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Linh vue k¥ thuit dwoc dé cap
Sang ché dé cap dén hop chét, dugc pham, va phuong phap sir dung ching cho
céc ca thé bi HIV, HBV hoic bénh ung thur.

Tinh trang k¥ thuét ciia sang ché

Viéc nhiém virut gdy suy giam mién dich & ngudi typ 1 (Human
immunodeficiency virus type - HIV-1) din t6i viéc méc bénh suy giam mién dich méc
phai (acquired immune deficiency disease - AIDS). Nhiéu ca nhiém HIV van tiép tuc
gia ting, va hién udc tinh c¢6 hon ba muoi lim triéu c4 thé trén toan thé gii nhiém HIV,
vi du, http://www.sciencedirect.com/science/article/p11/S235230181630087X?
via%3Dihub

Hién nay, viéc kim him trong thoi gian dai sao chép virut bang thudc khang
retrovirut chi 1 mot lya chon dé diéu tri nhiém HIV-1. Thuc vy, Co quan thuc phdm
va duge phdm Hoa Ky (the U.S. Food and Drug Administration) da phé chuan hai muoi
1im thudc thude sdu nhém e ché khac nhau, da chi ra 1a 1am ting dang ké kha ning
sdng va chét lugng cudc sdng ciia bénh nhan. Tuy nhién, van cho ring cin c6 céc liéu
phap tri liéu bd sung do nhiéu van dé bao gdm, nhung khéng chi gi6i han & céc twong
tac thudc-thudc khéng mong mudn; twong tac thude-thuc pham; khong gan két voi liéu
phép tri liéu; khang thudc do dot bién dich enzym; va chimg viém lién quan dén t6n
thuong mién dich gy ra béi sy nhiém HIV.

Hién nay, hdu hét tit ca cic bénh nhin duong tinh véi HIV dugc diéu tri bang
céc phac db diéu tri dung dang két hop cua thudc khang retrovirut dugc goi 13, liéu phap
tri liéu khang retrovirut hoat tinh cao (“highly active antiretroviral therapy - HAART”).

Tuy nhién, liéu phép trj liéu HAART thudong phirc tap do két hop cac thude khac nhau
1
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thuong phai dugc dung héng ngay cho bénh nhén dé tranh sy xuit hién nhanh cta cac
bién thé HIV-1 khang thudc. Mic dii cac anh hudng tich cuc cia HAART dbi véi kha
nang séng cua bénh nhan, nhung sy khang thudc c6 thé van xuat hién va kha nang séng
va chit luong cude sdng khong duge binh thudng nhu ngudi khéng bi nhiém [Lohse
Ann Intern Med 2007 146;87-95]. Thuc vay, anh hu’cvmg' cuaty 1€ mic bénh va ty 1€ tr
vong khong phai bénh AIDS, nhu bénh tim mach, tinh trang yéu ot, va suy giam nhén
thire than kinh, duoc ting 1én & cac ddi tugng bi kim him bdi HAART, nhi€ém HIV
[Deeks Annu Rev Med 2011;62:141-155]. Anh hudng gia ting ctia ty 1€ mic bénh/ty 1&
tir vong nay khong phdi bénh AIDS nay xuét hién trong ngit canh, va c6 kha ning gay
ra boi, chimg viém toan than gia tang lién quan toi t6n thuong mién dich giy ra béi su
nhidm HIV va nhiém HIV tén du [Hunt J Infect Dis 2014][Byakagwa J Infect Dis
2014][Tenorio J Infect Dis 2014].

Liéu phap tri liéu khang retrovirut hién dai (Modern antiretroviral therapy -
ART) c6 kha nang kim ham hiru hiéu su sao chép HIV va cai thién tinh trang sirc khoe
cho ngudi bi nhiém HIV, ma con cho rang n6 khong c6 kha ning loai trir hoan toan cac
4 virut HIV trong c4 thé. Bo gen HIV c6 thé duy tri tiém dang trong hau hét té bao mién
dich trong c4 thé d bi nhidm va c6 thé hoat héa & thoi diém bt ky, sao cho sau khi gian
doan ART, su sao chép virut thuong tiép tuc trong cac tudn. O mot s6 ca thé, kich thude
clia 6 virut ndy dugc giam xubng mot cach dang ké va trong qua trinh cham dut ART,
su phan ung lai cua qué trinh sao chép virut bi tri hodn [Henrich TJ J Infect Dis
2013][Henrich TJ Ann Intern Med 2014]. Trong mét truong hop, 6 virut duge loai trir
trong qué trinh diéu tri bénh bach cau va su phan tng lai cta virut khéng quan sat thy
trong mdt vai ndm sau d6 [Hutter G N Engl J Med 2009]. Céc vi du nay goi y mot khai
niém réng viéc giam hoac loai trir b virut c6 thé xdy ra va co thé dan toi viéc mién giam
virut hoic chita tri bénh. Nhu vy, cac cach di theo dudi dé loai trir 6 virut, bang cach
nghién ctru phan tir truc tiép, bao gdbm cit cac b gen virut bang hé thong CRISPR/Cas9,
hodc 1am hoat hoa 6 tiém tang trong qué trinh ART sao cho céc té bao tiém tang duoc
loai trir. Tin ring viéc dao nguoc tinh tiém an 1a cén phai tao ra cac té bao di nhiém

bénh tiém 4n dé bi ton thwong dugc quét sach.
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Céc dang md phong chit hoat héa ty thé thtr hai ctia caspaza SMACm (Second
Mitochondrial-derived Activator of caspases) 14 nhém hop chat méi dugc dua vao cac
thir nghiém 1am sang nhu phuong phap diéu tri bénh ung thu tiém nang. Cac thudc suy
yéu va/hodc tic ché cac chét te ché té bao ciia protein gay chét té bao theo chuong trinh
(cellular inhibitor of apoptosis protein - cIAP) tic dong nhu céc protein chéng lai viéc
giy chét té bao theo chuong trinh, tir d6 thic day su chét té bao cua cac té bao ung thu.
Su d6i khang va/hoic suy yéu cIAP ciing dan téi sy hoat héa con dudng truyén tin hiéu
NF-kB khong theo tiéu chuén, c6 thé cam ting su biéu hién HIV va c6 thé c6 kha ning
loai trir cac té bao nhidm HIV. Ngoai ra, cdc dang md phong SMAC c6 thé thuc day
chon loc qua trinh chét té bao ciia cac té bio dd nhiém HIV [Campbell Cell Host
Microbe 2018] hodc HBV [Ebert Proc Nat Acad Sci 2013] bang cach d6i khang cac
protein chéng lai viéc gay chét té bao theo chwong trinh.

Gan day, dich t6i cua con duong NF-kB khéng theo tiéu chuan (non-canonical
NF-kB - ncNF-xB) dé dao ngugc tinh tiém 4n ctia cac méd hinh dong té bao da dugce bao
c40. Con duong ncNF-xB thuong dugc hoat héa bang cach nbi tap hop con cia cac
thanh vién cua ho thu thé TNF. O trang thai 6n dinh, phitc hop nhiéu phan tir c6 hoat
tinh ubiquitin ligaza cau thanh tir yéu td lién quan dén thu thé TNF 2 (TNF receptor-
associated factor 2 - TRAF2), TRAF3, va céc chit irc ché té bao clia protein gy chét
theo chuong trinh-1 (cIAP1) lién két v6i phin té bao chit ciia thy thé khong dugc ndi
va ubiquitinylat chu yéu va thoai bién kinaza cam uing NF-kB (NF-kB-inducing kinase
- NIK). Trong qué trinh ndi thu thé, cIAP1 ubiquitinylat héa TRAF3 va tu ubiquitinylat
héa, 1am thoai bién proteasome ctia TRAF3 va cIAP1, tir d6 giai tc ché su tich lity NIK.
NIK hoat héa chii yéu va, ngay khi dugc tich lily, phosphorylat hoa chat e ché
homodime kB kinaza-a (IKKa). Sau d6, homodime IKKo/IKKa da dugc hoat hoa
phosphorylat hoa dang p100 khong hoat tinh ciia NFxB2 dan téi qua trinh ubiquitinylat
héa boi Skpl-Cull-F-box ubiquitin ligaza (SCFBTrCP) va phan cit proteasome cua
p100, gidi phong tiéu don vi p52 hoat tinh. p52 lién két véi RelB, va heterodime nay di
chuyén vao nhan dé phién ma tir cac yéu t6 khoi dau kB. Ngoai viée nbi thu thé, ncNF-

kB ¢6 thé duoc hoat hoa bang cach truyén tin higu cac chit trung gian cia tang gy chét
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theo chuong trinh. Viéc phan cat chit hoat hoa ty thé thir hai cia cac caspaza (SMAC)
khoi mang ty thé boc 16 motyp co dau tan cing N 13 Ala-Val-Pro-Ile, ma gin két dic
hiéu v6i cac mién lap lai qua trung gian (baculovirus intermediate repeat - BIR) ciia
protein IAP. Viéc gin két BIR nay trong cIAP1/2 s& hoat hoa hoat tinh ubiquitin ligaza
cua phirc hgp TRAF2:TRAF3:cIAP, cam ung tu ubiquitinylat héa va thoai bién
cIAP1/2, tich lily NIK, va hoat hoa con dwdng ncNF-kB. Viéc gan két SMAC véi cac
mién BIR cta XIAP va ML-IAP d6i khang hoat tinh rc ché caspaza clia cac phén tir
nay, thudng duoc biéu hién qua mirc trong céc té bao khéi u, din t6i kha nang chét theo
chuong trinh. Nhu vy métyp Ala-Val-Pro-Ile cia SMAC 1a d6i twong dugc quan tim
dang ké trong linh virc ung thu, dan t6i sy phat hién ctia nhém mé phong peptit ¢ hoat
tinh gibng SMAC, dé chi cac dang mé phong SMAC (SMAC mimetic - SMACm).
SMACm c6 kha ning hoat hoa con dudng ncNF-kB va khong cam ting ché theo chuwong
trinh trong céc té bao khéng phai khéi u, va nhur vay la mdi quan tim lam dao nguoc
tinh tiém 4n cua HIV. Vi dy, xem, Richard Dunham et.al., The SMAC Mimetic
AZD5582 is a Potent HIV Latency Reversing Agent, bioRxiv, May. 2, 2018; doi:
http://dx.doi.org/10.1101/312447.

Patent My sb 7,960,372 dé cap dén cac dang mé phong SMAC hai vong diazo

héa tri hai trc ché hoat tinh cua IAP.

Ban chit k§ thuit cia sang ché
Theo mot khia canh, sang ché dé xuit hop chét ¢6 cong thurc cAu tric (D):
H
S R /

, NH
X, N R

0]
0
NH—L—N HN
HN Vi
HN 0O Q)
/ (e} R" ij x2
RIII S
H
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hoiic mudi duge dung hodc chit dong phan 1ap thé clia chung, trong do:
R, R’,R” va R’’’ doc lap dugc chon tir H va CHs;
X, va Xz doc lap duoc chon tir nhém bao gdm O va S; va

L 14 phan tir lién két duge chon tir nhém bao gom:

Ar Ar,
Q) % (CHzJe— O~ (CHy)o Al ———(CH,),-O—(CH), é :
| (@) (@) |
e |
(i) Arg NH—— (CHy),— Aty —— (CHg)e—NH-——Arg

9 |
(Vavavavy

(i) _J_‘ ‘_R1 l_l__ Ar,

Arg || HN (CH,)— Alky——(CH,) NH | Arg ’

(iv)
Aryq
Arqg
(v) (CHp)os O Ry™—O0———(CH2)g3 ;
(vi) Jivw A
Ariz o (CHa)——Alkg (CH,),——O——Ar3 ;
J‘\:Mf' J\:f\N"
(Vll) Al'14 O_R3—O—Ar15 5
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(Vlll) Ar16 NH R4—NH—_ Ar17 5
| O O |
(IX) Ar18 N N Ar1g ;
(x) —%—Am (CHa), Aryp —%—
| I
(xi) Ar23—| HN R NH Ary, 5 Va
JV'IU'U" J'UI'VU"

(Xl]) Al'25_J—_(CH2)X—"R6_(CH2)y —-—l—Ar25

trong do:

mdi Ar1, Ara, Ars, Arg, Ars, Are, Arz, Ars, Aro, Ario, Ar11, Ario, Ari3, Arig, Ars
, Aris, Ar17, Aris, Ario, Ar21, Ar, A3, Ara, Aras va Arx doc 1ap duoc chon tur (Ce-
Cia)aryl;

mdi Alk, Alks va Alks doc 1ap duogc chon tir:

{ c=—c \ J~<ﬂ\/\'>\‘
\ }1 4
* va 1-4
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Ry, 1a C3-Cg xycloalkyl hodac Ci-Cs vong di vong;

R> duge chon tir nhém bao gdm -(CHa)a- , -(CH2)p-O--(CHa)e- , -(CH2)¢-(Cs-
Cis)aryl-(CH2)e— va -(CH2)s-(C1-Ce)heteroaryl-(CH2)g-;

Rs dwoc chon tir nhém bao gém ~(CHa)y- ; ~(CH2)i-O--(CHa)j- , «(CH2)x~(Ce-
Cia)aryl-(CH2)1— va -(CH2)m-(C1-Co)heteroaryl-(CH2)m»-;

R4 la C3-Cs xycloalkyl, (Cs-Cis)aryl hodc (CH2)nw-(Ces-Cia)aryl -(CHa)uw,
(CHa)n-Alk-(CH2)p , trong 6 n’, n”’, n””” van’”*” doc 14p duoc chon tur 1 dén 8

Rs 1a C3-Cs xycloalkyl;

Rs dugce chon tir nhém bao gém (CH>).,

/E/NH\[(NH\%\ /%/o NHO\//3<0NH\§\

K '%JJ\NH_%_

mdia,b,c,d e f g hijkl,mm,m’np,qrs,tuVv,X,yvazdoclap
dwoc chon tir 1 dén 12.
Theo khia canh khéc, sang ché dé cap dén hop chat c6 Cong thirc (Ta):

71335
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HN

N
)\\\\\

\, ()

hoic mudi duge dung hodc chat dong phan lap thé cta chung, trong do:
R, R’,R”va R’’’ dbc 1ap dugc chon tur H va CHs;
X1 va Xz doc 1ap duogc chon tir nhém bao gém OvaS;va
L 12 phin tir lién két dugc chon tir nhom bao gom:

Ar1 Af2

(1) % (CHzJm O—(CHa),-Alk———(CH,),-O—(CHy) L% ;
| 9 |
il H ™
(1)  Ars NH—(CHp),—Ary (CH2)s—NH- —l—Ar5

(i) _L_i ’_R1 ’_I_ Ar,
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J\/tu\l‘o O| J\*\l\/\
Arg II HN (CHy)— Alky———(CHy) NH I Arg 5

(iv)
Arqq
AI'10
v) (CHa)os O Re™—07(CH2)o5 ;
. |
(vi) Ji\NV‘ N BV
Al"12 O (CHZ)t A|k3 (CHZ)U (@) Al'13 >
| |
J\ll'\/\f‘ J\.IIV\J‘
(Vll) Ar14 O_R3'—O—Ar15 >
I O I
(viii) Arsg NH Rg—NH————— Ary;
6]
JV;VV\ J\‘JVV"
(ix) AHS_II_N’ N At
() —%—Afm (CHg), Arzz—g—
5
| I
. va
(xi) Ar23—I HN Rs NH Aryy
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trong do:

moi Ari, Arz, Ars, Ara, Ars, Ars, Ar7, Ars, Aro, Ario, Ari1, Ari2, Aris, Aris, Aris
, Aris, Ar17, Aris, Aro, Ara, Arn, Arn, Arg, Ans va Are doc 1ap duge chon tir (Ce-
Cis)aryl;

mdi Alk, Alk, va Alks doc 1ap duoc chon tir:

Ri, 1a C3-Cs xycloalkyl hodac Ci-Cs vong di vong;

R, duoc chon tr nhém bao gém -(CH2)a- , -(CH2)b-O--(CHa)e- , -(CH2)a-(Ce-
Ci4)aryl-(CHz)e— va -(CHa)-(C1-Ce)heteroaryl-(CHz)g-;

R3 duoc chon tir nhém bao gom -(CH2)i- ; -(CH2)i-O--(CHa);- , -(CHa2)i-(Co-
Cia)aryl-(CH2)1— va -(CH2)m-(Ci-Ce)heteroaryl-(CH2)m-;

Ry 1a Cs3-Cs xycloalkyl, (Cs-Cia)aryl hodc (CHa)w-(Ce-Cis)aryl -(CHa)n,
(CH2)n-Alk-(CH2)w , trong d6 n’, n’’, n’*” van’””’ doc lap dugc chon tur 1 dén 8

Rs la C3-Cs xycloalkyl;

R duoc chon tur nh6m bao gf)m (CH>),,

/E/NH\”/NH\%\ /%/o NHO\//3<ONH\§\

10
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mobia,b,c,d, e f,ghijklmm,m’np,qrs,tuvX,yvazdoclap
dugc chon tir 1 dén 12.

Theo khia canh khac, sang ché dé cap dén hop chét ¢6 Cong thuc (Ib):

(Ib)

hodic mudi duge dung hodc chat dong phan 1ap thé ctia chiing, trong do:
R, R’,R”vaR’”’ doc lap dugc chon tu H va CHs;
X1 va X, doc 1ap duge chon tir nhéom bao gém OvasS;va

L 12 phan tir lién két dugc chon tir nhém bao gom:

Ar1 Ar2
(i) % (CHsJe— 0 —(CH)p- Alk———(CH),-0 — (CHy), %— :
I O (@) |
e L
(ll) Ar3 NH—(CHz)r“‘Ar4 (CHZ)S—’NH- —I""“—Ars ]
I (@] O I
T
() Arg l Ri — —Ar; ;

11
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Arg —! H HN—— (CHy)— Alky——————(CH,)——NH l Arg ;

(iv)
Ar11
Aryo
) (CHy)os O Re™—0———(CH2)os :
(vi) ..rllm./v‘ RV
Arqz o (CHa)y——Alks (CH,),——O——Ary3 ;
| I
\f\ll\l\f‘ J\ll'\f\f‘
(Vll) Ar14 O_R3_‘O_'Al'15 ’
| o |
Vi) - ap o NH Ry—NH———— Ary;
! Q J'\|J\f\.f‘
J\iw_ﬂ_ / \ |
(IX) Ar18 N N Ar19 ,
(x) —%—Afm (CHy), Arpy —g—
5
| I
va
(xi) Arys —l = HN Rs NH Aryy

trong do:
12
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moi Ary, Ara, Ars, Ara, Ars, Are, Ary, Ars, Aro, Ario, Ar11, Ariz, Ariz, Arig, Aris
. Aris, Ari7, Aris, Ario, Aral, Arn, Ars, A, Ars va Ars doc lap duge chon tir (Ce-
Cus)aryl;

mdbi Alk, Alks va Alks doc 1ap duoc chon tu:

[ c=c %“\/}“
\ —f1_4 1-4

va

R, la C3-Cs xycloalkyl hodc C1-Cg vong di vong;

R, duoc chon tir nhém bao gdm -(CHa)e- , -(CH2)p-O--(CHa)e- , -(CHa)a~(Ce-
Ci4)aryl-(CHz)e— va -(CH2)s-(C1-Ce)heteroaryl-(CHz)g-;

R; duge chon tir nhém bao gom ~(CHa)u- ; ~(CH2)i-O--(CHa)j- , -(CH2)x~(Ce-
C14)aryl-(CH2)1— va -(CH2)m-(C1-Co)heteroaryl-(CHz)m-;

Rs 13 C3-Cs xycloalkyl, (Cs-Ci4)aryl hodc (CH2)w-(Cs-Cis)aryl -(CH2)n»,
(CHa)n+-Alk-(CHa2)n , trong @6 n’, n”’, n’”’ van’”’” doc lap duoc chon tur 1 dén §;

Rs la C3-C¢ xycloalkyl;

R¢ duoc chon tir nhom bao gém (CHa2),

/E/NH\”/NH\E\ | /%/o NHO\//3<0NH\§\

0 (6]

_g_o_(CHZ)LB

" ‘gj\NH_g_

mbia, b,c,d, e, f,g h ik, mm,m’, np,q,rs,tuv,xyvazdoclap
duoc chon tir 1 dén 12.
13
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Theo khia canh khac, sang ché dé cap dén hop chat duoc thé hién boi Cong

thire (I0):
H
S R
X, N
NH—L—
HN HN - o // N %
Rl"
trong do

(II):

R, R’, R” va R’’’ doc lap dugc chon tur H va CHs;
X, va X, ddc 1ap duogc chon tir nhom bao gém OvaS;va
L’ 1a lién két c6 Cong thc:

Vtmp

Aryy ——O——(CH)a—R;

(CH2)p——0O——Arys

trong do:
moi Ar7 va Ars doc 1ap duge chon tir Cs-Cig aryl,
R; duge chon tir nhém gém

ro=c]

, Cearyl va -(CH2)4.15-; va
a’ va b’ doc lap duoc chon tir 0 dén 6.

NH

(N

Theo khia canh khac, sang ché d& cap dén hop chit dugc thé hién boi Cong thirc

14
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HN

HN O// NH—L=N \, (I

trong do

R, R’,R” va R’’’ ddc 1ap dugc chon tir H va CHz;

X1 va X» doc lap dugce chon tir nhém bao gé)m OvaS;va
L’ 1a lién két c6 Cong thirc:

ArSO
Ar29

o\R /O

trong d6 Arzo va Arso doc 1ap duge chon tir Ce-Cho aryl va Rs duge chon tur nhém

bao gom:

o=cH
4 _(CHa)s.15-,- va -(CH2)a-(Cs-Cro)aryl-(CH2)e—; trong d6 d” va e’

doc lap duoc chon va nam trong khoang tur 1 dén 6.

Theo khia canh khac, sang ché dé xuit dugc pham bao g6m hop chét theo Céng
thte (1), (Ta), (Ib), (II), (IIT) hodc mubi dugc dung cua chung va ta dugc duge dung.

Theo khia canh khac, sang ché dé xuat phuong phép diéu tri hoac chita tri viéc
nhiém HIV ¢ dbi tugng bao gdm budc cho déi tugng dung hop chat c6 Cong thire (I),
(Ia), (Ib), (II), (IIT) hoac mudi dugc dung cua ching.

Theo khia canh khéc, sang ché d& xuat phuong phap lam suy yéu cac té bao
nhiém HIV bao g6n1 budc cho ddi tuong dung hop chét c6 Cong thuc (1), (Ia), (Ib), (ID),

(IIT) hoac mubi duge dung cua chung.

15
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Theo khia canh khéc, sing ché dé xuat phuong phap lam suy yéu céc té bao
nhidém HIV bao gém buéc cho d6i twong dung hop chét c6 Céng thire (I), (Ta), (Ib), (ID),
(I11) hodc mudi duge dung ctia chiing va mét hodc nhiéu chit bé sung c6 hoat tinh chéng
lai HIV. Theo cac khia canh nhét dinh, cac chét c6 hoat tinh chéng lai HIV nay duoc
chon tir nhém bao gdm chat khang retrovirut, chit ddo nguoc tinh tiém an, va chét dé
tri liéu quét sach.

Céc khia canh nay va khia canh khac dugce bao ham bdi sang che dugc dua ra ¢ day.

Mo ta van tit cac hinh vé
Fig. 11a d5 thi so sanh dit liéu duoc dong hoc (pharmacokinetic - PK) ctia loai gdm

nhim ctia mot vai hop chit c6 Cong thirc I v6i dir liéu PK cia SMACm AZDS5582.

M3 ta chi tiét sang ché

Pbi tuong dwoc bdc 10 theo sang ché s& duoc mo ta d?iy du hon sau day. Tuy
nhién, nhidu cai bién va cac phuong an vé cac ddi tuong duoc boc 19 theo sang ché dugc
néu & day sé 1a hién nhién déi v6i ngudi cé hiéu biét trung binh trong linh vue k¥ thudt
ma ddi tugng dugc boc 10 theo sang ché c6 cach tiép can c6 loi dugce thé hién trong phﬁn
mé ta néu trén. Do d6, cin hidu ring déi twong dugc boc 16 theo sang ché khong bi gisi
han béi cac phuong an cu thé da duge boc 10 va cac cai bién va cac phuong 4n khac
duogc du dién can duge du dinh bao gSm pham vi cta cac yéu cau bao ho kém theo. Mit
khéc, dbi twong duge md ta & day bao ham tét ca cac bién déi, cai bién, va dang tuong
duong. Trong truong hop mot hodc nhiéu tai liéu két hop va céc tai liéu twong tu khac
v6i1 hodc trai nguoc voi don sang ché nay, bao gdm nhung khong bi gidi han & cac thuat
ngit xac dinh, viéc st dung thuat ngit, cac ky thuat duoc md ta hodc tuong tu, thi don
sang ché nay duoc diéu chinh. Trir khi c6 dinh nghia khéc, tat ca cac thuat ngir khoa
hoc va k¥ thuat dugc s dung ¢ ddy c6 cung nghia nhu thuong dugce hiéu béi nguoi co
hidu biét trung binh vé linh vuc ndy. T4t ca cac cong bd, cac don yéu céu cép patent,
cac patent va céc tai liéu tham khéo khac dugc néu ¢ day duge két hop toan bd vao bang

cach vién dan.
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Chét theo chuong trinh, 14 mot loai chét té bao theo chuong trinh, dong vai tro
duy tri nd1 can bang va diéu hoa sé luong té bao trong sinh vat bac cao. Chét theo
chuong trinh bat thuong lién quan dén nhiéu bénh, gém r6i loan tu mién, bénh thoai
hoa cta hé than kinh trung wong, bénh ung thu, va nhiém virut, nhu HIV. Ho cac chét
{rc ché cua protein gay chét té bao theo chuong trinh (IAP) dong vai trd quan trong trong
viéc kim him qué trinh truy@n tinh hiéu siéu chét té bao theo chuong trinh & céc € bao
dong vat ¢6 vii. SMACm, md phong trinh ty tetrapeptit t6i han tur chat hoat héa c6
ngudn gdc ty thé thi hai cia caspaza, da biét ring 1am pha v& qua trinh gan két ciia IAP
véi phan chirc ndng ciia chiing va phuc hdi dap tng chét té bao theo chuong trinh dé
kich thich thiic ddy qua trinh chét té bao theo chwong trinh trong té bao. Tir trudc nhiing
nam 2000, nhidu nd luc da hudng toi viée thiét ké va diéu ché cic dang mo6 phong
SMAC nhu chit d6i khang TAP, cu thé 1a thiic day qua trinh chét té bao trong cac té bao
khéi u va gan day la ddo nguoc tinh tidm 4n cia HIV. Cac nghién ctru nay da thé hién
qua trinh hoat hoa con dudng NF-kB khong theo tiéu chuan (ncNF-kB) 1a phuong phap
tiém ning béi SMAC mé phong céc t& bao HIV tiém 4n bi suy yéu mét cach chon loc.
Vi du vé chét mé phong SMAC ban dau 1a SBI-0637142 monome, duoc diéu ché boi
cac nha nghién ctru ctia Vién nghién ciru thuéc Sanford-Burnham (the Sanford—
Burnham Medical Research Institute). Trong thir nghiém lam suy yéu HIV, nhan thay
ring SBI-0637142 ¢6 kha ning trong cac thir nghiém dong té bao, nhung khong biéu
hién hoat tinh trong qua trinh chuyén héa p100-p52 hodc cam ng caARN cua HIV &
cac té bao so cdp. Nhiéu cong trinh cling dd hudng t6i sy phat trién cua cac chat mo
phong héa tri hai, ma la cac dang mé phong SMAC monome dugc lién két cong hoa tri.
AZD5582 cua AstraZeneca va Birinapant TL32711 ctua Medivir la céc vi du vé cac
dang mé phong SMAC dime. Trong cac nghién ciru ddo nguoc tinh tiém 4n cia HIV,
Birinapant TL32711 khong tiém nang trong thir nghiém Jurkat, chuyén héa p100-p52,
hodc cam rng caARN cua HIV. Nguoc lai, AZD5582 biéu hién lam ting su biéu hién
ARN cia HIV lién két voi té bao trong cac té bao CD4+ T nghi trong céac thir nghiém

Jurkat, nghién ciru chuyén héa p100-p52, va cam tmg HIV va CaARN (Sampey et al.
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bioRxiv 312447). Tuy nhién, AZD5582 c6 thé ciing dugc chimg t6 cac vin dé vé tinh

dung nap.
O
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Duoc boc 16 ¢ ddy la SMACm dime dugc tin la co6 tiém ning va hiéu qua dang ké
du dé hoat héa ncNF-kB, dao nguoc tinh tiém 4n cua HIV & té bao nguoi so cip, khong
bi cai bién lam chét don 1&, va c6 thé cé it tinh doc ngoai dich hon so véi SMACm dime
khac nhu AZD5582, khién cho ching 1a thich hop khi xem xét su phat trién tiép theo.
Cu thé, SMACm dime theo sang ché c6 kha ning cidm ting su biéu hién ARN cua HIV
& cac té bao CD4+ T nghi, so cap, khong dugc kich thich tir cac nguoi cho bi nhiém
HIV ma virut trong mau cta ho duge kim him hoan toan bai liéu phap tri li€u ti€u
chuin. SMACm khac, dic biét 13 phin tir monome hodc phan tir dime c6 cac lién két
khong duoc tdi uu hoa, khong duoc tin 1a c6 hiéu qua nay trong cac té bao nay, 6 tiém
4n so cdp cia sy nhiém dai ding. Hon nira, SMACm dime theo sdng ché c6 kha ning
dao nguogc tinh tiém 4n c6 thé xac dinh duogc trén 14m sang & hai mo hinh dong vat (khi
rhesus macaques nhiém SIV, duoc kim him béi chat khang retrovirut va chut dugc
1am giéng nhu ctia ngudi, nhiém HIV duge kim ham boi ART) nhu duge chimg minh
boi virut trong huyét tuong gian doan ma xuit hién tam thoi mic du da duoc diéu tri
khang virut thanh cong.

Cén hiéu rang thuat ngir duge st dung trong ban md ta nay chi nham muc dich mo
ta cac phuong an thuc hién cu thé va khong dy dinh lam giéi han pham vi cua sang ché.
Trong ban mo ta va cac yéu cau bao ho tiép sau, ¢6 vién dan dén mot so thuat ngit ma

duoc xac dinh 1a c6 nghia nhu sau.
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Nhu dwoc st dung & ddy ma khong c6 quy dinh cu thé ndo khac, "alkyl" dé chi
nhom hydrocarbyl béo dugc bao hoa hoa tri mot c6 tur 1 dén 14 nguyén tir cacbon va,
theo mot s phuong an, tir 1 dén 8 nguyén tir cacbon hodc 1 dén 6 nguyén tir cacbon.
“(Cx-Cy)alkyl” dé chi cac nhom alkyl ¢ tir x dén y nguyén tir cacbon. Thuat ngit
“alkyl” bao gom, bang cach vi du, cac nhom hydrocarbyl mach thang va mach nhanh
nhu metyl (CH3), etyl (CHsCHaz), n-propyl (CH3CH>CHb), isopropyl ((CHs).CH), n-
butyl (CH:CH2CH2CHy), isobutyl ((CH3)>CHCHD>), sec-butyl ((CHs3)(CHsCH2)CH), 7-
butyl ((CH3)3C), n-pentyl (CH;CH2CH>CH>CH>), va neopentyl ((CH3);CCH>). Cén luu
¥ rang viéc vién dan dén vi du, (C1-C12) alkyl ciing bao gom céc khoang nim trong
nhém nay vi du, (Ci-Ce)alkyl.

“Alkylen” hoac “Alkylen” dé chi cac nhom hydrocarbyl béo bio hoa, héa tri hai
c6 tir 1 dén 10 nguyén tir cacbon va, theo mdt s6 phwong 4n, tir 1 dén 6 nguyén tir
cacbon. “(CuCv)alkylen” dé chi nhém alkylen cé tir u dén v nguyén tir cacbon. Nhém
alkylen bao gdm nhom hydrocarbyl mach nhéanh va mach thang. Vi dy, “(C1-Cs)alkylen”
c6 nghia 13 bao gém metylen, etylen, propylen, 2-metypropylen, dimetyletylen,

pentylen, va v.v.. Nhu vay, thut ngit “propylen” ¢ thé duoc minh hoa béi cu trac sau:

7 % Tuong tu, thuat ngit “dimetylbutylen” c6 thé dugc minh hoa boi cAu trac bat
P
ky trong s6 ba hodc nhiéu hon ba cdu tric sau: =, p , hodc ’: | . Hon

thé nira, thuat ngir “(C1-Ce)alkylen” c6 nghia 12 bao gdm cac nhém hydrocarbyl mach

nhanh nhu xyclopropylmetylen, cé thé duge minh hoa bdi cau tric sau:
“Alkynyl", hodc “alkyn” dé chi gbc hydrocacbon héa tri mt mach thang hodc
gbc hydrocacbon héa tri mot mach nhanh chira it nhat mot lién két ba. Thuét ngit
“alkynyl” ciing c6 nghia bao gbdm cac nhom hydrocarbyl c6 mét lién két ba va mot lién
két d6i. Vi du, (C2-Cs) alkynyl c6 nghia la bao gbm etynyl, propynyl, va tuong tu.
“Aryl” dé chi nhém thom c6 tir 6 dén 14 nguyén tir cacbon va khong c6 nguyén

tir khac loai trén vong va c6 mot vong (vi du, phenyl) hodc nhiéu vong tring ngung
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(ngung tu) (vi du, naphtyl hodc anthryl). Déi v6i hé nhiéu vong, gdbm hé vong ngung tu,
duoge tao ciu, va spiro ¢ vong thom va khong thom khong co nguyén tr khac loai trén
vong, thuat ngit “Aryl” hodc “Ar” 4p dung khi diém gén két nam & nguyén tr cacbon
thom (vi du, 5,6,7,8 tetrahydronaphtalen-2-yl 1a nhém aryl khi diém gin két ciia n6 nam
& vi trf 2 cua vong phenyl thom). Theo mdt phuong an, hé aryl hai vong dugc uu tién

c6 thé duoc thé hién boi Cong thirc:

- trong d6 ¢ vong dugce dung hop véi nhom
)I/R Cs aryl nim trong khoang tir 4 dén 8

Nham muc dich rd rang, cac diém gin két khac dugc bao ham boi “aryl” hodc
“Ar”, vi du, diém gan két ndm & nguyén tir cacbon khong thom.

“Xycloalkyl” dé chi nhém vong bdo hoa hodc bdo hoa mét phan co tir 3 dén 14
nguyén tir cacbon va khong c6 nguyén tir khac loai trén vong va c6 mét vong hoac nhiéu
vong gdm hé vong ngung tu, dugc tao cdu, va spiro. Doi véi hé nhiéu vong c6 vong
thom va khéng thom khong c6 nguyén tir khac loai trén vong, thuat nglt “xycloalkyl”
dugc ap dung khi diém gin két nam & nguyén tir cacbon khéng thom (vi du 5,6,7,8,-
tetrahydronaphtalen-5-yl). Thuat ngit “xycloalkyl” bao gdém cac nhom xycloalkenyl,
nhu xyclohexenyl. Vi du vé cac nhom xycloalkyl bao gbm, ching han, adamantyl,
xyclopropyl, xyclobutyl, xyclohexyl, xyclopentyl, xyclooctyl, xyclopentenyl, va
xyclohexenyl. Vi du vé cac nhom xycloalkyl ma bao g6m hé nhiéu vong bixycloalkyl
13 bixyclohexyl, bixyclopentyl, bixyclooctyl, va twong tu. Hai chu trac bixycloalkyl

nhiéu vong duoc lay lam vi du va goi tén dudi day:

bixyclohexyl, va bixyclohexyl.
“(Cu.Cy)xycloalkyl” dé chi cac nhoém xycloalkyl co u dén v nguyén tir cacbon.
“Spiro xycloalkyl” dé chi phan tir thé vong c6 3 dén 10 canh dugc tao ra bang
cach thay thé hai nguyén tir hydro ¢ nguyén tir cacbon thong thuong trong chu tric vong
hoic trong nhom alkylen c6 2 dén 9 nguyén tir cacbon, nhu dugc liy 1am vi du boi cau
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triic sau trong d6 nhom duoc thé hién ¢ day gan voi cac lién két duge danh dau bang

cac dudng udn hwon duge thé bang nhom spiro xycloalkyl:

Ko

“Xycloalkyl ngung tu” dé chi phan tir thé vong c6 3 dén 10 canh tao ra bang cach
thay thé hai nguyén tir hydro & cac nguyén tir cacbon khac nhau trong cau triic vong
xycloalkyl, nhu dugc 14y 1am vi dy boi cu triic sau trong d6 nhom xycloalkyl duoc thé
hién & day chira cac lién két dugc ddnh dAu bang cac duong uén lron ma dugc lién két

v6i nguyén tr cacbon duoc thé bang nhom xycloalkyl ngung tu:

“AUC” dé chi dién tich du6i dd thi ciia ndng do clia thude trong huyét twong
(khong phai dang logarit ciia nbng do) theo thoi gian sau khi dung thude.

“ECs0” dé chi ndng d6 cua thudc tao ra dap tng ban t61 da. Poi khi, n6 cling duoc
chuyén hoa thanh thang pECse (-log ICso), trong do cac tri s6 16n hon chi ra hidu qua
16n hon theo ham md.

“ICs0” dé chi ndng do trc ché ban tdi da clia thubc. Doi khi, n6 ciing duge chuyén
hoéa thanh thang pICso (-log ICso0), trong d6 cac tri s6 16n hon chi ra hiéu qua 16n hon
theo ham mt.

“Heteroaryl” d& chi nhém thom c6 tir, vi du, va néu khong c6 luu y khac, 1 dén 14
nguyén tir cacbon (tot hon 14 1 dén 12 nguyén tir cacbon, va con t6t hon nira 1a 2 dén 12
nguyén tr cacbon) va 1 dén 6 nguyén tir khac loai (con t6t hon nira 1a 1 dén 3 nguyén
tir khac loai) dugc chon tir oxy, nito, va luu huynh va bao gém hé mot vong (vi du
imidazolyl) va nhiéu vong (vi du benzimidazol-2-yl va benzimidazol-6-yl). Dbi voi hé
nhiéu vong, gom hé vong ngung tu, dugc tao cau, va spiro co6 vong thom va khong
thom, thuat ngir “heteroaryl” dugc ap dung néu c6 it nhat mot nguyén tir khac loai trén
vong va diém gan két nim & nguyén tir ctia vong thom (v du 1,2,3,4-tetrahydroquinolin-
6-yl va 5,6,7,8-tetrahydroquinolin-3-yl). Theo mot s6 phuong 4n, nguyén tir nito
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va/hodc Iuu huynh trén vong ciia nhom heteroaryl tuy y dugc oxy hoa dé tao ra cac gbc
Noxit (N—O), sulfinyl, hodc sulfonyl. Tién t6 dé chi sb lugng nguyén tir cacbon (vi du,
Cx-Cy) dé chi tong s6 nguyén tir cacbon & mot phan cia nhém heteroaryl loai trir s6
nguyén tr khac loai. Ciing dugc bao ham boi nhom nay 1a tat ca cac khoang nim tir x
dén y, vi dy, C1-C14 bao ham C; — Cy4, C2-Co v.v.. Cu thé hon, thuat ngilt heteroaryl bao
gom, nhung khong chi giéi han &, pyridyl, furanyl, thienyl, thiazolyl, isothiazolyl,
triazolyl, imidazolyl, imidazolinyl, isoxazolyl, pyrrolyl, pyrazolyl, pyridazinyl,
pyrimidinyl, purinyl, phthalazyl, naphtylpryidyl, benzofuranyl,
tetrahydrobenzofuranyl,  isobenzofuranyl, = benzothiazolyl, = benzoisothiazolyl,
benzotriazolyl, indolyl, isoindolyl, indolizinyl, dihydroindolyl, indazolyl, indolinyl,
benzoxazolyl, quinolyl, isoquinolyl, quinolizyl, quianazolyl, quinoxalyl,
tetrahydroquinolinyl, isoquinolyl, quinazolinonyl, benzimidazolyl, benzisoxazolyl,
benzothienyl, benzopyridazinyl, pteridinyl, carbazolyl, carbolinyl, phenanthridinyl,
acridinyl, phenanthrolinyl, phenazinyl, phenoxazinyl, phenothiazinyl, phthalimidyl, va
tetrazol. Theo mot phuong an, vi dy, hé vong ngung tu (C3-Co) heteroaryl spiro c6 mat,
con tot hon nita 13, (Cs-Ce) heteroaryl.

“Vong khac loai” hodc “vong di vong” hodc “heteroxycloalkyl” hoac
“heteroxyclyl” dé chi nhom vong bdo hoa hodc bao hoa mét phin c¢6 tir, vi dy, va néu
khong c6 luu y khac, 1 dén 14 nguyén tir cacbon (t6t hon 1a 1 dén 12 nguyén tir cacbon,
va con tdt hon nita 1a 2 dén 12 nguyén tir cacbon) va tir 1 dén 6 nguyén tir khac loai
(con tdt hon nita 1a 1 dén 3 nguyén tir khac loai) dugc chon tir nito, luu huynh, photpho
hodc oxy va bao gdm hé mot vong va nhiéu vong gdm hé vong ngung tu, dugc tao cau,
va spiro. Poi v6i hé nhiéu vong c6 vong thom va/hodc khong thom, thuit ngir “vong
khéc loai”, “vong di vong”, “heteroxycloalkyl”, hodc “heteroxyclyl” dugc ap dung khi
c6 it nhat mot nguyén tir khac loai trén vong va diém gén két ndm & nguyén tir clia vong
khong thom (vi du 1,2,3,4-tetrahydroquinolin-3-yl, 5,6,7,8-tetrahydroquinolin-6-yl, va
decahydroquinolin-6-yl). Theo mét phuong 4n, nguyén tit nito, photpho VE‘I/hOETlC' luu
huynh ctia nhoém vong khac loai tiry ¥ duoc oxy hoa dé tao ra cac ge N-oxit, phosphinan

oxit, sulfinyl, sulfonyl Cu thé hon, heteroxyclyl bao gbm, nhung khong chi gi6i han &,
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tetrahydropyranyl,  piperidinyl, piperazinyl, 3-pyrolidinyl, 2-pyrolidon-1-yl,
morpholinyl, va pyrolidinyl. Tién t§ dé chi sb lugng nguyén tir cacbon (vi du, Cx-Cy) dé
chi tdng s6 nguyén tir cacbon & mot phan ciia nhém heteroxyclyl loai trur sO nguyén tir
khac loai. Cling dugc bao ham bdi nhom nay la tat ca cac khoéang nam tir x dén y, viduy,
C1-Ci2 bao ham C; — Cj2, C2-Cy v.v.. Theo mdt phuong an, vi du, h¢ vong spiro ngung
tu (C3-Co) vong khac loai c6 mat, con tdt hon nira 13, (C4-Cs) vong di vong.

Vi du vé vong di vong va nhém heteroaryl bao gom, nhung khong chi gi6i han &,
azetidin, pyrol, imidazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, pyridon,
indolizin, isoindol, indol, dihydroindol, indazol, purin, quinolizin, isoquinolin, quinolin,
phthalazin, naphtylpyridin, quinoxalin, quinazolin, cinnolin, pteridin, carbazol,
carbolin, phenanthridin, acridin, phenanthrolin, isothiazol, phenazin, isoxazol,
phenoxazin, phenothiazin, imidazolidin, imidazolin, piperidin, piperazin, indolin,
phthalimit, 1,2,3,4tetrahydroisoquinolin, 4,5,6,7tetrahydrobenzo[b]thiophen, thiazol,
thiazolidin, thiophen, benzo[b]thiophen, morpholin, thiomorpholin (cling dé chi
thiamorpholin), piperidin, pyrolidin, va tetrahydrofuranyl.

Ngoai cdc phuong an néu trén dugc néu ¢ day, “vong khac loai ngung tu” hodc
“vong di vong ngung tu” dé chi phén tir thé vong c6 3 dén 9 canh (con t6t hon nita 1a 4
dén 6 canh) duoc tao ra bing cach thay thé hai nguyén tir hydro & cac nguyén tir cacbon
khac nhau trong ciu tric vong xycloalkyl, nhur dugc liy lam vi du béi cAu tric sau trong
d6 nhém xycloalkyl duge thé hién & day chira cac lién két duoc dénh déu bang cac
duong udn lvon ma duoc lién két véi nguyén tir cacbon duge thé bang nhom vong khac

loai ngung tu:

O

Mot phuong an vé hé vong spiro (vi dy, nhung khong bi giéi han, dugc tao ra tir
R? va R?) trong Coéng thire (1), (Ia), (Ib), (II) hodc (III) bao gé)m, nhung khong bi giéi

han:
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“Hop chét”, “cac hop chat”, “hoa chat”, va “cac hoa chat” nhu dugc sir dung & day
dé chi hop chét dugc bao ham bdi cac cong thirc tong quat dugc boc 16 & ddy, phan
nhém bét ky cia cac cong thirc tong quat do, va cac dang bat ky ctia cac hop chét trong
cong thire téng quat va cong thitc ban tdng quat, bao gdm cac raxemat, cic chat dong
phan 1ap thé, va cac dang hd bién ciia hop chit hoic cic hop chat nay.

Thuat ngit “nguyén tir khac loai” c6 nghia 1a nito, oxy, hodc luu huynh va bao
gdm dang oxy héa bét ky cta nito, nhu N(O) {N "—O ~} va luu huynh nhu S(O) va
S(0)2, va dang duogc tao bac bdn cua nito bazo bit ky.

“Phin tir lién két” (“L”) dé chi chit (vi dy, phan tir) lién két hai phan ctia phan ti.

“Dang da hinh” dé chi khi hai hodc nhiéu kiéu hinh khac nhau mot cach rd rang
tdn tai trong ciing mot quan thé ciia mot loai trong do xudt hién nhiéu hon mét dang
hodc hinh thai. Theo phan loai nhu vay, cac hinh thai phai ¢ cing mgt mo1 truong song
& ciing thoi diém va thudc quén thé hon giao (mot hinh thai véi kiéu bat cap ngau nhién).

“Gén két protein” dé chi su gin két ciia thudc véi cac protein trong huyét twong,
mang mo, hong cu va cac thinh phan mau khéc.

“Dich chuyén protein” dé chi viéc xac dinh dich chuyén gin két bang cach so sanh
tri s6 ECso dwoc xéac dinh khi khong c6 mat va c6 mat huyét thanh nguoi.

“Raxemat” duge dung dé chi hdn hop cic chat dong phan d6i anh. Theo mét
phuong an cua sang ché, cac hop chat co6 Cong thirc 1, Ia, Ib, II va III, hodc cac mudi
duoc dung ciia ching, dugc 1am gidu ddng phan ddi anh v6i mot chat chat dong phan
d6i anh trong do tat ca cac nguyén tir cacbon khong dbi xtmg dugc dé cap 1a dudi dang

mdt cau hinh. Néi chung, vién dan dén hop chat hodc muoi dugc lam giau v€ mat chat
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ddng phan ddi anh c6 nghia 1a chi ra rang chit ddng phan dbi anh cu thé s& chiém trén
50% theo khdi luong trén téng khéi lugng ciia tat ci cac chat ddng phan d6i anh cua
hop chit hoic mubi nay.

“Solvat” hodc “céc solvat” cua hop chat dé chi cac hop chét, nhu duoc dinh nghia
trén day, ma dugc gan két v6i mot lugng dung méi c6 tinh ty luong hoa hoc hodc khong
ty lugng hoa hoc. Cac solvat cia mot hop chét bao gdm cac solvat ctia tat ca cac dang
ctia hop chat do. Theo cac phuong 4n nhat dinh, cac dung moi d€ bay hoi, khong doc,
va/hodc chip nhan dugc dé ding cho ngudi voi lugng nhé. Céc solvat thich hop chita
nuoc.

“Chét ddng phan lap thé” hodc “cac chét dong phan 1ap thé” duoc dung dé chi cac
hop chit ma khac nhau vé& mit khong ddi xUing cua mdt hodc nhiéu tim lap thé. Cac
chat dong phan lap thé bao gbm chét dong phan d6i anh va cac chat dong phan khéng
d6i quang, gdm céc hop chét c6 Cong thire (1), (Ia), (Ib), (I) va (IIT) va cac phan tir lién
két (L) co cac Cong thirc (I) dén (xiii) néu & day, ciing nhu céac phan tr lién két néu
trong cac Cong thirc (II) va (III).

“Tautome” dugc ding dé chi cac dang luan phién nhau cua hop chat ma khac nhau
0 Vi tri cua proton, chéng han nhu cac tautome enol/keto va imin/enamin, hodc cac dang
tautome ctia cac nhom heteroaryl chita nguyén tir trén vong duogc gin véi ca goc NH
trén vong va gdc =N trén vong nhu céc pyrazol, imidazol, benzimidazol, triazol, va
tetrazol.

Thuét ngir ‘chat déng phan atrop’ dé chi chét ddng phén lap thé tao ra tir truc khong
dbi xtmg. Chat nay c6 thé 1a két qua tir viée quay bi han ché cia mot lién két trong do
hang rao quay la di manh dé tao ra khac biét cua cac loai chat d6ng phan Ién t6i va bao
gbm sy phan 1ap hoan toan cua cac loai chat ddng phan khong d6i quang hodc chat dong
phan dbi anh khong chuyén héa bén trong, 6n dinh. Ngudi cé hiéu biét trung binh trong
linh vuc s€ nhan ra rf'mg trong khi thiét lap R*khong ddi xUng té1 nhan, viée tao ra cac
chit ddng phén atrop c6 thé xay ra. Ngoai ra, ngay khi tim khong d6i xtmg thir hai duoc
thiét 1ap & phan tir dua ra chira chit ddng phan atrop, thi hai yéu t6 khong doi xtng cing

voi nhau c6 thé tao ra cac loai chat hoa hoc ddng phan khong déi quang va dong phan
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d6i anh. Phu thudc vao khi thé cia truc Cx, viée chuyén hoa bén trong gifta cac chét
déng phan atrop c6 thé hodc khong thé xay ra va c6 thé phu thudc vao nhiét do. Trong
mot sb truong hop, chat dong phan atrop ¢ thé chuyén hoa bén trong nhanh chéng &
nhiét do trong phong va khoéng phan giai ¢ diéu kién moi trudong. Cac tinh hudng khac
c6 thé cho phép phan giai va phén lap nhung sy chuyén héa bén trong c6 thé xut hién
trong khoang thoi gian tinh theo gidy dén gid hodc tham chi 1a ngay hodc thang sao cho
do tinh khiét quang hoc bi thoai bién c6 thé xac dinh duoc theo thoi gian. Van con cac
loai khac co thé bi han ché hoan toan khoi viéc chuyén héa bén trong ¢ nhiét d§ moi
trudng va/hodc ting cao sao cho sy phan gidi va phén 1ap co thé xay ra va thu dugc cac
loai 6n dinh. Khi da biét, cac chat déng phén atrop da duoc phan giai dugc goi tén sur
dung danh phap xoén éc. Pi v6i vide goi tén nay, chi c6 hai phéi tir c6 do tinh khiét
161 nhit ndm trude va sau truc mdi duge xem xét. Khi wu tién 14n luot tir phéi tu nam
trude 1 dén phdi tir ndm sau 1 theo chidu kim ddng ho, thi cAu hinh 13 P, néu nguoc
chiéu kim ddng ho thi no6 1a M.

“Mudi duge dung” dugc dung dé chi cac mudi duge dung thu duogc tr nhiéu ion
tréi du hitu co va vo co di biét dén mot cach rong rai trong linh vuc va bao gdm, chi
dé vi du, natri, kali, canxi, magie, amoni, va tetraalkylamoni, va néu phén tir chira chire
bazo, cac mudi ctia céc axit hitu co hodc vo co, nhu hydroclorua, hydrobromua, format,
tartrat, mesylat, axetat, maleat, va oxalat. Cac mudi thich hop bao gém cac mudi duoc
m6 ta trong P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook of Pharmaceutical
Salts Properties, Selection, and Use; 2002.

“Bénh nhan” hodc “déi twong” dé chi dong vat c6 vi va bao gdm ngudi va dong
vat ¢6 vit khong phai nguoi.

“Pidu tri” hodc “viéc diéu tri” bénh & bénh nhan dugc dung dé chi 1) viéc ngan
ngira bénh dé khong dién ra & bénh nhan ma dugc quyét dinh trude hodc chua biéu hién
cAc triéu chimg ctia bénh; 2) tic ché bénh hodc kim hdm sy phét trién cia bénh; hogc 3)
lam thuyén gidm hodc 1am thodi trién bénh.

Nhu dugc chi ra trén day, "viéc diéu tri” rdi loan bao g6m ngan ngua roi loan.

Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat s& hiéu r6 rang "ngin ngira" khong
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phai la thuat nglr tuyét dbi. Trong y té, ‘ngin ngira’ dugc hiéu 1a dé chi viéc sir dung du
phong thudc dé giam dang ké kha ning hodc muc do nghiém trong cia ri loan hodc
biéu hién sinh hoc ctia né, hodc hodc tri hoan sy khoi phat cua roi loan hodc biéu hién
sinh hoc cua nod.

Céc thuat ngit “gian doan” hodc “mét cach gian doan” nhu dugc st dung ¢ day
c6 nghia la dimg va bét dau cac khoang cach déu nhau hoic khong cach déu nhau. Nhu
duoc st dung & day, thuat ngit “nhiém virut” mé ta tinh trang bénh trong do6 virut xam
nhép té bao khoe manh, st dung bd mdy sao chép cua té bao dé nhan 1én hodc sao chép
va cubi cung 1a dung giai té bao gy chét té bao, giai phong cac hat virut va lay nhiém
vao cac té bao khac bdi cac virut con chau méi tao ra. Viéc nhiém tiém an bai cac virut
nhét dinh ciing c6 thé 12 két qua cua viéc nhiém virut.

Nhu duge st dung & ddy, thuat ngit “diéu tri nhidm virut” c6 nghia 1a e ché sy
sao chép cua virut cu thé, dé rc ché su lay truyén virut, va dé lam thuyén gidm hogc lam
giam nhe cac triéu chimg cla bénh gay ra boi viée nhiém virut. Viéc diéu tri dugc xem
la “c6 tac dung diéu tri” néu co su giam tai lugng virut, gidm ty 1¢ méc bénh va/hoic ty
1é tr vong. “Ngan ngira nhiém virut” c¢6 nghia 12 ngan ngira virut khong tu hinh thanh
trong vat chu. Viéc diéu tri dugc xem 14 “c6 tac dung phong ngura” néu dbi twong phoi
nhim v§i virut, nhung khong nhiém virut 1a két qua cua viéc diéu tri.

Nhu duoc su dung ¢ day, “tinh tiém an” 12 mot khai niém mo ta 1) trang thai
khdng hoat dong cua hoat tinh virut trong quﬁn thé té bao, trong d6 sy san sinh virut,
déng goi virut, va dung giai té bao chu khong xuét hién, hodc xuét hién véi mic do rat
nho, hoac 2) diéu hoa nguoc hodc khong c6 mat cua su biéu hién gen trong té bao da
nhiém.

Nhu duogce stir dung o day, “ddo nguoc su nhidm HIV tiém an” dé chi viéc diéu
tri diéu hoa nguoc su biéu hién cua bo gen HIV dugc hop nhét trong cac té bao da nhiém
tiém 4n, nhu cac chat hoat hoa con dudng NF-kB khong theo tiéu chuén, din t6i xu
huong té bao da nhiém bi chét do cam tmg boi virut hodc quét sach mién dich. Nhu

duoc sir dung & day, “suy giam sy nhiém HIV tiém an” dé chi su quét sach cac té bao

27



47983 28/335

d3 nhidm HIV tiém 4n ma c6 thé cho phép dao nguoc tinh tiém an ciia HIV béi cac chét
phan rng nhu chit hoat hoa con duong NF-kB khéng theo tiéu chuan.

Theo cac phuong 4n nht dinh, céc té bao nhidm HIV tiém an 1a c4c té bao CD4"
T nghi.

Bit ctt khi nao cac duong nét dut xuét hién lién ké véi cac lién két don duge biéu
thi bing cac duong nét lién, thi duong nét dit nay thé hién lién két d6i tuy y ¢ vi tri do.
Tuong tu, bat ctr khi nao dudng tron nét dut xut hién trong cac ciu trac vong dugc
biéu thi boi cac dudng nét lién hodc cic dudng tron nét lién, thi cic dudng tron nét dut
nay thé hién mot dén ba lién két doi tuy ¥ duge sap xép theo héa tri hop ly ciia chung
c6 tinh dén liéu vong nay c6 cac su thé iy y bat ky xung quanh vong nhu dugc biét rd
béi ngudi c6 hidu biét trung binh trong linh v nay. Vi du, duong nét dit trong cau
triic dudi day co6 thé hodc 1a biéu thi lién két d6i ¢ vi tri 6 hodc 14 biéu thi lién két don

O vi tri do:

\
N
N
A
A —
N

Néu cac hop chét cu thé hodc cic cong thirc téng quat dugc v& ma c6 cic vong
thom, chang han nhu cic vong aryl hodc heteroaryl, thi nguoi c6 hiéu biét trung binh
trong linh vuc nay s€ hiéu rang vi tri thom cu thé ctia cac lién két doi bat ky 1a hdn hop
ctia céc vi tri tuong duong ngay ca khi ching dugc vé ¢ cac vi tri khac nhau tir hop chét
nay sang hop chat khac hoic tir cong thic niy sang cong thirc khac. Vi du, trong hai
vong pyridin (A va B) duéi day, cac lién két d6i dugc v& & cac vi tri khac nhau, tuy

nhién chung déu dugc biét 13 cting cu tric va hop chét:
A B
X = |
| ~ NS
N N~

Sang ché bao gdbm hop chét ciing nhu cac mudi duge dung ctia chiing. Theo do, tir

“ho#c” trong ngilt canh cua “hop chat hoac muoi duge dung ctia chung” dugc hiéu la dé
28



47983 29/335

chi: 1) hop chét don 1é hodc hop chit va mudi duge dung cta chung (dang khac), hoic
2) hop chét va mubi duge dung cta ching (dang két hop).

Trir khi c6 chi dinh khac, danh phép cua céc phan tir thé 1a khong duoc x4c dinh
moOt cach rd rang trong ban mo ta nay, co dugc bing cach goi tén phan cubi ciia nhém
chitc sau nhém chirc lién k& hudng téi diém gan két. Vi du, phan tir thé
“arylalkyloxycarbonyl” dé chi nhém (aryl)(alkyl)OC(O). Trong thudt ngit nhu “-
C(R¥),”, can hiéu ring hai nhém R* ndy c6 thé 1a gidng nhau hodc ching c6 thé 13 khac
nhau néu R* dugc dinh nghia 13 c6 nhidu hon mot dic tinh kha di. Ngoai ra, cdc phan
tir thé nhét dinh duoc vé dusi dang —R*RY, trong d6 “-* biéu thi lién két lién ké voi phan
tir gbc va RY 12 phan cubi cling ctia nhém chire. Tuong tu, can hiéu rang cac dinh nghia
néu trén khong dugc du tinh 1a bao gém cac kiéu thé khong cho phép (vi du, metyl dugc
thé bing 5 nhém flo). Céc kidu thé khong cho phép nhu viy da duogc biét rd dbi véi
ngudi co trinh do trung binh trong linh vyrc nay.

Sang ché d& xuit hop chét c6 Cong thic (1), (Ia), (Ib), (IT) va (III), cling nhu cac
dang khac nhau cua cac hgp chét nay néu ¢ day (vi du, céc mudi duge dung). Can hiéu
rd rang réng viéc vién dan bat ky t61 cac hop chét c6 Cong thuc (I), (TIa), (Ib), (II) va
(IIT) & day co6 nghia rd rang la cling bao gdm, nhung khong bi gi6i han, cic hop chét
dugc néu trong Bang 1.

Theo mot khia canh, sang ché dé xuat hop chét c6 cong thirc cau tric (I):

S R /

, NH
X, N R

0
0
NH—L—N HN
HN Vi
HN 0 (1)
/ 0] Rum X2
Rlll S
H

hodc mudi dugc dung hodc chat dong phan lap thé ctia chiing, trong d6:
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R, R’,R” va R’ doc lap duoc chon tir H va CHs;
X, va X, doc lap dugc chon tir nhom bao gém OvasS;va

L 1a phén tir lién két duoc chon tir nhém bao gdm:

Ary Ar
(i) % (CHzJm—O—(CHa)y~ Alk———(CH),-0—(CHy)q %— ;
I (@) (@) |
e |
(i) Arg NH—(CH,),— Ary ——(CH,)s—NH- —|—Ar5 ;

(iff) | ’ R ‘_l_ Ar,

leo °| “{W
Arg “ HN (CHy)— Alkpb—(CHy) NH I Arg

(iv)
Aryq
Arqg
v) (CH2)o3 0 R;—O (CH2)o5 ’
(vi) Ji\f\N‘ ool
Ariz o (CHz)——Alkg (CHp),——O——Arq3 ;
J\:J'\J’V‘ J\:I'\f\f‘
(vii) Ay O——R;—O—Arys ;
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(Vi) Ar NH ——Ry—NH———— Ary;

0 9 NavVavaVy
J\?M—J_\_ / \ |
(lx) Ar1 8 N N Ar1 9

() —E—Arm (CHa), Aryy —%—
(xi) Ar23—| HN Rs NH Argy , va

[VaVaVaVe, [VaVaVAVL

(i) Ar25_J—(CH2)x—R6—(CH2)y g

trong do:

mdi Ari, Ara, Ars, A, Ars, Ars, Arr, Ars, Aro, Ario, Ari, A, Aris, Ang, Aris
, Aris, Ar17, Ars, Ario, Arai, Aras, Ars, A, Ars va Ars doc 1ap dugc chon tur (Ce-
Cia)aryl;

mdi Alk, Alks va Alks doc 1ap dugc chon tir:

R1, 1a C3-C¢ xycloalkyl hodc Ci-Cs vong di vong;

R, dwoc chon tir nhém bao gém -(CHa)a- , -(CH2)b-O--(CHa)e- , -(CH2)a-(Cs-
Cus)aryl-(CH2)e— va -(CHa2)~(Ci-Co)heteroaryl-(CH2)g-;, con t6t hon nita 1a C>
heteroaryl

R; dugc chon tir nhém bao gém -(CHo)y- ; -(CH2)-O--(CHa);- , ~(CH2)k-(Ce-
Ci4)aryl-(CHz)1— va -(CH2)m-(C1-Cs)heteroaryl-(CH2)m»-;
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Ry 1a C3-Cs xycloalkyl, (Cg-Cis)aryl hodc (CHz)nw-(Ce-Cirg)aryl -(CHo)n,
(CH2)n+-Alk-(CH2) o, trong dé n’, n”’, n””” van’””” doc 1ap duoc chon tur 1 dén 8

Rs 1a C3-Ce xycloalkyl;

Rs duoc chon tir nhom bao g6n1 (CH>),,

/%/NH\”/NH\E\ | /%/o NHO\//S<ONH\§\

0 0]

0]
—%—O—(CHZM-B o—g— —g‘NH
’ (CH2)15
NH %—-—

0]

0-1
0

: ‘%JJ\NH%_

mbia,b,c,d e f,ghijk,mm,m’, np,qrs,tuv,xyvazdoclap

duoc chon tir 1 dén 12.

Theo khia canh khac, sang ché dé cap dén hop chat c6 Cong thire (Ia):

hodc mudi duogc dung hodc chét ddng phén lap thé cta chung, trong do:
R, R’, R” va R’ ddc lap duogc chon tir H va CHs;
X1 va X» doc 1ap duogc chon tir nhom bao gém OvaSs;va
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L 12 phén tir lién két duoc chon tir nhém bao gom:

Ar1 Ar

(1) % (CHz')m_o—(CHz)n'Nk_(CHz)p‘O_(CHz)qL%" ;
[ 0 (@) |
L i
(11) AI"3 NH——(CHg)r_Ar4 (CHp)s—NH- ‘—|—Ar5 5
R Q|
(iii) Arg 1 — R, — —I—Ar7 :

J\#V\fo Ol J+f\f
Arg ” HN (CH,)— Alky—————(CHy) NH I Arg >

(iv)
Arqq
Al'1o
v) (CHy)os™ O —Re™—0—"—(CH2)o; ;
. |
(vi) \rlu'uv\ NV eV,
Ar12 O (CHZ)\‘. A|k3 (CHz)U_O_Af13 ,
J\:JVV‘ J\:f\f\f‘
(Vll) Ar14 O—R3—O—Ar15 >
| |
(viii) Al NH Ry—NH————— Ary; ;
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[VaVavavy
w L ]
Ar18 N N Ar19

(X) _%—Arm (CH2)y Ar22 —g—
(xi) Afzs_l HN——Rg—NH Lh
J\fl\f\f‘ J\L\J\f‘

(xii) A"ZS_I—(CHz)x_Re—(CHz)y ——I_Arzs

trong do:

moi Ar1, Ary, Ars, Ara, Ars, Ars, Ar7, Ars, Aro, Ario, Ar11, Ariz, Ariz, Aria, Aris
, Aris, Ari7, Aris, Ario, Aoy, Arn, Ars, Ara, Ars va Are doc 1ap dugc chon tir (Cs-
Ci4)aryl;

mdi Alk, Alk> va Alks doc 1ap duge chon tir:

fomct
“ va -4,

R, 1a C3-Cs xycloalkyl hodc C1-Cs vong di vong;

R, dugc chon tir nhém bao gém -(CHa)a- , -(CH2)p-O--(CHa)e- , -(CH2)4~(Ce-
Cig)aryl-(CHz)e— va -(CHz)s-(C1-Ce)heteroaryl-(CHa)g-;

R3 duogc chon tir nhom bao g@)m -(CH2)p- ; -(CH2)i-O--(CH2);j- , -(CH2)k-(Ce-
C4)aryl-(CHz)1— va -(CH2)w-(C1-Co)heteroaryl-(CHz)m»-;

Rs 1a C3-Cs xycloalkyl, (Ce-Cia)aryl hodc (CHz)n-(Cs-Cra)aryl -(CHa)n,
(CHa)n-Alk-(CHz)n >, trong @6 n’, n’’, n’>’ van’’’ ddc lap dugc chon tir 1 dén 8

Rs 1a C3-Cs xycloalkyl;

Rs duoc chon tir nhém bao gém (CH>),
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H (CH2)18 \ .\NH %_
o ;
va gJJ\NH_g—

mdia,b,c,d, e f ghijklmm’,m’,np,qrs,tuv,Xyvazdoclip
duge chon tir 1 dén 12.
Theo khia canh khac, sang ché dé cap dén hop chét c6 Cong thirc (Ib):

hodc mudi duoc dung hodc chat dong phan 1ap thé clia chiing, trong do:
R, R’,R” va R’’’ doc lap dugc chon tir H va CHs;
X va X, doc 1ap dugc chon tir nhom bao gém OvaSs;va

L 12 phin tir lién két dugc chon tir nhém bao gom:
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AI’1 ArZ
(i) % (CHgJ— O —(CHa)y- Ak——(CHy), -0 —(CHy), %— ;
| O (@) |
Tl |
(ll) Ar3 NH_—(CHz)r—Ar4 (CHZ)S—NH- —I—Ars N
|9 o
(iii) Ary —— I, — e

J\/tvv‘o O| ‘n‘nnn
H HN (CH,)— Alky,——(CHy) NH | Arg

(iv) Arg
Ary
Aryo
(v) (CH2)o.3 0 R;—0 (CH2)q.3 ;
(vi) Jivw e
Aryo o (CHz)——Alk; (CHp),——O——Ar3 ;
| |
J\lf\f\l‘ ..nln.n.n
(Vll) Al'14 O_—'R3_‘O_Ar15
|
(viii) Arye NH Ry—NH————— Ar45 ;
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! Q Q JLVV‘
J\lrvv‘——“— / \ _H_‘ '
(IX) Ar1 8 N N Ar1 9

(X) —%—-Ar21 (CHZ)V Ar22 —g—
(xi) Ar23—‘ HN Rs NH Ay VA
J\J‘le\l‘ J\J’V\f‘

(xi) Ar25_—J_—(CH2)x_—R6—(CH2)y _l_Arze

trong do:

mdi Ari, Ara, Ars, Ara, Ars, Are, Ary, Arg, Aro, Ario, Ar11, Aria, Aris, Aria, Aris
, Aris, Ari7, Aris, Ario, Ara1, Ar, Ars, Ara, Ars va Are doc lap duoc chon tir (Ce-
Cig)aryl;

mdi Alk, Alks va Alks doc 1ap duoc chon tur:

{ c=—c3 X
\ /
14 s 14,

va ;

Ry, 1a C3-C¢ xycloalkyl hodc Ci-Cs vong di vong;

R2 duoc chon tir nhom bao gém -(CH2)a- , -(CH2)b-O--(CH2)c- , -(CH2)d-(Ce-
Cis)aryl-(CHz)e— va -(CH2)s-(C1-Ce)heteroaryl-(CHz)g-;

R3 duoc chon tir nhom bao géln -(CH2)n- ; -(CH2)i-O--(CHaz);- , -(CH2)k-(Ce-
Ci4)aryl-(CHz)1— va -(CHa2)m-(C1-Ce)heteroaryl-(CH2)m>-;

Rs Ia C3-Cs xycloalkyl, (Cs-Cia)aryl hodc (CH2)n-(Cs-Cis)aryl -(CH2)n,
(CHz)n-Alk-(CHa2)n > , trong @6 n’, n”’, n’”’ van’>”’ doc lap dugc chon tir 1 dén 8

Rs 1a C3-Cs xycloalkyl;

R dugce chon tir nhém bao gém (CH2),
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* %JJ\NH_%_

mdia,b,c,d, e, f g h,ijk ,mm, m’, np,qrs,tuv,X,yvazddclap
duoc chon tir 1 dén 12.

Theo cac phuong an khac nhau, va ngoai cac phuong an trén, mbibiéna, b, c, d,
e,f,g, hijklmm,m’np,qrstuvXxyvaz ddi voi cac Cong thue (1), (Ta),
(Ib), (IT) va (III) c6 thé doc lap duge chon tir | dén 8.

Theo cac phuong 4n khac nhau, it nhit mét trong s6 R”> va R”>> 1a CHs. Tét hon
néu, ca R” va R’ déu la CHs.

T6t nhat, néu mdi R, R, R” va R>>> 1a CHs.

Theo cac phuong an khac nhau, ca X1 va Xz 1a O.

Theo cac phuwong an khac nhau, ca X; va Xy 1a S.

Theo cac phuong an khac nhau, X;laOva X, 1aS.

Theo cac phurong an khac nhau, X1 1a S va Xz 1a O.

Theo cac phuong an khic nhau, méi Alk, Alk: va Alks tt hon la:

==

Theo cac phuong an khac nhau, méi Ari, A2, Ars, Ars, Ars, Are, Ar7, Ars, Ar,
Ario, Ari1, Ari, Arn, Ars, Araa, Aras va Are co thé 12 Cs aryl.
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Theo cac phuong an khac nhau, moi Ari, Aris, Aris, Aris Aris, Ariz, Arig va

Ar1oc6 thé 1a Co aryl. Theo cic phuong an dugc wu tién, Co aryl duoc thé hién bai

NH

trong do nito trong NH ndi qua lién két amit voi hé hai vong ctia hop chat va R
bidu thi viéc gin v6i phan tir lién két.
Theo cac phuong an khac nhau, mdi Aris, Ar17, Aris va Ariola Cioaryl. Theo cac

phuong an duoc wu tién, Cjo aryl dugc thé hién boi

NH

trong dé nito trong NH ndi qua lién két amit voi hé hai vong ctia hop chat va R
biéu thi viéc gin v6i phan tir lién két.
Theo cac phuong an khac nhau, phan tir lién két c6 Cong thuc (i):

Ars Arz

(i) % (CHZ‘)m_O_(CHz)n’A|k—(CHz)p‘o_(CHz)qL%“

mdi Ari va Ar ¢6 thé ddc lap duge chon tr Cs-Co aryl
Tét hon, néu ddi voi Cong thirc (i), Ary 1a Ce aryl. Alk 1a:
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Ar> 12 Cs aryl, m bang 1, n bang 1, p bang 1 va q bang 1. Theo mdt phuong an, X, 14 S
va X5 13 S. Theo mét phuong an, X; la Sva X 1a O.
Theo céc phuong 4n khac nhau, phan tir lién két c6 Cong thirc (ii):
| O

Sl
NH——(CH),—Ary

mdi Ars, Ary va Ars c6 thé doc lap dugc chon tir Ce-Co aryl

NN

o)
(CHZ)S—NH-‘ ——|—Ar5

(ll) Ar3

Tét hon, néu déi voi Cong thire (ii), Ars 1a Ce aryl, Ars 1a Ce aryl, r bang 1, Ars
1a Cs aryl, s bang 1 va Ars 1a Ce aryl. Theo mot phwong an, X; 1a O va X 1a O. Theo
mot phuong an, X;la SvaX;1aS.

Theo céc phuong 4n khac nhau, phan tir lién két c6 Cong thire (iii):

(ii) _I_| R ‘_I_ Ars

trong d6 mdi Ars va Ar7 doc 1ap 1a Ce-Co aryl, t6t nhat néu méi nhém nay l1a Cs

aryl;
trong d6 R, 5t hon 1a Cy-Cs vong di vong (vi du, Cs vong di vong), tot nhat 1a:

/N

N N

Theo cac phuong an khac nhau, phén tir lién két c6 Cong thirc (iv):

O
NH Arg

| O]

(iv) Arg HN——(CH,) Alk, (CHy)
Tt hon, néu d6i voi Cong thire (iv), Ars 1a Ce.o aryl, con t6t hon nira 1a Cs aryl,

va Alk; la:
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va Aro 1a Cs aryl; Ce.o aryl, con t6t hon nita 1a Cs aryl.
Theo cac phuong an khac nhau, phan tir lién két co Cong thire (v):

Ar
Ar10 "

(V) % (@) RZ_O

Tt hon, néu ddi véi Cong thirc (v), Ario 1a Ce.o aryl, con tdt hon nira 1a Cs aryl,
Ar11 tot hon 12 Ce.o aryl, con tot hon nira 1a Cs aryl va Ra duge chon tir -(CH2)-Ce.o aryl-
(CHa)-, (con tét hon nita 13, -(CH»)-Cs aryl-(CH>)-), -(CHz)1s- (con tot hon nita la -
(CHa)s- , -(CHa)3- , hodc-(CHa)e-) va -(CH2)2.6-O-(CHz2)2-6— (con t6t hon nita 1a -(CHa)».
4-O-(CH2)24). Theo mot phuong 4n, Rz 1a «(CH2)2-O-(CHa)2-. Khi Ry la heteroaryl, thi
t6t hon néu no 1a C; heteroaryl.

Theo céc phuong 4n khac nhau, phéan tir lién két c6 Cong thirc (vi):

|
NaVAVAV

| N
(vi)  Arp 0 (CHz)i——Alks (CHp),—0

Ar13

Tét hon, néu dbi véi Cong thirc (vi), Ari2 1a Ceo aryl, t béng 1-4 (con tdt hon nita

1, t bang 1), Alks la:

_%_:—_ :_g_

5

u bing 1-4 (con t6t hon nita 13, u bang 1) va Ars 1a Ce.o aryl. Tt nhat néu mdi
Ari2 va Aris 1a Coaryl, va tdt nhat 14, Co aryl duoc thé hién nhu sau:
NH
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trong d6 nito trong NH ndi qua lién két amit v6i hé hai vong cua hop chit va R
biéu thi viéc gén v6i phén tir lién két.
Theo cac phuong an khac nhau, phan tir lién két c6 Cong thire (vii):
|

(WaVaVaVy

(vii) |

Arig

O——R3—O0—Arys

Tét hon, néu déi véi Céng thirc (vii), Aria 1a Ce.o aryl (con tot hon nita 1a, Co
aryl), R3 dugc chon tir nhom bao gdm (CHa) 1-12 (vi du, (CHz) 4-6); -(CH2) 1-6 -O-(CH>)
1-6- (vi du, -(CH2) 24-O-(CH2)24-), va Aris1a Co aryl. Con t6t hon nira néu doi véi Cong
thire (vii), Aris 1a Co aryl, R3 dugc chon tir nhém bao gém —(CH2)4-12-, -(CH>) 24-O-
(CH2)2-4-,

Theo cac phwong an dugc wu tién, mdi Aris va Aris 1a Co aryl nhu sau:

NH

trong do nito trong NH nbi qua lién két amit voi hé hai vong ctia hop chat va R
biéu thi viéc gén voi phan tir lién két.

Theo cac phuong an khac nhau, phan tir lién két c6 Cong thirc (viii):

| 0 o |
N VAV V) JV|VV‘
T “ !

(viii) Ar g Ry—NH————— Ar,

NH

Tt hon, néu Aris 1a Ce.10 aryl, con t6t hon nita 13, Co aryl hodc Cjo aryl, R4 dugc

chon tir nhém bao gdm C3-Cg xycloalkyl hodc (Cs-Cia)aryl va Ari7 1a Ce-10 aryl, con t6t
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hon nira 13, Co aryl hodc Cjo aryl. Con t8t hon nira, néu R4 1a Cs xycloalkyl, Csaryl, -
CH»-C¢ aryl-CH2 , hodc

CH2 CH2

Theo cac phuong an khéc nhau, phan tir lién két co Cong thirc (ix):

T R R
(ix) ﬂl\\rf:—“—N N—“—Alr19

Tét hon, néu Aris 13 Ce.10 aryl, con tot hon nita 13, Co aryl hodc Cio aryl va Arig

1a Cs.10 aryl, con tbt hon nita 13, Coaryl hodc Cio aryl.

Theo cac phuong an khac nhau, phan tir lién két c6 Cong thire (x):

—’%“‘ Ara4
X)

(CH2)V - Ar22 —%—"‘

Tbt hon, néu Az va Az doc 1ap dugc chon tr Cegaryl, va v nam trong khoang
tir 1 dén 6. Con tét hon nita, néu theo mot phuong an, Arz; 1a Ce aryl, v béng 1 va Ar»

1a Cs aryl. Con tét hon nira, néu theo mot phuong 4n, Arz 1a Cs aryl, v bang 2 va Ar»

la Cg aryl.
Theo c4c phuong én khac nhau, phin tir lién két c6 Cong thire (xi):
| 9 Q]
[VaVaVavy ‘ NaVaVaVs
(xi) Ar23—| “ HN——Rg—NH | o

Tét hon, néu Aras 1 Ce aryl, con tot hon nita 1a Cearyl, Rs 1a C3-Cs xycloalkyl

va Ar tot hon 13 Cs.9 aryl, con tot hon nita 1a Cgaryl. Tét nhit, néu Rs 1a Cs xycloalkyl.

Theo mdt khia canh khéc, sang ché dé cip dén hop chat c6 cong thire (IT):
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S R /

N

R' 0
(0]
NH—L—N HN
HN /
HN 0 )
/ (@) Rn N>§ x2
Rlll S
H

trong do
R, R’,R” vaR’’ doc lap dugc chon tir H va CHs;
Xi va X» ddc 1ap dugc chon tir nhém bao gém OvaS;va

L’ 14 phan tir lién két c6 Cong thirc:

Arg; ——O——(CHy)x

Rz

(CHp)py——0O——Aros ;

trong do:
moi Arz7 va Ars doc 1ap duge chon tir Cs-Ci4 aryl,

R7 duogc chon tir nhom gém

[ a—r)
C—=C ,
\ I, Cgaryl va ~(CHa)ai5- (con tét hon nira 13, -(CHa)e.

10-); vVa

a’ vab’ doc lap duge chon tir 0 dén 6.

Theo cac phuong an khac nhau, mdi R, R’, R” vaR>>’ la CHs.

Theo cac phuong 4n khac nhau, mdi X; va Xz 1a O;

Theo cac phuong an khac nhau, mdi Ar27 va Arzs duogc chon tir Cs-Cio aryl, va
con tot hon nita néu mdi nhom nay 1a Co aryl. Theo cac phuong an khac nhau, Cy aryl
c6 thé duogc thé hién boi Cong thire

NH
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trong do nito trong NH ndi qua lién két amit v6i hé hai vong ctia hop chat va R
biéu thi viéc gén voi phﬁn tir lién két. Tt nhat, néu Co aryl c6 Cong thic:

NH

Theo mot phuong an, mdi R, R’, R” va R’*’ 1a CH3, mdi X; va X 1a O;
a’ béng 1,b’ béng 1, R7la:

;va

moi Ara7 va Ars cé Cong thirc:

Theo mot phuong an, sang ché d& xuét hop chat c6 Cong thire (ID), véi diéu kién
khi mdi R, R, R" va R" 1a CH3, mdi X va X> 1a O, thi mdi Ar»7 va Arzscé Céng thire:
NH

va a’ bang 1, va b’ bang 1, Ry khong la:
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Theo cac phuong an khac nhau, hop chét c6 Cong thire (II) duge bao ham, trong
d6 2’ bing 0, b’ bing 0 va R7 1a <(CHa)s.15-, (con tot hon nita 1a ~(CHa)e-10-), mdi R, R”,
R”va R’’’ 1a CHs, mdi X; va X212 O, va mdi Ar27 va Arag 13 Co aryl. Tét hon, néu Co
aryl dugc thé hién béi Cong thire
NH

Pas

R

trong do nito trong NH nbi qua lién két amit v6i hé hai vong ctia hop chat va R
biéu thi viéc gén vO1 phén tir lién két. Tét nhit, néu Co aryl c6 Cong thirc:

NH

Theo mdt phuong an, sang ché d& xut hop chat c6 Cong thirc (II), trong d6 a’
bing 0, b’ bing 0, R7 1a (CHa)s-, mdi R, R’, R” va R>>’ 1a CH3, moi X1 va X 1a O, va
mdi Arz7 va Arag 1a Co aryl dugc thé hién béi Cong thuc:

NH

trong do nito trong NH nbi qua lién két amit voi hé hai vong cua hop chat va R

biéu thi viéc gan voi phan tur lién keét.
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Theo mot khia canh, sang ché dé xuét hop chét ¢ Coéng thuc (II), voi diéu kién

rang khi méi R, R’, R” va R*”” 1a CH3, moi X va X» 12 O, thi moi Ary7 va Argcod Cong

thirc:
NH
R
va a’ bang 0, b’ bang 0, R7khéng 1a ~(CHa)e-:
Theo khia canh khac, sang ché dé xuit hop chat c6 cong thirc cau tric (I1T):
H
S R /
NH
X, N
NH—L—
» HN Y // NN;/E\/S? ()
Rlll
trong do
R, R’,R” va R’ doc lap dugc chon tr H va CHs;
X, va Xz doc lap duge chon tir nhom bao gdm O va S; va
L’’ 1a phén tir lién két c6 Cong thirc:
Ar30
Al'zg
o) @)
- /
Rsg
trong d6 Arao va Arso ddc lap dugc chon tir Cs-Cio aryl va Rg dugc chon tir nhém
bao gom:
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\
14 _(CH)6.15-,- va -(CHa)a-(Ce-Cro)aryl-(CHa)e—; trong do d” va e’

( c=—c

ddc 1ap duoc chon va nam trong khoang tir 1 dén 6.
Theo mot phuong an vé hop chét ¢o Cong thuc (IID), méi R, R>, R”vaR’>” 1a
CHs;, mdi X va X 12 O, mbi Ar 29 va Arso la Cs aryl, va Rs la:

Theo mot phuong an vé hop chét ¢6 Cong thue (IID), mdi R, R, R”vaR>’ 1a
CHs;, mdi X; va X; 14 O, mbi Ar 29 va Arso 1a Cs aryl, va Rg 13 <(CHa)~(Ce)aryl-(CHz)—

Theo mot phuong an vé hop chét ¢ Cong thuc (III), méi R, R, R”vaR>>’ 1a
CHs; mdi X; va Xz 14 O, mbi Ar 29 va Arso 1a Cs aryl, va Rg 1a «(CHo)e-.

Trong Cong thire (II) va (III) néu trén, nhém bat ky trong s6 cac nhém aryl c6
thé tuy y duoc thé bang nhom bét ky trong sd cac nhom sau, nhung khong bi gidi han:
(C1-Ce)alkyl, (C1-Cs)alkoxy, halo, oxo, haloalkyl, bihaloalkyl, trihaloalkyl, haloalkoxy,
bihaloalkoxy, trihaloalkoxy, hydroxyl, amino, va amit. Ngoai ra, nhom bét ky trong sb
céc nhom aryl trong cac Céng thirc (1), (Ia) va (Ib) ciing c6 thé tily ¥ dugc thé bang
nhom néu trén.

Céc hop chét 1am vi du bao ham bdi sang ché bao gdm, nhung khong bi gi¢i han,

céc hop chat trong Bang 1 duéi day:
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Hop chat

7
A

SO

CAu tric cia hop chat

Tén hop chit

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-
(metylenbis(4,1-
phenylen))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
(metylenbis(4,1-
phenylen))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
(etan-1,2-diylbis(2,1-
phenylen))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
(etan-1,2-diylbis(2,1-

s S phenylen))bis(8,8-dimetyl-4-
r(S)N ' \_/ 0 0 HN//§®N/H
s NH HN ©) © ((S)-2-

N NH O O = E)

HN—, \_/ MRS (metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
(etan-1,2-diylbis(4,1-

SHe N H o ‘

phenylen))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

7, NH

M
5___§ H Sy
(S) Ny,
N KN s
o o
) o /\ o B
s NH . l
N N
N
Ao (y—s
“ H

T

(4S,4'S,78S,7'S,9aS,9a'S)-N,N'-
(etan-1,2-diylbis(4,1-
phenylen))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

7N
_/ = /
< ‘j “—NH
(o] (5)
s ‘>7NH \\—N Q=
HNJ)vNH

Xg)
‘\, / H s

(4S,4'S,7S,7'S,9aS8,92a'S)-N,N'-
((1R,1'R,2R,2'R)-(piperazin-
1,4-dicarbonyl)bis(1,2,3.,4-
tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1IR,1'R,2R,2'R)-(piperazin-
1,4-dicarbonyl)bis(1,2,3.,4-

SGE o 3 /
‘S\’\N/\< o @VQ /5" | tetrahydronaphtalen-2,1-

e/ O Q ° ;(% ) diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((IR,1'R,2R,2'R)-(((1.,4-
phenylenbis(metylen))bis(azan
N y S): ediyl))bis(carbonyl))bis(1,2,3,4
o r\%«o O(S’ " \_N@—@JN%S' M”“J}NH -tetrahydronaphtalen-2,1-
rad diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((IR,I'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azan
(s> ediyl))bis(carbonyl))bis(1,2,3,4
(S\i(\éNH \\_N(Q‘ %H(;_j;’ ° “NJﬁi’ -tetrahydronaphtalen-2,1-
Q ' diyl))bis(8,8-dimetyl-4-((S)-2-

(metylamino)propanethioamid

43) NH

0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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11

(4S,7S,9aS)-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanamido]-5-
oxo-N-[(1R,2R)-2-{[(1rs,4rs)-
4-[(1R,2R)-1-[(4S,7S,9aS)-8,8
dimetyl-4-[(2S)-2-

(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-
1,2,3,4-tetrahydronaphtalen-2-
amido]xyclohexyl]carbamoyl}
-1,2,3,4-tetrahydronaphthalen-
1-yl]-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit

12

(4S,7S,9aS)-8,8-dimetyl-4-
[(28)-2-
(metylamino)propanethioamid
0]-5-ox0-N-[(1R,2R)-2-
{[(1rs,4rs)-4-[(1R,2R)-1-
[(4S,7S,9a8S)-8,8-dimetyl-4-
[(29)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-
1,2,3,4-tetrahydronaphtalen-2-
amido]xyclohexyl]carbamoyl}
-1,2,3,4-tetrahydronaphthalen-
1-yl]-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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13

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexa-2.,4-
diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

14

d}

/ O'R) 15) B
HN o H

N

o N s H

(4S,7S,9aS)-N-((1S,2R)-2-((6-
(((1S,2R)-1-((4S,7S,9a8S)-8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-
carboxamido)-2,3-dihydro-1H-
inden-2-yl)oxy)hexa-2,4-diyn-
1-yl)oxy)-2,3-dihydro-1H-
inden-1-yl)-8,8-dimetyl-4-((S)-
2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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15

(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexa-2 4-
diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

16

(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S,2R,2'R)-(butan-1,4-
diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][ 1,3]thiazepin-7-carboxamit)

17

= N ©®

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(butan-1,4-
diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanethioamid

0)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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18

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-((oxybis(etan-
2,1-diyl))bis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

19

% Jes
(% >C¥<’s.

S, (S) N (s)
)\Nﬁ NH HN— Js) S
N'S): o % s) -\\O O HN—X
INT=, NH

\

(4S.,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-((oxybis(etan-
2,1-diyl))bis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

20

(4S,4'S,7S,7'S,9a8S,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-

HN ©
0 : . .
s N ?o @ N 1H-inden-2,1-diyl))bis(8,8-
21 \H WO/ ) '
4 o NHOS{H\ dimetyl-4-((S)-2-
ﬁ S (metylamino)propanethioamid
L(S)
H S 0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
s H ((1S,1'S;,2R,2'R)-((1,4-
@Z% @ phenylenbis(metylen))bis(oxy)
HN ©) Y
N . o ey a1l
’ \«S\\’)\OOHY\%(S 0 ﬁ\o o NH 9 )bis(2,3-dihydro-1H-inden-2,1
i {ﬁx\o o 09 diyl))bis(8,8-dimetyl-4-((S)-2-
?1(5) ® (metylamino)propanamido)-5-
H S oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
s ((1S,1'S,2R,2'R)-((1,4-
©) <S>N' @ phenylenbis(metylen))bis(oxy)
HN (®) : : .
’3 \(S\Tso . 0 QA W S%“S)N\ )bis(2,3-dihydro-1H-inden-2,1-
AH {:;@WO (:H " diyl))bis(8,8-dimetyl-4-((S)-2-
[\'(S) © (metylamino)propanethioamid
H S

0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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NH O ><,N -
(s) (o) \ — 2 s -/
HN— ® o 0 HN—® L —NH
— NH (8)— [¢]

\_/

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azan
ediyl))bis(2-oxo-1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((8)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

H

/

N s
>C7'(s>
N “ /

o (S)

o HN—® % NH
% O HN—®
S

N

H
S
o
N—(s)
S = Q NH HN—
@—NH O & N\
. ) o
g2 7 N\

= NH 8))—

/
\

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azan
ediyl))bis(2-oxo-1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

26
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Q2 N N ey 0 d 3 ~\
HL)\N (\ HN\\\/(STH
NS H O TR NJ o
s (s)
0

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-piperazin-1,4-
diylbis(2-oxo-1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
(S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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s
' SOES
S o H N®
(S) N\\\‘(S) s -
() N \ L K /
(S) NS 0 o N
N ( HN\(STH
H O g NH N\) S
sy
o)

S
7y

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-piperazin-1,4-
diylbis(2-oxo0-1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

28

(2S)-N-[(4S,7S,9a8S)-8,8-
dimetyl-5-ox0-7-{[(S)-
phenyl({[(1rs,4rs)-4-[(2S)-2-
{[(4S,7S,9aS)-8,8-dimetyl-4-
[(28)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-
phenylaxetamido]xyclohexyl]c
arbamoyl})metyl]carbamoyl}-
octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl]-2-

(metylamino)propanamit
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(2S)-2-{[(4S,7S,9aS)-8,8-
dimetyl-4-[(25)-2-
(metylamino)propanethioamid
0]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-phenyl-N-
[(1rs,4rs)-4-[(2S)-2-
{[(4S,7S,9aS)-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-
phenylaxetamido]xyclohexyl]a

xetamit

30

o
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S H
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(S)

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(2-oxo-1-
phenyletan-2,1-diyl))bis(8,8-

_ | dimetyl-4-((S)-2-
(metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(4S,7S,9aS)-N-((S)-2-((6-((S)-
2-((4S,7S,9aS)-8,8-dimetyl-4-
((S)-2-

(metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-

Lo AN b][1,3]thiazepin-7-
31 /N@))k”)%z “;‘; HN /O carboxamido)-2-
{ Jj/ T@N phenylaxetamido)hexa-2,4-
diyn-1-yl)amino)-2-oxo-1-
phenyletyl)-8,8-dimetyl-4-((S)-
2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S)-(hexa-2,4-diyn-1,6-
s H diylbis(azanediyl))bis(2-oxo-1-
1 N@J\ (S; Ez’f ) //\N OH: iol phenyletan-2,1-diyl))bis(8,8-
@( N J{k(“ | dimetyl-4-((S)-2-
K/ ° (metylamino)propanethioamid

0)-5-oxooctahydropyrolo[2,1- |

b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9a8S,92a'S)-N,N'-
((18,1'S)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

(4S,7S,9a8S)-N-((S)-2-((6-((S)-
2-((4S,7S,9aS)-8,8-dimetyl-4-
((9)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-
carboxamido)-2-
phenyletoxy)hexa-2,4-diyn-1-
yl)oxy)-1-phenyletyl)-8,8-
dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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(4S.,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(butan-1,4-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
(( S)-2-
(metylamino)propanamido)-5 -
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

37

(4S,4'S,78S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(butan-1,4-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

38

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

40

NH Q h
N s‘ J\NIS) O 0 /\LSN Prsk;i)
J -
SN
m/\H

(e}

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(hexan-1,6-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][ 1,3]thiazepin-7-carboxamit)

41

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(hexan-1,6-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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(4S,4'S,7S,7'S,9a8S,9a'S)-N,N'-
((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy)
)bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

43
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(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((1.,4-
phenylenbis(metylen))bis(oxy)
)bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamid
0)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

64



47983

65/335

44

92y
B / % e " R
w—d ° e =y L~ \\\é
w’ % N

(

HE
,

J ne,
“p—NH
o o
% ran\
i Y
i
"

(4S,7S,9aS)-N-[(1R,2R)-2-
({[4-({[(1R,2R)-1-
[(4S,7S,9aS)-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
yl]formamido } metyl)phenyl]m
etyl} carbamoyl)-2,3-dihydro-
1H-inden-1-yl]-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
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HE, CH,
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(4S,7S,9aS)-N-[(1R,2R)-2-
({[4-({[(IR,2R)-1-
[(4S,7S,9aS)-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
yl]formamido} metyl)phenyl]m
etyl}carbamoyl)-2,3-dihydro-
1H-inden-1-yl1]-8,8-dimetyl-4-
[(29)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

46
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(4S,7S,9aS)-N-[(1R,2R)-2-{4-
[(1R,2R)-1-[(4S,7S,9aS)-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
carbonyl]piperazin-1-
carbonyl}-2,3-dihydro-1H-
inden-1-yl]-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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47

(4S,7S,9aS)-N-[(1R,2R)-2-{4-
[(1IR,2R)-1-[(4S,7S,9aS)-8,8-
dimetyl-4-[(25)-2-
(metylamino)propanethioamid
0]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
carbonyl]piperazin-1-
carbonyl}-2,3-dihydro-1H-
inden-1-yl]-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit

48

(4S,7S,9aS)-N-[(1S,2R)-2-[(8-
{[(1S,2R)-1-[(4S,7S,9aS)-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
ylJoxy}octyl)oxy]-2,3-
dihydro-1H-inden-1-yl]-8,8-
dimetyl-4-[(25)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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49

(4S,7S,9aS)-N-[(1R,2R)-2-[(6-
{[(1R,2R)-1-[(48S,7S,9aS)-8,8-
dimetyl-4-[(25)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
yl]formamido}hexa-2,4-diyn-
1-yl)carbamoyl]-2,3-dihydro-
1H-inden-1-yl1]-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit

50

h(L o
{

$_®
W

(4S,7S,9aS)-N-[(1S)-2-[2-(4-
{[(2S)-2-{[(4S,7S,9aS)-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-
phenyletoxy]metyl}-1H-1,2,3-
triazol-1-yl)etoxy]-1-
phenyletyl]-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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(4S,7S,9aS)-N-[(1S,2R)-2-[3-
(3-{[(1S.,2R)-1-[(4S,7S,9aS)-
8,8-dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
yl]oxy}propoxy)propoxy]-2,3-
dihydro-1H-inden-1-yl]-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

52

(4S,7S,9aS)-N-[(1S)-2-[2-(4-
{[(2S)-2-{[(4S,7S,9a8S)-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-
phenyletoxy]metyl}-1H-1,2,3-
triazol-1-yl)etoxy]-1-
phenyletyl]-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
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(4S,7S,9aS)-N-[(1S)-2-[3-(4-
{[(2S)-2-{[(48S,7S,9aS)-8,8-
dimetyl-4-[(25)-2-
(metylamino)propanethioamid
0]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-
yl]formamido}-2-
phenyletoxy]|metyl}-1H-1,2,3-
triazol-1-yl)propoxy]-1-
phenyletyl]-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit

54

(4S,7S,9aS)-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-0x0-N-[(1R,2R)-2-
{[(1rs,4rs)-4-[(1R,2R)-1-
[(4S,7S,9aS)-8,8-dimetyl-4-
[(2S)-2-
(metylamino)propanethioamid
0]-5-oxo0-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
amido]xyclohexyl]carbamoyl}
-2,3-dihydro-1H-inden-1-yl]-
octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
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(4S,7S,9aS)-8,8-dimetyl-4-
[(25)-2-
(metylamino)propanamido]-5-
0x0-N-[(1R,2R)-2-{[(1rs,4rs)-
4-[(1R,2R)-1-[(4S,7S.,9aS)-8,8-
dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-amido]-2,3-
dihydro-1H-inden-2-
amido]xyclohexyl]carbamoyl}
-2,3-dihydro-1H-inden-1-yl]-
octahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((naphtalen-2,7-
diylbis(metylen))bis(oxy))bis(1
-phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S,2R,2'R)-(decan-1,10-
diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

58
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(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S)-(octane-1,8-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
((5)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

59
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(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(dodecan-
1,12-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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60

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-(decan-1,10-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
(S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

61

(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-
((1S,1'S)-(dodecan-1,12-
diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-
(8)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S)-((naphtalen-2,6-
diylbis(metylen))bis(oxy))bis(1
-phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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63

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
1S,1'S,2R,2'R)-(octane-1,8-
Kol 5 ((18, )-(octane
R N diylbis(oxy))bis(2,3-dihydro-
[¢] (S)
N\ O™ \H 1H-inden-2,1-diyl))bis(8,8-
K]éo o 5 R)O/\\,/\//\/\/O RLA(S) di
o ONoNH 7\ imetyl-4-((S)-2-

HN/,/,/zL ' : :
s D< (metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

Theo mot khia canh, sang ché dé cap dén hop chit duge chon tir nhém bao gém:

x

3

3}
o™
I
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CH;
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va muoi dugc dung cua ching.

Theo mot khia canh, sang ché dé xuat hop chat duge chon tir nhém bao gém:

(S)
@) (S) L2<
HU)L (©)
S N
- (S R)\\\O / N B u
(0]

/
HN

\\O\/\/V\ '
R O (R) L) (S)

NH O
(@]

va mudi dugc dung ctia chiing.

Céac mudi duoc dung ciing nam trong pham vi cua séng ché dbi véi tat ca cac
hop chét 1-63 néu & day. Tét nhat, néu mbi hop chat 1-63 c6 thé dugc thé hién tong
quét 1a hydroclorua (tirc 13, mudi HCI), vi du, cu thé hon 14 dihydroclorua, muoi (2 HCI).
Ciing ndm trong pham vi cua sang ché 13 hop chét bat ky trong s6 cac hop chét 1-63 thé
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hién & dang don 1¢, bao gbm cac mudi duoc dung ctia ching, cling nhu hop chat bat ky
trong s6 cac hop chét nay & dang bazo ty do.

Vi du cu thé vé phan tir lién két (L) c6 thé duoc sir dung theo sang ché bao gém
cac phén tir dugc chon tir nhém bao géln:

B H
> N\/Q/\N ©
H o~

b
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9@5

Theo mét phuong an, sang ché dé xuét duoc pham chira hop chat c6 Cong thire
(D), (Ia), (Ib), (I) hodc (III) hodc mudi duge dung cua ching, va ta dugc duoc dung.
Theo phwong &n khéc, hop chit ¢6 mit ¢ dang vo dinh hinh. Theo phuong 4n khac,
dugc pham & dang vién nén. Theo phwong an khac, hop chit c6 mit ¢ dang thé phan
tan phun khé. Theo phuong 4n khac, duoc phém c6 mat ¢ dang hat nano, vi du, hat co6
kich ¢& nidm trong khoang tir 1 dén 100 nanomet.

Theo mét phuong an, sang ché dé xuat phuong phap diéu tri viéc nhidém HIV & d6i
fwong bao gdm bude cho déi tuong ding hop chat c6 Céng thire (D), (Ta), (Ib), (IT) hoge
(IIT) hoac mudi duoc dung cua chung.

Theo mot phuong an, sang ché dé xuat phuong phap diéu tri nhiém HIV & ddi
tugng bao gdm budce cho dbi twong dung duge pham nhu duoc md ta & day.

Hon thé nira, hop chét theo sang ché, cling nhu cac phén tir lién két (L), ¢6 thé ton
tai cu thé ¢ dang hinh hoc hodc chat déng phan lap thé. Sang ché du tinh tat ca cac hop
chit nhu vay, bao gdm cac chét déng phan cis va trans, cic chat dong phéan dbi anh (-)
va (+), cac chat dong phan déi anh (R) va (S), cac chat dong phéan khong d6i quang, cac
chét déng phan (D), cac chét dong phan (L), cac hdn hop triét quang cua chung, va céc
hdn hop khéc cta ching, nhu cac hdn hop dugc lam giau vé mit dong phan dbi anh
hodc vé mat dong phan khong d6i quang, 1a nim trong pham vi cua sing ché. Cac
nguyén tur cacbon khong d6i xtmg b sung co thé c6 mat trong phan tir thé nhu nhém
alkyl. T4t ca cac chit déng phan nhu vay, cling nhu cac hon hop cua ching, déu duoc
du tinh 14 ndm trong pham vi cua sang ché.

Céc chét d6ng phan hoat quang (R) va (S) va cac chit déng phand valco thé dugc
diéu ché bang cach sir dung cac synthon khong d6i xtmg hodc cac chat phan Gmg khéng

dbi xing, hodc dugc phan giai béng cach sur dung cac k¥ thuat thong thuong. Vi du, néu
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chat ddng phan d6i anh cu thé ctia hop chit theo séng ché 1a mong mudn thi né c6 thé
dwoc didu ché bang cach téng hop khong déi xtmg, hodc bang cach tao dan xuat voi
chat phu trg khong dbi xtmg, trong d6 hdn hop chét dong phan khong d6i quang thu
dugc dugc phan tich va nhom phu trg duge phan cét dé thu dugc cac chat dong phan
d6i anh tinh khiét mong mudn. Theo céch khac, néu phan tir chita nhém chuc bazo,
chéng han nhu nhom amino, hodc nhém chure axit, chéng han nhu nhom carboxyl, céc
mubi khong dbi quang co thé duoc tao thanh vdi axit hodc bazo quang hoat thich hop,
sau d6 12 bude phan giai cc chit ddng phan khong di quang dugc tao thanh bang cach
két tinh phan doan hoic bing cac bién phap sac ky da biét trong linh vy, va sau d6 thu
hdi cac chat ddng phan déi anh tinh khiét. Ngoai ra, viéc tich cic chat déng phan doi
anh va cac chat déng phan khong d61 quang thuong dugc thuc hién bang cach sir dung
phuong phap sic ky st dung céc pha tinh, khong d6i xtng, tuy ¥ két hop véi viée tao
din xuét héa hoc (vi du, tao thanh cic carbamat tir cdc amin).

Theo phuong an khac, sang ché dé xudt hop chat c6 Cong thirc I, Ta, Ib, IT hoac I1I,
hoidic mudi duge dung clia chung dé dung trong liéu phap didu tri trong y té.

Theo phuong 4n khéc, sang ché dé xut hop chét c6 Cong thirc I, Ia, Ib, IT hoac III,
hodc mudi duoc dung cta ching dé dung trong diéu tri nhiém HIV.

Theo phuong 4n khac, sang ché d& xuat hop chét c6 Cong thirc I, Ia, Ib, IT hodc

III, trong do hop chit hodc mudi cua hop chat dugc sir dung trong san xuét thudc dé
dung trong diéu tri nhiém HIV & nguoi.

Theo mdt khia canh, sang ché dé xuit phuong phép chita tri viéc nhiém HIV &
d6i trong bao gdm budc cho déi tugng ding hop chét c6 cac Cong thirc I, Ia, Ib, I va
111, ciing nhu hop chat bat ky ctia Bang 1, cung v6i céc mubi ding trong dugc pham ctia
chiing. “Chira tri” hodc “viéc chira tri” bénh ¢ bénh nhan dugc dung dé chi sy trur tiét,
ngung, dung hoac két thuc sy suy giam mién dich cua virut & nguoi hodc cac trigu
chimg, hoic tién trién cia cac triéu ching hodc virut, trong khoang thoi gian dugc xac
dinh. Vi du, theo mot phuong an, “chita tri” hodc “viéc chira tr1” dé chi viéc dung co
tac dung didu tri hodc két hop dung don 1é hodc dang két hop véi mot hodc nhiéu hop

chit khac cam ung va duy tri kiém soét virut lién tuc (murc d§ virut trong huyét twong
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c6 thé khong phat hién duoc bang, vi du, thir nghiém phan mg chudi polymeraza
(polymerase chain reaction - PCR), thtr nghiém bADN (branched chain DNA - ADN
mach nhanh) hodc thir nghiém NASBA (axit nucleic sequence based amplification -
khuéch dai trén co so trinh tir axit nucleic) cia virut suy giam mién dich & nguoi sau t6i
thiéu hai nim khong can thiép didu tri khac bat ky. Céac thir nghiém PCR, bDNA va
NASBA néu trén duoc thuc hién sir dung cac k¥ thuat da biét va quen thudc véi nguoi
c6 hiéu biét trung binh trong linh vuc. Vi duy, su trir tiét, nging, dung hoac két thic ctia
virut suy giam mién dich ¢ nguoi hodc cac trigu chimg, hoac tién trién cua cac triéu
ching hodc virut, c6 thé dugc duy tri lién tuc trong t6i thiéu hai nam.

Theo mot khia canh, sang ché dé xuat phuong phéap chira trj viéc nhiém HIV &
d6i tuong bao gdm budce cho dbi tuong dung duge pham chira hop chét c6 Céng thirc I,
Ia, Ib, IT va III, cung vo1 cac mudi dung trong dugc pham cia chung.

Theo mot khia canh, sang ché dé xuat viéc sir dung hop chét co Cong thuc I, Ia,
Ib, II va III, hoac mubi dugc dung cua ching trong san xuét thudc dé dung trong viéc
chira tri nhiém HIV.

Theo mot khia canh, sang ché dé xuét hop chat c6 Cong thire 1, Ia, Ib, IT va III,
hoac mubi duoc dung cua chung dé dung trong viéc chira tri nhiém HIV.

Dang két hop cia cac hop chét c6 Cong thirc I, Ta, Ib, II va III, va mot hodc nhicu
chét hiru ich trong liéu phap tri liéu HIV cling c6 thé duoc sir dung trong phuong phap
chira tri nhiém HIV.

Theo mét phuong an, dugc phém chira hop chét ¢6 Cong thuc 1, Ia, Ib, IT hodc

11, hodic mubi cia chung la ché pham phu hop dé dung ngoai duong rudt. Theo phuong

an khac, duoc phim 1a dugc phim ding ngoai duong tiéu hoa tac dung dai. Theo
phuong an khéac, duoc pham nay la duoc pham hat nano.

Céc hop chit theo sang ché va cac mudi, cc solvat ciia chiing, hodc cac dan xuat

duoc dung khac cua chung, c6 thé dugc s dung mot minh hodc két hop véi cac chét tri

liéu khac. Do dd, theo cac phuwong an khac, phuwong phap diéu tri va/hodc ngin nglra

nhidm HIV & déi trong, ngoai viéc dung hop chat c6 Céng thire I, Ia, Ib, IT hogc III,
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con ¢c6 thé dung mot hodc nhiéu chat dung trong dugc phém bd sung c6 hoat tinh chéng
lai HIV.

Theo cic phuong 4n nhu vdy, mot hogic nhiéu chit bd sung ¢6 hoat tinh chong
lai HIV duoc chon tir nhém bao gém chét khang retrovirut, chat dao nguoc tinh tiém
4n, va chat dé tri liéu quét sach.

Theo cac phuong an khac, mdt hodc nhiéu chat bé sung c6 hoat tinh chéng lai
HIV duoc chon tir nhém bao gém chét trc ché nucleotit transcriptaza dao ngugc, chat
{rc ché khong nucleotit transcriptaza dao nguoc, chét e ché proteaza, chat rc ché di
vao, chét e ché gin va dung hop, chit wrc ché integraza, chat wc ché sy truéng thanh,
cht trc ché CXCR4 va/hoic CCRS, chét tic ché histon deaxetylaza, chét wc ché histon
crotonyl transferaza, chit chil van protein kinaza C, chit rc ché proteasom, chat chu
van TLR7, chét (rc ché mién bromo, va khéng thé trung hoa, va dang két hop cua chung.

Theo cac phuong an nhét dinh, mét hoic nhiéu chit bd sung c6 hoat tinh chéng lai
HIV duoc chon tir nhém bao gém zidovudin, didanosin, lamivudin, zalcitabin, abacavir,
stavudin, adefovir, adefovir dipivoxil, fozivudin, todoxil, emtricitabin, alovudin,
amdoxovir, elvucitabin, nevirapin, delavirdine, efavirenz, loviride, immunocal,
oltipraz, capravirin, lersivirine, GSK2248761, TMC-278, TMC-125, etravirin,
saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir, brecanavir,
darunavir, atazanavir, tipranavir, palinavir, lasinavir, enfuvirtit, T-20, T-1249, PRO-
542, PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-626529, 5-Helix,
raltegravir, elvitegravir, dolutegravir,cabotegravir, bictegravir, vicriviroc (Sch-C), Sch-
D, TAK 779, maraviroc, TAK449, didanosin, tenofovir, lopinavir, darunavir, vorinostat,
panobinostat, romidepin, axit valpronic, mocetinostat, natri corotonat, bryostatin,
ingenol B, disulforam, GS-9620, JQI, iBET151, , bortezomib, epigallocatechin galat,
salinosporamit A, carfilzomib, khang thé trung hoa rong (bNAb), eCD4-Ig, CD4-Ig, va
protein tai huéng dich 4i luc kép (dual-affinity re-targeting - DART).

Nhu vay, hop chit theo sang ché c6 Céng thuc (I), (Ia), (Ib), (IT) hodc (IIT) va
hoat chat dung trong dugc pham khac bat ky c6 thé duoc dung cung v6i nhau hodc riéng

ré va, khi dugc dung riéng ré€, viéc dung co thé 1a ding dong thoi hodc lan luot theo thu
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tu bét ky. Lugng cua hop chét ¢ Cong thire (I), (Ia), (Ib), (I) hodc (III) theo sang ché
va hoat chét dung trong dugc pham khac va thoi gian dung tuong dbi s& dugc chon dé
dat duoc tic dung diéu tri két hop mong mudn. Viéc ding két hop hop chét theo sang
ché c¢6 Cong thire (1), (Ia), (Ib), (II) hodc (III) va cac mudi, cac solvat, hodc cac dan xuét
dugc dung khac cua né véi cac chét diéu tri khac co thé dudi dang két hop bﬁng cach
dung d@)ng thoi trong: (1) mot duoc phém don nhét gém ca hai hgp chit; hodc (2) céac
dwgc pham riéng r& ma mdi dugc pham chira mot trong s6 cac hop chét nay. Cach khac,
két hop c6 thé dugc ding riéng ré theo cach thirc lan luot trong d6 mot chat diéu tri
duge dung thir nhat va chat diéu tri con lai duge ding thir hai hoge v.v. Viéc dung lan
luot nhu vy c6 thé 1a gan vé thoi gian hodc cach xa nhau vé thoi gian. Lugng cua hop
chit c6 Céng thic 1, Ia, Ib, IT hodc III hodc mubi cia ching va hoat chét dung trong
duoc phém khac va thoi gian dung tuong ddi s& dugc chon dé dat duoc tac dung diéu
tri két hop mong mudn.

Ngoai ra, hop chét theo sang ché c6 Céng thire (I), (Ia), (Ib), (II) hodc (III) co thé
duoc sir dung dudi dang két hop voi mot hodc nhiéu chit khac c6 thé 1a hitu ich trong
diéu tri HIV. Céc chét nay co thé bao gdm chét khang retrovirut, chét dao ngugc tinh
tiém 4n, va chat dé tri liéu quét sach. Mot vai vi du vé chét khang retrovirut dugc dua
ra dudi day:

Chét trc ché nucleotit transcriptaza dao nguoc nhu zidovudin, didanosin, lamivudin,

zalcitabin, abacavir, stavudin, adefovir, adefovir dipivoxil, fozivudin, todoxil,
emtricitabin, alovudin, amdoxovir, elvucitabin, va cac chat trong tu;

Chét tic ché khong nucleotit transcriptaza ddo nguoe (gém cac chat c6 hoat tinh oxy

héa nhu immunocal, oltipraz, v.v..) nhu nevirapin, delavirdine, efavirenz, loviride,
immunocal, oltipraz, capravirin, lersivirine, GSK2248761, TMC-278, TMC-125,
etravirin, va cac chét tuong tu;

Chét ic_ché proteaza nhu saquinavir, ritonavir, indinavir, nelfinavir, amprenavir,

fosamprenavir, brecanavir, darunavir, atazanavir, tipranavir, palinavir, lasinavir, va cac

chét tuong tu;
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Chét e ché di vao. gin va dung hop nhu enfuvirtit (T-20), T-1249, PRO-542, PRO-
140, TNX-355, BMS-806, BMS-663068 va BMS-626529, 5-Helix va céc chit tuong

tu;

Chéit (c ché integraza nhu raltegravir, elvitegravir, dolutegravir, cabotegravir,

bictegravir va cac chat tuong t;

Chét tre ché su trudng thanh nhu PA-344 va PA-457, va cac chat tuong tu; va

Chat uc ché CXCR4 va/hodc CCRS nhu vicriviroc (Sch-C), Sch-D, TAK779, maraviroc
(UK 427,857), TAK449, ciing nhu cac chit duoc boc 16 trong WO 02/74769,
PCT/US03/39644,  PCT/US03/39975, PCT/US03/39619,  PCT/US03/39618,
PCT/US03/39740, va PCT/US03/39732, vi cac chit twong tu.

Cac vi du khac trong d6 hop chat theo sang ché c6 thé duoc st dung dang két hop véi
mot hoac nhiéu chat hitu ich trong viéc ngin ngtra hoac diéu tri HIV duoc tim théy trong

Bang 2.

Bang 2:
Ten
FDA phé chuin thwong Tén tong quat Nha san xuét
mai
Chit irc ché Nucleosit
Transcriptaza dao
nguwoc (NRTI)
zidovudin,
1987 Retrovir | azidothymidin, GlaxoSmithKline
AZT, ZDV
didanosin,
Bristol-Myers
1991 Videx dideoxyinosine,
Squibb
ddI
zalcitabin,
_ Roche
1992 Hivid dideoxyxytidin,
Pharmaceuticals
ddC
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Bristol-Myers
1994 Zerit stavudin, d4T .
Squibb
1995 Epivir lamivudin, 3TC | GlaxoSmithKline
lamivudin +
1997 Combivir GlaxoSmithKline
zidovudin
abacavir  sulfat,
1998 Ziagen GlaxoSmithKline
ABC
abacavir+
2000 Trizivir lamivudin+ GlaxoSmithKline
zidovudin
didanosin  dugc
Bristol-Myers
2000 Videx EC | bao trong rudt,
Squibb
ddl EC
tenofovir
2001 Viread disoproxil Gilead Sciences
fumarat, TDF
2003 Emtriva emtricitabin, FTC | Gilead Sciences
abacavir+
2004 Epzicom _ GlaxoSmithKline
lamivudin
emtricitabin ~ +
tenofovir
2004 Truvada _ Gilead Sciences
disoproxil
fumarat
Chat ic ché khéong
nucleosit Transcriptaza
ddo ngwoc (NNRTI)
Boehringer
1996 Viramune | nevirapin, NVP _
Ingelheim
CHal1997 Rescriptor | delavirdin, DLV | Pfizer
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Bristol-Myers

1998 Sustiva efavirenz, EFV .
Squibb
Tibotec
2008 Intelence | etravirin
Therapeutics
Chit irc ché proteaza
(PIs)
saquinavir Roche
1995 Invirase
mesylat, SQV Pharmaceuticals
Abbott
1996 Norvir ritonavir, RTV
Laboratories
1996 Crixivan | indinavir, IDV Merck
nelfinavir
1997 Viracept Pfizer
mesylat, NFV
saquinavir (khong
Roche
1997 Fortovase |con  trén  thi
Pharmaceuticals
truong)
1999 Agenerase | amprenavir, APV | GlaxoSmithKline
lopinavir+
Abbott
2000 Kaletra ritonavir,
Laboratories
LPV/RTV
Atazanavir sulfat, | Bristol-Myers
2003 Reyataz
ATV Squibb
fosamprenavir
2003 Lexiva GlaxoSmithKline
canxi, FOS-APV
. _ Boehringer
2005 Aptivus tripranavir, TPV
Ingelheim
Tibotec
2006 Prezista Darunavir
Therapeutics

Chat irc ché dung hop
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Roche
2003 Fuzeon enfuvirtit, T-20 Pharmaceuticals

& Trimeris

Chat ivrc che di vao

2007 Selzentry | Maraviroc Pfizer

Chat irc ché integraza

2007 Isentress | Raltegravir Merck
2013 Tivicay Dolutegravir ViiV Healthcare
--- --- Cabotegravir

Sang ché c6 thé duogc s dung dang két hop voi cac chét khac cam tng su biéu
hién HIV, nhu chit dao nguoc tinh tiém 4n. MOt vai chit dao nguoc tinh tiém 4n bao
g6m, nhung khong chi giéi han 6, cac chét sau: chét trc ché histon deaxetylaza (vi du,
vorinostat, panobinostat, romidepin), chit e ché histon crotonyl transferaza (natri
corotonat), chit chi van protein kinaza C (vi du, bryostatin, ingenol B), disulfiram, chét
chi van TLR7 (vi du, GS-9620), chét trc ché mién bromo (vi dy, JQ1, iBET151). Nhiéu
chit nay duoc mé ta chi tiét hon duéi day.

Sang ché c6 thé dugc sir dung dang két hop véi cac chéat khac ma cam Ung su
bidu hién HIV, nhu chit dé tri liu quét sach. Mot vai vi du vé chat ¢ tri liéu quét sach,
hodc dang két hop mién dich dé quét sach, bao gém, nhung khong chi gié1 han 6, cac
chét sau: khang thé trung hoa va khang thé trung hoa rong (bNADb), eCD4-Ig, CD4-Ig,
va protein tai hudng dich ai luc kép (DART).

Pham vi ctia dang két hop ctia hop chit theo sang ché véi cac chat HIV khéng bi
gi6i han boi cac hop chét dugc dé cap & trén, nhung noi chung bao gbm dang két hop
bat ky voi dugce phim bat ky hitu ich dé diéu tri va/hodc ngin ngira HIV. Nhu dugc luu
v, 0 dang két hop nhu vay, hop chét theo sang ché va cac chit HIV khac c6 thé dugc
dung riéng ré hodc lién hop. Ngoai ra, mot cht c6 thé duoc dung trudc, dong thoi, hodc

sau khi dung cac chat khac.
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Sang ché c6 thé dugce sit dung dang két hop v6i mot hodc nhiéu chit hitu ich 1am
chét ting cuong dugc ly cling nhu cing véi hodc khong cung vo1 hop chat b6 sung dé
ngan ngua hodac diéu tri HIV. Vi du vé chét tang cuong dugc ly nhu vay (hoéc chit 1am
tang dugc dong hoc) bao gdm, nhung khéng chi gi6i han ¢, ritonavir, GS-9350
(cobicistat), va SPI-452.

Ritonavir la axit 10-hydroxy-2-metyl-5-(1-metyetyl)-1-1[2-(1-metyletyl)-4-
thiazolyl]-3,6-diox0-8,11-bis(phenylmetyl)-2,4,7,1 2-tetraazatridecan-13-oic, 5-
thiazolylmetyl este, [5S-(5S*,8R*,10R*,11R*)] va co san tir Abbott Laboratories of
Abbott park, Illinois, nhu Norvir. Ritonavir la chét trc ché HIV proteaza dugc chi dinh
v6i cac chét khang retrovirut khac dé diéu tri nhidm HIV. Ritonavir ciing &c ché su
chuyén hoéa thudc qua trung gian P450 ciing nhu hé van chuyén té bao P-gycoprotein
(Pgp), tir do lam tang ndng do cta hop chét hoat tinh trong co' quan.

GS-9350 (cobicistat) 1a hop chét dugc phat trién boi Gilead Sciences of Foster City
California lam chat ting cudng duoc ly.

SPI-452 12 hop chét dugc phét trién boi Sequoia Pharmaceuticals of Gaithersburg,
Maryland, lam chat tang cudng duoc 1y.

Theo mot phuong 4n theo sang ché, hop chit c6 Cong thie 1, Ia, Ib, II hodc IIT
duogc st dung dang két hop véi ritonavir. Theo mét phuong an, dang két hop 1a dang
két hop lidu cé dinh ding theo duong ubng. Theo phuong an khéc, hop chat c6 Céng
thtc I, Ia, Ib, II hodc III dugc bao ché lam dang tiém ngoai rudt tac dung kéo dai va
ritonavir dugc bao ché lam ché pham dung theo duong ubng. Theo mot phuong an, kit
chira hop chét c6 Céng thirc I, Ta, Ib, IT hodc III duge bao ché lam dang tiém ngoai rudt
tac dung kéo dai va ritonavir dugc bao ché lam ché pham ding theo duong udng. Theo
phuong 4n khac, hop chét c6 Cong thitc I, Ta, Ib, IT hodc I1I dugc bao ché lam dang tiém
ngoai rudt tac dung kéo dai va ritonavir duge bao ché 1am ché pham tiém. Theo mot
phuong an, kit chita hgp chét c6 Céng thirc I, Ia, Ib, IT hogc IIT dugc bao ché lam dang
tiém ngoai rut tic dung kéo dai va ritonavir duge bao ché lam ché phim tiém.

Theo phuong 4n khac theo sang ché, hop chat c6 Céng thirc L, Ta, Ib, IT hogc IIT
duoc st dung dang két hop voi GS-9350. Theo mét phuong 4n, dang két hop 1a dang
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két hop lidu ¢b dinh dung theo duong udng. Theo phwong an khéc, hop chét c6 Céng
thire I, Ta, Ib, IT hodc I1I duoc bao ché lam dang tiém ngoai rudt tc dung kéo dai va GS-
9350 duoc bao ché lam ché pham dung theo duong udng. Theo mot phwong 4n, sang
ché d2 xuét kit chira hop chét c6 Cong thic I Ta, Ib, IT hodc III duge bao ché lam dang
tiém ngoai rudt tac dung kéo dai va GS-9350 dugc bao ché 1am ché pham dung theo
duwong udng. Theo phuong an khac, hop chét c6 Cong thirc I, Ia, Ib, IT hodc IIT dugc bao
ché lam dang tiém ngoai rudt tac dung kéo dai va GS-9350 dugce bao ché 1am ché phdm
tiém. Theo mot phuong an, sang ché dé xuét kit chira hop chét c6 Cong thuc I, Ia, Ib, 11
hodc III dugc bao ché lam dang tiém ngoai rudt tic dung kéo dai va GS-9350 duoc bao
ché 1am ché pham tiém.

Theo mét phuong an theo sang ché, hop chét c6 Coéng thic I, Ta, Ib, II hodc III
duoc str dung dang két hop véi SPI-452. Theo mdt phuong an, dang két hop la dang két
hop liéu c6 dinh dung theo duong udng. Theo phuong an khéac, hop chét c6 Cong thirc
I, Ia, Ib, IT hodc III dugc bao ché 1am dang tiém ngoai rudt tac dung kéo dai va SPI-452
duoc bao ché 1am ché pham dung theo duong ubng. Theo mdt phuong én, sang ché dé
xuét kit chira hop chit c6 Cong thirc I, Ia, Ib, IT hodc III dugc bao ché lam dang tiém
ngoai rudt tic dung kéo dai va SPI-452 duge bao ché lam ché pham dung theo dudng
ubng. Theo phuong an khac, hop chét c6 Cong thirc I, Ta, Ib, II hofc IIT dugc bao ché
lam dang tiém ngoai rudt tic dung kéo dai va SPI-452 duge bao ché lam ché pham tiém.
Theo mot phuong 4n, séng ché dé xut kit chira hop chat c6 Céng thrc 1, Ia, Ib, IT hodc
III dugc bao ché lam dang tiém ngoai rudt tic dung kéo dai va SPI-452 duogc bao ché
lam ché pham tiém.

Theo mot phuong an theo sang ché, hop chat co Céng thirc I, Ia, Ib, IT hogc III
duoc st dung dang két hop véi hop chit ma nhédn thiy da duoc ndp trudc ddy trong
PCT/CN2011/0013021, duoc két hop vao day bang cach vién dan.

Céc chét didu tri khac néu trén, khi dugce dung & dang két hop véi céc dang hoa
hoc duoc mé ta o day, co thé duoc su dung, vi dy, voi cac luong duge chi ra trong Tai
liéu tham khéo ctia bac si (the Physicians' Desk Reference - PDR) hodc theo cach khac

duoc xac dinh béi nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat.
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Theo phuong an khac sang ché dé xuat phuong phap diéu tri nhiém virut & dong
vat ¢d vi qua trung gian it nhat mot phan boi virut trong ho refrovirus trong d6 phuong
phap nay bao gdm budc ding cho dong vat c6 vi, ma da dugc chan doan nhiém virut
nay hodc c6 nguy co phat trién thanh nhiém virut, hop chat c6 Céng thuc I, Ia, Ib, II
hoac III.

Theo phuong an khac sang ché dé xuat phuong phip diéu tri nhiém virut & dong
Vit c¢6 v qua trung gian it nhit mot phan béi virut trong ho retrovirus trong d6 phuong
phap nay bao gdm budc ding cho dong vat c6 va, ma da dugc chén doan nhiém virut
nay hodc c6 nguy co phat trién thanh nhiém virut ndy, hop chét c6 Cong thirc I, Ia, Ib,
II hodc III, trong d6 virut nay la virut HIV. Theo mot s6 phuong an, virut HIV 1a virut
HIV-1.

Theo phuong an khéc sang ché dé xuat phuong phap diéu tri nhiém virut & dong
vat ¢ vu qua trung gian it nhit mot phan bai virut trong ho retrovirus trong d6 phuong
phép nay bao gdbm buéc dung cho dong vét co vii, ma da duoc chan do4n nhiém virut
nay hodc c6 nguy co phat trién thanh nhiém virut, hop chét c6 Cong thuc I, Ia, Ib, II
hoac III, con bao gém budc dung luong hiru hiéu diéu tri ctia mot hodc nhiéu chit c6
hoat tinh chéng lai virut HIV.

Theo phuong an khac sang ché dé xuét phuong phap diéu tri nhiém virut & dong
vat cd vu qua trung gian it nhét mot phan bai virut trong ho retrovirus trong d6 phuong
phap nay bao gdm budc dung cho dong vat c6 va, ma da dugc chan doan nhiém virut
nay hoac c6 nguy co phat trién thanh nhidm virut, hop chét c6 Céng thiic I, Ia, Ib, I
hoiic III, con bao gdm bude dung lugng hitu hiéu diéu tri cia mdt hodc nhiéu chat c6
hoat tinh chdng lai virut HIV, trong d6 chat nay c6 hoat tinh chéng lai virut HIV dugc
chon tir chét e ché nucleotit transcriptaza dao nguoc; chit trc ché khong nucleotit
transcriptaza dao ngugc; chét e ché proteaza; chit uc ché di vao, gén va dung hop;
chét trc ché integraza; chét tic ché su trudng thanh; chét rc ché CXCR4; va chét trc ché

CCRS.
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Theo khia canh khac, sang ché dé xuat phuong phap lam suy yéu cac té bao
nhiém HIV tiém 4n bao gém budc cho ddi tuong dung hop chét c6 Cong thuc (I), (Ia),
(Ib), (II) hodc (II) hoac mudi dugc dung ctia chiing.

Theo cac phuong an khéc nhau vé phuong phap néu trén, moi Alk, Alks va Alks

duoc thé hién boi Cong thire:

_g_: _—_—_g_

Theo cac phuong an khac nhau vé phuong phap néu trén, mdi Ary, Ara, Ars, Arg,
Ars, Ars, Arr, Ars, Aro, Ario, Ari1, A1, Ar, Az, Arag , Aras va Ar 1a Ce aryl.

Theo cac phuong an khac nhau cua sang ché, mdi Ar12, Ari3, Aris va Aris, Aris,
Ary7, Arig, va Arigla Co aryl.

Theo cac phuong an khac nhau cua sang ché, mdi Aris, Ari7, Aris va Arola Cio
aryl.

Theo cac phuong an khac nhau cua sang ché, phén tr lién két (L) dugc chon tir

nhém bao gom:
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Theo cac phuong an khac nhau cua sang ché, hop chét dugc chon tir nhém bao

gom:
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(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-(metylenbis(4,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino) propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-(metylenbis(4,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino)
propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-(etan-1,2-diylbis(2,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino) propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-(etan-1,2-diylbis(2,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino)

propanethioamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-(etan-1,2-diylbis(4,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino) propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8S,92'S)-
N,N'-(etan-1,2-diylbis(4,1-
phenylen))bis(8,8-dimetyl-4-((S)-
2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8,92a'S)-
N,N'-((1R,1'R,2R,2'R)-(piperazin-
1,4-dicarbonyl)bis(1,2,3,4-
tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1R,1'R,2R,2'R)-(piperazin-
1,4-dicarbonyl)bis(1,2,3,4-
tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanedi
yl))bis(carbonyl))bis(1,2,3,4-
tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanedi
yl))bis(carbonyl))bis(1,2,3,4-
tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1R,1'R,2R,2'R)-(((1R,4R)-
xyclohexan-1,4-
diylbis(azanediyl))bis(carbonyl))bi
s(1,2,3,4-tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)
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(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1R,1'R,2R,2'R)-(((1R,4R)-
xyclohexan-1,4-
diylbis(azanediyl))bis(carbonyl))bi
s(1,2,3,4-tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N N'-((1S,1'S,2R,2'R)-(hexa-2,4-
diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(4S,7S,9aS)-N-((1S,2R)-2-
((6-(((1S,2R)-1-((4S,7S,9aS)-8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamido)-
2,3-dihydro-1H-inden-2-
yl)oxy)hexa-2,4-diyn-1-yl)oxy)-
2,3-dihydro-1H-inden-1-yl)-8,8-
dimetyl-4-((S)-2-

(metylamino)propanethioamido)-
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5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S,2R,2'R)-(hexa-2,4-
diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S,2R,2'R)-(butan-1,4-
diylbis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)
propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S,2R,2'R)-(butan-1,4-
diylbis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)
propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S,2R,2'R)-
((oxybis(etan-2,1-
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diyl))bis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((5)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S,2R,2'R)-
((oxybis(etan-2,1-
diyl))bis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS,92a'S)-
N,N'-((1S,1'S,2R,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)
propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S,2R,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-
inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)
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propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis
(2,3-dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,92'S)-
N,N'-((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis
(2,3-dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS8,9a'S)-
N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanedi
yl))bis(2-oxo-1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
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(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanedi
yl))bis(2-oxo-1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S)-piperazin-1,4-
diylbis(2-oxo-1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8,92a'S)-
N,N'-((1S,1'S)-piperazin-1,4-
diylbis(2-oxo-1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1S,1'S)-((1S,4S)-
xyclohexan-1,4-
diylbis(azanediyl))bis(2-oxo-1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-

(metylamino)propanamido)-5-
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oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1S,1'S)-((1S,4S)-
xyclohexan-1,4-
diylbis(azanediyl))bis(2-oxo-1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8S,92'S)-
N,N'-((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(2-0xo-1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(4S,7S,9aS)-N-((S)-2-((6-
((S)-2-((4S,7S,9aS)-8,8-dimetyl-4-
((5)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamido)-
2-phenylaxetamido)hexa-2,4-diyn-
1-yl)amino)-2-oxo-1-phenyletyl)-
8,8-dimetyl-4-((S)-2-

(metylamino)propanethioamido)-
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5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit
(S,4S,4'S,7S,7'S,9aS,9a'S)-
N.N'-((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(2-oxo-1-
phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((18,1'S)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(4S,7S,9aS)-N-((S)-2-((6-
((S)-2-((4S,7S,9aS)-8,8-dimetyl-4-
((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamido)-
2-phenyletoxy)hexa-2,4-diyn-1-
yl)oxy)-1-phenyletyl)-8,8-dimetyl-
4-((S)-2-
(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit
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(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)

propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1S,1'S)-(butan-1,4-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S)-(butan-1,4-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)

propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-
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oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)
propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,92'S)-
N,N'-((1S,1'S)-(hexan-1,6-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8,9a'S)-
N,N'-((1S,1'S)-(hexan-1,6-
diylbis(oxy))bis(1-phenyletan-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)
propanethioamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy))bis
(1-phenyletan-2,1-diyl))bis(8,8-
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dimetyl-4-((S)-2-
(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)
(S,4S,4'S,7S,7'S,9a8S,9a'S)-
N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy))bi
(1-phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-

72]

(metylamino)propanethioamido)-
5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit)

Theo cac phuong an khac nhau vé phuong phap néu trén, mdi X1 va Xz 1a O, t6t

hon 1a d6i voi Cong thirc (Ia) va (Ib).

Theo cac phuong an khac nhau vé phuong phap néu trén, trong phan tir lién

va Arz4 la Ce aryl.

két (L), mdi Ari, ArArs, Ars, Ars, Ars, Ary, Ars, Aro, Ario, Arii, Ao, Ar1, Ar, Ars,

Theo cac phuong an khac nhau vé phuong phap néu trén, phan tir lién két (L)

duoc chon tir nhom bao gﬁ‘)m (1) va (v).

Theo cac phuong 4n khic nhau vé phuong phép néu trén, moi m, n, p, va q bang

1 va mo6i nhém (CHa)o-3 trong Cong thire (v) duoc thé hién boi (CHa).

Theo cac phuong an khac nhau vé phuong phép néu trén, ciing nhu hop chét,

phén tir lién két (L) duoc chon tir nhém bao gom:

9@5

109
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Theo cac phuong an khac nhau vé phuong phap néu trén, phan tir lién két (L)

dugc chon tir nhém bao g6n1 (vi) va (vii), v mdi Arz, Aris, Aris va Aris1a Co aryl.

Theo cac phuong an khac nhau vé phuong phap néu trén, mdi Ariy va Aris la

vamoi Ariz va Arisla

gan.

, trong do6 cac duong lugn song the hién cac di€ém

Theo cac phuong an khac nhau vé phuong phap néu trén, phan tir lién két (L)

duoc chon tr nhdém bao gém:

.rué.rv
(S
()(Rl\\\o\/\/\/\ o«
O "R ~s)
s
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Theo mdt phuong an theo sang ché, sang ché dé cap dén hop chét (hop chat 13)

c6 Cong thuc:

"
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hodc mudi duge dung ctia ching. Sang ché ciing bao gom dugc pham chira hop chat
nay, hodc mudi duge dung cua chung, va ta dugc duoc dung gém, vi du, cac ta duoc
néu ¢ day. Sang ché ciing bao gom phwong phép didu tri viéc nhim HIV ¢ ddi tuong
bao gébm budc cho dbi tuong dung hop chét nay hoic mubi dugc dung ctia chung, cling
nhu dang két hop. Sang ché ciing bao gom hop chit nay, hodc mudi dugc dung cua
chung, dé dung trong didu tri nhidfm HIV. Sang ché ciing bao gbm viéc st dung hop
chat nay, trong san xuét thudc diéu tri nhiém HIV. Sang ché ciing bao g6m phuong phép
1am suy yéu cac t& bao nhiém HIV tiém 4n bao gdm budc cho d6i twong dung hop chét
nay hodc mudi duge dung cua ching, cling nhu dang két hop clia chung.

Theo mot phuong &n theo sang ché, sang ché dé cap dén hop chat (hop chat 20)

c6 Cong thuc:

hodc mudi duge dung cua chung. Sang ché ciing bao gom duoc pham chita hop chat
nay, hoac mudi dugc dung cua ching, va ta dugc dugc dung bao gém vi du, cac ta duogc
néu ¢ day. Sang ché ciing bao gbém phuong phap didu tri nhiém HIV ¢ d6i tugng bao

gdm budc cho dbi tuong dung hop chét nay hodc mubi duge dung ctia chung, cling nhu
111
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dang két hop. Sang ché ciing bao gdm hop chat nay, hoic mudi duoc dung ciia ching,
dé dung trong diéu tri nhiém HIV. Sang ché ciing bao gbm viéc sit dung hop chat nay,
trong san Xuat thubc diéu tri nhidm HIV. Sang ché ciing bao gdbm phuong phap lam suy
yéu cac té bao nhiém HIV tiém 4n bao gdm budc cho dbi tugng dung hop chit nay hoic
mudi dugce dung cua chung, ciing nhu dang két hop cua chung.

Theo cac phuong an khac nhau, phuong phap lam suy yéu nhiém HIV tiém an
con bao gdm bude ding cho d6i trong mot hodc nhiéu chit bd sung c6 hoat tinh chdng
lai HIV nhu duoc bdc 16 ¢ trén. Vi dy, theo cac phuong an khac nhau, mgt hodc nhiéu
chét b6 sung dugc chon tir nhém bao gbm chit trc ché nucleotit transcriptaza ddo ngugc,
chét (rc ché khong nucleotit transcriptaza dao nguoc, chit trc ché proteaza, chat trc ché
di vao, chat trc ché gan va dung hop, chét rc ché integraza, chat rc ché sy trudng thanh,
CXCR4 va/hoac chét trc ché CCRS5, chit tic ché histon deaxetylaza, chét trc ché histon
crotonyl transferaza, chét chii van protein kinaza C, chit &rc ché proteasom, chat chu
van TLR7, chét trc ché mién bromo, va khang thé dé tri liéu quét sach, va dang két hop
cua chiing. Theo cac phuong an khac nhau, mot hoéc nhiéu chat bd sung c6 hoat tinh
chéng lai HIV dugc chon tir nhém bao gém zidovudin, didanosin, lamivudin, zalcitabin,
abacavir, stavudin, adefovir, adefovir dipivoxil, fozivudin, todoxil, emtricitabin,
alovudin, amdoxovir, elvucitabin, nevirapin, delavirdin, efavirenz, loviride,
immunocal, oltipraz, capravirin, lersivirine, GSK2248761, TMC-278, TMC-125,
etravirin, saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir,
brecanavir, darunavir, atazanavir, tipranavir, palinavir, lasinavir, enfuvirtit, T-20, T-
1249, PRO-542, PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-626529, 5-
Helix, raltegravir, elvitegravir, dolutegravir,cabotegravir, bictegravir, vicriviroc (Sch-
C), Sch-D, TAK779, maraviroc, TAK449, didanosin, tenofovir, lopinavir, darunavir,
vorinostat, panobinostat, romidepin, axit valpronic, mocetinostat, natri corotonat,
bryostatin, ingenol B, disulforam, GS-9620, JQI, iBETISI, bortezomib,
epigallocatechin galat, salinosporamit A, carfilzomib, va khang thé trung hoa, eCD4-

Ig, CD4-Ig, bNAb, DARTS va IgA.
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Hop chét theo Cong thuc I, Ta, Ib, I va III va cac mudi dugc dung cua chiing c6
thé 1a hitu ich trong diéu tri bénh ung thir, hdi ching tién ung thu. Theo céach thich hop,
sang ché dé cap dén phuong phap diéu tri bénh ung thu dugc chon tir nhém bao gom
bénh ung thu ndo (u than kinh dém), u nguyén bao than kinh dém, u nio té bao hinh
sao, u nguyén bao than kinh dém da dang, hoi chiing Bannayan-Zonana, bénh Cowden,
bénh Lhermitte-Duclos, khoi u Wilm, xacom Ewing, xacom co van, u mang nao that, u
nguyén bao tuy, bénh ung thu dau va cd, bénh ung thu than, bénh ung thu gan, u 4c tinh,
bénh ung thu budng triing, bénh ung thu tuyén tuy, bénh ung thu biéu mé tuyén, ductal
bénh ung thu biéu mo tuyén, bénh ung thu biéu mé tuyén vay, bénh ung thu biéu mé
dang tui tuyén, u tiét glucagon, u tuy noi tiét, bénh ung thu tuyén tién liét, xacom, u
xuwong ac tinh, u xuong té bao khéng 16, bénh ung thu tuyén giap, bénh bach chu dong
té bao lympho T, bénh bach cau tiy bao man tinh, bénh bach cau thé lympho man tinh,
bénh bach cau té bao toc, bénh bach cau tang lympho bao cép tinh, bénh bach cau cép
tinh dang tiy, bénh bach huyét man tinh, bénh bach cau dong té bao lympho T cp tinh,
u trong bao, bénh bach cu té bao 16n nguyén bao mién dich, bénh bach cau té bao vo,
da u tuy, bénh bach ciu dong mau tiéu cau, da u tuy, bénh tiéu cau dong mau tiéu cau
cép tinh, bénh bach cdu tién tay bao, bénh ting hdng cau bach ciu, u lympho 4c tinh, u
lympho hodgkins, u lympho khéng hodgkins, u lympho nguyén bao té bao T, u lympho
Burkitt, u lympho nang, u nguyén bao than kinh, bénh ung thu bang quang, bénh ung
thu té bao chuyén tiép, bénh ung thu &m hg, bénh ung thu b tir cung, bénh ung thu noi
mac tr cung, bénh ung thu thén, u trung biéu md, bénh ung thu thuc quéan, bénh ung thu
tuyén nudce bot, bénh ung thu té bao gan, bénh ung thu da day, bénh ung thu vom mii
hong, bénh ung thu m4, bénh ung thu khoang miéng, GIST (gastrointestinal stromal
tumor - khéi u md dém dudng tiéu héa) va bénh ung thu tinh hoan.

Theo cach thich hop, sang ché dé cap dén phwong phép diéu tri hoi chimg tién
ung thu ¢ dong vat co vu, gém nguoi, trong d6 hoi chung tién ung thu duoc chon tu:
loan san cb tr cung, bénh gammaphathy thé don dong khéng xac dinh (monoclonal
gammapathy of unknown significance - MGUS), héi chimg loan sinh tity, bénh thiéu

mau bét san, tén thuong co tir cung, bot trén da (tién u ac tinh), khoi u trong biéu mé
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(trong 6ng) tuyén tién liét (PIN), ung thu biéu mé éng tuyén vi tai chd (Ductal
Carcinoma in situ - DCIS), polyp truc trang va bénh viém gan hodc bénh xo gan trAm
trong.

Hop chét co Cong thuce (1), (Ia), (Ib), (II), (IIT) va cac mubi duge dung cua ching
c6 thé duge ding ddng thdi véi it nhat mot hoat chat khac da biét 1a hitu ich trong diéu
tri bénh ung thu hoac hoi chimg tién ung thu.

Thuat ngilt "dung ddng thoi" nhu dugc st dung & ddy co nghia la viéc dung ciung
mdt lac hodc theo cach bat ky 1a dung lan luot riéng ré hop chét trc ché c-MYC, nhu
duoc md ta & ddy, va hoat chit hodc cac hoat chit khac, d4 biét 1a hitu ich trong dicu trj
bénh ung thu, gc“>m diéu tri héa tri liéu va xa tri. Thuat ngir hoat chit hodc cac hoat chét
khac, nhu dugce st dung & day, bao gbém hop chat hodic chét didu tri bat ky da biét hodc
chirmg minh dugc cac dic tinh c6 loi khi duge dung cho bénh nhan c6 nhu cau diéu tri
bénh ung thu. Tt hon, néu viéc dung 1a khéng cung mét lic, thi cac hop chat dugc
dung ¢ thot diém cin véi nhau. Hon thé nita, s& khong phai van dé néu hop chit duoc
dung trong cung mot dang lidu, vi du mot hop chét ¢6 thé dugc dung béng cach tiém va
hop chét khéc c6 thé dugc dung theo dudng udng.

Vi du v& thanh phin hogc cac thanh phin hoat tinh khc (chit chdng khdi u) dé
dung dang két hop hodc dung ddng thoi voi dang két hop theo séng ché duoc chi ra
du6i day. Danh sich nay khong nhim muc dich gi6i han. Chat chong khoi u b sung
duoc bao ham dé sir dung v6i hop chét theo sang ché.

Théng thudng, chit chdng khdi u bt ky c6 hoat tinh chéng lai khoi u nhay cam
can duoc diéu tri c6 thé dwgc ding dong thoi trong diéu tri bénh ung thu theo sang ché.
Vi du vé cic chat nhu vay c6 thé dugc tim thiy trong Cancer Principles and Practice of
Oncology bdi V.T. Devita va S. Hellman (editors), 6" edition (February 15, 2001),
Lippincott Williams & Wilkins Publishers. Ngudi c6 hiéu biét trung binh trong linh vyc
k¥ thuat co thé nhén thiy rd rang rang dang két hop cua cac chét c6 thé 1a hitu ich dya
vao cac dic diém cu thé cia thudc va bénh ung thu c6 lién quan. Chéit chong khéi u
théng thuong hiru ich theo sang ché bao gdm, nhung khéng chi gi6i han 6, chét chong

tao vi éng nhu diterpenoid va vinca alkaloid; phirc hop phéi tri platin; chét alkyl hoa
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nhu nito mu tac, oxazaphosphorin, alkylsulfonat, nitrosoure, va triazen, chét khang sinh
nhu anthracyclin, actinomycin va bleomycin; chit e ché topoisomeraza II nhu
epipodophyllotoxin; chét chéng chuyén hoéa nhu purin va chét twong tu pyrimidin va
hop chét chéng folat; chét e ché topoisomeraza I nhu camptothecin; hormon va chét
tuong ty hormon; chét tic ché con duodng dan truyén tin hiéu; chét tc ché tao mach
tyrosin kinaza khéng phai thu thé tao mach; chét diéu tri mién dich; chét thuc déy su
chét té bao theo chuong trinh; chat rc ché dan truyén chu trinh té bao; chét tc ché
proteasom; va chét (rc ché chuyén hoa ung thu.

Vi du vé thanh phin hoc cac thanh phan hoat tinh khac (chdt chong khoi u) dé
dimg dang két hop hoiic ding ddng thdi v6i hop chét theo sang ché 1a chét hoa tri ligu.

Chét chdng tao vi dng hoic chbng gian phan la cac chét dic hiéu pha c6 hoat tinh
chéng lai vi ong ctia té bao khdi u trong pha M hodc pha gian phan cta chu trinh té bao.
Vi du vé chét chéng tao vi dng bao gbm, nhung khéng chi giéi han ¢, diterpenoid va
vinca alkaloid.

Diterpenoid, dugc din xult tir cc nguon tu nhién, la chét chdng ung thu dic
hiéu pha hoat ddng & cac pha G2/M cua chu trinh té bao. Tin rang diterpenoid 1am 6n
dinh tiéu don vi B-tubulin ciia vi éng, bing cach gan két véi protein nay. Sau do, sy thio
lap rap ctia protein xuét hién can e ché véi sy gidn phan bi dirng lai va sau d6 1am chét
té bao. Vi du vé diterpenoid bao gdm, nhung khong chi giéi han o, paclitaxel va
docetaxel twong dong cua né.

Paclitaxel, 5p,20-epoxy-1,2a.,4,7B,10B,13a-hexa-hydroxytax-11-en-9-on 4,10-
diaxetat 2-benzoat 13-este v&i (2R,3S)-N-benzoyl-3-phenylisoserin; 1a san pham
diterpen tu nhién dugc phan 1ap tir cdy thong Pacific yew Taxus brevifolia va c6 san
thwong mai & dang dung dich tiém TAXOL®. N6 la thanh vién cua ho taxan gdm cac
terpen. N6 dugc phan lap lan dau tién vao nim 1971 béi Wani et al. J. Am. Chem, Soc.,
93:2325. 1971), la nguoi d3 mo ta céu tric clia né bang phuong phap hoa hoc va tinh
thé hoc tia X. Mot co ché vé hoat tinh cia n6 lién quan dén kha nang gén két tubulin
ciia paclitaxel, tir d6 trc ché sy phét trién té bao ung thu. Schiff et al., Proc. Natl, Acad,
Sci. USA, 77:1561-1565 (1980); Schiff et al., Nature, 277:665-667 (1979); Kumar, J.
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Biol, Chem, 256: 10435-10441 (1981). V& mit téng quan cta sy tong hop va hoat tinh
chéng ung thu cua mot s6 dan xuét paclitaxel xem: D. G. L. Kingston et al., Studies in
Organic Chemistry vol. 26, entitled “New trends in Natural Products Chemistry 19867,
Attaur-Rahman, P.W. Le Quesne, Eds. (Elsevier, Amsterdam, 1986) pp 219-235.

Paclitaxel dugc phé chuan dé sir dung trén 1am sang trong diéu tri budng trimg
khdng & My (Markman et al., Yale Journal of Biology and Medicine, 64:583, 1991;
McGuire et al., Ann. Intem, Med., 111:273,1989) va dé diéu tri bénh ung thu vii
(Holmes et al., J. Nat. Cancer Inst., 83:1797,1991.) N6 la chit dy tuyén tiém ndng dé
didu tri khéi u trén da (Einzig et. al., Proc. Am. Soc. Clin. Oncol., 20:46) va ung thu
dau va co (Forastire et. al., Sem. Oncol., 20:56, 1990). Hop chit nay ciing l4 tiém ning
d didu tri bénh than da nang (Woo et. al., Nature, 368:750. 1994), bénh ung thw phoi
va bénh sbt rét. Viéc diéu tri cho bénh nhan béng paclitaxel din dén su kim him tay
xuong (nhiéu dong té bao, Ignoff, R.J. et. al, Cancer Chemotherapy Pocket Guide, 1998)
lién quan t6i qua trinh dung lidu qua nong d6 ngudng (50nM) (Kearns, C.M. et. al.,
Seminars in Oncology, 3(6) p.16-23, 1995).

Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserin,N-fert-butyl este, 13-este vO1
5B-20-epoxy-1,2a.,4,7B,10B,13a-hexahydroxytax-11-en-9-on  4-axetat 2-benzoat,
trihydrat; co sa:m thuong mai 1a dung dich tiém TAXOTERE®. Docetaxel dugc chi dinh
dé diéu tri bénh ung thu vi1. Docetaxel 13 dan xuét ban tong hop cua paclitaxel g.v., duge
bao ché st dung tidn chat ty nhién, 10-deaxetyl-baccatin III, dugc chiét tir 14 kim cia
céy thong chau Au (European Yew tree). Tinh ddc gi6i han liéu ctia docetaxel 1 giam
bach cau trung tinh.

Vinca alkaloid 1a chat chéng khdi u dic hiéu pha duge dan xuét tir cay dura can.
Vinca alkaloid hoat dong & pha M (gian phan) cta chu trinh té bao bang cach gin két
dic hiéu voi tubulin. Két qua 13, phan t tubulin d3 gin két khong thé polyme hoa thanh
vi éng. Tin rdng qua trinh gidn phin dung lai trong pha M cung v6i su chét té bao sau
d6. Vi du vé cac vinca alkaloid bao gom, nhung khong chi gi6i han 6, vinblastine,

vincristine, va vinorelbine.
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Vinblastine, vincaleukoblastine sulfat, co san thuong mai 1a VELBAN® ¢ dang
dung dich tiém. Mic dit né ¢6 thé duge chi dinh lam thude diéu trj dimg thir hai doi voi
céc khéi u ran khac nhau, nhung né duge chi dinh chi yéu trong diéu tri bénh ung thu
tinh hoan va cac bénh bach cau khac nhau g61n bénh Hodgkin; va bénh bach cau dong
lympho va mé bao. Triét tuy la tic dung phu gidi han lidu cta vinblastine.

Vincristine, vincaleukoblastine, 22-oxo-, sulfat, co san thuong mai la
ONCOVIN® ¢ dang dung dich tiém. Vincristine dugc chi dinh dé diéu tri bénh bach
cau cép tinh va cling nhin thdy duoc sir dung trong cac phac dd diéu tri ddi véi bénh
bach ciu 4c tinh Hodgkin va khéng Hodgkin. Tac dung rung toc va than kinh 13 tac
dung phu phd bién nhét cta vincristine va toi mirc d6 it hon la triét tiy va viém niém
mac da day rugt xuét hién.

Vinorelbine, 3’,4’-didehydro -4’-deoxy-C’-norvincaleukoblastin [R-(R*,R*)-
2,3-dihydroxybutanedioat (1:2)(mudi)], co san thuong mai ¢ dang dung dich tiém
vinorelbin tartrat NAVELBINE®), 1a vinca alkaloid ban téng hop. Vinorelbine dugc
chi dinh 14 chit don 1& hodc dang két hop véi other chit hoéa tri liéu, nhu cisplatin, trong
didu tri cac khdi u rin khac nhau, cu thé 1a bénh ung thu phéi t€ bao nho, bénh ung thu
vi tién trién, va bénh ung thu tuyén tién liét khdng hormon. Triét tiry 1a tic dung phu
gi6i han liéu pho bién nhit clia vinorelbine.

Phirc hop phéi tri platin 1a chat chéng ung thu khong dac higu pha, ma twong tac
v6i ADN. Phirc hop platin di vao té bao khdi u, trai qua, hydrat héa v tao ra lién két
ngang ngoai soi va bén trong soi véi ADN gay ra tac dung sinh hoc bat loi v6i khdi u.
Vi du vé phirc hop phdi tri platin bao gom, nhung khong chi gioi han ¢, cisplatin va
carboplatin.

Cisplatin, cis-diammindichloroplatin, c6 san thuong mai 1a PLATINOL® ¢ dang
dung dich tiém. Cisplatin dugc chi dinh chi yéu trong diéu tri bénh ung thu tinh hoan
va budng trimg di cin va bénh ung thu bang quang tién trién. Céc tac dung phu giéi han
lidu chii yéu cia cisplatin 1a gy doc hai than, ma c6 thé dugc kiém soat bang cach

hydrat hoa va di tiéu, va gy hai thinh giéc.
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Carboplatin, platin, diammin [1,1-xyclobutan-dicarboxylate\(2-)-0,0’], c6 san
thuong mai 1d PARAPLATIN® duéi dang dung dich tiém. Carboplatin dugc chi dinh
chu yéu trong diéu tri budc mot va bude hai cua caxinom budng tring tién trién. Kim
ham tay xuong la tinh doc gidi han liéu cta carboplatin.

Chét alkyl hoa la cht dic hiéu chéng ung thu khong pha va chat 4i dién tir manh.
Théng thudng, chat alkyl héa tao ra cac lién két ddng héa tri, bang cach alkyl héa, voi
ADN théng qua cac gbc ai nhan cta phan tt ADN nhu cic nhém phosphat, amino,
sulthydryl, hydroxyl, carboxyl, va imidazol. Sy alkyl héa nay pha v& nhom chure axit
nucleic din téi chét t& bao. Vi du vé chat alkyl héa bao gdm, nhung khong chi gi6i han
&, nito mu tac nhu xyclophosphamit, melphalan, va chlorambucil; alkyl sulfonat nhu
busulfan; nitrosoure nhu carmustine; va triazen nhu dacarbazin.

Xyclophosphamit, 2-[bis(2-cloetyl)amino]tetrahydro-2H-1,3,2-
oxazaphosphorin 2-oxit monohydrat, c6 san thuong mai dudi dang dung dich tiém hodc
vién nén 1a CYTOXAN®. Xyclophosphamit dugc chi dinh la chét don 1é hoic dang
Kkét hop véi cac chat héa tri liéu khac, trong diéu tri u lympho ac tinh, da u tity, va bénh
bach cAu. Rung téc, budn non, non mira va chimg giam bach cau 1a cac tac dung phu
gi61 han lidu phé bién nhit ctia xyclophosphamit.

Melphalan, 4-[bis(2-cloetyl)amino]-L-phenylalanine, c6 san thuong mai & dang
dung dich tiém hoac vién nén la ALKERAN®. Melphalan dugc chi dinh dé diéu tri
giam nhe da u tiy va carxinom biéu mé khong thé cit bo budng tring. Kim him tuy
xuong la tac dung phu gidi han lidu phd bién nhét ciia melphalan.

Chlorambucil, axit 4-[bis(2-cloetyl)amino]benzenbutanoic, c6 san thuong mai 1a
vién nén LEUKERAN®. Chlorambucil dugc chi dinh dé diéu tri giam nhe bénh bach
cau bach huyét man tinh, va cac u lympho ac tinh nhu lymphoxacom, u lympho nang
khéng 15, va bénh Hodgkin. Kim ham tily xwong 1a tic dung phu gioi han lidu phd bién
nhét ctia chlorambucil.

Busulfan, 1,4-butanediol dimetansulfonat, c6 san thuong mai dudi dang vién nén
MYLERAN®. Busulfan duoc chi dinh dé diéu trj giam nhe bénh bach ciu tity bao man
tinh. Kim ham tuy xuong la tac dung phu gi6i han lidu phé bién nhit ctia busulfan.
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Carmustine, 1,3-[bis(2-cloetyl)-1-nitrosoure, co6 san thuong mai ¢ dang é)ng don
1é chtra nguyén liéu dong kho la BICNU®. Carmustine dugc chi dinh dé diéu tri giam
nhe ¢ dang chét don 1é hoic dang két hop véi cac chét khac déi voi cac khdi u ndo, da
u tuy, bénh Hodgkin, va bénh bach cau khong Hodgkin. Triét tuy tri hodn la tic dung
phu gidi han liéu phd bién nhét ctia carmustine.

Dacarbazin, 5-(3,3-dimetyl-1-triazeno)-imidazol-4-carboxamit, c6 san thuong
mai ¢ dang éng don 1é chira nguyén liéu la DTIC-Dome®. Dacarbazin dugc chi dinh
d& didu tri u 4c tinh di can va dang két hop voi cac chat khac dé diéu tri budc hai bénh
Hodgkin. Budn ndn, nén mira, va chimg chan an 1a céc tac dung phy gi¢i han liéu pho
bién nhit cta dacarbazin.

Céc chét khang sinh chong khéi u 12 céc chat khong dic hiéu pha, ma gan két
hodc xen k& véi ADN. Thong thuong, tdc dong nay dan t6i pha v& cac phirc hgp hodc
so1 ADN on dinh, pha v& chiic ndng ban dau clia céac axit nucleic, dan téi chét té bao.
Vi du vé& chét khang sinh chéng khéi u bao gdm, nhung khong chi giéi han 6,
actinomycin nhu dactinomycin, anthrocyclin nhu daunorubicin va doxorubicin; va
bleomycin.

Dactinomycin, cling dugc biét 1a Actinomycin D, ¢6 sin thuong mai ¢ dang tiém
la COSMEGEN®. Dactinomycin dugc chi dinh dé diéu tri khdi u Wilm va xacém co
van. Budn ndn, nén mira, va chirng chén an la cac tac dung phu gidi han liéu pho bién
nhit clia dactinomycin.

Daunorubicin, (8S-cis-)-8-axetyl-10-[(3-amino-2,3,6-trideoxy-o.-L-lyxo-
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,1 1-trihydroxy-1-metoxy-5,12
naphthaxenedion hydroclorua, c6 san thuong mai 6 dang tiém liposom la
DAUNOXOME® hoic ¢ dang tiém la CERUBIDINE®. Daunorubicin dugc chi dinh
dé cam mg mién giam trong diéu tri bénh bach cu khéng lympho cép tinh va xacém
Kaposi lién quan dén HIV tién trién. Triét tiy 13 tac dung phu gi¢i han liéu pho bién
nhét ciia daunorubicin.

Doxorubicin, (8S,108)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyl)oxy]-8-glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-metoxy-
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5,12 naphthaxenedion hydroclorua, c6 sin thuong mai & dang tiém la RUBEX® hoic
ADRIAMYCIN RDF®. Doxorubicin dugc chi dinh chu yéu dé diéu tri bénh bach ciu
tang lympho bao cap tinh va bénh bach ciu tiy cap tinh, nhung cling 1a thanh phan hitu
ich trong diéu tri mot vai khdi u rin va bénh ung thu hach bach huyét. Triét tuy la tac
dung phu gi6i han liéu phé bién nhat ctia doxorubicin.

Bleomycin, hon hop ctia cac khang sinh glycopeptit gy doc té bao duoc phan
lap tr chung Streptomyces verticillus, c6 sin thwong mai 13 BLENOXANE®.
Bleomycin dugc chi dinh 1a chét diéu tri giam nhe, & dang chat don 1é hoc dang két
hop véi cac chat khéc, ctia carxinom té bao vay, bénh ung thu hach bach huyét, va
carxinom tinh hoan. Céc dgc tinh ¢ phoi va da la céc tic dung phu gi6i han lidu phd
bién nhit cua bleomyecin.

Chat {rc ché topoisomeraza I bao gom, nhung khong chi giéi han 6,
epipodophyllotoxin.

Epipodophyllotoxin 1a chat chong khéi u dic hiéu pha c6 ngudn gdc tir cay khoai
ma (mandrake). Epipodophyllotoxin thudng tac dong cac té bao & pha S va G ctia chu
trinh & bao bang céch tao ra phtrc hop bac ba v6i topoisomeraza IT va ADN gay pha v
so1 ADN. Sg¢i nay pha vd su tich liy va gy chét té bao sau d6. Vi du vé
epipodophyllotoxin bao gom, nhung khéng chi gi6i han 6, etoposide va teniposide.

Etoposide, 4’-demetyl-epipodophyllotoxin 9[4,6-0-(R)-etyliden-B-D-
glucopyranosit], c6 sin thuong mai & dang dung dich tiém hodc vién nang la
VePESID® va thudng duge biét [a VP-16. Etoposide dugc chi dinh & dang chit don 1é
hoac dang két hop voi chit héa tr1 liéu khac trong diéu tri bénh ung thu tinh hoan va
bénh ung thu phoi té bao khong nhé. Triét tiy 1a tac dung phu phd bién nhét cia
etoposide. Tac dong ctia chitng giam bach ciu c6 xu huéng trdm trong hon so véi chung
giam tiéu cau.

Teniposide,  4’-demetyl-epipodophyllotoxin 9[4,6-0-(R)-thenyliden-B-D-
glucopyranoside], c6 sin thuong mai & dang dung dich tiém la VUMON® va thudng
duoc biét 1a VM-26. Teniposide dugc chi dinh & dang chét don 1é hoic dang két hop
v0i chat hoa trj lidu khéc trong diéu trj cia bénh bach ciu clp tinh & tré em. Triét tiy 1a
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tac dung phu gioi han lidu phé bién nhét ctia teniposide. Teniposide co thé lam giam
bach ciu va giam tiéu cau.

Chét chéng chuyén héa khéi u la chét chong khdi khu déc higu pha tic dong ¢
pha S (téng hop ADN) cua chu trinh té bao béng cach trc ché téng hop ADN hodc bé‘lng
cach e ché tong hop bazo purin hodc pyrimidin va tr d6 han ché tong hop ADN. Két
qua 1a, pha S khong tién hanh dugc va chét té bao sau d6. Vi du vé chét chdng chuyén
hoa chéng khdi u bao gém, nhung khong chi giéi han ¢, fluorouracil, methotrexat,
cytarabin, mecaptopurin, thioguanin, va gemcitabin.

5-fluorouracil, 5-flo-2,4- (1H,3H) pyrimidindion, co san thuong mai la
fluorouracil. Dung 5-fluorouracil dan t6i tre ché tong hop thymidylat va ciing duoc két
hop vao ca ARN va ADN. Két qué théng thudng 1a chét t€ bao. 5-fluorouracil dugc chi
dinh & dang chit don 1é hodc dang két hop v6i chat héa tri liéu khac trong diéu tri
carxinom v, rudt Kkét, truc trang, da day va myén tuy. Triét tiy va viém niém mac mi€éng
1 tac dung phu gi61 han lidu ciia 5-fluorouracil. Céc chit twong tu floropyrimidin khac
bao gdm 5-flo deoxyuridin (floxuridine) va 5-florodeoxyuridin monophosphat.

Cytarabine, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinon, ¢o san
thwong mai as CYTOSAR-U® va thudng duge biét la Ara-C. Tin rang cytarabine c6
tinh ddc hiéu pha té bao bang cach trc ché viéc kéo dai chudi ADN bang cach két hop
tAn clng cytarabin vao chudi ADN dang phat trién. Cytarabine duoc chi dinh ¢ dang
chét don 1¢ hodc dang két hop véi chat héa tri liéu khac trong diéu tri bénh bach cau cap
tinh. Cac chét twong tu xytidin khéac bao gbm S-azaxytidin va 2°,2’-diflodeoxyxytidin
(gemcitabine). Cytarabine gdy gidm bach ciu, chiing giam tiéu cau, va viém niém mac
miéng.

Mercaptopurin, 1,7-dihydro-6H-purin-6-thion monohydrat, c6 san thuong mai &
dang purinTHOL®. Mercaptopurin c6 tinh dac hiéu pha té bao & pha S bang cach e
ché tong hop ADN theo co ché khong dic hiéu. Mercaptopurin dugc chi dinh ¢ dang
chét don 1¢ hodic dang két hop v6i chat héa tri liéu khac trong diéu trj bénh bach cau cp
tinh. Triét tiy va viém niém mac da day rudt duoc xem la tic dung phu cua

mercaptopurin ¢ lidu cao. Chat tuong tur mercaptopurin hiru ich 1a azathioprine.
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Thioguanine, 2-amino-1,7-dihydro-6H-purin-6-thion, c6 san thuong mai la
TABLOID®. Thioguanine c6 tinh dac hiéu pha té bao & pha S bang cach trc ché tong
hop ADN theo co ché khéong dic hiéu. Thioguanine dugc chi dinh ¢ dang chat don 1é
hodc dang két hop véi chit hoa tri liéu khac trong diéu tri bénh bach cau cép tinh. Triét
tiy, gdm giam bach cdu, chitng giam tiéu cau, va bénh thiéu mau, 1 tac dung phu giéi
han liéu phd bién nhat khi ding thioguanine. Tuy nhién, tic dung phu ¢ duong da day
rudt xuat hién va c6 thé gidi han lidu. Cac chat twong tu purin khac bao gOm pentostatin,
erythrohydroxynonyladenin, fludarabin phosphat, va cladribin.

Gemcitabine, 2’-deoxy-2’, 2’-difloroxytidin monohydroclorua (chat dong phan
B), c6 san thuong mai 1a GEMZAR®. Gemcitabine c6 tinh déc hi€u pha té bao ¢ pha S
va bang cach phong bé su tién trién té bao thong qua ranh giéi G1/S. Gemcitabine dugc
chi dinh dang két hop véi cisplatin trong diéu tri bénh ung thur phoi té bao khong nho
tai chd va don 1¢ trong diu trj bénh ung thu tuyén tuy tién trién tai chd. Triét tily, gom
giam bach cdu, ching giam tiéu cAu, va bénh thiéu mau, 13 tic dung phu gidi han lidu
phé bién nhét khi dung gemcitabine.

Methotrexat, axit N-[4[[(2,4-diamino-6-pteridinyl) — metyl]metylamino]
benzoyl]-L-glutamic, c6 sin thuong mai ¢ dang methotrexat natri. Methotrexat c6 tinh
dic hiéu pha té bao & pha S bing cach trc ché tong hop ADN, stra chita va/hodc sao
chép thong qua urc ché axit dyhydrofolic reductaza ma can dé tong hop purin nucleotit
va thymidylat. Methotrexat dugc chi dinh & dang chit don 1 hodc dang két hop véi chat
héa tri liéu khéc trong diéu tri bénh ung thu nguyén bao nudi, bénh bach cau mang nio,
u lympho khong Hodgkin, va carxinom v, déu, co, budng trimg va bang quang. Triét
tuy (giam bach cu, chung giam tiéu cau, va bénh thiéu mau) va viém niém mac miéng
la tac dung phu dugc du tinh khi dung methotrexat.

Camptothecin, gdm, camptothecin va cac dan xuit camptothecin 1a c6 sdn hodc
duoc phat trién & dang chat tic ché topoisomeraza I. Tin rang hoat tinh giy ddc cta
camptothecin co6 lién quan dén hoat tinh trc ché topoisomeraza I ctia né. Vi du vé cac

camptothecin bao gom, nhung khong chi gi6i han ¢ irinotecan, topotecan, va cac dang
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quang hoc khac nhau cia 7-(4-metylpiperazino-metylen)-10,1 1-etylendioxy-20-
camptothecin dugc mo ta dudi day.

Irinotecan HCI, (4S)-4,11-dietyl-4-hydroxy-9-[(4-piperidinopiperidino)
carbonyloxy]-1H-pyrano[3°,4",6,7]indolizino[ 1,2-b]quinolin-3,14(4H, 12H)-dion
hydroclorua, c6 sin thuong mai & dang dung dich tiém CAMPTOSAR®.

Irinotecan 13 dan xut clia camptothecin ma gan két, cung véi chét chuyén héa
hoat tinh ciia n6 SN-38, voi phirc hop topoisomeraza I — ADN. Tin rang hoat tinh giy
doc té bao xuit hién 13 két qua cua sy pha v& sgi kép khong sira chita dugc cua
topoisomeraza I : ADN : irintecan hodc phirc chit bac bén SN-38 voi cac enzym sao
chép. Irinotecan dugc chi dinh for diéu tri bénh ung thu rudt két hodc truc trang di can.
Céc tac dung phu gidi han lidu ciia irinotecan HCI 13 triét tiiy, gdm gidm bach cdu trung
tinh, va tac dung trén GI, gdm ching tiéu chay.

Topotecan  HCl,  (S)-10-[(dimetylamino)metyl]-4-etyl-4,9-dihydroxy-1H-
pyrano[3°,4°,6,7]indolizino[1,2-b]quinolin-3,14-(4H,1 2H)-dion monohydroclorua, co
sin thuong mai ¢ dang dung dich tiém HYCAMTIN®. Topotecan la dan xuat cla
camptothecin gan két voi phiic hop topoisomeraza I — ADN va gin can su nbi lai ctia
cic manh v soi don giy ra boi topoisomeraza I trong dap ing cang x03n cua phan tir
ADN. Topotecan duge chi dinh dé diéu tri bude hai ciia carxinom budng trimg di can
va bénh ung thu phoi té bao nho. Tac dung phu gi6i han lidu cta topotecan HCI 12 triét
tiy, chi yéu la gidm bach cau trung tinh.

Hormon va chit tuwong tu hormon la cac hop chét hiru ich dé diéu tri bénh ung
thu trong d6 co mbi quan hé giira hormon va su phat trién va/hodc khong c6 sy phat
trién ctia bénh ung thu. Vi du vé hormon va chét twong tu hormon hiru ich trong bénh
ung thu diéu trj bao gbém, nhung khong chi giéi han 6, adrenocorticosteroid nhu
prednison va prednisolon la hiru ich trong diéu tri u lympho 4c tinh va bénh bach cau
cép tinh O tré em; aminoglutethimit va cac chét &rc ché aromataza khac nhu anastrozol,
letrazol, vorazol, va exemestan hiru ich trong diéu tri ung thu biéu m6 vo thugng thin
va carxinom vu phu thudc hormon chira thu thé estrogen; progestrin nhu megestrol

axetat hiru ich trong diéu tri bénh ung thu vl phy thudc hormon va bénh ung thu ndi
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mac tu cung; estrogen, androgen, va chit khang androgen nhu flutamit, nilutamit,
bicalutamit, xyproteron axetat va So-reductaza nhu finasteride va dutasteride, hiru ich
trong diéu tri bénh ung thu tuyén tién liét va u xo tuyén tién liét; chét khang estrogen
nhu tamoxifen, toremifene, raloxifene, droloxifene, iodoxyfene, cling nhu chit diéu
bién thu thé estrogen chon loc (SERMS) nhu cac chét duge mo ta trong cac Patent My
s 5,681,835, 5,877,219, va 6,207,716, hiru ich trong diéu tri carxinom vi phu thudc
hormon va céc bénh ung thu d& mac khic; va hormon giai phong gonadotropin (GnRH)
va cac chét trong tu cia chiing kich thich su giai phong hormon leutin héa (LH) va/hodc
hormon kich thich nang (FSH) dé diéu tri bénh ung thu tuyén tién liét, chzﬁng han, chét
chi van LHRH va chét d6i van nhu goserelin axetat va luprolide.

Chét trc ché con dudng din truyén tin hiéu 14 cac cht chét e ché, ma phong bé
hoic trc ché quy trinh héa hoc dan t6i sy thay d6i ndi bao. Nhu dugce st dung ¢ day, su
thay déi nay 14 tang sinh hodc biét hoa t& bao. Chat tic ché dan truyén tin hiéu hiru ich
theo sang ché bao gbm chét irc ché thu thé tyrosin kinaza, khong phai thu thé tyrosin
kinaza, cht phong bé mién SH2/SH3, serin/threonin kinaza, phosphotidylinositol-3
kinaza, chit dan truyén myo-inositol, va chat sinh ung thu Ras.

Mot vai protein tyrosin kinaza x{ic tac qua trinh phosphoryl hoa cac gbc tyrosyl
ddc hiéu ¢ cac protein lién quan dén qua trinh diéu hoa sy phat trién té bao. Cac protein
tyrosin kinaza nhu vy c6 thé duoc phan loai theo cach rong la thu thé hodc khong phai
thy thé kinaza. Thy thé tyrosin kinaza 1a cac protein xuyén mang c6 mién gin két phdi
tir ngoai bao, mién xuyén mang, va mién tyrosin kinaza. Thu thé tyrosin kinaza lién
quan dén qué trinh didu hoa sy phét trién t& bao va thudng duge goi la thu thé yéu t6
phat trién. Su hoat héa khong thich hop hoac khéng kiém soat nhiéu kinaza trong s6 cic
kinaza nay, tirc la hoat tinh thy thé ctia yéu té phat trién kinaza bét thudng, vi du bang
cach biéu hién qua mirc hodc dot bién, da chi ra rang ching lam phat trién té bao khong
kiém soat. Do do, hoat tinh bat thudng cua céac kinaza nhu vay dugc lién quan dén su
phat trién mo 4c tinh. Cudi cung, chét trc ché cac kinaza nhu vay c6 thé dua ra phuong
phap diéu tri bénh ung thu. Thu thé cua yéu t phat trién bao gbm, vi du, thy thé cua

yéu td phat trién biéu bi (epidermal growth factor receptor - EGFr), thu thé cua yéu t6
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phat trién c6 ngudn gdc tiu cau (platelet derived growth factor receptor - PDGFr),
erbB2, erbB4, thu thé cua yéu t6 phat trién ndi mach (vascular endothelial growth factor
receptor - VEGFr), tyrosin kinaza c6 cac mién twong ddng cua yéu td phat trién biéu bi
va twong tu globulin mién dich (TIE-2), thu thé cua yéu tb phat trién insulin —I (insulin
growth factor —I - IGFI), yéu t§ kich thich khuén lac dai thuc bao (cfms), BTK, ckit,
cmet, thu thé cua yéu té phat trién nguyén bao soi (fibroblast growth factor - FGF), cac
thu thé Trk (TrkA, TrkB, va TrkC), thyu thé ephrin (eph) , va tién gen sinh ung thu RET.
Mot vai chét trc ché thu thé phat trién trong diéu kién phat trién va bao gébm chét dbi
vén phéi tir, khang thé, chat trc ché tyrosin kinaza va oligonucleotit d6i nghia. Thy thé
yéu to phat trién va cac chirc nang trc ché thy thé phat trién duoc mo ta, chang han,
trong Kath, John C., Exp. Opin. Ther. Patents (2000) 10(6):803-81 8; Shawver etal DDT
Vol 2, No. 2 February 1997; va Lofts, F. J. et al, “Growth factor receptors as targets”,
New Molecular Targets for Cancer Chemotherapy, ed. Workman, Paul and Kerr, David,
CRC press 1994, London.

Theo cach thich hop, dugc chét theo sang ché duoc sir dung 1am dang két hop
véi chat trc ché VEGEFR, theo cach thich hop 1a  5-[[4-[(2,3-dimetyl-2H-indazol-6-
yl)metylamino]-2-pyrimidinylJamino]-2-metylbenzensulfonamit, hoac mubi  duoc
dung, theo céach thich hop la mudi monohydroclorua cta chiing, ma dugc boc 16 va dugc
bao ho trong don quéc té sé PCT/US01/49367, c6 ngay ndp don quéc € 1a 19 thang 12
nim 2001, sé Cong bd don québc té s6 W002/059110 va ngay cong bd qudc té 13 1 thang
8 nam 2002, toan b ndi dung cia chung duoc két hop vao day bing cach vién dan, va
la hop chit cua Vi du 69. 5-[[4-[(2,3-dimetyl-2H-indazol-6-yl)metylamino]-2-
pyrimidinyl]amino]-2-metylbenzensulfonamit c6 thé dwoc diéu ché nhu duoc mo ta
trong don qudc té s6 PCT/US01/49367.

Theo cach thich hop, 5-[[4-[(2,3-dimetyl-2H-indazol-6-yl)metylamino]-2-
pyrimidinyl]amino]-2-metylbenzensulfonamit & dang mudi monohydroclorua. Dang
mudi nay c6 thé duoc diéu ché boi ngudi c6 hiéu biét trung binh tir phan mo ta trong

don quéc t& s6 PCT/US01/49367, c6 ngay ndp don qudc t€ 1a 19 thang 12 ndm 2001.
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5-[[4-[(2,3-dimetyl-2H-indazol-6-yl)metylamino]-2-pyrimidinyl]Jamino]-2-
metylbenzensulfonamit dugc ban thwong mai ¢ dang mubi monohydroclorua va duogc
biét dén tén thong thuong 1a pazopanib va tén thuong mai la Votrient®.

Pazopanib dugc ngu y trong diéu tri bénh ung thu va bénh mat/hinh thanh mach.
Theo cach thich hop, sang ché dé cap dén viéc diéu tri bénh ung thu va bénh méat/hinh
thanh mach, theo céach thich hop la thoéi bién diém vang lién quan dén tudi tac, ma
phuong phap nay bao gdm budc dung hop chat c6 Cong thuc (I) riéng 1é hodc dang két
hop véi pazopanib.

Céc tyrosin kinaza, khong phai la cac thu thé kinaza yéu to phat trién duoc goi
la tyrosin kinaza khong phai thu thé. Tyrosin kinaza khong phai thu thé dé dung theo
sang ché, 14 cac dich hodc dich tiém ning ciia cac thudc chdng ung thu, bao gbm cSre,
Lck, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase - kinaza bam dinh ti€u cu),
tyrosin kinaza Bruton, va Ber-Abl. Cac kinaza khong phai thu thé nhu vay va cac chat
trc ché chic nang tyrosin kinaza khong phai thu thé dugc mé ta trong Sinh, S. va Corey,
S.J., (1999) Journal of Hematotherapy va Stem Cell Research 8 (5): 465 — 80; va Bolen,
J.B., Brugge, J.S., (1997) Annual review of Immunology. 15: 371-404.

Chét phong bé mién SH2/SH3 14 cc chét lam dit doan kha nang gén két mién
SH2 hodc SH3 & nhiéu enzym hoic céc protein tuong thich gbm, tiéu don vi -K p85,
kinaza ho Src, phan t twong thich (She, Crk, Nck, Grb2) va Ras-GAP. Cac mién
SH2/SH3 la cac dich ddi voi thude chdng ung thu duge thao luén trong Smithgall, T.E.
(1995), Journal of Pharmacological and Toxicological Methods. 34 (3) 125-32.

Chét trc ché Serin/Threonin kinaza gém céc chét phong bé cac dot MAP kinaza
bao gém cac chat phong bé Raf kinaza (rafk), Mitogen hodc kinaza dugc diéu hoa ngoai
bao (Mitogen or Extracellular Regulated Kinase - MEK), va kinaza dugc diéu hoa ngoai
bao (Extracellular Regulated Kinase - ERK); va cac chét phong bé thudc thanh vién cua
ho protein kinaza C gbm cac chét phong bé PKC (alpha, beta, gamma, epsilon, mu,
lambda, iota, zeta). Ho IkB kinaza (IKKa, IKKb), kinaza ho PKB, thanh vién cua ho akt
kinaza, cac kinaza cua thu th& PDK1 va TGF beta. Cac Serin/Threonin kinaza va chat

{rc ché cua chiung dugc mé ta trong Yamamoto, T., Taya, S., Kaibuchi, K., (1999),
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Journal of BioChemistry. 126 (5) 799-803; Brodt, P, Samani, A., and Navab, R. (2000),
Biochemical Pharmacology, 60. 1101-1107; Massague, J., Weis-Garcia, F. (1996)
Cancer Surveys. 27:41-64; Philip, P.A., and Harris, A.L. (1995), Cancer Treatment and
Research. 78: 3-27, Lackey, K. et al Bioorganic va Medicinal Chemistry Letters, (10),
2000, 223-226; Patent My s6 6,268,391; Pearce, L.R et al. Nature Reviews Molecular
Cell Biology (2010) 11, 9-22. And Martinez-lacaci, L., et al, Int. J. Cancer (2000),
88(1), 44-52.

Theo cach thich hop, dugc chét theo sang ché dugce sir dung & dang két hop voi
chit tc ché MEK. Theo cach thich hgp, N-{3-[3-xyclopropyl-5-(2-flo-4-iodo-
phenylamino)-6,8-dimety1—2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin—
1-yl]phenyl}axetamit, hodc mudi duoc dung hoic solvate, theo cach thich hop dimetyl
sulfoxit solvat ctia ching, ma dugc bdc 16 va duoc bao ho trong don quéc té s6
PCT/JP2005/011082, c6 ngay ndp don qudc té 12 ngay 10 thang 6 nam 2005; s6 cong
bb quéc t& WO 2005/121142 va ngiy cong bd qudc té 1a December 22, 2005, toan bd
nodi dung ctia chung duoc két hop vao day bang cach vién din. N-{3-[3-xyclopropyl-
5-(2-flo-4-iodo-phenylamino)-6,8-dimetyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-
pyrido[4,3-d]pyrimidin-1-yl]phenyl}axetamit, c6 thé dugc diéu ché nhu duge mé ta
trong Cong bd don sang ché My s6US 2006/0014768, duoc cong bd ngay 19 thang 1
nim 2006, toan b ndi dung cia chung dugc két hop vao day bang cach vién dan.

Theo cach thich hop, dugc chét theo sang ché dugc sir dung & dang két hop véi
chat ¢ ché B-Raf. Theo cach thich hgp, N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-
dimetyletyl)-1,3-thiazol-4-yl]-2-flophenyl} -2,6-difluorobenzensulfonamit, hodc mudi
duoc dung cta ching, ma dugc boc 16 va duoc bao ho, trong don quéc té sb
PCT/US2009/042682, c6 ngay ndp don qudc té 1a May 4, 2009, toan b ndi dung cua
chung duoc két hop vao day bang cach vién dan. N-{3-[5-(2-Amino-4-pyrimidinyl)-2-
(1,1-dimetyletyl)-1,3-thiazol-4-yl]-2-flophenyl}-2,6-diflobenzenulfonamit c6 thé duoc
diéu ché nhu duoc mé ta trong don qudc té s6 PCT/US2009/042682.
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Theo cach thich hgp, duoc chét theo séng ché duoc sir dung dang Kkét hop véi
chit Akt. Theo cach thich hop, N-{(1S)-2-amino-1-[(3,4-diflophenyl)metyl]etyl}-5-
clo-4-(4-clo-1-metyl-1H-pyrazol-5-yl)-2-furancarboxamit hodc mubi duge dung cua
chiing, ma dugc boc 16 va dugc bao ho trong don quéc té s6 PCT/US2008/053269, c6
ngay ndp don qudc té 1a 7 thang 2 nam 2008; s6 cong bd qubc t& WO 2008/098104 va
ngay cong b6 quéc té 1a 14 thang 8 nam 2008, toan bd ndi dung ciia chiing dugc két hop
vao day bang cach vién dan. N-{(1S)-2-amino-1-[(3,4-diflophenyl)metyl]etyl }-5-clo-4-
(4-clo-1-metyl-1H-pyrazol-5-yl)-2-furancarboxamit 12 hop chit cia Vi du 224 va c6 thé
duoc diéu ché nhu duge mo ta trong don qudc té s6 PCT/US2008/053269.

Theo cach thich hop, dugce chét theo sang ché dugc st dung & dang két hop voi
chét trc ché Akt. Theo céach thich hgp, N-{(1S)-2-amino-1-[(3-flophenyl)metyl]etyl}-5-
clo-4-(4-clo-1-metyl-1H-pyrazol-5-yl)-2-thiophencarboxamit hoac mudi duge dung
ctia ching, ma dugc bdc 16 va dugce bao ho trong don qubc té s6 PCT/US2008/053269,
¢6 ngay nop don qudc té 1a 7 thang 2 nam 2008; s& cong bd qubc t& WO 2008/098104
va ngay cong bb qudc té 13 14 thang 8 nam 2008, toan bd ndi dung clia ching dugc két
hgp vao day bang cach vién dan. N-{(1S)-2-amino-1-[(3-flophenyl)metyl]etyl}-5-clo-
4-(4-clo-1-metyl-1H-pyrazol-5-yl)-2-thiophencarboxamit 1a hop chét cta Vi du 96 va
¢6 thé duoc didu ché nhu dugc mb ta trong don qubc té s6 PCT/US2008/053269. Theo
cach thich hop, N-{(1S5)-2-amino-1-[(3-flophenyl)metyl]etyl}-5-clo-4-(4-clo-1-metyl-
1 H-pyrazol-5-yl)-2-thiophencarboxamit 1a & dang mudi hydroclorua. Dang mudi c6 thé
duoc didu ché boi ngudi c6 hiéu biét trung binh tir phin mo ta trong don qubc té s6
PCT/US2010/022323, c¢6 ngay ndp don qudc té 1a 28 thang 1 nam 2010.

Chét tc ché cua cac thanh vién ho phosphotidylinositol-3 kinaza gdm cac chit
phong bé cua PI3-kinaza, ATM, DNA-PK, va Ku ciing ¢6 thé 1 hitu ich theo sang ché.
Céc kinaza nhu vy dugc thao luan trong Abraham, R.T. (1996), Current Opinion in
Immunology. 8 (3) 412-8; Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-
3308; Jackson, S.P. (1997), International Journal of BioChemistry and Cell Biology. 29
(7):935-8; va Zhong, H. et al, Cancer res, (2000) 60(6), 1541-1545.
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Sang ché ciing quan tim dén chét rc ché din truyén Myo-inositol nhur cac chat phong
bé phospholipaza C va chit twong tu Myoinositol. Cac chit irc ché dan truyén nhu vay
dugc mo ta trong Powis, G., va Kozikowski A., (1994) New Molecular Targets for
Cancer Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994, London.

Cac nhom chét rc ché con duong dan truyén tin hiéu khac 1 chat tic ché ctia gen
sinh ung thu Ras. Céc chét e ché nhu viy bao gom chit trc ché farnesyltransferaza,
geranyl-geranyl transferaza, va CAAX proteaza cling nhu oligonucleotit d6i nghia,
ribozym va liéu phép tri liéu mién dich. Cac chét trc ché nhu vay duogc biét 1a phong bé
qua trinh hoat héa ras trong cac té bao chura thé dot bién kiéu hoang ras, tir do tdc dong
nhu cac chit chdng tang sinh. Ras oncogene inhibition is discussed in Scharovsky, O.G.,
Rozados, V.R., Gervasoni, S.I. Matar, P. (2000), Journal of Biomedical Science. 7(4)
292-8; Ashby, M.N. (1998), Current Opinion in Lipidology. 9 (2) 99 — 102; and
BioChim. Biophys. Acta., 19899, 1423(3):19-30).

Nhu duge mé ta & trén, khang thé dbi khang véi phoi tir thu thé kinaza ciing ¢6
thé dong vai tro nhu chét e ché truyén tin hiéu. Nhom chit @rc ché con dudng din
truyén tin hiéu nay bao gdm viéc sir dung khang thé duoc lam gidng nhu ctia ngudi véi
mién gin két phdi tir ngoai bao cua thu thé tyrosin kinaza. Vi duy, khang thé dic hiéu
Imclone C225 EGFR (xem Green, M.C. et al, Monoclonal Antibody Therapy for Solid
Tumors, Cancer Treat. Rev., (2000), 26(4), 269-286); khang thé Herceptin ® erbB2
(xem Tyrosine Kinase Signalling in Breast cancer:erbB Family Receptor Tyrosine
Kniases, Breast cancer Res., 2000, 2(3), 176-183); va khang thé dic hiéu 2CB VEGFR2
(Brekken, R.A. et al, Selective Inhibition of VEGFR2 Activity by a monoclonal Anti-
VEGEF antibody blocks tumor growth in mice, Cancer Res. (2000) 60, 5117-5124).

Chét rc ché hinh thanh mach kinaza khéng phai thu thé ciing ¢6 thé 1a hiru ich
theo sang ché. Chat trc ché sy hinh thanh mach lién quan dén VEGFR va TIE2 duoc
thdo luan & trén lién quan dén chét tc ché truyén tin hiéu (ca hai thu thé 13 cac thu thé
tyrosin kinaza). Nhin chung, sy hinh thanh mach c6 lién quan dén su din truyén
erbB2/EGFR do chat trc ché erbB2 va EGFR dugc chi ra 1a tre ché sy hinh thinh mach,
chu yéu 1a biéu hién VEGF. Do @6, chat irc ché tyrosin kinaza khong phai thu thé c6 thé
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duoc sir dung dang két hop véi1 hop chét theo sang ché. Vi du, khang thé khang VEGF,
khong nhén dién VEGFR (tyrosin kinaza cua thu thé), nhung gén két véi phéi tir; chét
{rc ché phan tir nhd cla integrin (alphay betas) ma s& trc ché hinh thanh mach; endostatin
va angiostatin (non-RTK) cling co thé duoc ching minh 13 hiru ich & dang két hop véi
hop chét theo sang ché. (xem Bruns CJ et al (2000), bénh ung thu Res., 60: 2926-2935;
Schreiber AB, Winkler ME, and Derynck R. (1986), Science, 232: 1250-1253; Yen L
et al. (2000), Oncogene 19: 3460-3469).

Cac chét st dung trong phéac do diéu tri mién dich ciing c6 thé 13 hitu ich & dang
két hop v6i hop chat c6 Céong thirc (I). C6 nhidu chién luge vé mién dich dé tao ra dap
rng mién dich. Céc chién luoc nay thuong trong linh vuc chung ngira khéi u. Hiéu qua
ctia cac phuong phap tiép cin mién dich c6 thé dugc ting cudng manh mé thong qua
viéc tc ché két hop cac con duong truyén tin hiéu str dung chét e ché phan tir nho.
Théo ludn vé phuong phép vé vacxin mién dich/khéi u chéng lai erbB2/EGFR dugc tim
thiy trong Reilly RT et al. (2000) Cancer Res. 60: 3569-3576; and Chen Y, Hu D, Eling
DJ, Robbins J, va Kipps TJ. (1998) Cancer Res. 58: 1965-1971.

Céc chat st dung trong phac do thuc day su chét theo chwong trinh (vi du,
oligonucleotit d6i nghia bel-2) cling c6 thé duoc str dung & dang két hop theo séang ché.
Céc thanh vién cia ho Bel-2 gdm cac protein phong bé su chét theo chuong trinh. Do
d6, su didu hoa nguoc clia bel-2 ¢6 lién quan dén tinh khang héa chat. Cac nghién ciru
da chi ra ring yéu t6 phat trién biéu bi (EGF) kich thich cac thanh vién khang su chét
theo chuong trinh ciia ho bel-2 (tire 13, mel-1). Do do, cac chién lwge duoc thiét ké dé
didu hoa xu6i su biéu hién cua bel-2 trong cac khéi u da chimg minh duge loi ich trén
14m sang va hién & céac thir nghiém pha II/III, tirc la oligonucleotit d6i nghia G3139 bel-
2 clia Genta. Cac chién luoc thuc diy su chét theo té bao nay sir dung chién lugc
oligonucleotit d6i nghia ddi véi bel-2 duoge thao luan trong nudce JS et al. (2000) J. Clin.

Oncol. 18: 1812-1823; and Kitada S et al. (1994), Antisense Res. Dev. 4: 71-79.

Chat rc ché dan truyén tin hiéu chu trinh t€ bao rc ché cac phan tir lién quan dén

su kiém soat chu trinh té bao. Ho protein kinaza dugc goi 1a kinaza phu thugc cyclin
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(cyclin dependent kinase - CDK) va tuong tac ctia chiing vdi ho protein dugc goi la
cyclin kiém soét su tién trién théng qua chu trinh té bao c6 nhan chuén. Qua trinh hoat
hoéa va bét hoat hoa phéi tri clia cac phitc hgp cyclin/CDK khac nhau la can thiét d6i
v6i su tién trién binh thuong théng qua chu trinh té bao. Mot vai chat trc ché su dan
truyén tin hiéu chu trinh té bao 1a trong diéu kién phat trién. Chang han, vi du vé kinaza
phu thuc vong, gdm CDK2, CDK4, va CDKG6 va chét {ic ché ddi voi chiing duge md
ta trong, chéng han, Rosania et al, Exp. Opin. Ther. Patents (2000) 10(2):215-230. Hon
nita, p21 WAF1/CIP1 dugc mo ta la chit rc ché tiém nang va pho bién ciia kinaza phy
thudc cyclin (Cdk) (Ball et al., Progress in Cell Cycle Res., 3: 125 (1997)). Hop chét
da biét 1a cam Ung sy biéu hién ctia p21 WAF1/CIP1 dugc ngu y trong viéc kim ham
qua trinh tdng sinh té bao va vi cé hoat tinh kim ham khdi u (Richon et al., Proc. Nat
Acad. Sci. U.S.A. 97(18): 10014-10019 (2000)), va bao gdm chét irc ché din truyén chu
trinh té bao. Chét tc ché histon deaxetylaza (HDAC) duoc ngu y trong viéc hoat hoa
phién mi cua p21WAF1/CIP1 (Vigushin et al., Anficancer Drugs, 13(1): 1-13 (Jan
2002)), va la chat e ché din truyén chu trinh té bao thich hop d sir dung & dang két
hop ¢ day.

Vi du vé chét trc ché HDAC nhu vay bao gom:

1. Vorinostat, gém cac mudi duoc dung cua chiung. Marks et al., Nature
Biotechnology 25, 84 to 90 (2007); Stenger, Community Oncology 4, 384-386 (2007).

Vorinostat c6 cong thitc hoa hoc va tén goi sau:

N-hydroxy-N'-phenyl-octanediamit

2. Romidepsin, gom cac mudi duge dung cua ching.
Vinodhkumar et al., Biomedicine & Pharmacotherapy 62 (2008) 85-93.

Romidepsin, cé cau triac hoa hoc va tén goi sau:
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(18,4S,7Z,10S,16E,21R)-7-etyliden-4,21-di(propan-2-yl)-2-oxa-12,13-dithia-
5.8,20,23-tetrazabixyclo[8.7.6]tricos-16-en-3,6,9,19,22-penton

3. Panobinostat, gdm cac mudi duge dung ctia chting. Drugs of the Future 32(4):
315-322 (2007).
Panobinostat, c6 cau triic héa hoc va tén goi sau:

0
1 oH
AN

(2E)-N-hydroxy-3-[4-({[2-(2-metyl-1 H-indol-3-yl)etyl]amino } metyl)phenylJacrylamit

4. Axit valproic, g@)m cac mudi duge dung cua ching. Gottlicher, et al., EMBO J.
20(24): 6969-6978 (2001).

Axit valproic, cé cau truc héa hoc va tén goi sau:

CHz — CHz — CHg

CH— c”
CH3 — CHy — CHy' OH

O

axit 2-propylpentanoic

5. Mocetinostat (MGCD0103), g6m cac mudi duoc dung cua chung.
Balasubramanian et al., Cancer Letters 280: 211-221 (2009).

Mocetinostat, c6 cau truc hoéa hoc va tén goi sau:
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N-(2-Aminophenyl)-4-[[(4-pyridin-3-ylpyrimidin-2-yl)amino]metyl] benzamit

Vi du khac vé chét e ché HDAC nhu vay dugc bao g6n1 trong Bertrand
European Journal of Medicinal Chemistry 45, (2010) 2095-2116, cu thé 1a hop chét cta
bang 3 nhu duoc chi ra duoi day.
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Chét tic ché proteasom la cic thubc phong bé tac dung ctia proteasom, phirc hop
té bao pha v protein, nhu protein p53. Mot vai chét {rc ché proteasom dugc ban trén
thi truong hodc dugc nghién clru trong diéu tri bénh ung thu. Chat G ché proteasom

thich hop dé dung dang két hop o day bao gom:

1. Bortezomib (Velcade®), g6m cic mudi duoc dung ctia chiing. Adams J,
Kauffman M (2004), Cancer Invest 22 (2): 304-11.

Bortezomib c¢6 cau tric héa hoc va tén goi sau.

H
|\ ” 7 TOH
e 0} :
N \(

Axit [(1R)-3-metyl-1-({(2S)-3-phenyl-2-pyrazin-2-

ylcarbonyl)amino]propanoyl}amino)butyl]boronic

2. Disulfiram, gdm cac mudi dugc dung cua ching.
Bouma et al. (1998). J. Antimicrob. Chemother. 42 (6): 817-20.

Disulfiram cé ciu tric hoa hoc va tén goi sau.

1,1',1",1"-[disulfanediylbis(carbonothioylnitrilo)]tetractan

3. Epigallocatechin galat (EGCG), gdm cac mudi dugc dung cta chung.
Williamson et al., (December 2006), The Journal of Allergy va Clinical Immunology
118 (6): 1369-74.

Epigallocatechin galat c6 cAu trac hoa hoc va tén goi sau.
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[(2R,3R)-5,7-dihydroxy-2-(3,4,5-trihydroxyphenyl)chroman-3-yl]3,4,5—
trihydroxybenzoat

4. Salinosporamit A, gdm cic mudi dugc dung cuia chiing. Feling et at.,
(2003), Angew. Chem. Int. Ed. Engl. 42 (3): 355-7.

Salinosporamit A ¢6 cau triic hoa hoc va tén goi sau.

(4R,58)-4-(2-cloetyl)-1-((1S)-xyclohex-2-enyl(hydroxy)metyl)-5-metyl-6-oxa-2-
azabixyclo3.2.0heptane-3,7-dion

5. Carfilzomib, gém cac mudi duge dung cua ching. Kuhn DJ, et al, Blood, 2007,

110:3281-3290.

Carfilzomib cé cau truc hoa hoc va tén goi sau.
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(S)-4-metyl-N-((S)-1-(((S)-4-metyl-1-((R)-2-metyloxiran-2-yl)-1-oxopentan-2-
yl)amino)-1-oxo-3-phenylpropan-2-yl)-2-((S)-2-(2-morpholinoaxetamido)-4-
phenylbutanamido)pentanamit

Protein sdc nhiét 70 kilodalton (Hsp70s) va protein s6c nhiét 90 kilodalton
(Hsp90s) 1a ho cac protein séc nhiét duge biéu hién khip noi. Hsp70s va Hsp90s dugc
biéu hién qua muc mot s6 bénh ung thu nhit dinh. Mot vai chét tc ché Hsp70s va
Hsp90s dugc nghién clru trong diéu tri bénh ung thu. Chét wc ché Hsp70s va Hsp90s
thich hop dé ding ¢ dang két hop ¢ day bao gom:

1. 17-AAG(Geldanamycin), gom céc mudi duoc dung ciia ching. Jia W et
al. Blood.2003 Sep 1;102(5):1824-32).

17-AAG(Geldanamycin) c¢6 ciu tric hoa hoc va tén goi sau.

17-(Alylamino)-17-demetoxygeldanamyxin

2. Radicicol, gébm cac mudi duoc dung cua ching. Lee et al. Mol Cell
Endocrinol. 2002, 188,47-54.

Radicicol ¢6 cau triic hda hoc va tén goi sau.

137



47983 138/335

(1aR,2Z,4E,14R,15aR)-8-clo-9,11-dihydroxy-14-metyl-15,15a-dihydro-1aH-
benzo[c]oxireno[2,3-k][ 1Joxaxyclotetradexin-6,12(7H,14H)-dion

Chét tic ché chuyén héa bénh ung thu - nhiéu t& bao khéi u c6 su chuyén hoa
khac nhau dang ké so véi clia cac md thong thuong. Vi du, tdc do thiy phan glycoza,
quy trinh chuyén hoa chuyén héa glucoza thanh pyruvat, dugc tang 1én, va pyruvat tao
ra dugc khur thanh lactat, ding hon la dugc oxy héa tiép trong ty thé théng qua chu trinh
axit tricacboxylic (TCA). Tac dung nay thuong duoc quan sat ngay ca trong diéu kién
wa khi va d3 biét 1a tac dung Warbureg.

Lactat dehydrogenaza A (LDH-A), dang dong phin cua lactat dehydrogenaza
biéu hién & té bao co, dong vai tro then chét trong qua trinh chuyén hoa té bao khéi u
bing cach tién hanh khtr pyruvat thanh lactat, sau do c6 thé duoc xuét ra ngoai té bao.
Enzym da biét 1a duoc diéu hoa ngugc trong nhidu loai té bao khéi u. Sy thay doi qua
trinh chuyén hoa glucoza dugc md ta trong tic dung Warburg 1a quan trong d6i voi su
phat trién va tang sinh cua cac té bao ung thu va loai bo LDH-A str dung ARN-1 dugc
chi ra 13 din i su khir trong qua trinh ting sinh té bao va phat trién khéi u & mé hinh
di ghép. D. A. Tennant et. al., Nature Reviews, 2010, 267. P. Leder, et. al., Cancer Cell,
2006, 9, 425.

Nong d6 cao cuia axit béo synthaza (FAS) da dugc tim thdy & cac ton thuong tién
ung thu. Qua trinh uc ché duoc 1y cua FAS anh hudng dén su biéu hién cua cac gen
sinh ung thu quan trong lién quan dén ca su phat trién 1an duy tri bénh ung thu.

Alli ef al. Oncogene (2005) 24, 39—46. doi:10.1038

Chat rc ché cua viée chuyén héa bénh ung thu, gbm chat tic ché LDH-A va chat
{rc ché sinh tong hop axit béo (hodc chét tic ché FAS), 1a thich hop dé sir dung dang két
hop vo1 hop chit theo sang ché.

Theo mot phuong an, phuong phap diéu tri bénh ung thu theo sang ché bao gom

budc ding ddng thoi hop chit c6 Céng thirc I, Ta, Ib, IT hogc III va/hodc mudi dwgc
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dung cua ching va it nhat mot chit chéng khéi u, nhir mot duge chon tir nhom bao gbm
chat chdng tao vi éng, phirc hop phdi tri platin, chat alkyl hoa, chat khang sinh, chét te
ché topoisomeraza II, chét chéng chuyén hoa, chét {rc ché topoisomeraza I, hormon va
chét tuong tu hormon, chét trc ché con duong dan truyén tin hiéu, chét rc ché tao mach
tyrosin kinaza khong phai thu thé tao mach, chét diéu tri mién dich, chét thic déy sur
chét té bao theo chuong trinh, chit e ché din truyén chu trinh té bao; chét trc ché
proteasom; va chét rc ché chuyén héa ung thu.

Theo mot phuong an, hop chit ¢6 Céng thire I, Ia va Ib duoc st dung lam chat
nhay cam hoa hoc dé tang cuong kha nang tiéu diét té bao khi u.

Theo mdt phuong an, hop chét c6 Céng thire I, Ia, Ib, II hodc III duoc str dung
dang két hop lam chét nhay cam héa hoc dé ting cuong kha ning tiéu diét té bao khoi
u.

Theo mot phuong an, hop chit c6 Céng thirc I, Ia, Ib, I hoac III dugc str dung
dang két hop voi hop chit rc ché hoat tinh cta kinaza protein R (PKR)- twong tu ER
kinaza, PERK (chét trc ché PERK).

Theo cach thich hop, hop chét co Cong thuc I, Ia, Ib, II, III va cac mudi dugc
dung cua chung co thé duoc dung dong thoi voi it nhat mot hoat chét khac da biét 1a
chét e ché PERK kinaza (EIF2K3) dé didu tri hodc lam giam mitc do trim trong cta
bénh thodi hoa thin kinh/tén thuong, nhu bénh Alzheimer, tén thuong tiy séng, chan
thiong so ndo, dot quy do thiéu méau cuc bo, dot quy, bénh dai thao dudng, bénh
Parkinson, bénh Huntington, bén Creutzfeldt-Jakob, va bénh prion lién quan, chung liét
trén nhan tién trién, bénh xo ciimg teo co mdt bén, bénh nhdi mau co tim, bénh tim
mach, chimg viém, chimg xo hoa, bénh gan man tinh va cép tinh, bénh phdi man tinh
va cép tinh, bénh than man tinh va cép tinh, chimg ton thuong ndo man tinh (chronic
traumatic encephalopathy - CTE), ching thoai hoa than kinh, chimg sa sit tri tug, chén
thuwong so ndo, chung suy giam nhén thirc, chimg xo vira dong mach, bénh mat, rdi loan

nhip tim, ¢ cay ghép gan va trong quaé trinh van chuyén co quan dé cay ghép.
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"Hoa tri liéu" hoac "chat hoa tri liéu" dugc st dung theo nghia co ban ban déy
c6 nghia 1a va dé chi ché pham héa hoc hoic hop chit hoa hoc co cac dic tinh chéng
khdi u hodic c6 kha nang trc ché su phat trién hodc ting sinh té bao.

Ngoai ra, hop chat duoc mé ta ¢ day co thé dugc dung dong thoi voi chat diéu
tri min dich thong thudng bao gdm, nhung khéng chi giéi han &, chat kich thich mién
dich (vi du, Bacillus Calmette-Guerin (BCG), levamisole, interleukin-2, alpha-
interferon, v.v.), khang thé don dong (vi du, khang thé don dong khang CD20, khang
HER2, khang CD52, khang HLA-DR, va khang VEGF ), doc t6 mién dich (vi du, thé
tiép hop khang thé don dong khang CD33-calicheamicin, thé tiép hop khang thé don
dong khang CD22-ngoai doc td pseudomonas, v.v.), va liéu phap xa tri mién dich (vi
du, khang thé don dong khang CD20 dugc tiép hop voi 1'In, °Y, hodc P*'T, v.v.).

Theo phuong an khac, hop chat dugc mé ta & day co thé dugc dung dong thoi
v6i chét xa tri liéu thong thudng bao gdm, nhung khong chi gioi han ¢, nuclit phong xa
nhu 47Sc, $C 6°C, Sy, 36Y, ¥7Y, va 212Bi, dugc tiép hop tiy y voi khang thé truc tiép
chéng lai khdng nguyén khéi u.

Vi du khac vé thanh phﬁn hoac cac thanh phén hoat tinh khac (chat chéng khéi
u) dé ding dang két hop hodc ding dong thoi véi hop chit 1a cac chat khang PD-L1.

Khang thé khang PD-L1 va phuong phép tao ra ching la da biét trong linh vuc
ky thuat.

Khang thé nay voi PD-L1 c6 thé 1a khang thé don dong hoac da dong, va/hoac
tai td hop, va/hoic duoc lam giong nhu clia nguoi.

Khang thé PD-L1 lam vi du dugc boc 10 trong: Patent M§ s6 8,217,149;
12/633,339; Patent My sb 8,383,796; 13/091,936; Patent My s6 8,552,154; 13/120,406;
Cong bb don sang ché My s 20110280877; 13/068337; Cong bd don sang ché My s6
20130309250; 13/892671; W02013019906; WO2013079174; bon My s6 13/511,538
(nop ngay 7 thang 8 nam 2012), 1a don vao pha quéc gia MJ ciia don qubc t€ 6
PCT/US10/58007 (ndp nam 2010); va Don My s6 13/478,511 (ndp 23 thang 5 ndm
2012).
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Khéang thé lam vi du khac v6i PD-L1 (ciing dé chi CD274 hodc B7-H1) va
phuong phép dé dung duge boc 16 trong Patent My s6 7,943,743; US20130034559,
WO02014055897, Patent My sb 8,168,179; va Patent My s6 7,595,048. Khang thé PD-
L1 dugc phat trién 12 chit diéu bién mién dich dé diéu tri bénh ung thu.

Theo mot phuong an, khang thé véi PD-L1 1a khang thé duoc boc 16 trong Patent
M3 s 8,217,149. Theo phwong an khac, khing thé khang PD-L1 bao gom CDR ciia
khang thé dugc boc 16 trong Patent M s6 8,217,149.

Theo phuong an khac, khang thé v&i PD-L1 1a khang thé dugc boc 10 trong Pon
My s6 13/511,538. Theo phuong an khac, khang thé khang PD-L1 bao gém CDR cua
khang thé dugc boc 16 trong Don My s 13/511,538.

Theo phuong an khac, khang thé voi PD-L1 12 khang thé dugc bdc 16 trong Pon
s6 13/478,511. Theo phuong 4n khac, khang thé khang PD-L1 bao gdm CDR cua khang
thé dugc bdc 16 trong Pon My s6 13/478,511.

Theo mot phuong an, khang thé khang PD-L1 1d BMS-936559 (MDX-1105).
Theo phuong an khac, khang thé khang PD-L1 1a MPDL3280A (RG7446). Theo
phuong 4n khac, khang thé khang PD-L1 1a MEDI4736.

Vi du b sung vé thanh phan hodc cac thanh phan hoat tinh khac (chét chdng
khéi u) dé dung dang két hop hodc ding ddng thoi voi hop chét tre ché con dudng ATF4
theo sang ché 1a chat dbi van PD-1.

"Chét déi van PD-1" ¢6 nghia la hop chét héa hoc hodc phan tir sinh hoc bét ky
phong bé qué trinh gan két cia PD-L1 dugc biéu hién trén té bao ung thu véi PD-1 d&qc
bidu hién trén t& bao mién dich (t€ bao T, té bao B hodc té bio NKT) va tbt hon la cling
phong bé qua trinh gén két cia PD-L2 dugc biéu hién trén té bao ung thu voi PD-1 duge
bidu hién trén t& biao mién dich. Tén goi khac hodc tir dong nghia di v6i PD-1 va phoi
tir ctia n6 bao gdm: PDCD1, PD1, CD279 va SLEB2 d6i véi PD-1; PDCDILI, PDLI,
B7H1, B7-4, CD274 va B7-H dbi v6i PD-L1; va PDCD1L2, PDL2, B7-DC, Btdc va
CD273 db6i véi PD-L2. Theo phuong 4n bt ky ciia cac khia canh hodc cac phuong an

theo sang ché trong do6 ca thé nguoi can dugc diéu tri, chat dbi van PD-1 phong bé qua
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trinh gin két ciia PD-L1 nguoi v6i PD-1 nguoi, va t6t hon 13 phong bé qué trinh gan két
ctia ca PD-L1 nguoi va PD-L2 v6i PD-1 nguoi. Trinh tu axit amin ctia PD-1 nguoi c6
thé duge tim thay trong NCBI Locus s6: NP_005009. Trinh ty axit amin cia PD-L1 va
PD-L2 ngudi cé thé duge tim thiy trong NCBI Locus sb: NP_054862 va NP_079515.

Chét d6i van PD-1 hitu ich theo khia canh bat ky trong s6 cac khia canh theo séng
ché bao g6m khang thé don dong (monoclonal antibody - mAb), hodc manh gan két
khang nguyén cua chung, ma gén két dac hiéu vdi PD-1 hodc PD-L1, va t6t hon 1a gén
két dic hiéu véi PD-1 ngudi hogc PD-L1 nguoi. MAD c6 thé 1a khéng thé cia nguoi,
khang thé dugc lam gidng nhu ctia ngudi hodc khang thé kham, va c6 thé bao gdm ving
6n dinh ctia nguoi. Theo mot sd phuong 4n, ving 6n dinh ctua ngudi dugc chon tir nhém
bao gdm céc ving 6n dinh IgG1, 1gG2, 1gG3 va IgG4, va theo cac phuong an dugc uu
tién, ving 6n dinh cia nguoi 1a ving 6n dinh IgG1 hodc IgG4. Theo mét s6 phuong 4n,
manh gén két khang nguyén dugc chon tir nhom bao g6n1 cidc manh Fab, Fab'-SH,
F(ab")2, scFv va Fv.

Vi du vé mAb gin két v6i PD-1 ngudi, va hitu ich theo cac khia canh khac nhau
va cac phuong an theo siang ché, dugc mé ta trong US7488802, US7521051,
US8008449, US8354509, US8168757, WO02004/004771, WO2004/072286,
W02004/056875, va US2011/0271358.

mAb PD-1 khang nguoi déc hiéu hitu ich [am chit d6i van PD-1 theo khia canh
bat ky trong s6 cac khia canh va cac phuong 4n theo sang ché bao gdbm: MK-3475, mAb
dugc lam gidng nhu ciia nguodi [gG4 ¢ cu tric dugc mo ta trong WHO Drug
Information, Vol. 27, No. 2, pages 161-162 (2013) va bao gdm cac trinh ty axit amin
chudi ning va chudi nhe dugc thé hién trén Fig. 6; nivolumab, mAb IgG4 ctia ngudi c6
cAu triic duoc mé ta trong WHO Drug Information, Vol. 27, No. 1, pages 68-69 (2013)
va bao gém cac trinh ty axit amin chudi ning va chudi nhe duoc thé hién trén Fig. 7;
khang thé duoc lam gidng nhu ciia ngudi h409A11, h409A16 va h409A17, duge md ta
trong W0O2008/156712, va AMP-514, ma dugc phat trién boi Medimmune.

Chét ddi van PD-1 khac 12 hiru ich theo khia canh bét ky trong s6 cac khia canh

va cac phuong &n theo sang ché bao gom chat bam dinh mién dich gan két dac hiéu véi
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PD-1, va tét hon 1 gin két ddc hiéu véi PD-1 ngudi, vi dy, protein dung hop chira phan
ngoai bao hoac gz"m két PD-1 cta PD-L1 hoic PD-L2 dung hop voi viung 6n dinh nhu
ving Fc cua phan tu globulin mién dich. Vi du vé phan tir bam dinh ma gin két dic
hiéu v6i PD-1 dugc mé ta trong WO2010/027827 va W02011/066342. Protein dung
hop déc hi¢u 1a hiru ich 1am chit d6i van PD-1 trong phwong phap diéu tri, thubc va sir
dung theo sang ché bao gbm AMP-224 (ciing da biét la B7-DCIg), 14 protein dung hop
PD-L2-FC va gin két véi PD-1 nguoi.

Vi du khac vé mAb gin két voi PD-L1 nguoi, va hiru ich trong phwong phap diéu
tri, thuébc va st dung theo sang ché, dugc moé ta trong WO2013/019906,
W02010/077634 Al va US8383796. MAb PD-L1 khang nguoi déc hiéu hiru ich lam
chét d6i van PD-1 trong phuong phap diéu tri, thude va sir dung theo sing ché bao gdbm
MPDL3280A, BMS-936559, MEDI4736, MSB0010718C.

KEYTRUDA/pembrolizumab la khang thé khang PD-1 dugc ban trén thi truong
dé didu tri bénh ung thu phdi boi Merck. Trinh ty axit amin cla pembrolizumab va
phuong phap st dung dugc bdc 10 trong Patent My sb 8,168,757.

Opdivo/nivolumab la khang thé don dong day du ctia ngudi marketed bai Bristol
Myers Squibb tryc tiép chéng lai thy thé bé mit té bao nguoi didu bién mién dich Am
PD-1 (chét theo chuong trinh 1 hodc chét té bao theo chuong trinh-1/PCD-1) ¢6 hoat
tinh mién dich tiém ning. Nivolumab gin két v6i va phong bé qué trinh hoat héa PD-1,
protein xuyén mang siéu ho Ig, boi phéi tir PD-L1 va PD-L2 cua no, 1am hoat hoa té
bao T va dap tmg mién dich qua trung gian té bao chdng lai té bao khéi u hoic mam
gy bénh khéi u. PD-1 da duoc hoat hoa didu hoa 4m qua trinh hoat héa € bao T va
chirc ning tac dong bing cich kim him qué trinh hoat hoa con dudng P13k/Akt. Céc
tén goi khac dbi voi nivolumab bao gom: BMS-936558, MDX-1106, va ONO-4538.
Trinh ty axit amin ddi voi nivolumab va phuong phép st dung va tao ra dugc boc 1o

trong Patent My s6 US 8,008.,449.

Vi du bd sung vé thanh phan hodc cac thanh phan hoat tinh khac (chat chong
khéi u) dé dang dang két hop hodc ding ddng thoi voi hop chat theo sang ché la chét

diéu bién mién dich.

143



47983 144/335

Nhu duoe sit dung & ddy “chat didu bién min dich” dé chi chat bat ky gom
khéng thé don dong anh huéng dén hé mién dich. Cac protein gan két ICOS theo sang
ché duoc thé dugc coi la cac chat diéu bién mién dich. Chét diéu bién mién dich c6 thé
duoc str dung lam chét chéng khdi u dé diéu tri bénh ung thu. Vi dy, cac chét diéu bién
mién dich bao gdom, nhung khéng chi giéi han o, khang thé khang CTLA-4 nhu
ipilimumab (YERVOY) va khang thé khang PD-1 (Opdivo/nivolumab va
Keytruda/pembrolizumab). ChAt diéu bién mién dich khac bao gdom, nhung khong chi
gi6i han &, khang thé OX-40, Khang thé PD-L1, khang thé LAG3, khang thé TIM-3,
khang thé 41BB va khang thé GITR.

Yervoy (ipilimumab) la khang thé CTLA-4 diy du cua nguoi duge ban trén thi
truong boi Bristol Myers Squibb. CAu trac protein cta ipilimumab va phuong phap

duogc st dung duge mé ta trong cac Patent My s 6,984,720 va 7,605,238.

Theo phuong an khéc, sang ché dé xuit hop chit néu ¢ Bang 1 duge md ta &
day hodc c¢6 Cong thuc (I), (Ia), (Ib), (IT) hodc (IT), hoac mudi duoc dung hoac tién
duoc chét cua ching, dé dung trong diéu tri bénh, tinh trang bénh, r6i loan lién quan
dén virut viém gan B. Sang ché d& xuét hop chat néu ¢ Bang 1 hodc mudi duoc dung
hodc tién dugc chét ctia chiing, dé dung trong diéu tri, tinh trang bénh, roi loan lién quan
dén virut viém gan B, trong d6 bénh, tinh trang bénh hoac roi loan lién quan dén virut
viém gan B c6 thé 1a bénh vang da, bénh ung thu gan, gan chimg viém, gan chimg xo
hoa, bénh xo gan, bénh suy gan, bénh viém té bao gan khuéch tan, hoi chimg thuc bio
té bao gan hoic bénh viém gan huyét tuong).

Theo cac phuong 4an khac, hop chét theo sang ché c6 Céng thirc (D), (Ta), (Ib), (IT)
hoac (III), hodc cac mudi duge dung cua chung, duoc chon tir nhém hop chit néu trong
Bang 1. Ngoai ra, sang ché ciing bao ham mdi hop chét trong s cac hop chat riéng ré
va cac mubdi duge dung ctia ching.

Theo phuong an khéc, sang ché dé xuét duoc phdm chira chat pha lodng dugc
dung va lugng hitu hidu diéu tri caa hop chat c¢6 Cong thirc 1, Ia, Ib, IT hodc III hodc

mudi dugc dung cua ching.
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Theo cic phuong 4n nhét dinh, hop chit theo sang ché, hofic mudi dugc dung
cua chiing, dugc chon tir cac hop chét néu trong Bang 1. Hop cht theo sang ché c6 thé
dugc cung cép ¢ dang mubi duge dung. Thuat ngtr "mudi duge dung” dé chi mudi duoc
didu ché tir axit hoac bazo vo co hodc hiru co duge dung. Do do, tir “hoac” trong ngi
canh cua “hop chit hodc mubi duge dung cua chung” can duoc hiéu la hop chét hoac
mudi duge dung cta ching (dang bién déi), hodc hop chat va mudi duge dung ctia
chung (dang két hop).

Nhu duoc st dung & déy, thuat ngr “duoc dung” dé chi cac hop chat, nguyén
liéu, ché pham va dang dung ma, trong pham vi clia danh gid y té thich hop, thich hop
ding dé tiép xtic véi md ngudi ma khong gay ra doc tinh, kich ing qué mirc, hodc cac
vAn d& hodc bién ching khac. Ngudi co hiéu biét trung binh trong linh vuc k¥ thuét s&
hidu dugc rang cac mudi duge dung cua hop chét theo Céng thirc I, Ia, Ib, IT hodc IIT ¢6
thé duoc diéu ché. Cac mudi duge dung nay co thé dugc diéu ché tai chd trong qua trinh
phén lap va tinh ché cudi ctia hop chét, hodc bing cach phin tng riéng ré& hop chat tinh
khiét & dang axit hodc bazo tur do cuia no6 lan luot v6i axit hodc bazo thich hgp.

Mudi cua axit dugc dung minh hoa ctia hop chét theo sang ché c6 thé duoc
diéu ché tir cac axit sau, gém, nhung khong bi gi¢i han ¢ axit formic, axetic, propionic,
benzoic, sucxinic, glycolic, gluconic, lactic, maleic, malic, tartaric, xitric, nitic,
ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic,
hydrochloric, hydrobromic, hydroiodic, isocitric, trifloroaxetic, pamoic, propionic,
anthranilic, mesylic, oxalaxetic, oleic, stearic, salicylic, p-hydroxybenzoic, nicotinic,
phenylaxetic, mandelic, embonic (pamoic), metansulfonic, phosphoric, phosphonic,
etansulfonic, benzensulfonic, pantothenic, toluensulfonic, 2-hydroxyetansulfonic,
sulfanilic, sulfuric, salixylic, xyclohexylaminosulfonic, algenic, -hydroxybutyric,
galactaric va galacturonic. Cac mudi dugc dung dugc uu tién bao gbdm cac mudi cua
axit clo hydric va axit trifloroaxetic.

Cac mubi cia bazo vé co duoc dung minh hoa cta hop chét theo sang ché bao
gbm cac ion kim loai. Cac ion kim loai duwgc wu tién hon bao g6m, nhung khong chi

gi6i han ¢, muoi cua kim loai kiém, muoi cua kim loai kiém tho thich hop va ion kim

145



47983 146/335

loai co thé chép nhan dugc dung trong sinh ly. Cac mudi thu duogc tir cac bazo vo co
bao gém mudi nhém, amoni, canxi, déng, st (1ID), sat (II), lithi, magie, mudi mangan,
mangan (II), kali, natri, kém, va mudi twong tw va véi hoa tri thong thuong cua chung.
Cac mudi bazo 1am vi du bao g5m nhdém, canxi, lithi, magie, kali, natri va kém. Céac
mudi bazo 1am vi du khac bao gé")m mudi amoni, canxi, magie, kali, va mudi natri. Cac
mudi bazo 1am vi du khac nira bao gém, vi du, hydroxit, cacbonat, hydrua, va alkoxit
gdm NaOH, KOH, Na;COs, K»CO3, NaH, va kali-t-butoxit.

Mubi thu duoc tir cac bazo hitu co khong doc duge dung bao g6n1 mudi cia cac
amin bac mot, bac hai, va bac ba, gf‘)m mot phﬁn, trimetylamin, dietylamin, N, N'-
dibenzyletylendiamin, cloroprocain, cholin, dietanolamin, etylendiamin, meglumin (N-
metylglucamin) va procain; cic amin dugc thé gdm cac amin dugc thé c6 trong tur nhién;
amin vong; cation amoni bac bon; va nhua trao ddi ion bazo, nhu arginin, betain, cafein,
cholin, N,N-dibenzyletylendiamin, dietylamin, 2-dietylaminoetanol, 2-
dimetylaminoethanol, etanolamin, etylendiamin, N-etylmorpholin, N-etylpiperidin,
glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin, metylglucamin,
morpholin, piperazin, piperidin, nhya polyamin, procain, purin, theobromin,
trietylamin, trimetylamin, tripropylamin, tromethamin va cac mudi trong tur.

Tét ca cac mubi néu trén c6 thé dugc didu ché boi ngusi ¢ hiéu biét trong linh
vuc ki thuat bang cach cach thong thuong tir cac hop chét twong ung theo sang ché. Vi
du, cac mudi duoc dung theo sang ché ¢6 thé duoc tong hop tr hop chét gbc ma chira
gdc bazo hodc axit bang phuong phap hoa hoc thong thudng. Nhin chung, céc mudi nhu
vay co thé duogc diéu ché béng cach cho cac dang axit hoac bazo tu do cua céc hop chét
nay phan tng v6i lugng ty lugng cua bazo hodc axit thich hgp trong nudc hodc trong
dung mo6i hitu co, hodc trong hon hop chua hai chét nay; nhin chung, méi trudng khong
trong nudc nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril duoc uu tién. Mubi
nay c6 thé két tia tir dung dich va dugc thu gom bang cach loc hodc c6 thé duoc thu hoi
bang cach 1am bay hoi dung méi. Mire dd ion hoa trong mudi c6 thé thay doi tir ion hoa
hoan toan dén hiu nhu khong ion héa. Danh sach cac mudi thich hop dugc tim thay

trong Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company,
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Easton, Pa., 1985, p.1418, ciing nhu trong Berge, J. Pharm. Sci., 1977, 66, 1-19, hoac
cac mudi dugc dung duoc liét ké trong P H Stahl and C G Wermuth, editors, Handbook
of Pharmaceutical Salts; Properties, Selection and Use, Second FEdition
Stahl/Wermuth: Wiley- VCH/VHCA, 2011 (xem http://www.wiley.com/WileyCDA/
WileyTitle/productCd-3906390519.html, ndi dung cua ching duoc két hop vao day

bang cach vién dan chi déi v6i danh sach cac mudi thich hop.

Hop chét ¢6 Cong thie (1), (Ia), (Ib), (IT) hoac (III) theo sang ché c6 thé tdn tai
dudi dang khong solvat héa va solvat hoa. Thuat ngir ‘solvat’ duge su dung ¢ day dé
chi mét phtre phan tr gbm hop chét clia sing ché va mot hodc nhiéu phan tir dung moi
duoc dung, vi du, etanol. Thuat ngit ‘hydrat’ duoc dung khi dung mdi nay la nude. Cac
solvat dugc dung bao gdm cac hydrat va solvat khac trong d6 dung moéi két tinh c6 thé
duogc thay thé déng vi, vi du D>0, ds-axeton, ds-DMSO.

Hop chit c6 Cong thirc (I), (Ia), (Ib), (II) hodc (IIT) chita mét hodc nhiéu nguyén
tir cacbon khéng dbi ximg c6 thé ton tai & dang hai ho#ic nhiéu chit déng phan lap thé.
Khi hop chét co Cong thire (I), (Ia), (Ib), (II) hodc (III) chira nhom alkenyl hoac
alkenylen hodc nhom xycloalkyl, c6 thé c6 cac chat dong phan hinh hoc cis/frans (hodc
Z/E). Khi hop chét chira, vi du, nhom keto ho#ic oxim hodc géc thom, c6 thé c6 mat chét
dong phan hd bién (‘dang hd bién’). Kéo theo d6, mot hop chat c6 thé c6 kha ning tao
ra nhiéu hon mot loai hd bién.

Pugc bao gém trong pham vi ctia hop chit dugc bao ho theo sang ché 1a tt ca
cac chit dong phan lap thé, chét ddng phan hinh hoc va dang hd bién cua hop chat co
Cong thuc I, Ia, Ib, IT hoac III, gf‘)m hop chit c6 nhiéu hon mot loai hd bién, va hdn hop
ctia mot hodc nhiéu hop chét ciia chiing. Pham vi ctia sang ché ciing bao gdm cac mudi
cOng axit hodc cong bazo trong do ion trai dau c6 hoat tinh quang hoc, vi du, D-lactat
hodc L-lysin, hodc dang triét quang, vi du, DL-tartrat hodc DL-arginin.

Céac chit déng phan cis/trans c6 thé duoc tach bing cac phuong phap thong
thuong da biét rd dbi voi nguoi c6 hiéu biét trung binh trong linh vuc ky thudt nay, vi
du, sic ky va két tinh phan doan.
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Céc k¥ thuat thong thuong dé didu ché/tach phén 1ap cac chit dong phan dbi anh
riéng biét bao gbm qua trinh tong hop khong d6i xtmg tir tién chét tinh khiét vé mat
quang hoc thich hgp hodc tich phan giai chét triét quang (hodc chit triét quang ciia mudi
hodc dan xuat) str dung, vi du, phuong phap sac ky long cao ap khong d6i xtng (HPLC).

Theo cach khac, raxemat (hoac tién chit raxemic) co thé dugc phan tng vé1 hop
chét c6 hoat tinh quang hoc thich hop, vi du, rugu, hodc, trong truong hop trong do hop
chét c6 cong thuc 1, Ia, Ib, II hoac III chira géc axit hodc bazo, phan ing vdi axit hodc
bazo nhur axit tartric hodc 1-phenyletylamin. Hon hop khong dbi quang thu dugc c6 thé
duoc tach bang sic ky va/hodc két tinh phan doan va mot hodc ca hai chét déng phan
khong d6i quang duoc chuyén hoa thanh (céc) chat ddng phan ddi anh tinh khiét twong
{mg bing cac phuong phap di biét 5 dbi v6i ngudi c6 hiéu biét trung binh trong linh
vuc ky thuat nay.

Céc hop chét khong dbi ximg theo sang ché (va tién chit khong ddi xing cla
chung) c6 thé thu duoc & dang giau chat ddng phéan d6i anh bang cach sir dung phuong
phap sic ky, thuong 1a HPLC, trén nhya véi pha tinh bat dbi va v6i pha dong gom co
hydrocarbon, thudng 1a heptan hodc hexan, chira tir isopropanol véi lugng tir 0 dén 50%,
thuong tir 2 dén 20%, va alkylamin v6i lugng tir 0 dén 5%, thudmg 1a 0,1%. Nong do
san pham giai hép tao ra hdn hop gidu chit déng phan ddi anh.

Hoén hop cuia cac chét dng phan lap thé c6 thé tach duoc bang cac k¥ thuat thong
thuong ma ngudi c6 hidu biét trung binh vé linh vuc nay da biét. [xem, Vi du,
“Stereochemistry of Organic Compounds” bai E L Eliel (Wiley, New York, 1994).]

Sang ché bao gém tat ca céc hop chét c6 Cong thuc (I), (Ia), (Ib), (II) hoac (III)
duoc danh ddu bang dong vi dugc dung trong d6 mot hoac nhiéu nguyén tir dugc thay
thé bang cac nguyén tr c6 cung s6 nguyén tir, nhung khéi lugng nguyén tr hodc s6 khoi
khac v6i khéi lugng nguyén tir hodc s6 khéi thuong c6 trong ty nhién.

Vi du vé cac nguyén tb ddng vi thich hop dé dua vao céac hop chat theo sang ché
bao gdm, cac nguyén t6 dong vi cua hydro, nhu °H, va 3H, cacbon, nhu 1'C, *C, va *C,
clo, nhu 36Cl, flo, nhu '8F, iot, nhu 12T va '2], nito, nhu N va PN, oxy, nhu 150, 170,
va 180, phospho, nhu P, va luu huynh, nhu *S.
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Céc hop chit co Cong thire (I), (Ta), (Ib), (IT) hodc (I1T) dugc danh dau bang dong
Vi nhét dinh, vi du, cac hop chét két hop 6611g vi ¢6 hoat tinh phéong xa, la hiru ich trong
cac nghién clru vé phan phdi thube va/hodc md co chit. Cac chat dong vi phong xa triti,
tre 1a 3H, va cacbon-14, firc Ia 'C, 1a ddc biét hiru ich nham muc dich nay xét vé mat
két hop d& dang va phuong tién phat hién c6 sén ciia ching.

Viéc thé bing cac chit dong vi ning hon nhu doteri, tirc 13 °H, co thé tao ra mot
s ich loi vé mit chita bénh do d6 bén chuyén héa cao, vi du, thoi gian ban hiy in vivo
cao hoac yéu ciu vé lidu lugng thép, va do d6 c6 thé dugc uu tién trong mot sb truong
hop.

Céc hop chét c6 Céong thire (I, (Ta), (Ib), (IT) hogc (III) danh dau dong vi thuong
c6 thé dugc diéu ché bing cac k¥ thuét thong thuong da biét ddi véi ngudi c6 hiéu biét
trung binh vé linh vuc nay hodc bang cac quy trinh twong ty nhu cac quy trinh dugc mé
ta trong phan diéu ché va phan vi du kém theo bang cach st dung chét phan tmg danh
d4u ddng i thich hop thay cho chat phan img khong danh dau duoc st dung trude day.

Hop chét theo sang ché cé thé duoc dung ¢ dang tién dugc chit. Do d6, mot sb
dan xuit cua hop chét co Cong thire (I), (Ia), (Ib), (II) hodc (III) ban than chung khong
¢6 hodc c6 hoat tinh dugc 1y thap co thé, khi dung trong hodc trén co thé, dugc chuyén
héa thanh hop chit c6 Cong thirc (1), (Ta), (Ib), (IT) hodc (I1T) dudi dang ‘tién dugc chat’.

Viéc dung cac hop chat hoa hoc duge md ta & day co thé thong qua cic cach
dung dugc chap nhan dbi voi cic chit ma st dung twong tu bao gébm, nhung khéng chi
gi6i han &, duong miéng, dudi ludi, dudi da, tinh mach, trong mili, tai chd, qua da, trong
mang bung, trong co, trong phéi, am dao, truc trang, hodc trong mit. Theo mét sb
phuong an, viéc dung qua duong miéng hodc ngoai duong tiéu hoa dugce sir dung.

Dugc phiam hoic ché pham dugc bao goém dang liéu rén, ban rin, léng va sol khi,
nhu, vi du, vién nén, vién nang, bot, 10ng, huyén phu, thudc dan, sol khi hodc dang
twong tu. Cac thuc thé hoéa hoc ciing ¢6 thé dugc ding ¢ dang liéu gidi phong kéo dai
hoiic kiém soat, gdbm ché pham tiém depot, hodc ché pham mé cdy, bom thim thau, vién
thudc, miéng dan qua da (gébm dang van chuyén dién tr), va tuong tu, dé dung trong

thoi gian kéo dai va/hodc theo thoi gian, dung theo xung nhip vo1 téc do xac dinh trude.
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Theo céc phuong an nhét dinh, duge phim dugc dé xut ¢ dang liéu don vi thich hop
dé dung don 1¢ liéu chinh xéc. Thanh phan hoat tinh c6 thé dugc nén thanh vién tron
hodc vién hinh try nho va duoc céy dudi da hodc trong co ¢ dang ché phém tiém depot
hodc ché pham md céy. Ché pham mo cdy c6 thé dung cac nguyén liéu tro nhu polyme
¢6 thé thoai bién sinh hoc hoic silicon téng hop, vi du, silicon déo hodc cao su silicon.

Céc thuc thé héa hoc ¢6 thé con dugc dung dudi dang cac hé phan phéi liposom,
nhu cac tai don 1ép nhd, cac i don 16p 1on va cac thi da 16p. Cac liposom ¢ thé duoc
tao thanh tir nhiéu phospholipit, nhu cholesterol, stearylamin hodc phosphatidylcholin.
Ché pham liposom cua chét e ché tyrosin kinaza cling c6 thé duoc st dung trong
phuong phép theo sang ché. Cac phién ban liposom cua chét trc ché tyrosin kinaza ¢
thé duoc sir dung dé 1am ting tinh dung nap d6i voi chit e ché nay.

Cac thuc thé héa hoc ciing ¢6 thé dugc phén phdi bang cach st dung khang thé
don dong ¢ dang cac chit mang riéng ré ma dugc két hop v6i cac phan tir hop chat.

Cac thyuc thé hoéa hoc ciing c6 thé dugc diéu ché véi cac polyme hoa tan 1am cac
chat mang thubc co thé huong dich. Cac polyme nhu vay co6 thé bao gdm polyvinyl
pyrolidon, copolyme pyran, polyhydroxy-propyl-metacrylamit-phenol,
polyhydroxyetyl-aspartamit-phenol, hodc polyetylenoxit-polylysin dugc thé bang cac
gbc palmitoyl. Hon thé nita, cac thue thé hoa hoc c6 thé duogc diéu ché voi polyme co
thé thodi bién sinh hoc hitu ich trong viéc thu dugc kha ning giai phong kiém soat cua
thude, vi du, axit polylactic, axit polyglycolic, cac copolyme ctia axit polylactic va
polyglycolic, polyepsilon caprolacton, axit polyhydroxy butyric, polyorthoeste,
polyaxetal, polydihydropyran, polyxyanoacrylat va copolyme khdi duge lién két ngang
hodc ludng tinh cua hydrogel.

Céc thuc thé héa hoc dugc mé ta & day co thé duoc dung riéng ré hodc thong
thuong ¢ dang két hop véi chit mang, ta duoc thong thuong dung trong dugc pham
hodc tuwong tu (vi du, manitol, lactoza, tinh bdt, magie stearat, natri saccarin, bot talc,
xenluloza, natri crosscarmeloza, glucoza, gelatin, sucroza, magie cacbonat, va tuong
tu). Néu muén, duoc phém c6 thé chua luong nho cua céc chét phu tro khong doc nhu

chit lam am, chat nhii hoa, chit hoa tan, chat dém pH va chét tuwong tu (vi du, natri
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axetat, natri xitrat, dan xuat xyclodextrin, sorbitan monolaurat, triethanolamin axetat,
triethanolamin oleat, va chat twong tw). Nhin chung, phu thudc vao duong dung dugc
du dinh, dugc phém sé chira khoang tr 0,005% dén 95%; Theo cac phuong an nhét
dinh, khoang tir 0,5% dén 50% khéi luong thuc thé héa hoc. Phuong phap thuc t€ dé
didu ché céc dang lidu nhu vay 1a da biét, hodc 1 hién nhién, dbi véi nguoi c6 hiéu biét
trung binh trong linh vuc k¥ thuat; vi dy, xem Remington 's Pharmaceutical Sciences,
Mack Publishing Company, Easton, Pennsylvania.

Theo cac phuong an nhét dinh, duge phim s& dugc dung & dang vién thude hodc
vién nén va do d6 duoc pham sé& chita, cung v6i thanh phan hoat tinh, chat pha loang
nhu lactoza, sucroza, dicanxi phosphat, hodc tuong tu; chét lam tron nhu magie stearat
hodc chat twong tw; va chit két dinh nhu tinh bot, gdm acaxia, polyvinylpyrolidin,
gelatin, xenluloza, din xuét xenluloza hoic chét tuwong ty. Trong dang lidu ran khac,
bot, marume, dung dich hodc huyén phu (vi du, trong propylen cacbonat, dau thuc vat
hoic triglyxerit) dugc bao nang trong nang gelatin.

Ché pham dang 1dng c6 thé dung trong dugc pham c6 thé, vi du, dugc didu ché
b?mg cach hoa tan, phan tan, v.v. it nhét mot thuc thé hoa hoc va chét phu tro tuy y dung
trong duoc pham trong chat mang (vi du, nuGc, nude mudi, dextroza trong nudc,
glyxerol, glycol, etanol hodc chét tuong tu) dé tao ra dung dich hodc huyén phu. Ché
phém tiém c6 thé dugc diéu ché & dang thong thuong, nhu dung dich hoac huyén phu
16ng, nhu nhil tuong, hodc ¢ dang rén thich hop dé hoa tan hodc tao huyén phu trong
chét long trude khi tiém. Ty 1& phan trim cta céc thuc thé héa hoc chira trong ché pham
ding ngoai duong tiéu héa nhu viy phu thude nhiéu vao ban chat cu thé ctia ching,
ciing nhu hoat tinh ctia céc thyc thé héa hoc va nhu cau cia déi tugng. Tuy nhién, ty 1¢
phan trim cua thanh phan hoat tinh tir 0,01% dén 10% trong dung dich ¢6 thé dugc
dung, va s€ cao hon néu ché pham ¢ dang ran duogc pha lodng sau do6 t6i ty 1& phan trim
néu trén. Theo cac phuong an nhét dinh, ché pham sé& bao g6m khoang tir 0,2 dén 2%
hoat chat trong dung dich.

Dugc phém ctia cac thuc thé héa hoc duge mo ta & ddy ciing co thé dugc dung

cho duong hé hap nhur sol khi hodc dung dich cho méy xéng khi dung, hodc ¢ dang bot
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siéu min cho bom, riéng ré hodc dang két hop véi chét mang tro nhu lactoza. Trong
truong hop nay, cac hat cua dugc phém c6 duong kinh nhoé hon 50 micron, theo cac
phuong an nhét dinh, nho hon 10 micron.

Nhin chung, cac thuc thé héa hoc tao ra sé duoc dung voi lugng hitu hié¢u diéu
tri theo cac duong ding duoc chip nhan bit ky déi véi cac chat duoc s dung twong tu.
Phac d6 dung lidu sir dung cac thuc thé hoa hoc dugc mo ta & day co thé dugc chon
theo nhiéu yéu t6 bao gém loai, loai, tudi, trong luong, gidi tinh va loai bénh can diéu
tri; muac do trim trong (tirc 1a, giai doan) cua bénh can diéu tri; duong dung; chirc ning
than va gan cta bénh nhan; va hop chét cu thé hoic mudi ciia chung dugc dung. Phac
dod dung liéu c6 thé dugc st dung, vi du, dé ngan can, rc ché (hoan toan hodc mot phén),
hodc lam ngung sy tién trién cta bénh. Thudc c6 thé duoc dung nhiéu hon mét 1an mot
ngay, nhu mot hodc hai 1An mot ngay.

Theo duong trong tinh mach hodc dudi da, bénh nhén co6 thé nhan cac thuc thé
héa hoc duoc mé ta & diy véi luong hitu hiéu diéu tri dit & phan phdi luong ndm trong
khoang tir 0,001 dén 200 mg/kg thé trong clia ngudi nhén trong ngdy; nhu khoang
0,005-100 mg/kg/ngay, vi du, tir khoang 0,005 dén 1 mg/kg/ngay. Do dé, dé dung cho
nguoi 70 kg, khoang lidu c6 thé 1a khoang 0,35-70 mg/ngdy. Cac lugng nhu vy c6 thé
dugc dung theo nhiéu cach thich hop, vi du thé tich 16n véi néng d0 nho cua cac thuc
thé hoa hoc trong mot khoang thoi gian kéo dai hodc mot vai lan trong ngay. Céc lugng
c6 thé duoc dung trong mot hodc nhiéu ngay lién tiép, ngay gian doan hodc dang két
hgp cua chung / tuan (khoang thoi gian 7 ngay). Theo cach khac, thé tich nho v6i nong
d6 16n cua céc thuc thé hoa hoc trong khoang thoi gian ngin, vi du mot lan mot ngay
trong mot hodc nhidu ngay lién tiép, gian doan hodc dang két hop cua chiing / tuan
(khoang thoi gian 7 ngay).

Theo sang ché, cac thuc thé héa hoc dugc moé ta & day co thé duoc dung béng
cach dung 1iéu lién tuc hodc gian doan. Vi dy, viéc dung gian doan thyc thé héa hoc ¢
thé duge dung mot dén séu ngay/tuan hoic co thé c6 nghia la viéc dung theo chu trinh
(vi du, ding hang ngay trong hai dén tdm tuin lién tiép, sau do khoang thoi gian con lai

la khong dung cho té1 mot tuan) hodc né ¢6 thé c6 nghia la dung vao cach ngay xen k&.

152



47983 153/335

Ché pham c6 thé duoc dung theo chu trinh, v6i cac khoang thoi gian con lai ¢ gifta cic
chu trinh (vi du diéu tri trong hai dén tAm tudn v6i khoang thoi gian con lai 1én dén mot
tudn gitra cac lan diéu tri).

Cac ché pham dung duéi da c6 thé duoc diéu ché theo quy trinh da biét trong
linh vuc k¥ thuat & do pH nam trong khoang tir 5 dén khoang 12, ma bao gém chit dém
va chat dang truong thich hop.

Nhin chung, cac thuc thé hoa hoc s& dugc dung & dang duge phém theo duong
bat ky trong s6 cac duong sau: dung qua dudng miéng, toan than (vi du, qua da, qua
mui hoac thubc dan), hodc ngoai dudng tiéu hoa (vi du, trong co, trong tinh mach hoéc
dudi da). Theo cac phuong 4n nhat dinh, viéc ding qua dudng miéng voi phac do ding
lidu hang ngay c6 thé duoc diéu chinh theo mirc dd dau dén co thé duoc st dung. Ché
phém c6 thé duoc dung ¢ dang vién nén, vién thudc, vién nang, dang ban rén, bot, ché
phim giai phong kéo dai, dung dich, huyén pht, con ngot, sol khi, hodc ché pham thich
hop khac bat ky. Cac céach khac dé dung cac thuc thé hoa hoc 13 xong hit.

Viéc lua chon ché pham phu thudc vao cac yéu t6 khac nhau nhu dudng dung
thudc va sinh kha dung cua dugc chét. Dé phan phoi bing cach xong hit thyuc thé hoa
hoc duoc bao ché & dang dung dich 1ong, huyén phi, chat dy sol khi hogc bot khé va
duoc mang vao chat phan tan thich hop dé dung. C6 mot vai loai may xong khi dung dé
x6ng hit dung trong duoc pham, may x6ng hit dinh liéu (metered dose inhaler - MDI)
va may x6ng hit bot kho (dry powder inhaler - DPI). May xéng khi dung tao ra dong
v6i van tde 16n khién cho chét didu tri (ma dugc bao ché ¢ dang long) dé phun ¢ dang
swong mit ma dugc dua vao duong hé hip cia bénh nhan. MDI thudng 1a céc ché pham
dugc dong goi véi khi nén. Khi duge phat dong, thiét bi xa mot luong chat diéu trj xéc
dinh bai khi nén, tir 46 thu dugc phuong phap dung tin cdy mot nhom luong chat. DPI
phén tan chat diéu tri & dang bot chay tu do ma c6 thé dugc phan tan trong duong thd
clia bénh nhén trong qua trinh thé boi thiét bi. Dé thu dugc bdt chay tw do, chét diéu tri
duoc bao ché véi ta duoc nhu lactoza. Luong xac dinh cia chét diéu tri dugc bao quan

& dang vién nang va dugc phan tan voi mdi 1an phat dong.
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Géan day, duoc pham dugc phat trién ddi voi cac thude co sinh kha dung kém
dua vao thanh phan ma sinh kha dung c6 thé dugc tang 1én bang cach ting dién tich bé
mit, tire 13 giam kich thuéc hat. Vi du, Patent M s6 4,107,288 md ta dugc pham c6
kich thudc hat nim trong khoang tir 10 dén 1.000 nm trong do nguyén liéu hoat tinh
dugc mang trén nén duoc lién két ngang cua cac dai phan tt. Patent My 56 5,145,684
moé ta qua trinh san xuit duoc phém trong do duogc chat duge nghién thanh bdt thanh
céc hat nano (kich thudc hat trung binh la 400 nm) khi c6 mat chét cai bién bé mit va
sau do duoc phan tan trong moéi truong long dé thu dugc dugc pham c6 sinh kha dung
cao dang ké.

Nhin chung, ché phém duoc bao gém it nhat mot thuc thé héa hoc duoc mo ta &
day dang Kkét hop véi it nhit mot ta duoc duoc dung. Céc ta duge co thé chép nhan duoc
duoc dung la chét bd trg khong doc, va khong c6 tac dung bét loi anh huong dén loi ich
didu tri cta it nhit mot thue thé héa hoe duoc mé ta & day. Cac ta duge nhu vy c6 thé
0 dang rén, long, ban rén bét ky hoac, trong truong hop ché phém sol khi, ta duoc khi
nhin chung 12 da biét ddi voi nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuat.

T4 duogc ran dung trong duoc pham bao gom tinh bot, xenluloza, bét talc,
glucoza, lactoza, sucroza, gelatin, mach nha, gao, bot mi, da phén, silicagel, magie
stearat, natri stearat, glyxerol monostearat, natri clorua, sita tach béo khé va chat tuong
tu. Cac ta dugc long hodc ban rén c6 thé duge chon tir glyxerol, propylen glycol, nudc,
etanol va cac dau khac nhau, gém cac ta duoc dau mo, nguén géc dong vat, thuc vat
hoac téng hop, vi du, dau lac, dau dau tuong, dau khoéng, dau ving, V.v.. Chat mang
long, cho dung dich tiém, bao gém nudc, nuwde mudi, dextroza trong nudc, va glycol.

Cac khi nén c6 thé duge su dung dé phan tan thuc thé héa hoc duoc mo ta & day
& dang sol khi. Céac khi tro thich hop nham muc dich nay 14 nito, carbon dioxit, v.v..
Céc t4 duoc thich hop dung trong dugc pham khac va duoc pham ctia chiing dugc mod
ta trong Remington's Pharmaceutical Sciences, bién tip béi E. W. Martin (Mack
Publishing Company, 18th ed., 1990).

Luong thuc thé héa hoc trong ché phim c6 thé thay ddi trong toan bd khoang

duoe dung boi ngudi c6 hiéu biét trong linh vue ky thuat. Thong thudng, ché pham s&
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chtra, tinh theo phén tram khoi lugng (% khdi lugng), tir khoang 0,01-99,99% khoi
lwong cua it nhéat mot thyuc thé hoa hoc duge mé ta & day tinh theo téng ché phém, vO1
cin bang 1a mot hodc nhiéu ta duge thich hop dung trong dugc pham. Theo c4c phuong
4n nhat dinh, it nhat mot thue thé héa hoc dugc mo ta & day c6 mat véi mire khoang 1-
80% khdi huong.

Theo cac phuong an khac nhau, dugc pham theo sang ché bao ham hop chét cé
Coéng thue (1), (Ia), (Ib), (II) hodc (III), mudi cia chung, va dang két hop cua cac hop
chét néu trén.

Céc duong ding, lidu ding, phac db liéu khac nhau duge mé ta & day don thuan
dua ra cac phuong 4n cu thé va khong nham giéi han pham vi rong cla sang ché. Cac
hoén vi, bién ddi bat ky, va dang két hop cua liéu dimg va phéac do lidu duoc bao gdm

trong pham vi cua sang ché.

Hop chat theo sang ché c6 thé duoc tao ra cac so d6 khac nhau duoc mo ta duoi

day.

Phuong phép tong hop

Cac phuong phap tong hop cac thuc thé héa hoc dugc dua ra dung cac nguyén
liéu ban dau sin c6 sit dung cac phuong phap va quy trinh chung duéi day. Cung da
biét rd rang khi cac diéu kién quy trinh thong thudng hodc uu tién (tic 13, nhiét d9, thoi
gian phan rng, ty 1€ mol cua cac chat phan mg, dung méi, ap suit, v.v.) duoc dua ra;
céc didu kién quy trinh khéc ciing c6 thé duge ap dung trir khi c6 quy dinh khac. Diéu
kién phan tng t6i wu c6 thé thay d6i theo cac phan Ung cu thé hoic dung mdi dugc st
dung, nhung céc didu kién nhu vay c6 thé duoc xac dinh boi nguoi cé hiéu biét trung
binh trong linh vuc bang cic quy trinh t61 uu hoa thong thuong.

Ngoai ra, phuong phap theo sang ché c6 thé ding cac nhom bao vé ngan can cac
nhém chire nhat dinh khoi tham gia cdc phan tng khong mong mudn. Cac nhom bao vé
thich hop d8i voi cac nhom chire khac nhau ciing nhu cac diéu kién thich hop dé bao vé

va khir bao vé cc nhém chire cu thé la da biét trong linh vuc k¥ thuat. Vi du, nhiéu
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nhém bao vé dugc mé ta trong T. W. Greene and G. M. Wuts, Protecting Groups in
Organic Synthesis, Third Edition, Wiley, New York, 1999, va céc tai liéu vién dan duogc
dé cap trong do.

Hon thé nita, cac thuc thé héa hoc duoc dua ra co thé chira mot hodc nhiéu tim
khong dbi xtmg va cac hop chit nhu viy c6 thé dugc diéu ché hodc duge phan lap ¢
dang cdc chit ddng phan lap thé tinh khiét, tic 13 & dang cac cht dong phan doi dnh
hodc cac chat dong phan khong dbi quang riéng ré, hodc ¢ dang hdn hop giau chat dong
phén lap thé. TAt ca cac chat ddng phan lap thé (va hon hop duoc lam giau) nhu vay
dugc bao gdbm trong pham vi ctia ban mé ta nay, néu khong c6 chi dinh nao khac. Céc
chit ddng phén 1ap thé tinh khiét (hodc hon hop dugc lam giau) co thé dugc diéu ché
str dung, vi du, cac nguyén liéu khoi dau c6 hoat tinh quang hoc hodc chét phan Uing
chon loc 1ap thé da biét trong linh vyc k¥ thuat da biét. Theo cach khac, hdn hop raxemic
cua cac hop chit nhu vay co thé dugc tach st dung, vi du, sdc ky cot khong doi xung,
chat rira giai khong doi ximg va tuong tu.

Céac nguyén li¢u ban dau cho cac phan trg dudi ddy nhin chung la cac hop chét
da biét hodic c6 thé duoc didu ché bing quy trinh da biét hodc cac cai bién hién nhién
ctia ching. Vi dy, nhiéu nguyén liéu khai dAu 1a ¢6 sin tir cac nha cung cap thuong mai
nhu Aldrich Chemical Co. (Milwaukee, Wisconsin, USA), Bachem (Torrance,
California, USA), Ernka-Chemce hodc Sigma (St. Louis, Missouri, USA). Cac hop chat
khac c6 thé duge diéu ché boi cic quy trinh, hodc cac cai bién hién nhién cta ching,
dugc mo ta trong cac tai liéu vién din tiéu chuan nhu Fieser va Fieser's Reagents for
Organic Synthesis, Volumes 1-15 (John Wiley va Sons, 1991), Rodd's Chemistry of
Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers,
1989), Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's
Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition), and Larock's
Comprehensive Organic Transformations (VCH Publishers Inc., 1989).

Néu khong dugc mo ta cu thé theo cach dbi 14p nao khac, cac phan img dugc mo
ta & day duoc tién hanh & ap sudt méi truong, nhin chung trong khoang nhiét do tir -

78°C dén 200°C. Hon nita, ngoai trir nhu dugce dung trong cac vi du hodc theo cach khac
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duoc mo ta, thoi gian phan tmg va cac diéu kién duoc du dinh 13 khoang, vi du, tién
hanh & khoang ap suat mdi truong trong khoang nhiét d6 tir khoang -78 C dén khoang
110 C trong khoang thoi gian tir 1 dén khoang 24 gid; phan ung duoc dé qua dém trong
khoang thoi gian trung binh khoang 16 gio.

MOi thuat ngit "dung méi," "dung mdi hiru co," va "dung mdi tro" c6 nghia la
dung moi tro trong diéu kién phan tmg dugc mo ta ¢ dang lién hop v6i nd, gé)m, vi du,
benzen, toluen, axetonitril, tetrahydrofuranyl ("THF"), dimetylformamit ("DME"),
cloroform, metylen clorua (hodc diclometan), dietyl ete, metanol, N-metylpyrolidon
("NMP"), pyridin va dung moi tuong tu.

Viéc phan lap va tinh ché cac thuc thé hoa hoc va cac chét trung gian dugc mo
ta & day.

C6 thé bi anh hudng, néu mudn, boi quy trinh tach hodc tinh ché thich hop bét
ky nhu, vi duy, loc, chiét, két tinh, sic ky cot, sdc ky 16p mong hodc sdc ky 16p day, hoac
két hop cac quy trinh nay. Cac minh hoa cu thé ctia cac quy trinh tich va phén lap thich
hop 6 thé c6 bang cach tham chiéu dén phan Vi du dudi day. Tuy nhién, cac quy trinh
tach hodc phan 1ap twong duong khac co thé ciing dugc sir dung.

Néu muén, cac chat dong phan (R)- va (S)- co thé dugc phan giai boi phuong
phap da biét ddi voi ngudi co hiéu biét trong linh vuc k¥ thuat, vi du bang cach tao ra
mudi ddng phan khong ddi quang ma cé thé duoc tach, vi du, bing cach két tinh; bang
cach tao ra dan xudt dong phan khong d6i quang ma co thé duoc tach, vi dy, bang cach
két tinh, sac ky khi-léng hodc 1ong; phan tmg chon loc mot chit ddng phan ddi anh véi
chét phan ung dic hiéu chét déng phéan ddi anh, vi du oxy hoa hodc khir enzym, sau dé
tach cac chat ddng phan dbi anh da duoc hodc chua dugc cai bién; hodc sic ky khi-long
hodc 1ong trong mai truong khong dbi xung, vi du trén nén mang khong ddi xtmg, nhu
silic dioxit voi phéi tir khong déi xtmg gén két hodc khi c6 mit dung méi khong dbi
xtng. Theo cach khic, cac chét ddng phan 1ap thé cu thé c6 thé duge tong hop bang
cach tong hop khong dbi xtng bang cac chat phan tmg, co chit, chat xuc tac hoic dung
moi hoat ddng quang hoc, hodc bang cach chuyén hoa mot chat dong phan d6i anh thanh

chat dong phan lap thé khac bang phép bién d6i khong dbi xtmg.
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Céc vi du duéi day s& mo6 ta day du hon cach thirc tao ra va st dung sang ché da

duge mé ta ¢ trén. Can hiéu rang cac vi du nay khong nham gi6i han pham vi thyc sy

cuia sang ché, ma chi dugc thé hién nham muc dich minh hoa. Trong cac vi du dudi day

va cac so do tong hop & trén, cac chir viét tat sau day co6 nghia nhu sau. Néu cac chir

vibt tit khong duoc dinh nghia, thi thuong nd cé nghia da dugc chip nhan.

DCM
dd
DMAP
DMEM

DMF
DMP
DMSO
EtOAc
ESI

Dang nudc

Microlit

Micromol

cong huong tir hat nhan

tert-butoxycarbonyl

Rong

Benzyloxycacbonyl

Vach doi

do chuyén dich héa hoc

boC

Diclometan

Cap vach doi

4-(Dimetylamino)pyridin

Mbi trudng Eagle duoc cai bién Dulbecco
(Dulbecco’s Modified Eagle’s Medium)
N,N-dimetylformamit

2,2-dimetoxypropan

Dimetylsulfoxit

etyl axetat

phuong phip ion héa phun dién tr

(electrospray ionization)
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Gram

Gio

Virut viém gan C

sic ky long hiéu ning cao

Hertz

Pon vi quéc té (International Unit)
Néng do trc ché & mirc e ché 50%
Hing sb két hop (thé hién bang Hz néu khong
c6 chi dinh nao khac)

Lithi bis(trimetylsilyl)amit
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Mol
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Milligam

phut
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Phé khéi

Nanomol
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Vach don

nhiét d0 trong phong

bao hoa

Vach ba
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axit trifloaxetic
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MO ta thiét bi

Phd 'H NMR duge ghi bang quang phé ké Varian. Cac dich chuyén héa hoc
duoc tinh theo phﬁn triéu (don vi ppm). Cac héng sb két hop tinh theo don vi hec (Hz).
Cac mau tach mo ta cac boi biéu kién va duoc goi 1a s (vach don), d (vach do1), t (vach
ba), q (vach bbn), quint (vach nam), m (vach boi) va br (rong).

Phé khdi (MS) rira giai phan tich muc thap duoc ghi trong nudc (Acquity). Cac

didu kién duéi day dugc dung duge md ta sau day.

Thiét bi: Agilent 1200-6100
Phuong thic quét: Phun dién duong/dm quét luan phién
Khoang quét: 100-1000 amu

Diéu kién LC:
Phan tich LCMS duoc tién hanh trén HALO C-18, 4,6%50 mm, 2,7 um, c6t C18 ¢ 45°C.

1,0 uL mau dugc tiém.
Gradien dugc dung la:
Pha dong A: nudc + 0,1 % thé tich/thé tich axit formic

Pha dong B: axetonitril + 0,1 % thé tich/thé tich axit formic

Thoi gian %A  %B Téc do dong

0,00 phut 95 5 1,8 ml/phut
1,0 phut 5 95 1,8 ml/phut
2,0 phut 5 95 1,8 ml/phut
2,5 min 95 5 1,8 ml/phut

Phat hién UV dugc dua ra béi tin hiéu hap phu tong cong & budc séng quét 214 nm va

254 nm.
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Thiét bi: Shimadzu LCMS-2020
Phuong thiic quét: Phun dién duong/am quét luan phién

Khoang quét: 100-2000 amu
Diéu kién LC:

Phéan tich LCMS duoc tién hanh trén HALO C-18, 4,6*50 mm, 2,7 um, c6t C18 & 45°C.

1,0 uL mau dugce tiém.
Gradien dugc dung la:
Pha dong A: nudc + 0,1 % thé tich/thé tich axit formic

Pha dong B: axetonitril + 0,1 % thé tich/thé tich axit formic

Thoigian %A  %B Téc do dong

0,00 phut 95 5 1,5 ml/phut
1,0 phut 5 95 1,5 ml/phut
2,0 phut 5 95 1,5 ml/phut
2,5 phut 95 5 1,5 ml/phut
3,0 phut 95 5 1,5 ml/phut

Phat hién UV duoc dua ra boi tin hiéu hip phu tong cong & bude séng quét 214 nm va
254 nm

So dod va quy trinh thir nghiém

Céc so d va quy trinh duéi ddy minh hoa cach hop chat theo sang ché c6 thé
duoc didu ché. Cac dung moi va diéu kién phan ng dua ra ciing nham muc dich minh
hoa va khong dy dinh gidi han sang ché. Hop chat khong khdng mé té la co san thuong

mai hodc dugc diéu ché sin béi ngudi cé hiéu biét trung binh trong linh vuc sir dung
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cac nguyén li¢u khoi dau c6 san. Cac vi du boc 16 & day chi nhim minh hoa va khoéng
du dinh gidi han hop chét véi pham vi theo sang ché.

Céc vi du bd sung chita trong d6 dugc xac dinh dé c6 cu hinh dugc thé hién boi
cac phuong phép quang phé da biét ddi voi nguoi cé hiéu biét trong linh vuc k¥ thuét
bao gém, nhung khong chi gidi han 6, phuong phap NMR 1D va 2D . Vi du, hop chét
¢6 Cong thire (1), (Ta), (Ib), (II) hodc (IIT) c6 thé dugc tong hop theo cac So do 1-6.

Theo mét phuong 4n, hop chat cé Cong thire 1.12 c6 thé dugc diéu ché nhu dugc
thé hién trén So dd 1. Hé vong hai vong trong cac Cong thuc 1.5 va 1.6 ¢6 thé duoc tao
ra st dung phan tng Ugi 4 thanh phan cia axit carboxylic 1.1, isoxyanit 1.2, aldehyt
1.3 va amoniac dé thu dugc dipeptit 1.4 sau d6 khir bao vé bang axit va vong hoéa. Céc
hop chit c6 Cong thie 1.5 va 1.6 ¢6 thé dugc tong hop st dung quy trinh téng hop Ugi
khong déi ximg voi viée bd sung cac chat phan tmg khong dbi xung nhwr axit phosphoric
khong dbi xtmg (Jian Zhang, et al, Science, 2018, 361, 1087). Isoxyanit (Isoxyanit
Chemistry: Application in Synthesis and Material Science, Edited by V. Nenajdenko,
Wiley-VCH, 1* Ed) ¢6 thé duoc téng hop bang cach loai nudc ciia formamit sir dung
vi du photpho oxyclorua, phosgen, diphosgen, toluensulfonyl clorua, v.v.. Formamit c6
thé 14n lwot dugc diéu ché bing cach formyl héa amin béi etyl format, formic axtic
anhydrit dugc phéi tron, axit formic/carbodiimit, este ctia axit formic dugc hoat hoa.
Aldehyt c6 Cong thue 1.3 (M. Vamos, et al, ACS Chem. Biol., 2013, 8, 725-732) co6
thé duoc didu ché tir qué trinh di-metyl hoa 4,4-dimetoxybutanenitril sau d6 khir bang
DIBAL-H. Hop chét c6 Cong thirc 1.8 ¢6 thé dugc didu ché bang cach lién hop Boc-N-
metyl-L-Ala-OH 1.7 vé1 chét dong phan khong d6i quang 1.5 mong mubn sir dung chét
phan g lién hop amit tiéu chuan nhu T3P, HATU, HBTU, EDC/HOBt, TBTU, va
tuong tu khi c6 mit bazo nhu bazo Hunig, N-metyl morpholin va tuong tu trong dung
mbi thich hop nhu DMF, DCM, va tuong tu. Alkyn trong Céng thirc 1.8 c6 thé dugc
khir chon loc bing cach hydrogen hoéa khi c6 mat chét xtic tac Lindlar, hodc phuong
phép khac dé thu duoc alken c6 Coéng thic 1.9. Alken c¢6 Céng thuc 1.9 ¢6 thé duoc
dime héa str dung quy trinh hoan vi olefin Grubbs dé thu dugc hop chat c6 Cong thirc
1.10. Olefin c6 Cong thirc 1.10 co thé dugc khir si dung qué trinh hydro héa khi c6 mat
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chét xtic tac kim loai nhu paladi trén cacbon, platin dé thu dugc hop chit co6 Cong thirc
1.11 trong d6 cic nhom bao vé€ Boc co6 thé dugc loai bo trong diéu kién axit nhu HCI,

TFA hodc tuong tur.
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Theo phuong 4n khac, hop chét trung gian c6 Céng thirc 2.8 ¢6 thé dwoc diéu
ché theo So d6 2. Hop chét trung gian 2.8 1a hop chét trung gian da ning lién quan dén
Cong thuc I, Ia, Ib, IT hodc III bang cach lién hop véi cac diamin khac nhau ma dugc
biét boi ngudi c6 hiéu biét trung binh trong Iinh vuc ky thut nay. Hop chét hai vong ¢6
Céng thirc 2.5 ¢6 thé duoc diéu ché bang cach sir dung phan tmg Ugi 4 thanh phan ciia
axit 2.1, isoxyanit 2.2, aldehyt 2.3 va amoniac dé tao ra dipeptit c6 Cong thire 2.4. Hop
chét c6 Cong thirc 2.5 ¢6 thé duoc diéu ché biang cach cho dipeptit 2.4 phan tng voi
axit ma cé thé tao ra cu tric vong hai vong ciing nhu indol amit (O. Kreye, et al,
SYNLETT, 2007, p 3188-3192). Hop chit c6 Céong thiic 2.6 va 2.7 c6 thé dugc diéu
ché bang cach lién hgp Boc-N-metyl-L-Ala-OH 1.7 v6i hop chét 2.5 st dung chat phan
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trng lién hop amit tiéu chuan nhu T3P, HATU, HBTU, EDC/HOBt, TBTU, va tuong tu
khi c6 mit bazo nhu bazo Hunig, N-metyl morpholin va bazo tuwong tu trong dung moi
thich hop nhu DMF, DCM, va dung méi twong tu. Axit c6 Cong thire 2.8 ¢6 thé duoc
diéu ché bing cach thiiy phan bazo cua indol amit c6 Cong thirc 2.6 khi c6 mét natri

hydroxit hoac chét twong tu trong cac dung moi nhu nude, metanol.
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Theo phuong an khéc, hop chét trung gian c6 Cong thirc 3.7 ¢6 thé duoc diéu
ché theo So dd 3. Hop chét trung gian 3.7 1a hop chét trung gian da ning ddi véi hop
chét c6 Cong thire 1, Ia, Ib, IT hogc IIT bing céch lién hop véi cac diamin khac nhau ma
d3 biét bai nguoi c6 hiéu biét trung binh trong linh vic ky thuat nay.

S dd 3. Chét phan tmg thioamit hoa dugc hoat hoa c6 Céng thire 3.4 ¢6 thé duoc
diéu ché nhu sau. Lién hop amit ctia Boc-N-metyl-L-Ala-OH 1.7 v6i diamin ¢6 Cong
thitc 3.1 st dung diéu kién lién hop anhydrit da dugc phéi tron hodc céc dicu kién lién
hop amit khéc cé thé tao ra hop chat c6 Cong thirc 3.2. Tién hanh thionat héa amit 3.2
sit dung phospho pentasulfua khi ¢c6 mat bazo nhu natri cacbonat hodc bazo tuong tu
trong dung méi nhu THF co thé cho thioamit c6 Céng thirc 3.3. Chat phan Ung

nitrobenzotriazol ¢6 Cong thirc 3.4 co thé duoc diéu ché bang cach cho thiomamit 3.3
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phan tmg voi natri nitrit trong axit axetic trong cac dung moéi nhu THF va dung moi
twong tuw (M. Ashraf Shalaby, et al, J. Org. Chem. 1996, 61, p 9045-9048). Hop chét c6
cac Cong thuc 3.5 va 3.6 co thé duoc diéu ché bang cach cho phdn tng indol amit 2.5
va chit phan tng thioaxyl hoa dugc hoat hoa c6 Cong thirc 3.4 khi c6 mat bazo nhu
bazo Hunig, trietylamin hodc bazo twong tu trong cac dung mo6i nhu DCM, DMF hoéc
dung mdi twong tw. Chét dong phan khong déi quang da dugc tach co Cong thire 3.5 ¢6
thé dugc cho phan tng véi nudc bazo nhu natri hydroxit trong dung mdi rugu nhu

metanol dé tao ra hop chét trung gian c6 Cong thirc 3.7.

So db 3
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Theo phuong an khac, hop chét c6 Cong thire 4.3 va 4.5 ¢6 thé duogc diéu ché

theo So dd 4. Hop chat c6 Cong thic 4.2 va 4.4 co thé duge diéu ché bang cach lién
hop hop chét trung gian 2.8 hodc 3.7 v6i diamin 4.,1 khi ¢é mat cht phan tng lién hop
hodc thong qua céac este dugc hoat hoa khi c6 mat bazo nhu bazo Hunig, trietylamin
hodc bazo tuong tu va trong cdc dung moi nhu DMF, THF, DCM hodc dung moéi tuong
fw. Viéc lién hop cac chat phan ung nhu HATU, TBTU, BOP. PyBOP, DEPBT,
EDC/HOBt, EEDQ nhung khong chi giéi han ¢ danh sach nay co thé dugc sir dung
trong cac phan ung lién hop. Hop cht c6 cac Cong thirc 4.3 va 4.5 ¢6 thé duoc diéu
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ché béng cach khir bao vé Boc cua hop chit 4.2 va 4.4 trong diéu kién axit nhu HCI,
TFA hodc axit tuong tu.

So do 4
s 2
s (S)N . Phin tir
Q (8) HoN-lién két -NH;
\ s) NH 0O OH
Bod = 4.1 Boc
2.8
- /Boc
(S) \
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s) H
N B 4.1 Boc

Céc diamin dé lién hop hop chat trung gian 2.8 va 3.7 14 c6 san tir cdc ngudn
cung cap thuong mai hodc cé thé duoc tao ra trong pham vi ky nang trong linh vuc ky
thuat ndy. Cac vi du khac nhau dugc minh hoa trong So dd 5 nhung khong chi gii han
0 loai hoa chat hodc cac nhém chitc duoc st dung cho céac phén tir lién két. Cac diamin
c6 Cong thirc 5.3 va 5.5 ¢6 thé dugc diéu ché bang cach bis-alkyl hoa rugu amino 5.1
hodc 5.4 trong d6 X 1a nhém doi chuyén nhu halogenua, tosylat, mesylat hodc tuong tu

khi c6 mait bazo nhu natri hydrua, hodc bazo twong tu trong cac dung méi nhu DMF,
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THF hodc twong tu. Hop chat c6 Céng thirc 5.8 va 5.10 c6 thé dugc diéu ché bang cach
lién hgp duogc bao vé axit amin 5.6 va 5.9 trong cac didu kién lién hop amit tiép d6 1a

khtr bao vé axit.
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trong d6 & hinh chit nhat 1 1 phan tir lién két.

Theo phuong 4n khac, cac dime c6 cac Cong thirc 6.7, 6.8, 6.9, 6.10 va 6.11 co
thé dugc didu ché theo So dd 6. Hop chét c6 cac Cong thirc 6.3, 6.4, 6.5 va 6.6 ¢6 thé
duge diéu ché bing cach lién hop lién két amit cac hop chét trung gian 2.8 va 3.7 véi
cac amin c6 cac Cong thitc 6.1 va 6.2 trong do X va Y la cac phan tir lién két véi cac
nhém chirc ¢ tdn cung ma c6 thé duoc str dung cho phéan ung khac. Vi du vé cac nhom
chirc nhung khong chi gi¢i han & cac danh sich sau day la amin dugc bao vé, axit
carboxylic dugc bao vé, thiol duge bao v¢, alkyn, alken, sulfonyl clorua, azit, hydroxyl,
halogenua, nitril, izoxyanat. Monome cé cac Cong thirc 6.3 va 6.5 ¢ thé dugc dime
hoa dé tao ra dime c6 cac Cong thirc 6.7 va 6.11, vi du khi X chira aalkyn, alken, amin
hodc cac nhom chirc khac ma co thé phan tmg tiép dé tao ra homodime bang cach lién
hop alkyn qua trung gian d6ng, hoan vi olefin, tao ra ure hodc sulfamit. Monome c6 cac

Cong thuc 6.3,6.4,6.5va 6.6 c6 thé phan tng v6i nhau dé tao ra cac heterodime cé cic
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Cong thirc 6.8, 6.9 va 6.10, vi du khi X chira amin va Y chira axit carboxylic, sulfonyl
clorua, izoxyanat ma co thé tao ra amit, sulfonamit, hodc ure; hodc vi du khi X la alkyn
va Y 14 azit ma c6 thé tao ra triazol; hodc khi X chira hydroxy va Y chira halogen ma cé
thé tao ra ete. Cac hoa chét khong chi gi6i han ¢ danh sach néu trén ma con c6 dang két
hop khéac dbi véi ngudi cé hiéu biét trong linh vye.

Hop chét trung gian I:

Axit (45.75.9285)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-

dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic

H

S
()
o YN~
NH OH
BoEN@_}\ 0

Budc 1: (E)-1-(2-nitrostyryl)pyrolidin

Dung dich chira 1-metyl-2-nitrobenzen (50 g, 365mmol) trong N,N-
dimetylformamit (200mL) duoc b6 sung pyrolidin (31,1 g, 438mmol) va 1,1-dimetoxy-
N,N-dimetylmetanamin (52,2 g, 438mmol). Hoén hop thu dugc duge khuéy 0 60 °C. Sau
5 h, nhiét d6 duoc tang 1én dén 80 °C va duoc khudy trong 17 h. Khi duge lam lanh dén
nhiét d6 trong phong, hon hop dugc phan b giita metyl tert-butyl ete (500mL) va nudc
(1 L). Pha nudc dugce tach ra va duge chiét bang metyl tert-butyl ete (500mL). Céc 16p
hitu co gom lai dugc rua bang nudc mudi,dugc 1am kho trén natri sulfat khan, dugce loc
va duoc co dé tao ra (E)-1-(2-nitrostyryl)pyrolidin (80 g, tho) ¢ dang dau mau do thim.

Déu nay duoc str dung cho budc tiép theo ma khong can tinh ché thém.

Budc 2: 1-(2,2-dimetoxyetyl)-2-nitrobenzen

Dung dich chira (E)-1-(2-nitrostyryl)pyrolidin (80 g, thd) trong metanol (600mL)
duoc bd sung tir tir trimetylclosilan (59,5 g, 550mmol). Hon hop dugc gia nhiét dé hoi
Iuu trong 24 h. Pdng thoi dung dich duge dé ngudi toi nhiét d§ trong phong va duge ¢6
trong chan khong dé thu dugc phan lang cin. N6 dugc phan bd giira etyl axetat (500mL)
va 5% nudc axit xitric (800mL). Lép nude duoc chiét bing etyl axetat (2 x 300mL).

Céc 16p hiru co gom lai duoc rua bang 5% nudc natri bicacbonat (300mL) tiép do la
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nuée mubi. San phém th6 duoc lam kho qua natri sulfat khan, dugc loc va dugc co dé
tao ra 1-(2,2-dimetoxyetyl)-2-nitrobenzen (79 g, tho) ¢ dang dau mau do thim ma duoc

str dung cho budc ti€p theo ma khong can tinh ché thém.

Bude 3: 2-(2.2-dimetoxyetyl)anilin

Dung dich chtra 1-(2,2-dimetoxyetyl)-2-nitrobenzen (79 g, 374,4mmol) trong
metanol (1 L) dugc bd sung paladi trén cacbon dugc hoat héa (17,6 g). Hon hop duoc
khudy trong diéu kién hydro & 50 psi ¢ nhiét do trong phong trong 17 h. Hon hop duge
loc qua diatomit va dugc rura béng metanol. Phan loc duoc cd dé tao ra san phém tho.
San phém thé dugc hoa tan trong metyl tert-butyl ete (500mL) va duoc lgc. Phan loc
duoc c6 dé tao ra 2-(2,2-dimetoxyetyl)anilin (60 g, 331,5mmol, hiéu suit 88,5%) & dang
diu mau do thAm. Dau nay duoc sit dung cho bude tiép theo ma khong can tinh ché
thém. '"H NMR (400 MHz, DMSO-ds) éppm 6,98 — 6,89 (m, 2H), 6,63 (dd, /=79, 1,1
Hz, 1H), 6,51 (td, J= 7,4, 1,2 Hz, 1H), 4,80 (s, 2H), 4,55 (t, J = 5,6 Hz, 1H), 3,25 (s,
6H), 2,72 (d, J= 5,6 Hz, 2H).

Budc 4: N-(2-(2.2-dimetoxvyetyl)phenyl)formamit

Dung dich chira 2-(2,2-dimetoxyetyl)anilin (60 g, 331,5mmol) va etyl format
(36.8 g, 497,2mmol) trong tetrahydrofuran khé (400mL) duoc bd sung tir tir dung dich
lithi bis(trimetylsilyl)amit 1M (597mL, 597mmol). Hoén hop duoc khuéy O nhiét do
trong phong trong 12 h va sau do6 dugc hdi lIuu trong 18 h. Pong thoi amoni clorua bio
hoa (200mL) duoc bd sung va hdn hop dugc chiét bang etyl axetat (3 x 200mL). Cac
pha hiru co duoc két hop, duoc lam kho trén natri sulfat khan, duogc loc va dugce ¢6. San
phim thé duoc tinh ché bing sic ky silicagel [diu mo ete/etyl axetat (6:1 thé tich/thé
tich)] dé cho N-(2-(2,2 dimetoxyetyl)phenyl)formamit (58 g, 277,5mmol, hiéu suét
83,7%) o dang dau mau do tham.
LCMS (2,5 phut axit formic): Rt = 1,354 phut, m/z: 209,1 [M+1]", 231,9 [M+Na]".

Budce 5: 1-(2,2-dimetoxyetyl)-2-isoxyanobenzen
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Dung dich chira N-(2-(2,2 dimetoxyetyl)phenyl)formamit (58 g, 277,5mmol)
trong diclometan (500mL) ¢ 0 °C duoc bd sung trietylamin (143 g, 1415,3mmol) tiép
d6 1a photpho oxyclorua (63,9 g, 416,3mmol). Hén hop dugc lam Am dén nhiét do trong
phong va duoc khudy trong 2 h. Pdng thoi né dugc rot vao nudc natri bicacbonat bao
hoa (300mL) va duoc chiét bing diclometan (3 x 200mL). Cac 16p hiru co duge lam
kho trén natri sulfat khan, dugc loc va dugc cb. San phém tho dugc tinh ché béng sic
ky silicagel [dAu mo ete/etyl axetat (20:1 thé tich/thé tich)] dé cho 1-(2,2-dimetoxyetyl)-
2-isoxyanobenzen (42 g, 218,5mmol, hi¢u suit 79,2%) & dang dau mau nau nhat. 'H
NMR (400 MHz, DMSO-ds) éppm 7,57 — 7,27 (m, 4H), 4,61 (t, J = 5,6 Hz, 1H), 3,27
(s, 6H), 3,00 (d, J = 5,6 Hz, 2H). LCMS (2,5 phut axit formic): Rt = 1,455 phut, m/z:
192,0 [M+17".

Budc 6: 4.4-dimetoxy-2.2-dimetylbutannitril

Dung dich chira diisopropylamin (89,4mL, 682mmol) trong tetrahydrofuran (1
L) & -10 °C trong diéu kién nito dugc b sung dung dich n-butyl lithi 2,4 M trong hexan
(288mL, 682mmol). Sau 30 phit, hon hop duge 1am lanh dén -78°C va dung dich chira
4,4-dimetoxybutannitril (40 g, 310mmol) trong tetrahydrofuran (30mL) dugc b6 sung.
Sau 1 h metyl iodua (42,4mL, 682mmol) dugc bd sung rét tir tir. Hon hop duoc lam 4m
dén nhiét do trong phong va dugc khuiy qua dém. Dong thoi n6 duge lam ngudi bang
nude amoni clorua bdo hoa va duge chiét biang etyl axetat (3 x 400mL). Cac 16p hiru co
duoc 1am kho trén natri sulfat khan, dugc loc va dugc cd. San phém thd duoc tinh ché
bing sic ky silicagel [ddu mo ete/etyl axetat (30:1 thé tich/thé tich)] dé cho 4,4-
dimetoxy-2,2-dimetylbutannitril (35 g, 223mmol, hiéu sudt 71,9%) & dang dau mau
vang nhat. 'H-NMR (400 MHz, CDCls) dppm 4,60 (t, J = 5,4 Hz, 1H), 3,36 (s, 6H),
1,83 (d, J= 5,4 Hz, 2H), 1,39 (s, 6H).
Budc 7: 4.4-dimetoxy-2.2-dimetylbutanal

Dung dich chira 4,4-dimetoxy-2,2-dimetylbutannitril (27 g, 172mmol) trong
diclometan (800mL) dugc bd sung dung dich chira diisobutylnhém hydrua 1M trong
hexan (189mL, 189mmol) tir tir ¢ -78°C trong 3,5 h. Dodng thoi n6 duge 1am am dén
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nhiét do trong phong va dugc lam ngudi bang nudc amoni clorua bio hoa (400mL) va
mudi Rochelle (400mL). Pha nudc duge chiét béng diclometan (2 x 400mL). Cac 16p

~ hiru co gom lai dugc rira bé‘mg nude mudi (400mL), duoc lam kho trén natri sulfat khan,
duoc loc va duoc ¢6. San pham tho duge tinh ché bang séc ky silicagel [dAu mo ete/etyl
axetat (30:1 thé tich/thé tich)] dé cho 4,4-dimetoxy-2,2-dimetylbutanal (13 g,
81,1mmol, hi¢u suat 47,1%) & dang dau khong mau. LCMS (2,5 phut axit formic): Rt
= 1,453 phut, m/z: 182,9 (M+Na).

Budc 8: (45,9aS5)-4-amino-7-(1H-indol-1-carbonyl)-8,8-dimetylhexahydropyrolo[2,1-
b][1.3]thiazepin-5(2H)-on

a. Hon hop chita N-(tert-butoxycarbonyl)-S-trityl-L-homoxystein (11,8 g,
24, 7mmol), 1-(2,2-dimetoxyetyl)-2-isoxyanobenzen (tir Budc 5) (4,5 g, 23,5mmol), 4,4-
dimetoxy-2,2-dimetylbutanal (tir Bude 7) (4,5 g, 28,2mmol) va amoniac 7M trong
metanol (10mL) trong 2,2,2-trifloetanol (150mL) dwoc khudy & 100°C trong 2 h. Pong
thoi no duoc lam ngudi bfing dung dich nudc natri hydroxit 1M (200mL) va dugc chiét
bang etyl axetat (3 x 150mL). Céc pha hitu co gom lai dugc lam khé trén natri sulfat
khan, duoc loc va dugc c6 dé tao ra fert-butyl ((28)-1-((1-((2-(2,2-
dimetoxyetyl)phenyl)amino)-5,5-dimetoxy-3,3-dimetyl-1-oxopentan-2-yl)amino)-1-
0x0-4-(tritylthio)butan-2-yl)carbamat thé (26 g, th6) ¢ dang chét rin mau nau. N6 duoc

stt dung cho budc tiép theo ma khong can tinh ché thém bat ky.

b.  Tiép theo budc a, dung dich chura fert-butyl ((25)-1-((1-((2-(2,2-
dimetoxyetyl)phenyl)amino)-5,5-dimetoxy-3,3-dimetyl- 1-oxopentan-2-yl)amino)-1-
ox0-4-(tritylthio)butan-2-yl)carbamat thd (26 g, tho) trong diclometan (200mL) duoc
bd sung tir tir axit trifloroaxetic (20mL). Hoén hop duge khudy & 40°C trong 2 h. Dung
mdi duoc ¢b va san pham tho duge tinh ché bang sic ky silicagel [diclometan / metanol
(25:1 thé tich/thd tich)] dé cho (4S,9aS)-4-amino-7-(1H-indol-1-carbonyl)-8,8-
dimetylhexahydropyrolo[2,1-b][1,3]thiazepin-5(2H)-on (7,5 g, 21,0mmol) & dang cat
rén. LCMS (2,5 phut axit formic): Rt = 1,361 phut, m/z: 357,9 [M+1]".
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Bude 9: tert-butyl  ((S)-1-(((4S,75.9a5)-7-(1H-indol-1-carbonyl)-8.8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-

yl)(metyl)carbamat
Dung dich chira (4S,9aS)-4-amino-7-(1H-indol-1-carbonyl)-8,8-
dimetylhexahydropyrolo[2,1-b][1,3]thiazepin-5(2H)-on (14 g, 3 9,2mmol), N-(tert-

butoxycarbonyl)-N-metyl-L-alanin (8,76 g, 43,1mmol), 1-hydroxybenzotriazol (5,82 g,
43,1mmol) va 4-metylmorpholin (11,88 g, 117,6mmol) trong tetrahydrofuran (400mL)
dugc bo sung N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (8,27 g,
43,1mmol). Hon hop dugc khudy & nhiét do trong phong trong 3 h. DPong thoi né dugc
lam ngudi br?mg dung dich nudc natri bicacbonat bao hoa (300mL) va dugc chiét béng
etyl axetat (3 x 150mL). Cac 16p hitu co gom lai dugc rira béng nude mudi (200mL),
dwoc 1am kho trén natri sulfat khan, dugc loc va duoc c6. San phém thd dugce tinh ché
bang sic ky silicagel [dAu mo ete/etyl axetat (2:1 thé tich/thé tich dén 1:1 thé tich/thé
tich)] dé cho tert-butyl ((S)-1-(((4S,7R,92aS)-7-(1H-indol-1-carbonyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (5,2 g, 9,6mmol, hi¢u suat 24,5%) & dang cat rdn va san phém mong
mubn tert-butyl ((S)-1-(((4S,7S5,9aS)-7-(1H-indol-1-carbonyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)- 1 -oxopropan-2-
yl)(metyl)carbamat (5,0 g, 9,2mmol, hi¢u suit 23,5%) & dang chét rin mau vang nhat.
LCMS (2,5 phit axit formic): Rt = 1,740 phut, m/z: 564,8 [M+1]".

Budc 10: Axit (45.75.9a85)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxylic
Dung dich chira tert-butyl ((S)-1-(((4S,75,9a85)-7-(1H-indol-1 -carbonyl)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (3,9 g, 7,19mmol) trong metanol (60mL) dugc bd sung dung dich
natri hydroxit 1M (60mL). Hon hop dugc khudy o nhiét d6 trong phong trong 24 h.
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Dung mbi dé bay hoi dugc loai bo trong diéu kién 4p suat giam. Pha nuéc con lai dugce
rira bang etyl axetat (50mL) va do pH cua pha nudc dugc didu chinh bang axit xitric
dén do pH = 3. Pha nuéc dugc chiét béng etyl axetat (3 x 60mL). Céc pha hitu co gom
lai duoc rua béng nude mudi (100mL), duge lam kho trén natri sulfat khan, dugc loc
va dugc . San pham thd duge tinh ché bang sic ky silicagel [dAu mo ete/etyl axetat
(1:2  thé tich/thé  tich)] d& cho  axit  (4S,75,9a8)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (2 g, 4,51mmol, hi¢u suit 62,7%) ¢ dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 1,493 phit, m/z: 443,9 (M+1). !H NMR (400
MHz, CDCI3) éppm 12,57 (s, 1H), 7,75 (d, J = 6,6 Hz, 1H), 5,46 (t, J = 7,2 Hz, 1H),
4,64 —4,60 (m, 1H), 4,43 (s, 1H), 3,98 (s, 1H), 3,17 - 3,11 (m, 1H), 2,88 (dd, J = 14,6,
3,0Hz, 1H), 2,74 (s, 3H), 2,27 (dd, J = 12,9, 7,5 Hz, 1H), 2,12 2,10 (m, 1H), 1,80 (dd,
J=13,0, 7,1 Hz, 1H), 1,74- 1,68 (m, J = 11,2 Hz, 1H), 1,40 (s, 9H), 1,25 (d, J = 7,1 Hz,
3H), 1,09 (d, J = 10,6 Hz, 6H).

Hop chit trung gian II:
Axit (4S.7S.9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-

8.8.9a-trimetyl-5-oxooctahydropyrolo[2.1-b][ 1,3]thiazepin-7-carboxylic

s

(S):
S (S) N (s)
NH OH
BocN@)\ O (@]
/ s

-
-

Budc 1: tert-butyl (S)-(1-((2-amino-5-nitrophenyl)amino)-1-oxopropan-2-

vl)(metyl)carbamat

Dung dich chira N-(tert-butoxycarbonyl)-N-metyl-L-alanin (20,3 g, 100mmol)
trong tetrahydrofuran kho (1,2 L) duoc bd sung 4-metylmorpholin (20,2 g, 200mmol).
Hoén hop duge khudy & —20°C trong 10 phut sau do bd sung isobutyl carbonocloridat
(13,6 g, 100mmol) tirng giot. Hdn hop duge khuay & —15°C trong 2 h va duoc lam am

dén nhiét d6 trong phong qua dém. Hon hop duoc pha lodng bang etyl axetat (1,6 L) va
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duogc rua lan luot bang dung dich nuéc dinatri hydro phosphat IM (1 L), dung dich
nudc natri bicacbon ¢ 5% (1 L) va nuéc mudi (1 L). Pha hiru co duoc 1am khé qua natri
sulfat khan, duoc loc va dugc co dé tao ra (S)-tert-butyl (1-((2-amino-5-
nitrophenyl)amino)-1-oxopropan-2-yl)(metyl)carbamat (30 g, 88,7mmol, hi¢u suat
88,7%) & dang dau mau do thim. LCMS (2,5 phut axit formic): Rt = 1,537 phut, m/z:
360,9 (M+Na).

Budc 2: tert-butyl (S)-(1-((2-amino-5-nitrophenyl)amino)-1-thioxopropan-2-

vl)(metyl)carbamat

Dung dich chira photpho(V) sulfua (24,4 g, 110mmol) trong tetrahydrofuran kho
(1,6 L) duoc bd sung natri cacbonat (5,8 g, 55mmol). Hén hop duge khudy trong 1 gid
& nhiét do trong phong ma sau d6 dugc lam ngudi dén 0°C. Tert-butyl (S)-(1-((2-amino-
5-nitrophenyl)amino)-1-oxopropan-2-yl)(metyl)carbamat (40 g, 1 10mmol) duoc bd
sung vao phan tng. Hon hop dugc khuay ¢ nhiét d6 trong phong trong 3 h. Dung méi
duoc co trong chin khong va dugc pha loang bang etyl axetat (1 L) ma dugc rira bang
dung dich nudce natri bicacbon ¢ 5% (500mL) va nudce mudi (500mL). Lép hitu co dugce
lam kho qua natri sulfat khan, duoc loc va dugc co dé tao ra tert-butyl (S)-(1-((2-amino-
5-nitrophenyl)amino)- 1 -thioxopropan-2-yl)(metyl)carbamat (33 g, 93,2mmol, hiéu sudt
84,7%) san phém 0 dang chit rdn mau da cam. LCMS (2,5 phut axit formic): Rt = 1,602
phuat, m/z: 376,8 (M+Na).

Budce 3: tert-butyl (S)-metyl(1-(6-nitro-1H-benzo[d][1,2,3]triazol-1-yI)-1-

thioxopropan-2-vl)carbamat

Dung dich chtta tert-butyl  (S)-(1-((2-amino-5-nitrophenyl)amino)-1-
thioxopropan-2-yl)(metyl)carbamat (30 g, 84,6mmol) trong tetrahydrofuran kho
(250mL) va axit axetic (250mL) dugc bd sung natri nitrit (9 g,130,4mmol). Hén hop
duoc khudy & 0°C trong 1,5 h. N6 dugc rira lan luot bang nude (3 x 500mL), dung dich
nudc natri bicacbon & 5% (2 x 500mL) va nudce mudi (500mL). Lop hitu co duge 1am

kho qua natri sulfat khan, dugc loc va dugc ¢6 dé tao ra tert-butyl (S)-metyl(1-(6-nitro-
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1H-benzo[d][1,2,3]triazol-1-yl)-1-thioxopropan-2-yl)carbamat (20 g, 54,8mmol, hi¢u
suat 64,8%) & dang dau mau nau ma duge su dung cho budc tiép theo ma khong can

tinh ché thém.

Bude 4: tert-butyl  ((S)-1-(((4S,7S.9aS)-7-(1H-indol-1-carbonyl)-8.8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1.3]thiazepin-4-yl)amino)-1-thioxopropan-2-

yl)(metyl)carbamat
Dung dich chua (4S,9aS)-4-amino-7-(1H-indol-1-carbonyl)-8,8-
dimetylhexahydropyrolo[2,1-b][1,3]thiazepin-5(2H)-on (15 g, 42mmol) va tert-butyl

(S)-metyl(1-(6-nitro- 1H-benzo[d][1,2,3]triazol-1-yl)- 1-thioxopropan-2-yl)carbamat
(20 g, 54,7mmol) trong diclometan (400mL) dugc bd sung trietylamin (8,6 g,
84,6mmol) & 0 °C. Hon hop duoc khudy & nhiét d6 trong phong qua dém. Hon hop duge
cd trong diéu kién ap sudt giam dé tao ra san pham thé. San pham thé duge tinh ché
bing sic ky silicagel (etyl axetat / diu mo ete = 1/15) dé tao ra tert-butyl ((S)-1-
(((4S,7R,9aS)-7-(1H-indol-1-carbonyl)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)-1-thioxopropan-2-yl)(metyl)carbamat ) (3,0 g, 5,37mmol,
hiédu sudt 25,5%) ¢ dang dau mau vang va chat dong phan khong d6i quang mong muén
tert-butyl ((S)-1-(((4S,7S,9aS)-7-(1H-indol- 1-carbonyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-4-yl)amino)-1-thioxopropan-2-
yl)(metyl)carbamat (3,9 g, 6,98mmol, hi¢u suat 29,4%) ¢ dang dau mau vang. LCMS
(2,5 phut axit formic): Rt = 1,905 phut, m/z: 580,8 (M+Na).

Bude 5: Axit (4S.7S.9aS)-4-(2-((tert-butoxycarbonyl)(metyl)amino)etanthioamido)-

8.8.9a-trimetyl-5-oxooctahydropyrolo[2,1-b][1.3 thiazepin-7-carboxylic
Dung dich chta tert-butyl (2-(((4S,7S,9aS)-7-(1H-indol-1-carbonyl)-8,8-

dimetyl-5-oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-4-yl)amino)-2-
thioxoetyl)(metyl)carbamat (1,5 g, 2,69mmol) trong metanol dugc bd sung tu tr dung
dich nuéc natri hydroxit 1M (60mL). Hon hop duoc khudy ¢ nhiét do trong phong qua

dém. Dung moéi d& bay hoi dugc loai bo trong diéu kién ap sut giam va dung dich con
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lai duoc chiét bang etyl axetat (50mL). P9 pH ctia 16p nudce dugc diéu chinh bang 20%
dung dich nudc axit xitric dén d6 pH = 4 ma sau d6 duoc chiét bang etyl axetat (3 x
100mL). Cac 16p hiru co dugce két hop, dugc rua béng nude mudi (100mL), dugc lam
khé trén natri sulfat khan, dugc loc va dugc co dé tao ra axit (4S,7S,9aS)-4-(2-((tert-
butoxycarbonyl)(metyl)amino)etanthioamjdo)-8,8,9a-trimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (1 g, 21,8mmol, hi¢u sudt 81%)
& dang dau mau nau. LCMS (2,5 phut axit formic): Rt= 1,632 phut, m/z: 481,8 (M+Na).

Hop chét cita vi du 1
(45,4'S,7S,7'S,9a8,9a'S)-N,N'-(metylenbis(4,1-phenylen))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

Bude 1: N, N'-(metylenbis (4.1-phenylen)) diformamit

Dung dich chira 4,4'-metylendianilin (5 g, 25,2mmol) trong toluen (40mL) duoc
bd sung axit formic (4,64 g, 100,8mmol). Hdn hop duge khudy & 110°C trong 2 h. Phan
ung dugc cd. San phém tho duoc rira béng diclometan va duoc loc dé thu dugc san
phfim mong mudn N, N'-(metylenbis (4,1-phenylen)) diformamit (4,7 g, 18,5mmol, hi¢u
suit 73,4%) ¢ dang chit rin mau tréng. LCMS (2,5 phit axit formic): Rt = 1,165 phut,
m/z: 255,1 [M+1]".

Budc 2: bis (4-isoxyanophenyl)metan

Dung dich chira N, N'-(metylenbis (4,1-phenylen)) diformamit (4,7 g, 18,5mmol)
trong diclometan (150mL) ¢ 0°C duoc bd sung trietylamin (19 g, 188,7mmol) sau do
bd sung photpho oxyclorua (8,5 g, 55,4mmol). Hon hop duoc lam Am dén nhiét 46 trong
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phong va dugc khudy trong 2 h. Phin trng dugc rét vao nude natri bicacbonat bio hoa
(100mL) va dugc chiét bang diclometan (3 x 60mL). Cac phf?ln hiru co duoc lam kho
trén natri sulfat khan, duoc loc va dugc c6. San pham thd dugce tinh ché bang sic ky
silicagel [diclometan /metanol (25:1 thé tich/thé tich)] dé cho bis (4-isoxyanophenyl)
metan (1,6 g, 7,3mmol, hidu sut 39,6%) ¢ dang chat rin mau trang. LCMS (2,5 phut
axit formic): Rt = 1,715 phat, m/z: 218,9 [M+1]".

Budc 3: (45.4'S.9aS.,92'S)-N.N'-(metylenbis(4,1-phenylen))bis(4-amino-8,8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit

Hon hop chita N-(fert-butoxycarbonyl)-S-trityl-L-homoxystein (2,4 g,
5,04mmol), bis(4-isoxyanophenyl)metan (500 mg, 2,29mmol), 4,4-dimetoxy-2,2-
dimetylbutanal (954 mg, 5,95mmol) va amoniac 7M trong metanol (2mL, 14mmol)
trong 2,2,2-trifloetanol (10mL) dugc khuéy & 80°C trong 30 phut trong céc diéu kién vi
song. Hon hop duge lam ngudi bang 1 M nudc natri hydroxit (20mL) va dugc chiét
bang etyl axetat (3 x 15mL). Céc pha hitu co dugc két hop, dugc lam khé trén natri
sulfat khan, duogc loc va dugc co dé tao ra di-tert-butyl ((2S,2'S)-((((metylenbis(4,1-
phenylen))bis(azanediyl))bis(5,5-dimetoxy-3,3-dimetyl-1-oxopentan-1,2-
diyl))bis(azanediyl))bis(1-oxo-4-(tritylthio)butan-1,2-diyl))dicarbamat thé (2,0 g, tho)
& dang chat rdn mau nau. N6 duge st dung cho budce tiép theo ma khong can tinh ché
them bat ky. Dung dich chita di-tert-butyl ((2S,2'S)-((((metylenbis(4,1-
phenylen))bis(azanediyl))bis(5,5-dimetoxy-3,3-dimetyl-1-oxopentan-1,2-
diyl))bis(azanediyl))bis(1-oxo-4-(tritylthio)butan-1,2-diyl))dicarbamat thé (2 g, tho)
trong diclometan (20mL) duoc b sung tir tir axit trifloroaxetic (SmL). Hon hop dugce
khuy & 40°C trong 2 h. Phan tmg dugc c6 va duge tinh ché bang sic ky silicagel
[diclometan/metanol (6:1 thé tich/thé tich)] dé cho (4S,4'S,9aS,9a'S)-N,N"-
(metylenbis(4,1-phenylen))bis(4-amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) (500 mg, 0,74mmol) ¢ dang cat ran. LCMS (2,5 phut
axit formic): Rt = 1,263 phut, m/z: 678,8 [M+1]".
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Budce 4. di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S,9aS ,9a'S)-(((metylenbis(4. 1 -

phenvylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2.1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chtra (4S,4'S,9aS,9a'S)-N,N'-(metylenbis(4,1-phenylen))bis(4-

amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) (550
mg, 0,810mmol), N-(fert-butoxycarbonyl)-N-metyl-L-alanin (362 mg, 1,782mmol), 1-
hydroxybenzotriazol (241 mg, 1,782mmol) va 4-metylmorpholin (491 mg, 4,860mmol)
trong tetrahydrofuran (30mL) dugc b6 sung N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit hydroclorua (342 mg, 1,782mmol). Hoén hop duge khuéy 0 nhiét do
trong phong trong 3 h. Hon hgp duge 1am ngudi bing nudc natri bicacbonat bio hoa
(25mL) va dugc chiét béng etyl axetat (3 x 15mL). Cac pha hitu co gom lai dugc rira
béng nude mudi (20mL), dugc 1am kho trén natri sulfat khan, dugc loc va dugce c6. San
pham tho dugc tinh ché bing sic ky silicagel [diclometan / metanol (25:1 thé tich/thé
tich)] thu duoc san phdm khéng tinh khiét ma duoc tinh ché tiép bang HPLC khong doi
xtng dé cho sin phém mong muén di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
(((metylenbis(4,1-phenylen))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (55 mg, 0,052mmol, hiéu suit 6,4%) ¢ dang chét rin mau
trang. LCMS (2,5 phit axit formic): Rt = 1,828 phut, m/z: 425 [(M — 2Boc)+2]7/2.

Budc 5: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-(metylenbis(4,1-phenylen))bis(8,8-dimetyl-4-

((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2.1-b][1.3]thiazepin-7-

carboxamit) dihydroclorua
Dung dich choa  di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
(((metylenbis(4,1-phenylen))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (55 mg, 0,052mmol) trong diclometan (6mL) duoc bd
sung hydro clorua 4N trong 1,4-dioxan (1,5mL). Hoén hop duoc khudy & nhiét d6 trong
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phong trong 2 h. Dung m6i dugc loai bo trong diéu kién ap suét gidm va chit ran duoc
1am khé trong moi truong cd do chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,92'S)-
N,N'-(metylenbis(4,1-phenylen))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~dihydroclorua (43 mg,
0,046mmol, hiéu sudt 88,5%) ¢ dang chét rin mau tring. 'H NMR (400 MHz, DMSO-
ds) Sppm 10,08 (s, 2H), 9,27-9,24 (m, 2H), 8,87-8,84 (m, 2H), 8,80 (d, J= 6,8 Hz, 2H),
7,52 (d, J=8,0 Hz, 2H), 7,14 (d, J= 8,0 Hz, 2H), 5,47 (t, J= 7,8 Hz, 2H), 4,71 (t, J= 9,4
Hz, 2H), 4,26 (s, 2H), 3,84 (s, 2H), 3,71-3,65 (m, 2H), 3,17 (t, J= 12,4 Hz, 2H), 2,95-
2,91 (m, 2H), 2,48-2,47 (m, 6H), 2,23-2,18 (m, 2H), 2,14-2,10 (m, 2H), 1,96-1,90 (m,
2H), 1,85-1,76 (m, 2H), 1,42 (s, 4H), 1,39 (d, J= 7,2 Hz, 6H), 1,09 (m, 6H), 1,02 (m,
6H). LCMS (2,5 phut axit formic): Rt = 1,268 phut, m/z: 848,9 [M+17".

Vidu 2:
(4S,4'S,7S,7'S,9a8,92a'S)-N,N'-(metylenbis(4,1-phenylen))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS ,9a'S)-(((metylenbis(4.1-

phenylen))bis(azanediyl))bis(carbonyl))bis(8 .8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2diyl))bis

(metylcarbamat)
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Dung dich chua (4S,4'S,9aS,92a'S)-N,N'-(metylenbis(4,1-phenylen))bis(4-
amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) (Vidu 1,
Budce 3) (260 mg, 0,38mmol) trong diclometan (10mL) & 0°C dugc b sung trietylamin
(116,3 mg, 1,15mmol). Sau 10 phut, dung dich chira tert-butyl (S)-metyl(1-(6-nitro-1H-
benzo[d][1,2,3]triazol-1-yl)-1-thioxopropan-2-yl)carbamat  (321,9 mg, 0,88mmol)
trong diclometan (SmL) duoc bd sung. Hon hop duge khudy & nhiét do trong phong
trong 2 h nita. Dung méi duoc loai bo trong diéu kién ap sudt giam dé tao ra siré mau
vang. Phan lang cin duoc tinh ché bang phuong phép sic ky ban mong [etyl axetat /
diu mé ete (1:4 thé tich/thé tich)] dé tao ra mau vang dau (200 mg, 0,18mmol) ma duoc
tinh ché tiép bé'tng HPLC khong doi xung dé tao ra san phém néu & dé muc (45 mg,
0,04mmol, hiéu sudt 10,9%). LCMS (2,5 phut axit formic): Rt = 1,998 phut, m/z: 980,6
(M —Boc +1)".

Budc 2: (4S.4'S.7S.7'S.9aS.9a'S)-N,N'-(metylenbis(4,1-phenylen))bis(8,8-dimetyl-4-

((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][ 1 .3]thiazepin-7-

carboxamit) dihydroclorua
Dung dich chtra  di-tert-butyl  ((2S,2'S)-(((4S,4'S,78,7'S,9a8,9a'S)-
(((metylenbis(4,1-phenylen))bis(azanediyl))bis(carbonyl))bis(8, 8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (45 mg, 0,042mmol) trong dietyl ete (2mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Phan ung dugc khudy & nhiét d6 trong phong
trong 6 h. Hon hop dugce cd trong diéu kién ap suat giam va duoc lam khé trong moi
truong c6 do chan khong cao dé cho (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-(metylenbis(4,1-
phenylen))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~ dihydroclorua (22 mg,
0,025mmol, hiéu sudt 55%) & dang chat rin mau vang nhat. '"H NMR (400 MHz,
DMSO-ds) Sppm 11,08-11,96 (m, 2H), 10,15 (s, 1H), 9,89 (s, 1H), 9,64 (s, 1H), 8,66
(s, 1H), 8,42 (s, 1H), 7,52 (d, J= 8,0 Hz, 2H), 7,14 (d, J= 8,0 Hz, 2H), 5,43 (t, J= 7,6 Hz,
2H), 5,16-5,08 (m, 2H), 4,29-4,20 (m, 4H), 3,84 (s, 2H), 3,72-3,67 (m, 2H), 3,22-3,16
(m, 2H), 3,01-2,98 (m, 2H), 2,49 (s, 6H), 2,25-2,21 (m, 4H), 2,00-1,92 (m, 4H), 1,46-
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1,43 (m, 6H), 1,11 (m, 6H), 1,02 (m, 6H). LCMS (2,5 phtt axit formic): Rt = 1,298
phut, m/z: 880,6 [M+1]".

Vidu3
(4S,4'S,78,7'S,9a8,9a'S)-N,N'-(etan-1,2-diylbis(2,1-phenylen))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

HOO
\(S)

T

'/

Bude 1: 2.2'-(etan-1.2-diyl)dianilin

Dung dich chira 1,2-bis(2-nitrophenyl)etan (9,5 g, 34,9mmol) trong etanol
(200mL) dugc bd sung paladi trén cacbon duoc hoat hoa (1 g). Hdn hop dwoc khuay
trong diéu kién hydro (1 at (100 kPa)) ¢ nhiét do trong phong trong 5 h. Chat xtic tac
dugce loc va phan loc dugc co trong diéu kién 4p sut giam. San pham tho dugc tinh ché
bang sic ky silicagel [dAu mo ete/etyl axetat (1:1 thé tich/thé tich)] dé cho 2,2'-(etan-
1,2-diyl)dianilin (5 g, 23,6mmol, hiéu sudt 67,6%) & dang chat rin mau vang. LCMS
(2,5 phut axit formic): Rt = 1,336 phut, 212,9 (M+1)".

Bude 2: N.N'-(etan-1,2-diylbis(2,1-phenylen))diformamit

Dung dich chita 2,2'-(etan-1,2-diyl)dianilin (5 g, 23,6mmol) trong toluen
(100mL) dugc bd sung axit formic (4,3 g, 94,4mmol). Hoén hop duoc khuéy trong diéu
kién hoi luu qua dém. Hon hop duge cd trong didu kién ap suat giam dé tao ra san pham
thdO ma duoc rua béng diu moé ete dé tao ra N,N'-(etan-1,2-diylbis(2,1-

phenylen))diformamit (5 g, 18,7mmol, hi¢u suét 79,2%) & dang chat ran mau tring.

Budc 3: 1.2-bis(2-isoxyanophenyl)etan
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Dung dich choa N,N'-(etan-1,2-diylbis(2,1-phenylen))diformamit (2 g,
7,46mmol) trong diclometan 50mL) ¢ 0°C duogc bod sung trietylamin (7,5 g, 74,6mmol)
sau d6 bd sung photpho oxyclorua (3,4 g, 22,4mmol). Hdn hop duoc 1am 4m dén nhiét
d6 trong phong va duogc khudy trong 4 h. Sau d6, phan tmg dugc rét vao dung dich nude
natri bicacbonat bdo hoa (50mL) va duogc chiét bang diclometan (3 x 30mL). C4c pha
hitu co gom lai dugc lam kho trén natri sulfat khan, dugc loc va dugce cd. San phém tho
duoc tinh ché bing sic ky silicagel [dau mo ete/etyl axetat (4:1 thé tich/thé tich)] dé cho
1,2-bis(2-isoxyanophenyl)etah (1,5 g, 6,47mmol, hiéu suét 86,7%) & dang chit rdn mau
tring. LCMS (2,5 phut axit formic): Rt = 1,763 phut, m/z: 233,0 [M+1]".

Budc 4: (4S.4'S.9aS.92a'S)-N.N'-(etan-1,2-diylbis(2,1-phenylen))bis(4-amino-8.8-

dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)

Hon hop chia N-(fert-butoxycarbonyl)-S-trityl-L-homoxystein (4,1 g,
8,6mmol), bis(4-isoxyanophenyl)metan (1 g, 4,3mmol), 4,4-dimetoxy-2,2-
dimetylbutanal (1,45 g, 9,0mmol) va amoniac 7M trong metanol (2,4mL, 16,8mmol)
trong 2,2,2-trifloetanol (20mL) duoc khudy & 80°C trong 30 phiit trong cac diéu kién vi
séng. Phan ung dugc dung lai béng dung dich natri hydroxit 1M (40mL) va duoc chiét
bang etyl axetat (3 x 30mL). Cac 16p hitu co gom lai duoc lam kho trén natri sulfat
khan, duge loc va dugc co dé thu duoc di-tert-butyl ((2S,2'S)-((((etan-1,2-diylbis(2,1-
phenylen))bis(azanediyl))bis(5,5-dimetoxy-3,3-dimetyl-1-oxopentan-1,2-
diyl))bis(azanediyl))bis(1-ox0-4-(tritylthio)butan-1,2-diyl))dicarbamat thé (4,0 g, tho)
0 dang chat rin mau niu. Dung dich chira di-tert-butyl ((28,2‘8)-((((etan-1 ,2-
diylbis(2,1-phenylen))bis(azanediyl))bis(5,5-dimetoxy-3,3-dimetyl-1-oxopentan-1,2-
diyl))bis(azanediyl))bis(1-oxo0-4-(tritylthio)butan-1,2-diyl))dicarbamat thé (4 g, tho)
trong diclometan (50mL) duoc bd sung axit trifloroaxetic (10mL) tir tir. Hén hop duoc
khudy & 40°C trong 2 h. Phan tmg dugc ¢ va duogc tinh ché bang sic ky silicagel
[diclometan/metanol (6:1 thé tich/thé tich)] dé cho (4S,4'S,9aS,9a'S)-N,N'-(etan-1,2-
diylbis(2,1-phenylen))bis(4-amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
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b][1,3]thiazepin-7-carboxamit) (2,3 g, 3,32mmol, hiéu suit 77,2%) & dang chét rin mau

vang. LCMS (2,5 phut axit formic): Rt = 1,317 phut, m/z: 692,9 [M+1]".

Buéc 5: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS.9a'S)-(((etan-1,2-diylbis(2,1-

phenvylen))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5 -oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chua (4S,4'S,9aS,9a'S)-N,N'-(etan-1,2-diylbis(2,1-phenylen))bis(4-

amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) (1 g,
1,44mmol), N-(tert-butoxycarbonyl)-N-metyl-L-alanin (580 mg, 2,88mmol), I-
hydroxybenzotriazol (430 mg, 3,17mmol) va 4-metylmorpholin (580 mg, 5,76mmol)
trong tetrahydrofuran (30mL) duoc b6 sung N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit hydroclorua (580 mg, 3,04mmol). Hén hop duoc khudy ¢ nhiét do trong
phong trong 3 h. Phan ting dugc ding lai bang dung dich nudc natri bicacbonat bao hoa
(25mL) va duogc chiét bang etyl axetat (3 x 15mL). Cac 16p hitu co gom lai dugc rira
béng nuée mudi (20mL), dugc 1am kho trén natri sulfat khan, duogc loc va dugc ¢6. San
pham thoé dugc tinh ché bang sic ky silicagel [dAu mo ete/etyl axetat (1:1 thé tich/thé
tich)] dé cho di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((etan-1,2-diylbis(2,1-
phenylen))bis(azanediyl))bis(carbonyl))bis(8,8 -dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (1,2 g, 1,13mmol, hiéu suit 78,5%) & dang chit rin mau be.
LCMS (2,5 phut axit formic): Rt = 1,910 phut, m/z: 431,9 [(M-2Boc)+2]"/2.

Budce 6: (4S.4'S.7S.7'S.9aS.9a'S)-N,N'-(etan-1,2-diylbis(2,1-phenylen))bis(8,8-

dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-

b][1.3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((etan-1,2-
diylbis(2,1-phenylen))bis(azanediyl))bis(carbonyl))bis(8, 8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
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1,2-diyl))bis(metylcarbamat) (90 mg, 0,085mmol) trong metanol (10mL) duogc bd sung
hydro clorua 4N trong 1,4-dioxan (SmL). Hdn hop duoc khuay & nhiét do trong phong
trong 4 h. Sau do, hdn hop dugc cd va két tinh tr ete va metanol dé cho
(4S,4‘S,7S,7'S,9aS,9a'S)-N,N‘-(etan-1,2-diylbis(2,1-phenylen))bis(8,8-dimetyl-4-((S)—
2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua (15 mg, 0,016mmol, hi¢u suit 18,8%) ¢ dang chit rin mau
tring. "H NMR (400 MHz, DMSO-ds) dppm 9,51 (s, 2H), 9,15 (s, 2H), 8,83-8,77 (m,
4H), 7,39-7,53 (m, 4H), 7,21-7,12 (m, 4H), 5,50 (t, J= 8,0 Hz, 2H), 4,74 (t, J= 9,6 Hz,
2H), 4,38 (s, 2H), 3,90-3,82 (m, 2H), 3,17-3,11 (m, 2H), 2,99-2,82 (m, 6H), 2,48 (m,
6H), 2,26-2,21 (m, 2H), 2,04-1,95 (m, 4H), 1,72-1,63 (m, 2H), 1,36 (d, J= 6,4 Hz, 6H),
1,14 (m, 6H), 1,12 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,293 phut, m/z: 862,9
[M+1]".

Vidu 4
(4S,4'S,7S,7'S,9a8,9a’ S)-N,N'-(etan-1,2-diylbis(2,1-phenylen))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-

b] [1,3]thiazepin—7—carboxamit) dihydroclorua

H
SG

(S)

N—(S) 9 Q HN/S@NH
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S,7'S.9aS.9a'S)-(((etan-1.2-diylbis(2.1-

phenylen))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5 -oxooctahydropyrolo[2,1-
b1[1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chtra (4S,4'S,9aS,92a'S)-N,N'-(etan-1,2-diylbis(2,1-phenylen))bis(4-

amino-8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7-carboxamit) (300
mg, 0,44mmol) trong diclometan (20mL) ¢ 0°C dugc bd sung trietylamin (132 mg,
1,31mmol) va tert-butyl (S)-metyl( 1-(6-nitro-1H-benzo[d][1,2,3]triazol-1-yl)-1-
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thioxopropan-2-yl)carbamat (400 mg, 1,09mmol). Hon hop dugc 1am 4m dén nhiét do
trong phong va dugc khudy qua dém. Hon hop dugc rua bang dung dich nuéc natri
bicacbonat bdo hoa (15mL) va nudc mudi (15mL). Lép hitu co duge 1am khé qua natri
sulfat khan, duoc loc va dugc cb. San phém tho duoc tinh ché bé‘mg HPLC diéu ché dé
tao ra di-tert-butyl  ((2S,2'S)-(((4S.,4'S,7S,7'S,9a8,9a'S)~(((etan-1,2-diylbis(2,1-
phenylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1 ,2-
diyl))bis(metylcarbamat) (50 mg, 0,046mmol, hiéu suét 10,5%) o dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 2,173 phit, m/z: 1116.6 (M+Na).

Buoc 2: (4S.4'S.7S.,7'S.9aS.92'S)-N,N'-(etan-1,2-diylbis(2, 1-phenylen))bis(8.8-

dimetyl-4-((S)-2-(metylamino)propanthioamido)-5 -oxooctahydropyrolo[2,1-

b][ 1,3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chita di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-(((etan-1,2-
diylbis(2, 1-phenylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (50 mg, 0,046mmol) trong diclometan (5mL) duoc bd
sung hydro clorua 4N trong 1,4-dioxan (4mL). Hén hop dugc khudy & nhiét do trong
phong trong 4 h. Hn hop dugc cd va duge 1am kho trong mdi truong ¢ d6 chén khong
cao dé tao ra (4S,4'S,7S,7'S,9aS,9a’S)-N,N'-(etan-1,2-diy1bis(2,l-phenylen))bis(S,S-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit) dihydroclorua (35 mg, 0,036mmol, hi¢u suit 78,3%) O
dang chét rin mau vang. "H NMR (400 MHz, DMSO-ds) 3ppm 10,85 (d, J= 6,8 Hz,
2H), 9,59 (s, 2H), 9,49 (s, 2H), 8,59 (s, 2H), 7,39-7,33 (m, 4H), 7,21-7,11 (m, 4H), 5,45
(t, J= 8,0 Hz, 2H), 5,18 (t, J= 8,2 Hz, 2H), 4,41 (s, 2H), 4,25-4,23 (m, 2H), 3,72-3,65
(m, 2H), 3,51-3,47 (m, 2H), 3,16 (t, J= 12,4 Hz, 2H), 2,93-2;88 (m, 2H), 2,50 (s, 6H),
2,28-2,16 (m, 4H), 2,06-2,00 (m, 2H), 1,84-1,75 (m, 2H), 1,41 (d, J = 6,4 Hz, 6H), 1,14
(m, 12H). LCMS (2,5 phut axit formic): Rt = 1,389 phut, m/z: 894,8 [M+1]".
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Vidu$s
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-(etan-1,2-diylbis(4,1-phenylen))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) ditrifloaxetat

Z

A H O
S(S)N ® N

\
sy NH
S @] O HN/LLT
0] 0 @)
O NH O (S)
sy N
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.7'S.9aS.9a'S)-(((etan-1,2-diylbis(4,1-

phenylen))bis(azanediyl))bis(carbonyl))bis(8.8 -dimetyl-5-oxooctahydropyrolo[2,1-

b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

divl))bis(metylcarbamat)
Dung dich chura axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7- carboxylic (Hop chat trung gian I) (230 mg, 0,519mmol) trong 1,2-
dicloetan (20mL) dugc bd sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (EEDQ)
(175 mg, 0,709mmol), N,N-diisopropyletylamin (120 mg, 0,930mmol) va 4,4'-(etan-
1,2-diyl)dianilin (50 mg, 0,236mmol). Hdn hop duge khudy ¢ 50°C qua dém. Dung moi
duge loai bo trong didu kién ap suét giam tiép do 1a tinh ché bing sic ky silicagel [dau
mo ete/etyl axetat (2:1 thé tich/thé tich)] dé cho sin phiam mong mudn di-tert-butyl
((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((etan-1,2-diylbis(4,1-
phenylen))bis(azanediyl))bis(carbonyl))bis(8, 8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (100 mg, 0,094mmol, hiéu suit 39,8%) ¢ dang chit rin mau
vang. LCMS (2,5 phut axit formic): Rt = 1,828 phut, m/z: 432,0 {[(M-2Boc)+2] /2}*.
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Budc 2: (4S.4'S.7S.7'S.9a8.,92'S)-N,N'-(etan-1,2-diylbis(4,1-phenylen))bis(8.8-

dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-

b1[1.3]thiazepin-7-carboxamit) ditrifloaxetat

Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-(((etan-1,2-

diylbis(4,1 -phenylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (100 mg, 0,094mmol) trong metanol (SmL) dugc b6 sung
hydro clorua 4N trong metanol (SmL). Hon hop duoc khudy & nhiét do trong phong
trong 6 h. Hén hop dugc co va duge tinh ché bing HPLC diéu ché dé cho
(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-(etan-1,2-diylbis(4,1 -phenylen))bis(8,8-dimetyl-4-((S)-
2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) ditrifloaxetat (64 mg, 0,059mmol, hiéu suit 62,8%) & dang chit rin mau
trang. '"H NMR (400 MHz, DMSO-ds) 3ppm 9,99 (s, 2H), 8,94 (s, 2H), 8,80-8,78 (m,
4H), 7,50 (d, J= 8,0 Hz, 4H), 7,17 (d, J= 8,0 Hz, 4H), 5,49 (t, J= 7,6 Hz, 2H), 4,73 (t,
J=9,0 Hz, 2H), 4,24 (s, 2H), 3,89-3,83 (m, 2H), 3,21-3,15 (m, 2H), 3,12-3,09 (m, 2H),
2,80 (m, 2H), 2,50 (s, 6H), 2,24-2,20 (m, 2H), 2,13-2,11 (m, 2H), 1,98-1,93 (m, 2H),
1,85-1,76 (m, 2H), 1,38 (d, J= 6,8 Hz, 6H), 1,10 (m, 6H), 1,03 (m, 6H). LCMS (2,5 phut
axit formic): Rt = 1,284 phut, m/z: 862,9 [M+1]".

Vidu 6
(4S,4'S,7S,7'S,9a8,92'S)-N,N'-(etan-1,2-diylbis(4,1-phenylen))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S,7'S,9aS.9a'S)-(((etan-1,2-diylbis(4.1-

phenvlen))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2.1-

b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1 -thioxopropan-1.2-

diy]))bis(metylcarbamat)
Dung dich chira axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chat trung gian II) (141
mg, 0,312mmol) trong 1,2-dicloetan (20mL) dugc bd sung N-etoxycarbonyl-2-etoxy-
1,2-dihydroquinolin (EEDQ) (105 mg, 0,423mmol), N,N-diisopropyletylamin (72 mg,
0,564mmol) va 4,4'-(etan-1,2-diyl)dianilin (30 mg, 0,141 mmol). Hon hop duge khqu
& 50°C qua dém. Dung moéi duoc loai bo dudi ap sudt giam. San pham thé dugc tinh
ché bing sic ky silicagel [du m6 ete/etyl axetat (2:1 thé tich/thé tich)] tiép d6 12 HPLC
didu ché dé cho di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((etan-1,2-
diylbis(4,1-phenylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (60 mg, 0,055mmol, hi¢u suat 39,0%) ¢ dang chit rin mau
tring. LCMS (2,5 phut axit formic): Rt = 2,059 phiit.

Budce 2: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-(etan-1,2-diylbis( 4.1-phenylen))bis(8,8-

dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2.1-

b][1.3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-(((etan-1,2-
diylbis(4,1 -phenylen))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (70 mg, 0,064mmol) trong metanol (5mL) duoc bd sung
hydro clorua 4N trong metanol (3mL). Hdn hop dugc khuay & nhiét do trong phong qua
dém. Dung mo6i dugc loai bo trong didu kién 4p sudt gidm dé tao ra
(4S,4‘S,7S,7'S,9aS,9a'S)-N,N'-(etan—1,2-diy1bis(4,1-phenylen))bis(8,8-dimetyl-4-(( S)-
2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

188



47983 189/335

carboxamit) dihydroclorua (43 mg, 0,044mmol, hi€u suit 68,8%) ¢ dang chét rin mau
vang. "H NMR (400 MHz, DMSO-ds) dppm 11,04 (d, J= 6,0 Hz, 2H), 10,95 (d, J= 6.8
Hz, 2H), 10,11-10,10 (m, 2H), 9,80 (s, 1H), 9,56 (s, 1H), 8,64 (s, 1H), 8,43 (s, 1H), 7,51
(d, J= 8,0 Hz, 4H), 7,15 (d, J= 8,4 Hz, 4H), 5,45 (q, J= 5,6 Hz, 2H), 5,18-5,09 (m, 2H),
429 (s, 2H), 4,24-4,21 (m, 2H), 3,22-3,17 (m, 2H), 3,02-2,99 (m, 2H), 2,80 (s, 2H),
2,50 (s, 6H), 2,26-2,22 (m, 4H), 2,02-1,91 (m, 4H), 1,46-1,43 (m, 6H), 1,12 (s, 6H),
1,04 (m, 12H). LCMS (2,5 phut axit formic): Rt = 1,326 phut, m/z: 895,1 [M+1]".

Vidu7

(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-(1R,1'R,2R,2'R)-(piperazin-1,4-
dicarbonyl)bis(1,2,3,4-tetrahydronaphtalen-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

) e! HN
\%NH \\—N N—\\ HN
<s>

2

Budc 1: Axit (1R,2R)-1-( (tert-butoxvcarbonvl)amino)—1,2,3,4-tetrahvdronaphtalen-2-

carboxylic
Natri cacbonat duge bd sung vao dung dich chira hydroclorua ctia axit (1R,2R)-

1-amino-1,2,3 4-tetrahydronaphtalen-2-carboxylic ~ (1,3 g,  5,7lmmol) trong
dioxan/nude (1:1 thé tich/thé tich, 100mL) dé didu chinh do pH dén 8. Di-tert-butyl
dicacbonat (1,62 g, 7,42mmol) sau do6 duoc bod sung. Hoén hop duoc khuéy 0 nhiét do
trong phong qua dém. Khi hoan thanh phan tmg, d6 pH cua hén hop duoc diéu chinh
bing 20% dung dich axit xitric dén do pH 4. Hon hop duoc chiét bang etyl axetat (3
100mL). Cac 16p hiru co gom lai dugc rua béng nuwde mudi, duoc 1am khé trén natri
sulfat khan, duoc loc va duge c6. San pham thé dugc tinh ché bang sic ky silicagel [dau
mo eteletyl axetat (3/2 thé tich/thé tich)] dé tao ra axit (IR,2R)-1-((tert-

butoxycarbonyl)amino)-1,2,3,4-tetrahydronaphtalen-2-carboxylic (1,3 g, 4,46mmol,
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hiéu sut 78,1%) & dang chét rin mau tréng. LCMS (2,5 phut axit formic): Rt = 1,519
phut, m/z: 289,9 (M-1).

Budoc  2: di-tert-butyl  ((1R,1'R,2R,2'R)-(piperazin-1.4-dicarbonyl)bis(1,2,3.4-

tetrahydronaphtalen-2,1-diyl))dicarbamat

Dung dich chua axit (1R,2R)-1-((tert-butoxycarbonyl)amino)-1,2,3,4-
tetrahydronaphtalen-2-carboxylic (270 mg, 0,90mmol) va piperazin (39,9 mg,
0,46mmol) trong N,N-dimetylformamit (12mL) ¢ -10 °C duoc bo sung tur tir trietylamin
(187,5 mg, 1,85mmol) va dietyl xyanophosphonat (226,7 mg, 1,38mmol). Hon hop
duoc khudy trong 20 phit. Hon hop dugc lam Am dén nhiét do trong phong va dugc
khudy trong 3 h. Phan tng dugc ding lai bang nudc da (50mL) dé tao ra két tiia ma
dugc loc va duogc lam kho dé tao ra di-tert-butyl ((1R,1'R,2R,2'R)-(piperazin-1,4-
dicarbonyl)bis(1,2,3,4-tetrahydronaphtalen-2,1-diyl))dicarbamat (435 mg, 0,69mmol,
hiéu suat 68,7%) & dang chit rin mau tring. LCMS (2,5 phut axit formic): Rt = 1,74
phut, m/z: 532,7 (M — Boc + 1)™.

Buoc 3: piperazin-1.4-diylbis(((1R,2R)-1-amino-1,2,3 JA-tetrahydronaphtalen-2-

yvl)metanon) dihydroclorua
Dung dich chtra di-tert-butyl ((1R,1'R,2R,2'R)-(piperazin-1,4-
dicarbonyl)bis(1,2,3,4-tetrahydronaphtalen-2,1 -diyl))dicarbamat (435 mg, 1,0mmol)

trong diclometan (20mL) duoc b6 sung tir tir hydro clorua 4N trong 1,4-dioxan (2mL).
Hoén hop dugc khuiy & nhiét d6 trong phong qua dém. Dung moi dugc ¢ trong diéu
kién ap sut giam dé tao ra tho piperazin-1,4-diylbis(((1R,2R)-1-amino-1,2,3,4-
tetrahydronaphtalen-2-yl)metanon) dihydroclorua (402 mg) ¢ dang chét rin mau trang.
Chat rén duoc sit dung dé phan tmg ma khong cén tinh ché tiép. LCMS (2,5 phut axit
formic): Rt = 1,07 phut, n/z: 432,9 [M+1]".

Budc 4:  di-tert-butyl  ((2S.2'S)-(((4S.4'S.7S.7'S.9aS,9a'S)-(((IR,1'R.2R.2'R)-

(piperazin-1.4-dicarbonyl)bis(1.2,3,4-tetrahydronaphtalen-2.1-
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diyl))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2.1-
b][1.3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1 2-

diy]))bis(metylcarbamat)

Dung dich chura piperazin-1,4-diylbis(((1R,2R)-1-amino-1,2,3,4-
tetrahydronaphtalen-2-yl)metanon) ~ dihydroclorua (150 mg, 0,297mmol), axit
(4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian I) (319
mg, 0,68mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (200 mg,
1,02mmol), 1-hydroxybenzotriazol (187 mg, 1,36mmol) va N,N-diisopropyl etylamin
(269 mg, 2,04mmol) trong diclometan (10mL) dugc khudy & nhiét do trong phong qua
dém. Phan tng dugc dung lai béng nudc (30mL) va dugce chiét bfing diclometan (3 x
30mL). Céac 16p hiru co gom lai duoc rua bﬁng nuwde mudi, duoc 1lam kho, duge loc va
duoc c6. Phin ling cin dugc tinh ché bang phuong phap sic ky ban mong [etyl
axetat/ddu mo ete (2/1 thé tich/thé tich)] dé tao ra san pham khéng tinh khiét (93 mg) &
dang dau mau vang. Nguyén liéu nay duoc tinh ché tiép bang HPLC didu ché dé tao ra
di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((1R,1'R,2R,2'R)~(piperazin-1,4-
dicarbonyl)bis(1,2,3,4-tetrahydronaphtalen-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(&8-dimetyl-S-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (64 mg, 0,05mmol, hi¢u suat 13,9%) & dang chit rin mau
trrfmg. LCMS (3,0 phut axit formic): Rt = 2,51 phut, m/z: 1282,6 M+1)", 642,5 {[(M —
2Boc)+2]/2}.

Buoc 5: (4S,4'S.7S.7'S.9aS.9a'S)-N.N'-((1R,1'R.,2R 2'R)-(piperazin-1,4-
dicarbonyl)bis(1,2.3.,4-tetrahydronaphtalen-2.1-diyl))bis( 8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2, 1 -b][1,3]thiazepin-7-carboxamit)

dihydroclorua
Dung dich chura di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1R,1R,2R,2'R)-(piperazin-1,4-dicarbonyl)bis(1,2,3 ,4-tetrahydronaphtalen-2,1-
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diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (64 mg, 0,05mmol) trong diclometan (5mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Phan g dugc khqu 0 nhiét do trong phong
qua dém. Dung mdi duoc loai bo trong chin khong dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((1R,1R,2R,2'R)-(piperazin-1,4-dicarbonyl)bis(1,2,3 ,/A-tetrahydronaphtalen-2,1-
diyl))bis(8,8-dimetyl-4-(( S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (50 mg, 0,043mmol, hiéu suit 84,3%) &
dang chat rin mau tring. '"H NMR (400 MHz, DMSO-ds) dppm 8,64 (s, 2H), 8,00 (d,
J= 8,8 Hz, 1H), 7,87 (d, J= 8,4 Hz, 1H), 7,31-7,25 (m, 2H), 7,19-7,07 (m, 6H), 5,50-
5,45 (m, 2H), 5,40-5,34 (m, 2H), 4,70-4,64 (m, 2H), 3,78-3,65 (m, 6H), 3,62-3,59 (m,
2H), 3,49-3,47 (m, 2H), 3,22-3,11 (m, 4H), 3,08-3,03 (m, 4H), 2,93-2,91 (m, 2H), 2,76
(s, 4H), 2,43 (m, 6H), 2,17-2,20 (m, 2H), 2,10-2,01 (m, 4H), 1,94-1,88 (m, 2H), 1,76-
1,58 (m, 2H), 1,35-1,32 (m, 6H), 1,03-1,00 (m, 12H). LCMS (2,5 phut axit formic): Rt
= 1,407 phut, m/z: 1082,8 [M+1]".

Vidu 8

(48,4'S,7S,7'S,9a8,92'S)-N,N'-((1R,1'R,2R,2'R)-(piperazin-1,4-
dicarbonyl)bis(l,2,3,4-tetrahydr0naphtalen-Z,1-diyl))bis(8,8-dimetyl—4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua
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Budc 1: di-tert-butyl _ ((2S,2'S)-(((4S.,4'S.7S.7'S.9aS,9a'S)-(((IR,1'R.2R 2'R)-

(piperazin-1.4-dicarbonyl)bis(1,2.3.4-tetrahydronaphtalen-2.1-

diyl))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2.1-

b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diy]))bis(metylcarbamat)

Dung dich chira piperazin-1,4-diylbis(((1R,2R)-1-amino-1,2,3,4-
tetrahydronaphtalen-2-yl)metanon) dihydroclorua (Vi du 7, Budc 3) (150 mg,
0,297mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian IT) (272,8
mg, 0,593mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (170,7 mg,
0,89mmol), 1-hydroxybenzotriazol (160,5 mg, 1,188mmol) va N,N-diisopropyl
etylamin (230,2 mg, 1,782mmol) trong diclometan (10mL) dugc khudy & nhiét do trong
phong qua dém. Phan ung dugc dung lai bang nudc (30mL) va dugce chiét bang
diclometan (3 x 30mL). Céc 16p hitu co gom lai dugc rua bing nudc mudi, duge lam
kho, duoc loc va duge co. Phén ling cin dugce tinh ché bang phuong phap sac ky ban -
mong [etyl axetat/ diu mo ete (2/1 thé tich/thé tich)] d tao ra san pham khéng tinh khiét
(170 mg) ¢ dang dau mau vang. Nguyén liéu nay duoc tiép tinh ché bing HPLC diéu
ché @ tao ra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-(((1R,1'R,2R,2'R)-
(piperazin-1,4-dicarbonyl)bis(1,2,3 ,A-tetrahydronaphtalen-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl—S-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (90 mg, 0,07mmol, hiéu suit 23,6%) ¢ dang chit rin mau
tring. LCMS (3,0 phut axit formic): Rt = 2,75 phut, m/z: 1315,6 [M+1]".
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Budc 2: (4S.4'S,7S.7'S.92S.92'S)-N.N'-((1R,1'R.2R,2'R)-(piperazin-1.4-
dicarbonyl)bis(1,2.3.4-tetrahydronaphtalen-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua
Dung dich  chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1R,1'R,2R,2'R)-(piperazin-1,4-dicarbonyl)bis(1,2,3 ,4-tetrahydronaphtalen-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (96 mg, 0,073mmol) trong diclometan (10mL) duoc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Hdn hop duoc khudy & nhiét do trong phong
qua dém. Dung moéi duoc loai bo trong didu kién 4p suat giam dé tao ra
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1R,1'R,2R ,2'R)~(piperazin- 1,4-dicarbonyl)bis(1,2,3,4-
tetrahydronaphtalen-2,1-diyl))bis(8,8-dimetyl-4-((S5)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua (60 mg, 0,05mmol, hi¢u suét 68,8%) & dang chét rin mau
trang. "H NMR (400 MHz, DMSO-ds) dppm 11,12-10,98 (m, 1H), 10,89-10,87 (m, 1H),
9,81 (s, 1H), 9,62 (s, 1H), 8,67 (s, 1H), 8,44-8,36 (m, 1H), 8,15-8,07 (m, 1H), 7,95-7,88
(m, 1H), 7,26-7,25 (m, 2H), 7,15-7,09 (m, 6H), 5,47-5,41 (m, 2H), 5,36-5,35 (m, 2H),
5,17-5,03 (m, 2H), 4,41-4,32 (m, 2H), 3,78-3,65 (m, 4H), 3,60-3,47 (m, 4H), 3,39 (s,
2H), 3,25-3,09 (m, 4H), 3,03-2,96 (m, 2H), 2,75 (s, 4H), 2,51 (s, 6H), 2,30-2,19 (m,
6H), 2,02 (s, 2H), 1,91 (s, 2H), 1,66-1,62 (m, 2H), 1,45-1,41 (m, 6H), 1,04 (s, 6H), 1,00
(s, 6H). LCMS (2,5 phut axit formic): Rt = 1,246 phut, m/z: 1114,4 [M+1]".

Vidu9

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(ca1‘b0nyl))bis(1,2,3,4—
tetrahydronaphtalen-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua
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Bude 1: di-tert-butyl (AR, 1R2R.2'R)-(((1.,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2.3 JA-tetrahydronaphtalen-

2.1-diyl))dicarbamat

Dung dich chuoa axit (1R,2R)-1-((tert-butoxycarbonyl)amino)-1,2,3,4-
tetrahydronaphtalen-2-carboxylic (114 mg, 0,39mmol) va 1,4-phenylendimetanamin
(26 mg, 0,19mmol) trong N,N-dimetylformamit (SmL) & -10°C duoc bd sung o
trietylamin (79 mg, 0,78mmol) va dietyl xyanophosphonat (96 mg, 0,59mmol). Hoén
hop dugc khqu trong 20 phut. Hoén hop durgc lam 4m dén nhiét do trong phong va duoc
khudy trong 3 h. Phan ung dugc dimg lai bang nudc da (50mL) dé tao ra két tha ma
duoc loc va dwoc lam kho dé tao ra di-tert-butyl ((IR,1'R,.2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1-diyl))dicarbamat (180 mg, 0,26mmol, hié¢u suit 67,4%) o dang chit rin mau tréng.
LCMS (2,5 phut axit formic): Rt = 1,736 phit, m/z: 704,8 (M+Na).

Budc 2: (1R,1'R.2R.2R)-N.N'-(1.4-phenylenbis(metylen))bis(1-amino-1,2,3.4-

tetrahydronaphtalen-2-carboxamit) dihydroclorua

Dung dich chira di-tert-butyl ((1IR,1'R,2R,2'R)-(((1,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1-diyl))dicarbamat (180 mg, 0,26mmol) trong diclometan (10mL) duogc bd sung
hydro clorua 4N trong 1,4-dioxan (1mL) tur tur. Hdn hop duoc khuiy & nhiét d§ trong
phong trong 4 h va dung moi duoc loai bo trong diéu kién ap sut giam dé tao ra
(1R,1'R,2R,2'R)-N,N'-(1,4-phenylenbis(metylen))bis(1-amino-1,2,3 ,4-

tetrahydronaphtalen-2-carboxamit) dihydroclorua (150 mg) ¢ dang chét rin mau tring.
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Chét ran nay duoc st dung cho bude tiép theo ma khong can tinh ché thém. LCMS (2,5
phut axit formic): Rt = 1,085 phut, m/z: 482,9 [M+1]".

Buéc 3: di-tert-butyl ((2S,2'S)-(((4S.4'S,7S,7'S.9aS.9a'S)-((((1R,1'R.2R,2'R)-(((1.4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1.2.,3 A4-tetrahydronaphtalen-

2.1-diy]))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chua (IR, 1'R,2R,2'R)-N,N'-(1,4-phenylenbis(metylen))bis(1-amino-

1,23 ,4-tetrahydronaphtalen-2-carboxamit) dihydroclorua (150 mg, 0,27mmol), axit
(4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chat trung gian I) (240
mg, 0,54mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (155,3 mg,
0,81mmol), 1-hydroxybenzotriazol (146 mg, 1,08mmol) va N,N-diisopropyl etylamin
(209,3 mg, 1,62mmol) trong diclometan (10mL) duoc khuiy & nhiét do trong phong
qua dém. Phan Umg dugc dung lai bang nude (30mL) va dugc chiét bang diclometan (3
x 30mL). Cac 16p hiru co gom lai duoc rira bé“mg nude mudi, duge lam khd, duoc loc
va dugc cb. Phan ling cin duoc tinh ché bing phuong phap sic ky ban mong [etyl
axetat/ddu mo ete (2:1 thé tich/thé tich)] dé tao ra san pham tho (170 mg) ¢ dang dau
mau vang. Nguyén liéu nay duoc tiép tinh ché bang HPLC didu ché dé tao ra di-tert-
butyl ((2S,2'S)-(((4S,4'S,7S,7'S,928,9a'S)-(((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1 -diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-S-oxooctahydropyrolo[2, 1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (76 mg, 0,057mmol, hiéu suit 21,1%) ¢ dang chét rén mau
tring. LCMS (2,5 phut axit formic): Rt = 1,80 phut, m/z: 566,9 {[M-2Boc)=2]/2}".

Buoc 4: (4S.4'S.7S.7'S,9aS.,9a'S)-N.N'-((1R,1'R.2R,2'R)-(((1.,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 4-tetrahydronaphtalen-
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2.1-diy]))bis(8.8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
Dung  dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((AR,I'R,2ZR,2'R)-(((1,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (80 mg, 0,06mmol) trong diclometan (6mL) duoc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Hdn hop duoc khudy ¢ nhiét d6 trong phong
qua dém. Hon hop duoc ¢d va dugc lam kho trong méi truong c6 d6 chan khong cao dé
cho (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua (46,2 mg,
0,038mmol, hiéu suit 60,5%) & dang chit rin mau tring. 'H NMR (400 MHz, DMSO-
ds) dppm 9,24 (s, 2H), 8,86-8,85 (m, 2H), 8,78 (d, J= 6,8 Hz, 2H), 8,36 (t, J= 5,2 Hz,
2H), 7,94 (d, J= 9,2 Hz, 2H), 7,31-7,29 (m, 2H), 7,22 (s, 4H), 7,14-7,12 (m, 4H), 7,09-
7,06 (m, 3H), 5,48 (t, J= 7,8 Hz, 2H), 5,43-5,30 (m, 2H), 4,72-4,67 (m, 2H), 4,38-4,33
(m, 2H), 4,14 (s, 2H), 4,08-4,03 (m, 2H), 3,91-3,86 (m, 2H), 3,21-3,15 (m, 2H), 2,96-
2,87 (m, 4H), 2,82-2,68 (s, 4H), 2,47 (t, J= 4,4 Hz, 6H), 2,21-2,16 (m, 2H), 2,09-1,99
(m, 6H), 2,00-1,96 (m, 2H), 1,75-1,70 (m, 2H), 1,38 (d, J= 6,8 Hz, 6H), 1,03 (s, 6H),
1,00 (s, 6H). LCMS (2,5 pht axit formic): Rt = 1,453 phut, m/z: 1133,7 (M+1)", 1155,6
(M+Na)™.

Vidu 10
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3,4-
tetrahydronaphtalen-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
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(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3] thiazepin-7-

carboxamit)
s 1
B S
(S) O (S)
S ) NH M—NH NH

Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS.92a'S)-((((1R,1'R.2R.2'R)-(((1.4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 JA-tetrahydronaphtalen-

2.1-diyl))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)

Dung dich chtra (IR,1'R,2R,2'R)-N,N'-(1,4-phenylenbis(metylen))bis(1-amino-
1,2,3 4-tetrahydronaphtalen-2-carboxamit) dihydroclorua (Vi du 9, Budc 2) (116 mg,
0,2 1mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (201
mg, 0,44mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (120 mg,
0,63mmol), 1-hydroxybenzotriazol (113 mg, 0,84mmol) va N,N-diisopropyl etylamin
(279 mg, 2,16mmol) trong diclometan (10mL) dugc khudy & nhiét do trong phong qua
dém. Phan tmg dugc dimg lai bing nuée (30mL) va duge chiét bang diclometan (3 x
30mL). Céc 16p hitu co gom lai dugc rua béng nude mudi, duoc lam kho, duoc loc va
duge c6. Phan ling cin dugc tinh ché bang phuong phép sac ky ban mong [etyl
axetat/diu mo ete (2/1 thé tich/thé tich)] dé tao ra san pham khéng tinh khiét (110 mg)
& dang diu mau vang ma dugc tinh ché tiép bang HPLC diéu ché dé tao ra di-tert-butyl
((2S,2'S)-(((4S,4'S,7S,7'S,9aS,92a'S)-((((1R,1'R,2R,2'R)-(((1,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
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diyl))bis(metylcarbamat) (54 mg, 0,039mmol, hiéu suit 18,9%) & dang chét rin mau

tréng. LCMS (3,0 phiit axit formic): Rt = 2,614 phut, m/z: 1388 (M+Na).

Budc 2: (4S.4'S,7S.7'S,.9aS,92'S)-N.N'-((1R,1'R,2R,2'R)-(((1.,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2.3 A-tetrahydronaphtalen-

2.1-diy]))bis(8,8-dimetyl-4-((S)-2-( metylamino)propanthioamido)-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)
Dung dich choa  di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S )-
(((MIR,1R,2R,2'R)-(((1,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-
2,1 -diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyI-S-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (54 mg, 0,04mmol) trong diclometan (5mL) duogc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phan tmg duoc khudy & nhiét do trong phong
qua dém. Dung mdi duoc loai bo trong diéu kién ap suét giam va dugc pha lodng bang
nudc. Do pH dugc diéu chinh dén 8~9 béng natri bicacbonat va dugc chiét béng
diclometan (3 x 10mL). Céc 16p hiru co gom lai dugc rua béng nude mudi, duge 1am
kho, dugc loc va dugc co trong diéu kién ap suit giam. Phan léng can dugc tinh ché
bing phuong phép séc ky ban méng [diclometan/metanol (8/1 thé tich/thé tich)] dé tao
ra (4S,4'S,7S,7'S,9aS,92'S)-N,N'-((1R,1'R,2R,2'R)-(((L,4-
phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis( 1,2,3,4-tetrahydronaphtalen-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) (6 mg, 0,005mmol, hiéu suat
13%) & dang chit rdn mau tring. "H NMR (400 MHz, DMSO-de) Sppm 8,43-8,37 (m,
2H), 7,85-7,82 (m, 2H), 7,33-7,27 (m, 2H), 7,20 (s, 4H), 7,15-7,13 (m, 4H), 7,08-7,06
(m, 2H), 5,51-5,46 (m, 2H), 5,40-5,37 (m, 2H), 5,10-5,06 (m, 2H), 4,40-4,34 (m, 2H),
4,16 (s, 2H), 4,04-4,00 (m, 2H), 3,49-3,42 (m, 2H), 3,22-3,14 (m, 2H), 2,98-2,91 (m,
4H), 2,79-2,69 (m, 4H), 2,42-2,31 (m, 2H), 2,27-2,20 (m, 2H), 2,16 (m, 6H), 2,07-1,98
(m, 4H), 1,74-1,65 (m, 2H), 1,22-1,21 (m, 6H), 1,07-1,06 (m, 6H), 1,03-1,02 (m , 6H).
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LCMS (2,5 phiit axit formic): Rt = 1,52 phat, 1164,7 (M+1)".

Vidu 11

48,7 S,9a$)-8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-N-[(1R,2R)-
2-{[(1rs,41rs)-4-[(1R,2R)-1-[(4S,78,9a5)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-1,2,3,4-tetrahydronaphtalen-2-amido]xyclohexyl]carbamoyl}-1,2,3,4-
tetrahydronaphtalen-1-yl]-octahydropyrolo[2,1-b][1,3] thiazepin-7-carboxamit

dihydroclorua
O
/H Sl ¢
0 H 5
H :
SN
& H
Budc l: di-tert-butyl ((1IR,1'R2R.2'R)-((((1R,4R)-xyclohexan-1.4-

divl)bis(azanediyl))bis(carbonyl))bis(1.2,3.4-tetrahydronaphtalen-2,1-diyl))dicarbamat

Dung dich chua axit (1R,2R)-1-( (tert-butoxycarbonyl)amino)-1,2,3,4-
tetrahydronaphtalen-2-carboxylic (250 mg, 0,858mmol) va (lr,4r)-xyclohexan-1,4-
diamin (49 mg, 0,429mmol) trong N,N-dimetylformamit (10mL) ¢ -10°C dugce bd sung
tir tir N,N-diisopropyletylamin (221 mg, 1,716mmol) va dietyl xyanophosphonat (210
mg, 1,287mmol). Hoén hop duge khudy trong 20 phut. Hon hop duge 1am 4m dén nhiét
d6 trong phong va dugc khudy trong 3 h. Phan tmg duge dimng lai bang nudc da (100mL)
dé tao ra két tia ma dwoc loc dé tao ra di-tert-butyl ((1R,1'R,2R,2R)-(((1R,4R)-
xyclohexan-1,4-diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-2,1-
diyl))dicarbamat (240 mg, 0,363mmol, hi¢u suit 84,6%) ¢ dang chit rin mau da cam.
LCMS (2,5 phut axit formic): Rt = 1,724 phut, m/z: 628,8 (M+Na).

Bude 2: (IR, 1I'R.2R.2R)-N.N'-((1R.4R)-xyclohexan-1.4-diyl)bis(1-amino-1,2,3.4-

tetrahydronaphtalen-2-carboxamit) dihydroclorua
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Dung dich chira di-tert-butyl ((1R,1'R,2R,2'R)-((( (1R,4R)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-2,1-diyl))dicarbamat
(150 mg, 0,23mmol) trong diclometan (5SmL) dugc bd sung hydro clorua 4N trong 1,4-
dioxan (0,5mL) tir tir. Hon hop duge khudy 6 nhiét do trong phong qua dém. Hoén hop
duoc cO trong diéu kién ap sudt giam dé tao ra (1R,1'R,2R,2'R)-N,N'-((1R,4R)-
xyclohexan-1,4-diyl)bis(1-amino-1,2,3,4-tetrahydronaphtalen-2-carboxamit)
dihydroclorua (130 mg, thd) ¢ dang sir6 mau vang. LCMS (2,5 phut axit formic): Rt =
1,122 phut, m/z: 461,1 [M+1]".

Bude 3:  di-tert-butyl  ((2S.2'S)-(((4S.,4'S,7S.7'S,9aS.9a'S)-(((1R,1'R.2R.2'R)-
((((1R 4R)-xyclohexan-1.4-diyl)bis(azanediyl))bis(carbonyl))bis(1,2.3.4-

tetrahydronaphtalen-2. 1-diyl))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-

1,2-diy]))bis(metylcarbamat)
Dung dich chira axit (1R,1'R,2R,2'R)-N,N'-((1R 4R)-xyclohexan-1 ,4-diyl)bis(1-

amino-1,2,3,4-tetrahydronaphtalen-2-carboxamit) dihydroclorua (130 mg, 0,24mmol),
(4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian I) (216,2
mg, 0,49mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (140,1 mg,
0,73mmol), 1-hydroxybenzotriazol (131,7 mg, 0,97mmol) va N,N-diisopropyl etylamin
(189 mg, 1,46mmol) trong diclometan (10mL) dugc khudy & nhiét 4o trong phong qua
dém. Phan tmg duoc dimg lai bing nuéc (50mL) va duoc chiét bang diclometan (3 x
50mL). Céc 16p hiru co gom lai dugc rua bang nudc mudi, dugc 1lam kho, duoc loc va
duoc cb. Phan ling cin dugc tinh ché bing phuong phép sic ky ban mong [etyl
axetat/ddu mo ete (2/1 thé tich/thé tich)] dé tao ra san pham thé (170 mg) & dang dau
mau vang. Nguyén lidu nay dugc tiép tinh ché bang HPLC diéu ché dé cho di-tert-butyl
((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((((1R,1'R,2R,2'R)~((((1R 4R )-xyclohexan-1,4-
diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
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b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (86 mg, 0,06mmol, hi¢u suit 26,8%) o dang chét rin mau

trang. LCMS (2,5 phut axit formic): Rt = 1,96 phut, m/z: 555.9 {[M-2Boc)+2]/2}".

Bude 4: (4S.7S.9aS)-8.8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-0xo-N-
[(1R.2R)-2-{[(1rs.4rs)-4-[(1R,2R)-1-[(4S.7S.9aS)-8.8-dimetyl-4-[(2S)-2-

(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1 .3]thiazepin-7-amido]-

1.2.3.4-tetrahydronaphtalen-2-amido]xyclohexyl]carbamoyl}-1,2,3.4-

tetrahydronaphtalen-1-yl]-octahydropyrolo[2.1-b][1.3 ]Jthiazepin-7-carboxamit

dihydroclorua

Dung dich chaa  di-tert-butyl  ((2S,2'S)-(((4S,4'S,785,7'S,9aS,9a'S)-
((((IR,I'R,2R,2'R)-((((1R,4R)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (80 mg, 0,073mmol) trong diclometan (10mL) duoc b sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phan tng dugc khuéy 0 nhiét do trong phong
qua dém. Dung moi1 dugc co trong didu kién 4p suat giam va chét ran duoc lam kho
trong moi truong c6 do chan khong cao dé tao ra hop chat néu & dé muc (62 mg,
0,052mmol, hiéu suit 79,8%) & dang chat rin mau tring. 'H NMR (400 MHz, DMSO-
ds) dppm 9,29 (s, 1H), 8,89-8,88 (m, 1H), 8,78 (d, J= 6,8 Hz, 2H), 7,90 (d, J=9,2 Hz,
2H), 7,74 (d, J= 7,6 Hz, 2H), 7,28-7,26 (m, 2H), 7,12-7,05 (m, 6H), 5,46 (t, J= 7,6 Hz,
2H), 5,36-5,33 (m, 2H), 4,71-4,67 (m, 2H), 4,15 (s, 2H), 3,90 (s, 2H), 3,41-3,39 (m,
2H), 3,16 (t, J= 11,8 Hz, 2H), 2,96-2,92 (m, 2H), 2,79-2,64 (m, 6H), 2,48 (s, 6H), 2,19-
2,11 (m, 4H), 2,01-1,94 (m, 6H), 1,78-1,68 (m, 6H), 1,40 (d, J= 6,8 Hz, 6H), 1,20-1,12
(m, 4H), 1,02 (s, 6H), 1,00 (s, 6H). LCMS (2,5 phut axit formic): Rt = 1,280 phut, m/z:
1110,8 [M+1]".
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Vidu 12

(4S,7S,9a8)-8,8-dimetyl-4-[(2S)-2-(metylamino)prop anthioamido]-5-oxo-N-
[(1R,2R)-2-{[(1rs,4rs)-4-[(1R,2R)-1-[(4S,7S,9aS)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-1,2,3,4-tetrahydronaphtalen-2-amido]xyclohexyl]carbamoyl}-1,2,3,4-
tetrahydronaphtalen-1-yl]-octahydropyrolo[2,1-b][1,3] thiazepin-7-carboxamit
dihydroclorua

Budc 1 di-tert-butyl  ((2S.2'S)-(((4S,4'S,7S.7'S,9aS.9a'S)-((((1R.1'R,2R.2'R)-
((((1R,4R)-xyclohexan-1,4-diyl)bis(azanediyl))bis(carbonyl))bis(1.2.3.4-

tetrahydronaphtalen-2.1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-

oxooctahvdropyrolo[2,1-b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-

1.2-diy]))bis(metylcarbamat)
Hén hop chuia (IR,1'R,2R,2'R)-N,N'-(( 1R,4R)-xyclohexan-1,4-diyl)bis(1-

amino-1,2,3,4-tetrahydronaphtalen-2-carboxamit) dihydroclorua (Vi du 11, Budce 2)
(200 mg, 0,375mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (413
mg, 0,901mmol), N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (216 mg,
1,125mmol), 1-hydroxyben20triazol (203 mg, 1,5mmol) va N,N-diisopropyletylamin
(290 mg, 2,25mmol) trong diclometan (15mL) dugc khuéy 0 nhiét do trong phong trong
4 h. Phan tmg dugc rot vao nude (15mL) va duge chiét bang diclometan (2 x 10mL).
Cac pha hiru co gom lai dugc 1am khé qua natri sulfat khan, duoc loc va dugce cb. San

phim thé sau dé duoc tinh ché bing TLC diéu ché [diu mo ete/etyl axetat (1:2 thé
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tich/thé tich)] tiép do 1a HPLC diéu ché dé cho di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,92a8,92'S)-((((1R,1'R,2R,2'R)-((((1R,4R)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3 ,4-tetrahydronaphtalen-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-S-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (140 mg, 0,104mmol, hiéu suat 28,0%) & dang chét rin mau
be. LCMS (2,5 phut axit formic): Rt = 2,115 phut, m/z: 572,1 {[(M-2Boc)+2]/2}".

Budc 2: (4S,7S.9aS)-8.8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-0x0-N-
[(1R.2R)-2-{[(1rs.4rs)-4-[(1R,2R)-1-[(4S,7S.9aS)-8.8-dimetyl-4-[(2S)-2-

(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][ 1 .3]thiazepin-7-

amido]-1.2.3.4-tetrahydronaphtalen-2-amido]xyclohexyl]carbamoyl }-1.2.3.4-

tetrahydronaphtalen-1-yl]-octahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit

dihydroclorua
Dung dich  chta  di-tert-butyl ((2S,2'S)-(((4S.,4'S,78,7'S,9aS,9a'S)-
((((OIR,1R,2R,2'R)-((((1R,4R)-xyclohexan-1,4-

diyl)bis(azanediyl))bis(carbonyl))bis(1,2,3,4-tetrahydronaphtalen-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (140 mg, 0,104mmol) trong diclometan (5mL) dugc b6 sung
hydro clorua 4N trong 1,4-dioxan (0,5mL). Hén hop duge khudy & nhiét d trong phong
qua dém. Dung méi duoc loai bo trong diéu kién 4p suat giam va dugc lam kho trong
moi truong ¢6 d6 chén khong cao dé tao ra hop chit néu & dé muc (70 mg, 0,058mmol,
hiéu suit 55,3%) & dang chét rin mau trang. 'H NMR (400 MHz, DMSO-ds) Sppm
11,04-11,00 (m, 2H), 10,91 (s, 2H), 8,67 (s, 1H), 8,43 (s, 1H), 7,97 (t, J= 8,4 Hz, 2H),
7,76-7,75 (m, 2H), 7,27-7,25 (m, 2H), 7,15-7,06 (m, 6H), 5,45-5,33 (m, 4H), 5,15-5,09
(m, 2H), 4,32 (s, 2H), 4,18 (d, J= 9,2 Hz, 2H), 3,51-3,47 (m, 2H), 3,22-3,17 (m, 2H),
3,07-3,00 (m, 2H), 2,79-2,66 (m, 6H), 2,48 (s, 6H), 2,33-2,18 (m, 4H), 2,05-1,94 (m,
6H), 1,79-1,74 (m, 6H), 1,45 (s, 6H), 1,24-1,14 (m, 4H), 1,04-1,03 (m, 6H), 1,00 (m,
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6H). LCMS (2,5 phut axit formic): Rt = 1,242 phut, m/z: 1144,4 M+1)", 572,3
[(M+2)/2]".

Vidu 13
(4S,4'S,78,7'S,9a8,9a'S)-N,N'-((18,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydrepyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

Bude 1: (1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1-amin
Dung dich chtra (1S,2R)-1-amino-2,3-dihydro- 1H-inden-2-o0l (2 g, 13,4mmol) trong

tetrahydrofuran (50mL) ¢ 0°C duoc bd sung ting phan natri hydrua (60%, phan tan
trong parafin long) (0,59 g, 14,7mmol). Hon hop nay dugc lam 4m dén nhiét d6 phong.
3-bromoprop-1-yn (1,75 g, 14,7mmol) sau do dugc bd sung va hon hop thu dugc dugc
gia nhiét 161 70°C. N6 duogc khudy & 70°C qua dém. Hén hop dugc lam ngudi bang nude
da (50mL) va dugc chiét bang etyl axetat (3 x 30mL). Cac 1ép hiru co gom lai dugc rua
bﬁng nude mudi (50mL), dugc 1am kho trén natri sulfat khan, dugc loc va duge ¢o. San
pham thé dugc tinh ché bang sic ky silicagel [dAu mo ete/etyl axetat (3:2 thé tich/thé
tich)] d@é cho (1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1-amin (1,2 g,
6,4mmol, hiéu suit 47,8%) & dang dau mau den. LCMS (ES, m/z): 187,1, 188,1 [M+H]",
thoi gian luu 0,942 phit. "H NMR (400 MHz, DMSO-ds) éppm 7,36 — 7,29 (m, 1H),
7,22 — 7,13 (m, 3H), 4,25 (dd, J = 4,2, 2,4 Hz, 2H), 4,22 — 4,15 (m, 2H), 3,43 (t, /=24
Hz, 1H), 2,93 (qd, J= 16,1, 3,5 Hz, 2H), 1,75 (s, 2H).
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Bude 2: tert-butyl ((S)-1-(((4S,7S.9aS)-8,8-dimetyl-5-0x0-7-(((1S,2R)-2-(prop-2-yn-1-

yloxy)-2.3-dihydro-1H-inden-1-yl)carbamoyl)octahydropyrolo[2.1 -b][1.3]thiazepin-4-

vl)amino)-1-oxopropan-2-yl)(metyl)carbamat

Dung dich chura axit (4S,7S,9a8S)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (260 mg, 0,587mmol), 2-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat (305 mg, 0,801mmol) va N,N-
diisopropyletylamin (138 mg, 1,068mmol) trong 1,2-dicloetan (10mL) dwgc b6 sung
(1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1-amin (100 mg, 0,534mmol).
Hdn hop duge khudy ¢ 50°C qua dém. Dung mdi dugc loai bé dudi ap suat giam. San
pham thé duge tinh ché bang sic ky silicagel [dau mo ete/etyl axetat (1:1 thé tich/thé
tich)] va con dugc tinh ché bang phuong phap sic ky ban mong [etyl axetat/ dau mo ete
(3/2 thé tich/thé tich)] dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-ox0-7-
(((1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro- 1H-inden-1-
yl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1 -oxopropan-2-
yl)(metyl)carbamat (160 mg, 0,261mmol, hiéu suat 48,9%). LCMS (2,5 phut axit
formic): Rt = 1,662 phut, m/z: 634,8 (M+Na).

Bude 3: di-tert-butyl ((2S,2'S)-(((4S.4'S,7S,7'S,9aS,92a'S)-((((1S.1'S.,2R,2'R)-(hexa-2.4-
diyn-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1.2-

diy]))bis(metylcarbamat)
a. Dung dich chta tert-butyl ((S)-1 -(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-
(((1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro- 1H-inden-1-

yl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1 -oxopropan-2-
yl)(metyl)carbamat (160 mg, 0,261mmol) va pyridin (124 mg, 1,566mmol) trong
axetonitril (7mL) duoc bd sung cupric axetat (57 mg, 0,313mmol). Khuay hdn hop phan

rng nay ¢ 85°C trong 16 gio. Hon hop dugc lam lanh, duoc ¢6 va duoc pha lodng bang
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etyl axetat (15mL). Nudc amoniac (pha lodng 20 1in,15mL) duge bd sung. Pha nuée
duoc chiét bang etyl axetat (2 x 10mL). Cac 16p hitu co gom lai dugc rua bang nudc
mudi (15mL), dugc lam kho trén natri sulfat khan, duoc loc va dugc c6. San phém tho
duoc tinh ché bang phuong phap sac ky ban mong [etyl axetat / diu mo ete (2/1 thé
tich.thé tich)] tiép do la HPLC didu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4’S,7S,7'S,9aS,9a'S)-((((1S,1‘S,2R,2‘R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1 -diyl))bis(azanediyl))bis(carbonyl))bis(8 ,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (80 mg, 0,065mmol, hiéu suit 50,2%) & dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 1,853 phut, m/z: 511,8 {{MM-2Boc)+2]/2}".
b. Dung dich chta tert-butyl ((S)-1-( ((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-
(((1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro- 1H-inden-1-
yl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1 -oxopropan-2-
yl)(metyl)carbamat (1,0 g, 1,63mmol) va pyridin (775 mg, 9,79mmol) trong axetonitril
(20mL) dugc bo sung cupric axetat (366 mg, 1,96mmol). Hdn hop dugc khuay & 85°C
trong 1 gi. Hon hgp phan tmg duoc lam lanh xudng, dugc cd va dugc pha lodng bang
etyl axetat (100mL). Dung dich chura amoniac pha lodng 20 lan (50mL) duoc bd sung.
Pha nuéc duoc chiét bing etyl axetat (2 x 50mL). Lop hitu co duge két hop va duge
rua béng nuée mudi. Pugce lam kho trén natri sulfat khan va duogc ¢ dé thu duoc san
pham thé. Phan lang cin dugc tinh ché bang sic ky trén cot silicagel ria gidi voi etyl
axetat / diu mo ete = 1/1 dé tao ra san phﬁm tho. Sau do, san phém tho duogc tinh ché
bing HPLC diéu ché dé thu dugc di-tert-butyl ((2S,2'S)-(((48,4'S,7S,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3 -dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (800 mg, 0,65mmol, hiéu suit 80,2%) & dang chit rin mau
tréng. LCMS (ES, m/z): 1222,6, 512,2 [M/2-Boc+H]", thoi gian leu 1,735 phut. H
NMR (400 MHz, DMSO-ds) éppm 7,96 (d, J = 8,8 Hz, 2H), 7,77 (d, J = 6,5 Hz, 2H),
724 (ddd J =149, 8,9, 2,8 Hz, 8H), 5,48 (t, J = 7,9 Hz, 2H), 5,38 (dd, J = 8,7, 3,3 Hz,
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2H), 4,67 — 4,62 (m, 2H), 4,30 (m, 6H), 4,23 (s, 2H), 3,15 (t, J = 11,9 Hz, 2H), 3,03 (d,
J =44 Hz 2H), 2,88 (d, J = 16,4 Hz, 2H), 2,73 (s, 6H), 2,26 — 2,17 (m, 2H), 2,16 —
2.05 (m, 6H), 1,76 (dt, J = 23,3, 10,1 Hz, 4H), 1,40 (s, 18H), 1,24 (d, J = 7,1 Hz, 6H),
1,07 (d, J = 14,9 Hz, 12H).

Budce 4: (4S.4'S.7S.7'S.9aS8.92'S)-N,N'-((1S,1'S,2R.2'R)-(hexa-2.4-diyn-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2.1-b][1 .3]thiazepin-7-carboxamit)

dihydroclorua
Dung dich chita  di-tert-butyl  ((2S,2'S)-(((4S,4'S,78,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3-dihydro-1 H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (80 mg, 0,065mmol) trong diclometan (SmL) duoc bd sung
hydro clorua 4N trong 1,4-dioxan (1,5mL). Hén hop duge khudy ¢ nhiét d trong phong
qua dém. Dung méi dugc loai bo trong didu kién 4p suét giam va chét ran duoc lam kho
trong modi truong c6 do chan khoéng cao dé cho (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3-dihydro- 1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (55 mg, 0,050mmol, hiéu suét 76,9%) &
dang chét rén mau tring. "H NMR (400 MHz, DMSO-ds) dppm 9,53-9,50 (m, 2H),
8,95-8,91 (m, 2H), 8,88 (d, J= 7,2 Hz, 2H), 8,00 (d, J= 8,8 Hz, 2H), 7,28-7,20 (m, 8H),
5,51 (t, J= 7,8 Hz, 2H), 5,38 (dd, J= 8,6, 5,4 Hz, 2H), 4,76-4,71 (m, 2H), 4,24-4,28 (m,
6H), 4,23 (s, 2H), 3,93-3,85 (m, 2H), 3,22-3,16 (m, 2H), 3,10-3,00 (m, 4H), 2,94-2,90
(m, 2H), 2,47 (t, J= 5,2 Hz, 6H), 2,29-2,14 (m, 4H), 1,87-1,79 (m, 4H), 1,42 (d, J= 6,8
Hz, 6H), 1,10 (s, 6H), 1,06 (s , 6H). LCMS (2,5 phut axit formic): Rt = 1,328 phut, m/z:
512,0 [(M+2)/2]".

Vi du 14
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(4S,7S,9a8)-N-((1S,2R)-2-((6-(((1S,2R)-1-((4S,78,928)-8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3] thiazepin-7-
carboxamido)-2,3-dihydro-1H-inden-2-yl)oxy)hexa-2,4-diyn-1-yl)oxy)-2,3-
dihydro-lH-inden-1-yl)-8,8-dimetyl—4-((S)—Z-(metylamino)propanthioamido)-S—
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

H B
N
N () H
S
(S)
S

Bude 1: tert-butyl ((S)-1-(((4S.7S.9aS)-8.8-dimetyl-5-0x0-7-(((1S.2R)-2-(prop-2-yn-1-

i_T

yloxy)-2.3-dihydro-1H-inden-1-yl)carbamoyl)octahydropyrolo[2,1-b][1 .3]thiazepin-4-

yl)amino)-1-thioxopropan-2-yl)(metyl)carbamat
Dung dich chira axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,3-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (500 mg, 1,088mmol), 2-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni ~ hexaflophosphat (621 mg,
1,632mmol) va N,N-diisopropyletylamin (309 mg, 2,393mmol) trong 1,2-dicloetan
(15mL) dugc bd sung (1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1 -amin
(224 mg, 1,197mmol). Hoén hop duge khqu & 50°C qua dém. Hon hop duge ¢6 va dugce
tinh ché bing sdc ky silicagel [du mo ete/etyl axetat (3:2 thé tich/thé tich)] tiep do la
TLC didu ché [diu mo ete/etyl axetat (2:3 thé tich/thé tich)] dé cho tert-butyl ((S)-1-
(((4S,7S,9a8S)-8,8-dimetyl-5-0xo-7-(((1S,2R)-2-(prop-2-yn-1 -yloxy)-2,3-dihydro-1H-
inden-1-yl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-
thioxopropan-2-yl)(metyl)carbamat (400 mg, 0,636mmol, hiéu suét 58,5%). LCMS (2,5
phut axit formic): Rt = 1,812 phut, m/z: 650,38 (M+Na).
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Budc 2: tert-butyl ((S)-1-(((4S.7S.92a8)-7-(((1S,2R)-2-((6-(((1S.2R)-1-((4S.75.9aS)-4-

((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8, 8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamido)-2,3-dihydro-1H-inden-2-

yDoxy)hexa-2.4-diyn-1-yl)oxy)-2,3-dihydro-1H-inden-1 -yl)carbamoyl)-8.8-dimetyl-

5-oxooctahydropyrolo[2.1-b][1.3]thiazepin-4-yl)amino)-1-oxopropan-2-

yl)(metyl)carbamat
Dung dich chtra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-(((1S,2R)-

2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden- 1-yl)carbamoyl)octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (390 mg,
0,636mmol), tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-oxo-7-(((1S,2R)-2-(prop-2-
yn-1-yloxy)-2,3-dihydro-1H-inden-1-yl)carbamoyl)octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)- 1 -thioxopropan-2-yl)(metyl)carbamat (400 mg,
0,636mmol) va pyridin (301 mg, 3,816mmol) trong axetonitril (15mL) dugc bd sung
cupric axetat (277 mg, 1,526mmol). Hoén hop dugce khudy & 85°C trong 40 phit. Trong
khi 1am lanh, dung méi duogc loai bo trong diéu kién ap suit giam. San phém tho duoc
pha loang bang etyl axetat (20mL) va nudc amoniac (pha loang 20 lan, 20mL). Pha
nuée duoc chiét bing etyl axetat (2 x 15mL). Cac 16p hitu co gom lai dugc rira bang
nudc mudi (20mL), duoc 1am kho trén natri sulfat khan, duoc loc va duge c6. San phém
thé duoc tinh ché bing TLC diéu ché [dAu mo ete/etyl axetat (2:3 thé tich/thé tich)] va
HPLC diéu ché dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-7-(((1S,2R)-2-((6-(((1S,2R)-1-
((4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2,3-dihydro-1H-
inden-2-yl)oxy)hexa-2,4-diyn-1-yl)oxy)-2,3-dihydro-1H-inden-1-yl)carbamoyl)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (50 mg, 0,040mmol, hi¢u sut 6,29%) va di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1 -diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
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1,2-diyl))bis(metylcarbamat) (30 mg, 0,024mmol, hiéu suét 3,77%) déu & dang chét ran

mau trang.

Budce 3: (45.7S.9aS)-N-((1S.2R)-2-((6-(((1S,2R)-1-((4S,7S.9a8)-8,8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-
carboxamido)-2.3-dihydro-1H-inden-2-yl)oxy)hexa-2.,4-diyn-1-yl)oxy)-2,3-dihydro-

1H-inden-1-y1)-8.8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit dihydroclorua
Dung dich chua tert-butyl ((S)-1-(((4S,7S,9a8)-7-(((1S,2R)-2-((6-(((1S,2R)-1-
((4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-

dimetyl-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-carboxamido)-2,3-dihydro-1H-
inden-2-yl)oxy)hexa-2,4-diyn-1-yl)oxy)-2,3-dihydro-1H-inden-1-yl)carbamoyl)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (50 mg, 0,040mmol) trong diclometan (SmL) duoc bd sung hydro
clorua 4N trong 1,4-dioxan (0,5mL). Hon hop duoc khudy & nhiét do trong phong qua
dém. Hon hop duogc c¢d va duge lam kho dé tao ra (4S,7S,9aS)-N-((1S,2R)-2-((6-
(((1S,2R)-1-((4S,7S,9aS)-8,8-dimetyl-4-(( S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2,3-dihydro-1H-inden-2-
yl)oxy)hexa-2,4-diyn-1-yl)oxy)-2,3-dihydro-1H-inden-1 -yl)-8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit dihydroclorua (20 mg, 0,018mmol, hi¢u suit 45%) ¢ dang chét rin mau
tring. '"H NMR (400 MHz, DMSO-d6) dppm 11,03-10,93 (m, 2H), 9,74-9,58 (m, 1H),
9,28 (s, 1H), 8,86-8,84 (m, 2H), 8,65-8,45 (m, 1H), 8,11-8,05 (m, 1H), 8,02-8,00 (m,
1H), 7,27-7,18 (m, 8H), 5,52-5,43 (m, 2H), 5,40-5,37 (m, 2H), 5,17 (q, J= 6,4 Hz, 1H),
4,76-4,65 (m, 1H), 4,38-4,23 (m, 8H), 3,91-3,88 (m, 1H), 3,73-3,65 (m, 1H), 3,51-3,46
(m, 1H), 3,22-3,16 (m, 2H), 3,10-2,97 (m, 4H), 2,95-2,90 (m, 1H), 2,49 (s, 6H), 2,33-
2,12 (m, 4H), 1,96-1,76 (m, 4H), 1,45 (d, J= 6,4 H, 3H), 1,41 (d, J= 6,8 H, 3H), 1,10-
1,06 (m, 12H). LCMS (2,5 phut axit formic): Rt = 1,643 phut, m/z: 520,0 [(M+2)/2]".
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Vidu 15

(4S,4'S,7S,7'S,9a8,9a'S)-N,N"-((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3] thiazepin-7-

carboxamit) dihvdroclorua

Dung dich  chtta  di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (Vi du 14, Budc 2) (35 mg, 0,028mmol) trong diclometan
(5mL) dugc bd sung hydro clorua 4N trong 1,4-dioxan (0,5mL). Hoén hop duge khqu
& nhiét do trong phong qua dém. Dung méi duoc loai bo trong diéu kién ap suit giam
va dugc lam khé trong moi truong co6 do chin khong cao dé tao ra
(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S,2R ,2'R)-(hexa-2,4-diyn-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2, 1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua (12 mg, 0,011mmol, hi¢u suat 39,3%) & dang chét rin mau
trang. 'H NMR (400 MHz, DMSO-ds) 3ppm 11,00-10,91 (m, 2H), 9,66-9,51 (m, 2H),
8,62-8,44 (m, 2H), 8,08 (dd, J= 13,9, 9,0 Hz, 2H), 7,28-7,18 (m, 8H), 5,46 (q, J=9.3
Hz, 2H), 5,38 (dd. J= 8,6, 5,4 Hz, 2H), 5,17 (t, J= 10,2 Hz, 2H), 4,38-4,26 (m, 10H),
3,23-3,17 (m, 2H), 3,06-2,99 (m, 6H), 2,50 (s, 6H), 2,33-2,17 (m, 4H), 1,95-1,84 (m,
4H), 1,44 (d, J= 6,4 H, 6H), 1,10 (s, 6H), 1,08 (s , 6H). LCMS (2,5 phut axit formic):
Rt = 1,505 phut, m/z: 1055,6 [M+1]".
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Vidu 16
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)

st
(8)
0 S) N )
/= ;j N o

Budc 1: (1S.2R)-1-isoxyano-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden

Huyén phu chita (1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1-amin
(3,31 g, 17,68mmol) va dugc gia nhiét trong etyl format (28,3mL, 354mmol) ¢ 70°C
trong 21 h. Trong khi lam lanh, dung méi dugc loai bo trong diéu kién 4p suat giam dé
tao ra foramit tho (3,71 g). Huyén phu chita foramit thd trong diclometan (DCM)
(35mL) & 0°C duoc bd sung EtsN (12,32mL, 88mmol) tiép d6 1a POCls (2,471mL,
26,5mmol). Sau 2 gio, san phém th6 duoc rét vao hdn hop chira DCM (150mL) va dung
dich nuéc NaHCO; bio hoa (60mL). Pha nuée duge tach ra va duoc chiét bang DCM
(50mL). Cac 16p hitu co gom lai duge rira bing nudc mudi (40mL), dugc lam khd
(Na;S04), duge loc va duoc c6. San phdm thé dwoc hép thu trén Xelit® va duge tinh
ché bang sic ky silicagel [1-20% EtOAc trong hexan] dé tao ra (1S,2R)-1-isoxyano-2-
(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden, 0,15etylaxetat (SOLVAT) (1,88 g,
8,93mmol, hiéu suit 50,5%) & dang dau mau vang sang.'H NMR (400 MHz, DMSO-
ds) Sppm 2,99 (dd, J=16,4, 5,9 Hz, 1 H), 3,11 (dd, J=16,0, 6,2 Hz, 1 H), 3,53 (t, /=2,3
Hz, 1 H), 4,26 - 4,38 (m, 2 H), 4,44 (q, J=5,6 Hz, 1 H), 5,34 - 5,45 (m, 1 H), 7,28 - 7,38
(m, 3 H), 7,44 (d, J=7,0 Hz, 1 H); LCMS(ESI) m/z: 171,0 (M-(NC))".

Budc 2: (4S.7S.9aS)-4-amino-8.8-dimetyl-5-0x0-N-((1S.2R)-2-(prop-2-yn-1-yloxy)-

2.3-dihydro-1H-inden-1-yl)octahydropyrolo[2,1-b][1.3]thiazepin-7-c arboxamit va
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(4S.7R.92aS)-4-amino-8,8-dimetyl-5-0x0-N-((1S.2R)-2-(prop-2-yn-1 -yloxy)-2.3-

dihydro-1H-inden-1-yl)octahydropyrolo[2.1-b][1.3]thiazepin-7-carboxamit

Hon hop chua N-(tert-butoxycarbonyl)-S-trityl-L-homoxystein (2,05 g,
4,29mmol), (1S,2R)-1-isoxyano-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden,
0,15etylaxetat (SOLVAT) (0,903 g, 4,29mmol), 4,4-dimetoxy-2,2-dimetylbutanal (1,2
g, 7,49mmol) va amoniac, 7 M trong MeOH (1,226mL, 8,58mmol) trong trifloetanol
(16mL) duoc gia nhiét ¢ 80°C. Sau 1 gid, dung méi duge loai bo trong diéu kién ap suét
giam. San phim thé dugc pha lodng bing DCM (100mL) va dugc rira bang 1 N NaOH
(15mL). Lép nuée dugce tach ra va duge chiét bang EtOAc (75mL). Cac 16p hitu co
gom lai dugc rira bang nudc mudi (30mL), duge lam khé (MgSOs), duge loc va duge
c6 dé tao ra bot. Nguyén liéu nay dugc bd sung diclometan (DCM) (20mL) va TFA
(4mL, 51,9mmol). Hén hop dugc gia nhiét & 35-40°C. Sau 1 gio, TFA (2mL) duge bd
sung vao hdn hop va dugc gia nhiét trong 1,5 gio. Hon hop duoc khudy o nhiét d RT
qua dém. TFA (2mL) duoc bd sung va hdn hop duge gia nhiét 6 50°C trong 1 gid. San
pham thd duge hdp thy trén Xelit® va duoc tinh ché bang C18 sir dung thiét bi ISCO
[20-30% Gradien ACN, 0,1% axit formic] dé tao ra 2 phéan doan. Cac phan doan dong
khé nhanh riéng biét dugc pha loang bang EtOAc (150mL) va dugc rira bang dung dich
nude NaHCO;3 bio hoa (25mL), dugce 1am khé (NazSO4), duoc loc va dugce cd. Hai chét
ddng phan khéng dbi quang thu dugce 1a - (4S,7S,9aS)-4-amino-8,8-dimetyl-5-0xo0-N-
((1S,2R)-2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden-1-yl)octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit (290,1 mg, hi¢u suat 15,8%) va (4S,7R,9aS)-4-amino-
8,8-dimetyl-5-0x0-N-((1S,2R)-2-(prop-2-yn- 1 -yloxy)-2,3-dihydro-1H-inden-1-
yl)octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit (283,3 mg, 15,4%) déu duoc
phén lap ¢ dang bot.

Dit lidu déi v6i chit dong phan khong ddi quang 7S: 'H NMR (400 MHz, DMSO-dg)
Sppm 1,06 (s, 3 H), 1,09 (s, 3 H), 1,67 - 1,82 (m, 2 H), 1,96 - 2,05 (m, 1 H), 2,23 (dd,
J=12.9, 7,4 Hz, 1 H), 2,81 (dt, J=11,5, 2,6 Hz, 1 H), 2,96 - 3,17 (m, 3 H), 3,43 (t, J=2,3
Hz, 1 H), 3,68 (d, J/=9,8 Hz, 1 H), 4,13 (t, J=2,5 Hz, 2 H), 4,16 - 4,19 (m, 1 H), 4,28 -
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4,35 (m, 1 H), 5,27 - 5,43 (m, 2 H), 7,13 - 7,32 (m, 4 H), 7,81 (d, J=8,6 Hz, 1 H);
LCMS(ESI) m/z: 428,3 [M+1]".

Dit liéu doi v6i chat dong phan khong dbi quang 7R: 'H NMR (400 MHz, DMSO-db)
dppm 1,05 (s, 3 H), 1,31 (s, 3 H), 1,55 - 1,67 (m, 1 H), 1,69 (d, J/=13,3 Hz, 1 H), 1,94
(br. s., 1 H), 2,00 - 2,06 (m, 1 H), 2,77 (dt, J=11,6, 2,8 Hz, 1 H), 2,97 (dd, J=16,4, 3,1
Hz, 1 H), 3,08 (dd, J=16,4, 5,5 Hz, 1 H), 3,14 - 3,24 (m, 1 H), 3,39 (t, J/=2,1 Hz, 1 H),
3,69 (d, J=9.8 Hz, 1 H), 4,16 - 4,23 (m, 1 H), 4,26 - 4,37 (m, 3 H), 5,33 (dd, J=8,6, 5,5
Hz, 1 H), 5,48 (d, J=9,0 Hz, 1 H), 7,11 - 7,27 (m, 4 H), 8,35 (d, /=9,0 Hz, 1 H);
LCMS(ESI) m/z: 428,7 [M+1]".

Bude 3: tert-butyl ((S)-1-(((4S,7S.9aS)-8.8-dimetyl-5-0x0-7-(((1S,2R)-2-(prop-2-yn-1-

vloxy)-2,3-dihydro-1H-inden-1 -yl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-

yl)amino)-1-oxopropan-2-yl)(metyl)carbamat

Dung dich chita (4S,7S,9aS)-4-amino-8,8-dimetyl-5-oxo-N-((1S,2R)-2-(prop-2-

yn-1-yloxy)-2,3-dihydro-1H-inden-1-yl)octahydropyrolo[2,1-b][ 1 ,3]thiazepin-7-
carboxamit (287 mg, 0,671mmol) va Boc-N-Me-Ala-OH (205 mg, 1,007mmol) trong
N,N-dimetylformamit (DMF) (3mL) ¢ 0°C duoc bo sung Bazo Hunig (0,586mL,
3.36mmol) tiép do 1a bd sung timg giot T3P, 50% khéi luong trong EtOAc (0,699mL,
1,175mmol). Sau 45 phut, hdn hgp dugc pha lodng bang EtOAc (100mL) va dugc rira
bing dung dich nuéc NaHCOs bio hoa (25mL), sau d6 nuée mudi (25mL), duoce lam
khé (Na»SOy4), dugc loc va dugc c6. San phém tho duoc hép thu trén Xelit® va dugc
tinh ché bang sic ky silicagel [20-80% EtOAc trong hexan] dé tao ra tert-butyl ((S)-1-
(((48,7S,9aS)-8,8-dimetyl-5-0xo0-7-(((1S,2R)-2-(prop-2-yn-1 -yloxy)-2,3-dihydro-1H-
inden-1-yl)carbamoyl)octahydropyrolo[2,1-b][ 1,3]thiazepin-4-yl)amino)-1-
oxopropan-2-yl)(metyl)carbamat (314,5 mg, 0,513mmol, hiéu suit 76%) & dang chat
rén mau tring. 'H NMR (400 MHz, cloform-d) 3ppm 1,13 (s, 3 H), 1,20 (s, 3 H), 1,35
(d, J=7,0 Hz, 3 H), 1,48 (s, 9 H), 1,79 - 1,90 (m, 1 H), 1,97 - 2,12 (m, 1 H), 2,29 (dd,
J=13,3, 7,0 Hz, 2 H), 2,50 (br. s., 1 H), 2,77 - 2,84 (m, 4 H), 3,04 - 3,16 (m, 2 H), 3,25
-3,36 (m, 1 H), 4,10 (dd, J=15,6, 2,3 Hz, 1 H), 4,17 (dd, J=15,6, 2,3 Hz, 1 H), 4,32 (s,
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1 H), 4,49 (g, /=5,1 Hz, 1 H), 4,55 (dd, /=10,0, 6,1 Hz, 1 H), 5,17 (dd, J=9.2, 7,6 Hz, 1
H), 5,54 (dd, J=8,2, 5,9 Hz, 1 H), 7,17 - 7,25 (m, 3 H), 7,31 (d, J=6,2 Hz, 1 H), 7,42 (d,
J=8.6 Hz, 2 H); LCMS(ESI) m/z: 613,4 [M+1]".

Bude 4: tert-butyl ((S)-1-(((4S.7S,9aS)-7-(((1S.2R)-2-( alyloxy)-2.3-dihydro-1H-

inden-1-y1)carbamoyl)-8.8-dimetyl-5-oxooctahydropyrolo[2,1-b][1 .3]thiazepin-4-

yl)amino)-1-oxopropan-2-yl)(metyl)carbamat

Huyén phu chira tert-butyl ((S)-1 -(((4S,7S,9a8S)-8,8-dimetyl-5-0x0-7-(((1S,2R)-

2-(pfop-2-yn— 1-yloxy)-2,3-dihydro- 1 H-inden- 1 -yl)carbamoyl)octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (51,5 mg,
0,084mmol) va chit xtic tac Lindlar (12,8 mg, 6,01 pmol) duoc khudy trong diéu kién
hydro (1 at (100 kPa)) trong MeOH (10mL) trong 2,5 gio. Huyén phu duoc loc qua dia
0,45 um va phén loc dugc hoa hoi trong diéu kién ap sudt giam dé tao ra tert-butyl ((S)-
1-(((4S,7S,928)-7-(((1S,2R)-2-( alyloxy)-2,3-dihydro- 1H-inden-1-yl)carbamoyl)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1 -oxopropan-2-
yl)(metyl)carbamat (51,4 mg, 0,071mmol, hiéu suat 85%, do tinh khiét 85%) ¢ dang
mang. LCMS(ESI) m/z: 615,4, 617,6 (M+1) hén hop chira olefin va O-propyl (ty 1€
85:15 boi proton NMR).

Bude 5: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS.92a'S)-((((1S.1'S.2R.2R)-(((E/Z)-
but-2-ene-1.4-divl)bis(oxy))bis(2,3-dihydro-1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2.1-

b1[1.31thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Hoén hop chura tert-butyl ((S)-1-(((4S,7S,9aS)-7-(((1 S,2R)-2-( alyloxy)-2,3-dihydro-1H-

inden-1-yl)carbamoyl)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][ 1 ,3]thiazepin-4-
yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (51,4 mg, 0,084mmol) va chat xtic tic
Grubbs™ thé hé 2 (6,39 mg, 7,52 pmol) dwgc khudy trong diclometan (DCM) (350 pl)

& nhiét do trong phong trong diéu kién nito. Sau 1 ngay, mé thir hai chua chat xuc tac
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Grubbs™ thé hé 2 (6,39 mg, 7,52 pmol) dugc bd sung vao hdn hop. Sau 4 ngay, hon
hop thé dugc tinh ché bang sic ky silicagel [20-100% EtOAc trong hexan] dé tao ra san
pham cong & dang hon hop chira céc chit déng phan cis va trans (10,9 mg, 21,8%).
LCMS(ESI) m/z: 1199,7 (M-1).

Budc 6: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.,7'S,9aS.92a'S)-((((1S.1'S.2R.2'R)-(butan-
1.4-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diy]))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diy]))bis(metylcarbamat)
Huyén pht  chita  di-tert-butyl  ((2S,2'S)-(((4S,4'S,78,7'S,9aS,9a'S)-
((((18,1'S,2R,2'R)-(((E/Z)-but-2-ene-1,4-diyl)bis(oxy))bis(2,3-dihydro- 1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (13 mg, 10,82 pmol) va paladi, 10% khéi luong trén cacbon
duoc hoat hoa, Degussa loai E101 (1,151 mg, 1,082 pmol) duge khuéy trong diéu kién
hydro (1 at (100 kPa)) trong metanol (4mL). Sau 1 ngay, hén hop duogc loc qua dia
0,45um va dua lai vao diéu kién hydro héa duéi 30 psi trong MeOH. Mé méi chira Pd/C
duoc bd sung va hon hop duoce khuiy trong diéu kién hydro & 50 psi. Sau 4 ngay, Huyén
phu duoc loc qua dia 0,45 um va dung mdi duoc hod hoi trong diéu kién ap suét giam.
San phdm thé dugc tinh ché bing C18 sir dung thiét bi ISCO [50-90% gradien ACN,
0,1% axit formic] dé tao ra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (4,5 mg, 3,74 pmol, hi¢u suit 34,6%) & dang chat rin mau
trang. "H NMR (400 MHz, cloform-d) 8ppm 1,08 (s, 3 H), 1,17 (s, 3 H), 1,35 (d, J=7,0
Hz, 3 H), 1,41 - 1,51 (m, 12 H), 1,75 - 1,86 (m, 1 H), 1,91 (dd, J=13,3, 9,4 Hz, 1 H),
2,13 -2,29 (m, 2 H), 2,56 - 2,68 (m, 1 H), 2,80 (s, 3 H), 2,90 - 3,03 (m, 2 H), 3,14 (t,
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J=12.7 Hz, 1 H), 3,31 - 3,51 (m, 2 H), 4,14 (q, J=4,3 Hz, 1 H), 4,28 (5, | H), 4,51 (dd,
J=10,2, 5,9 Hz, 1 H), 5,12 (t, J=8,4 Hz, 1 H), 5,46 (dd, J=8,2, 5,9 Hz, 1 H), 7,14 - 7,25
(m, 4 H), 7,29 (d, J/=7,0 Hz, 1 H), 7,35 (d, J=4,3 Hz, 1 H); LCMS(ESI) m/z: 502,4 {{(M
- 2Boc)+2]/2}".

Budce 7: (4S.4'S.7S,7'S.9aS.92a'S)-N,N'-((1S,1'S.2R 2'R)-(butan-1.4-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1 .3]thiazepin-7-carboxamit)
Dung dich chta  di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-
((((1S,1'S,2R,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat) (4,5 mg, 3,74 pmol) trong diclometan (DCM) (1mL) ¢ nhiét
do trong phong dugc bd sung hydro clorua (4 M trong 1,4-dioxan) (0,2mL, 0,800mmol).
Sau 5 h, dung méi dugc loai bé trong diéu kién 4p sudt giam. San pham thé duoc tinh
ché bing C18 sit dung thiét bj ISCO [10-100% Gradien ACN, 0,1% axit formic] dé tao
ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S,2R ,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7-carboxamit) (2,8 mg, 2,73 pmol, hi¢u suét
73,1%) & dang chit rén mau tring. 'H NMR (400 MHz, cloform-d) 3ppm 1,11 (s, 3 H),
1,17 (s, 3 H), 1,29 (d, /=7,0 Hz, 3 H), 1,53 (br. s., 2 H), 1,79 - 1,98 (m, 2 H), 2,16 - 2,32
(m, 2 H), 2,43 (s, 3 H), 2,72 (dd, J=14.,8, 2,3 Hz, 1 H), 2,99 (d, J=4,7 Hz, 2 H), 3,14 (q,
J=7,0 Hz, 1 H), 3,24 (t, J=12,9 Hz, 1 H), 3,33 - 3,43 (m, 1 H), 3,50 (d, J=9,0 Hz, 1 H),
4,18 (q, J=4,7 Hz, 1 H), 4,30 (s, 1 H), 4,59 (dd, J=10,1, 7,0 Hz, 1 H), 5,17 (t, J=8,4 Hz,
1 H), 5,45 (dd, J=8,4, 5,7 Hz, 1 H), 7,15 - 7,25 (m, 3 H), 7,29 - 7,39 (m, 2 H), 8,34 (d,
J=6,6 Hz, 1 H); LCMS(ESI) m/z: 1003,5 [M+1]".
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Vidu 17
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua
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Bude 1: butan-1.4-divl bis(4-metylbenzensulfonat)

Dung dich chita butan-1,4-diol (2 g, 22,19mmol) va trietylamin (8,98 g,
48,82mmol) trong diclometan (100mL) duoc bd sung 4-dimetylaminopyridin (0,54 g,
4,44mmol) tiép d6 1a p-tosyl clorua (9,31 g, 48,82mmol). Hdn hop dugc khudy & nhiét
do trong phong trong 3 h. Hon hop dugc ¢6. San pham thé dugce tinh ché bang sic ky
silicagel [ddu mo ete/etyl axetat (3:1 thé tich/thé tich)] d¢ cho butan-1,4-diyl bis(4-
metylbenzensulfonat) (4 g, 10,04mmol, hi¢u suit 45,2%) & dang chét rin mau tréng.

LCMS (2,5 phut axit formic): Rt = 1,731 phit, m/z: 420,8 (M+Na).

Buéc 2: (1S.1'S.2R.2'R)-2.2'-(butan-1,4-diylbis(oxy))bis(2,3-dihydro-1H-inden-1-

amin

Dung dich chua (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (749 mg,
5,02mmol) trong tetrahydrofuran (80mL) ¢ 0°C duoc b6 sung ting phan natri hydrua
(60%, phan tan trong parafin long) (221 mg, 5,52mmol). Hon hop nay dugc cho phép
lam 4m dén nhiét d6 phong. Sau d6, butan-1,4-diyl bis(4-metylbenzensulfonat) (1 g,
2.51mmol) duoc bd sung. Hon hop thu dwoc duge khudy & nhiét do 70°C qua dém.
Phan mg duogc dung lai bang nuéc da (50mL) va duoc chiét bang etyl axetat (3 x
30mL). Céc 16p hitu co gom lai dugc rira bang nuée mudi (S0mL), dugce 1am khé trén

219



47983 220/335

natri sulfat khan, duoc loc va dugc c6. San pham thé dugc tinh ché bang sic ky silicagel
[diclometan /metanol (10:1 thé tich/thé tich) dé cho (1S,1'S,2R,2'R)-2,2'-(butan-1,4-
diylbis(oxy))bis(2,3-dihydro-1H-inden-1-amin) (220 mg, 0,62mmol, hi¢u suit 24,7%)
0 dang chét rin mau nau. LCMS (2,5 phut axit formic): Rt = 1,206 phut, m/z: M+

Budc 3: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S,9aS.9a'S)-((((1S.1'S,2R,2'R)-(butan-
1.4-diylbis(oxy))bis(2,3-dihydro-1H-inden-2.1-
diy]))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-oxooctahydropyrolo[2.1-
b1[1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)
Hén hop chta axit (1S,1'S,2R,2'R)-2,2'-(butan-1 ,4-diylbis(oxy))bis(2,3-
dihydro-1H-inden-1-amin) (130 mg, 0,369mmol) va (45,78,9a85)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7- carboxylic (Hop chét trung gian II) (373
mg, 0,812mmol) trong 1,2-dicloetan (15mL) dugc bd sung N-etoxycarbonyl-2-etoxy-
1,2-dihydroquinolin (274 mg, 1,107mmol) va N,N-diisopropyletylamin (190 mg,
1,476mmol). Hon hop thu duoc dugc khudy & nhiét d6 50°C qua dém. Phan tmg dugc
dung lai bang nudc (50mL) va dugce chiét bang diclometan (3 x 50mL). Céc 16p hiru co
gom lai dugc rua béng nudc mudi, duoc lam kho, duge loc va duge co. Phan léng can
duoc tinh ché bang phuong phap sic ky ban moéng [etyl axetat/ddu mo ete (1/1 thé
tich/thé tich)] sau d6 HPLC diéu ché d& cho di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8S,92'S)-((((1S,1'S,2R ,2'R)-(butan-1 ,4-diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (60 mg, 0,049mmol, hiéu suit 13,3%) & dang chit rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 2,154 phut, m/z: 517,9 {{M-2Boc)+2]/2}".

Budce 4: (4S.4'S.7S.7'S,9aS.9a'S)-N.N'-((1S,1'S,2R.2'R)-(butan-1.4-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-
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(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1 .3]thiazepin-7-

carboxamit) dihydroclorua
Dung dich di-tert-butyl ((2S,2'S)-(((4S,4'S,78,7'S,9a8,92'S)-((((1S,1'S,2R,2'R)-
(butan-1,4-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (60 mg, 0,049mmol) trong diclometan (5mL) dugc bd sung
hydro clorua 4N trong 1,4-dioxan (3mL). Hoén hop duogc khudy & nhiét do trong phong
trong 3 h. Dung méi dugc co trong diu kién 4p suat giam va chét rin dugc 1am kho
trong moi truong c6 do chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(butan-1,4-diylbis(oxy))bis(2,3-dihydro- 1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (30 mg, 0,027mmol, hi¢u sudt 57,7%) &
dang chét rén mau tring. "H NMR (400 MHz, DMSO-ds) ppm 11,01 (s, 1H), 10,93 (s,
1H), 9,63 (s, 1H), 9,48 (s, 1H), 8,64 (s, 2H), 8,47 (s, 2H), 7,98-7,93 (m, 2H),7,24-7,20
(m, 8H), 5,46 (q, J= 8,8 Hz, 2H), 5,35-5,32 (m, 2H), 5,19-5,14 (m, 2H), 4,28-4,26 (m,
4H), 4,10-4,09 (m, 2H), 3,73-3,65 (m, 2H), 3,51-3,47 (m, 2H), 3,39-3,38 (m, 2H), 3,20-
3,14 (m, 2H), 2,96-2,95 (m, 4H), 2,50 (s, 6H), 2,27-2,13 (m, 4H), 1,94-1,82 (m, 4H),
1,45 (s, 10H), 1,07 (m, 12H). LCMS (2,5 phut axit formic): Rt = 1,408 phit, m/z: 518,0
[(M+2)/2]".

Vidu 18

(4S,4'S,7S,7'S,9a8,92a'S)-N,N'-((1S,1'S,2R,2'R)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(2,3-dihydro—lH—inden—Z,l-diyl))bis(8,8-dimetyl—4-((S)—2—
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7-

carboxamit) dihydroclorua
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Budc 1: (1S,1'S,2R.2'R)-2.2'-((oxybis(etan-2.1-diyl))bis(oxy))bis(2,3-dihydro-1H-

inden-1-amin)
Dung dich chta (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-0ol (800 mg,
5,36mmol) trong tetrahydrofuran khé (20mL) durgc bo sung tir tir tig phén natri hydrua

(60%, phén tan trong parafin léng) (241 mg, 10,04mmol) & 0°C trong diéu kién nito.
Hdn hop dugc khudy ¢ nhiét do trong phong trong30 phut va sau d6 oxybis(etan-2,1-
diyl) bis(4-metylbenzensulfonat) (1,0 g, 2,44mmol) duoc bd sung. Hon hop duogc gia
nhiét dé hoi lwu va duoc khudy trong 5 h. Hon hop can than dugc lam ngudi bang nudc
(150mL) va duogc chiét bang etyl axetat (3 x S0mL). Cac 16p hitu co gom lai dugc rira
bﬁng nude mudi, duge 1am khé trén natri sulfat khan, duge loc va duge cé. Phan léng
can dugce tinh ché bing phwong phap sic ky ban mong (diclometan/metanol (8:1 thé
tich/thé tich)] dé tao ra ( 1S,1'S,2R,2'R)-2,2'-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-
dihydro-1H-inden-1-amin) (410 mg, 1,1 1mmol, hiéu suat 53%) & dang dau mau vang.
LCMS (2,5 phut axit formic): Rt = 1,107 phuat, m/z: 368,9 [M+1]".

Budc 2: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS.9a'S)-((((1S.1'S.2R.2'R)-
((oxybis(etan-2.1-diyl))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-

divl))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diy]))bis(metylcarbamat)
Dung dich chira axit (1S,1'S,2R,2'R)-2,2'-((oxybis(etan-2,1-
diyl))bis(oxy))bis(2,3-dihydro-1H-inden-1-amin) (100 mg, 0,27mmol), (4S,7S,9aS)-4-

((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-
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oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian 1) (252,8
mg, 0,57mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (201,3 mg, 0,81 mmol)
va N ,N-diisopropyl-etylamin (140,3 mg, 1,09mmol) trong 1,2-dicloetan (6mL) dugc
khudy ¢ 50°C qua dém. Dung mdi duoc loai bo trong didu kién 4p suit giam va phan
ling cin duoc tinh ché biang phuong phap sic ky ban méng [etyl axetat/dau mo ete (1/1
thé tich/thé tich)] dé tao ra san phdm (260 mg) ¢ dang dau mau vang. Nguyén liéu ndy
dugc tiép tinh ché bing HPLC didu ché d¢ tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((((1S,1'S,2R,2'R)-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (180 mg, 0,15mmol, hi¢u suit 54,4%) ¢ dang chét rdn mau
tréng. LCMS (2,5 phut axit formic): Rt = 1,85 phut, [1/2(M-Boc)+H]" = 509,9 {[(M-
2Boc)+2]/2}.

Budce 3: (4S.4'S.7S.7'S.9aS.9a'S)-N,N'-((1S,1'S,2R.2'R)-((oxybis(etan-2,1-
div]))bis(oxy))bis(2.3-dihydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)

dihydroclorua

Dung dich chita  di-tert-butyl ~ ((25,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (180 mg, 0,12mmol) trong diclometan (SmL) duoc b6 sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Phan tng dugc khudy & nhiét d6 trong phong
qua dém. Dung mdi duoc co trong diéu kién 4p suét giam va chét rin duoc lam kho
trong moi truong c6 do chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-dihydro- 1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (128,4 mg, 0,12mmol, hiéu suit 80%) &
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dang cht rin mau tring. "H NMR (400 MHz, DMSO-ds) Sppm 9,56 (m, 2H), 8,95-8,90
(m, 4H), 7,89 (d, J= 8,4 Hz, 2H), 7,23-7,20 (m, 8H), 5,51 (t, J= 7,6 Hz, 2H), 5,34-5,30
(m, 2H), 4,73 (t, I= 8,4 Hz, 2H), 4,22-4,18 (m, 4H), 3,91-3,89 (m, 2H), 3,54-3,53 (m,
4H), 3,46 (s, 4H), 3,19 (1, J= 12,2 Hz, 2H), 2,98-2,90 (s, 6H), 2,46 (s, 6H), 2,24-2,14
(m, 4H), 1,86-1,77 (m, 4H), 1,42-1,40 (m, 6H), 1,06-1,05 (m, 12H). LCMS (2,5 phit
axit formic): Rt = 1,318 phuat, m/z: 1018,7 [M+1]".

Vidu 19

(4S,4'S,7S,7'S,9a8S,9a'S)-N,N'-((1S,1'S,2R,2'R)-((oxybis(etan-2,1-
diyl))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrole[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

S H H o
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Budc 1: di-tert-butyl  ((28.2'S)-(((4S.4'S.7S.7'S.9aS,9a'S)-((((1S.1'S.2R.2'R)-
((oxybis(etan-2,1-diy]))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chta (1S,1'S,2R,2'R)-2,2'-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-
dihydro-1H-inden-1-amin) (100 mg, 0,27mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (262
mg, 0,57mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (201,3 mg, 0,81 mmol)
va N,N-diisopropyl-etylamin (140,3 mg, 1,09mmol) trong 1,2-dicloetan (6mL) duogc

khudy & 50°C qua dém. Dung mdi dugc loai bo trong diéu kién 4p suat giam va san
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pham tho duoc tinh ché bang phuong phap sic ky ban mong [etyl axetat/ dau mo ete
(1/1 thé tich/thé tich)] dé tao ra san pham (200 mg) & dang dau mau vang. Nguyén liéu
nay dwoc tiép tinh ché bang HPLC diéu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((((1S,1'S,2R,,2'R)~((oxybis(etan-2, 1-diyl) )bis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (150 mg, 0,13mmol, 44,1% higu suét) o dang chét rin mau
tring. LCMS (2,5 phut axit formic): Rt = 2,11 phut, m/z: 526,1 {[(M-2Boc)+2]/2}".

Budc 2: (4S.4'S.7S.7'S.9aS.92a'S)-N.N'-((1S,1'S,2R,2'R)-((oxybis(etan-2,1-
diy]))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua
Dung dich chira  di-tert-butyl  ((25,2'S)-(((4S,4'S,78,7'S,9a8,9a'S)-
((((1S,1'S,2R,2'R)-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (150 mg, 0,122mmol) trong diclometan (SmL) duoc b sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Phan ing dugc khudy & nhiét d6 trong phong
qua dém. Dung moi dugc co trong didu kién 4p sut giam va chét ran duoc lam kho
trong moi truong cd6 d6 chin khoéng cao dé cho (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-((oxybis(etan-2,1-diyl))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~dihydroclorua (80,1 mg,
0,071mmol, hiéu sudt 60%) & dang chit rin mau trang. '"H NMR (400 MHz, DMSO-
ds) dppm 11,06-10,93 (m, 2H), 9,76 (s, 1H), 9,58 (s, 1H), 8,65 (s, 1H), 8,45 (s, 1H),
7,98 (t, J= 10,0 Hz, 2H), 7,23-7,20 (m, 8H), 5,46 (q, J= 7,6 Hz, 2H), 5,34-5,31 (m, 2H),
5,19-5,13 (m, 2H), 4,30-4,25 (m, 4H), 4,18-4,17 (m, 2H), 3,54-3,53 (m, 4H), 3,47-3,46
(m, 4H), 3,20 (t, J= 12,2 Hz, 2H), 3,00-2,98 (m, 6H), 2,50(s, 6H), 2,33-2,21 (m, 4H),
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1,96-1,82 (m, 4H), 1,45-1,43 (m, 6H), 1,07 (s, 12H). LCMS (2,5 phut axit formic): Rt
= 1,404 phut, m/z: 1072,7 (M+Na).

Vidu 20
(4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S,2R,2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

Buéc 1: (1S.1'S.2R.2'R)-2.2'-(hexan-1,6-diylbis(oxy))bis(2.3-dihydro-1H-inden-1-

amin

Dung dich chta (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (1,35 g,
9,10mmol) trong tetrahydrofuran (80mL) & 0°C duoc bd sung timg phan natri hydrua
(60%, phan tan trong parafin long) (428 mg, 10,70mmol). Hon hop nay dugc cho phép
lam 4m dén nhiét do phong. 1,6-dibromohexan (1 g, 4,12mmol) sau d6 dugc bd sung.
Hén hop thu dugc duoc khudy & nhiét do 70°C qua dém. Hon hop dugc 1am ngudi bing
nuée da (50mL) va duoc chiét bang etyl axetat (3 x 30mL). Céc 16p hiru co gom lai
duoc ria béng nude mudi (50mL), dugc lam kho trén natri sulfat khan, duoc loc va
duge ¢6. San pham thd duoc tinh ché bang sic ky silicagel [etyl axetat/metanol (10:1
thé tich/thé tich)] dé cho (170 mg, 0,45mmol, hiéu suat 10,9%) & dang chit rdn mau
nau. LCMS (2,5 phit axit formic): Rt = 1,284 phut, my/z: 381,0 [M+1]".

Bude 2: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S,9aS.9a'S)-((((1S,1'S.2R.2'R)-(hexan-
1.6-divlbis(oxy))bis(2.3-dihydro-1H-inden-2.1-
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diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.31thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1.2-

diyl))bis(metylcarbamat)
Hon hop chia (1S,1'S,2R,2'R)-2,2'-(hexan-1,6-diylbis(oxy)bis(2,3-dihydro-1H-
inden-1-amin) (120 mg, 0,315mmol) va axit (48,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (Hop chét trung gian I) (307 mg, 0,694mmol) trong 1,2-
dicloetan (8mL) dugc bd sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (233 mg,
0,945mmol) va N,N-diisopropyletylamin (162 mg, 1,26mmol). Hoén hop thu duge dugc
khudy & nhiét d6 50°C qua dém. Dung mdi dugc loai bo duéi ap suat giam. San pham
thé duge tinh ché bing phuong phap sic ky ban mong [etyl axetat/ddu mo ete (3/2 thé
tich/thé tich)] tiép d6 la HPLC diéu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,78,7'S,9aS,9a'S)-((((1S,1'S,2R,2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-dihydro-
1H-inden-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (60 mg, 0,049mmol, hiéu suit 15,6%) & dang dau khong
mau. LCMS (2,5 phut axit formic): Rt = 2,218 phut, m/z: 515,9 {[(M-2Boc)+2]/2}".

Budce 3: (4S.4'S.7S,7'S.9aS.92a'S)-N.N'-((1S,1'S,2R,2'R)-(hexan-1,6-
diylbis(oxvy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1.3]thiazepin-7-carboxamit)

dihydroclorua

Dung dich chra  di-tert-butyl  ((2S,2'S)-(((45,4'S,75,7'S,9aS,9a'S)-
((((18,1'S,2R,2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat) (60 mg, 0,049mmol) trong metanol (SmL) duoc bd sung
hydro clorua 4N trong 1,4-dioxan (4mL). Hdn hop dugc khudy & nhiét 6 trong phong

trong 2 h. Dung moi dugc loai bo trong diéu kién ap suat giam va chét ran duoc lam
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kho trong mdi truomg c6 do chan khong cao d€ tao ra (4S,4'S,78,7'S,9a8,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanamido)- 5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (30 mg, 0,027mmol, hi¢u sudt 55,1%) &
dang chat rin mau tring. "H NMR (400 MHz, DMSO-de) 8ppm 9,33 (s, 2H), 8,87-8,85
(m, 4H), 7,91 (d, J= 8,4 Hz, 2H), 7,24-7,21 (m, 8H), 5,50 (t, J= 7,8 Hz, 2H), 5,35-5,31
(m, 2H), 4,76-4,72 (m, 2H), 4,24 (s, 2H), 4,11-4,10 (m, 2H), 3,91-3,87 (m, 2H), 3,72-
3,65 (m, 2H), 3,51-3,47 (m, 2H), 3,39-3,37 (m, 4H), 3,19 (t, J= 12,4 Hz, 2H), 2,98-2,97
(m, 4H), 2,93-2,89 (m, 2H), 2,48 (s, 6H), 2,24-2,13 (m, 4H), 1,84-1,79 (m, 4H), 1,41-
1,39 (m, 10H), 1,08 (m, 6H), 1,05 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,365
phuat, m/z: 1030,8 [M+1]".

Vidu 21

(45,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S5,1'S,2R,2' R)-(hexan-1,6-diylbis(oxy))bis(2,3-
dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3] thiazepin-7-

carboxamit) dihydroclorua

Buée 1: di-fert-butyl ((25.2'S)-(((45.,4'S,7S,7'S,9a5,92'S)-(((1S,1'S.2R,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8.8-

dimetyl-5-oxooctahydropyrolo[2.1-b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-

thioxopropan-1.2-diyl))bis(metylcarbamat)
Hon hop chura ( 15,1'S,2R,2'R)-2,2'-(hexan-1,6-diylbis(oxy)bis(2,3-dihydro-1H-
inden-l1-amin) (60 mg, 0,158mmol) va axit (4S,75,9a5)-4-((S)-2-((tert-
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butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (159
mg, 0,347mmol) trong 1,2-dicloetan (5mL) dwoc bd sung N-etoxycarbonyl-2-etoxy-
1,2-dihydroquinolin (117 mg, 0,474mmol) va N,N-diisopropyletylamin (81 mg,
0,632mmol). Hdn hop duogc khudy & 50°C qua dém. Dung méi dugc loai bé duéi ap
suét giam. San pham thé dugc tinh ché bang phuong phip sdc ky ban mong [etyl axetat
/ diu mo ete (1/1 thé tich/thé tich)] tiép do 1a HPLC diéu ché dé tao ra di-tert-butyl
((2S,2'S)-(((4S,4'S,78S,7'S,9a8,9a'S)-((((1S,1'S,2R ,2'R)-(hexan-1,6-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2, 1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-
thioxopropan-1,2-diyl))bis(metylcarbamat) (30 mg, 0,024mmol, hiéu suit 15,2%) o
dang dau khong mau. LCMS (2,5 phut axit formic): Rt = 2,218 phit, m/z: 532,8 {[(M-
2Boc)+2]/2}.

Budc 2: (45.4'S.7S.7'S,9a5,92'S)-N.N'-((1S,1'S.2R 2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-
dihvydro-1H-inden-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-

5-oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chira di-tert-butyl ((25,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-
((((15,1'S,2R,2'R)~(hexan-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (30 mg, 0,024mmol) trong diclometan (SmL) dugc b6 sung
hydro clorua 4N trong 1,4-dioxan (2mL). Hodn hop duge khudy & nhiét do trong phong
qua dém. Dung moi duoc loai bo trong diéu kién 4p suat giam va chat ran duoc lam kho
trong moi truong c6 do chan khoéng cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-
((1S,1'S,2R,2'R)-(hexan-1,6-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,3-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (13 mg, 0,011mmol, hi¢u suit 48,3%) &
dang chét ran mau tring. 'H NMR (400 MHz, DMSO-ds) 8ppm 11,02 (d, J= 6,4 Hz,

229



47983 230/335

2H), 10,94 (d, J= 6,4 Hz, 2H), 9,71 (s, 1H), 9,54 (s, 1H), 8,64 (s, 1H), 8,44 (s, 1H), 8,01-
7,95 (m, 2H), 7,24-7,21 (m, 8H), 5,46 (q, = 8,0 Hz, 2H), 5,35-5,32 (m, 2H), 5,21-5,13
(m, 2H), 4,29-4,27 (m, 4H), 4,11-4,07 (m, 2H), 3,72-3,65 (m, 2H), 3,41-3,36 (m, 6H),
3,23-3,17 (m, 2H), 3,01-2,97 (m, 6H), 2,51 (s, 6H), 2,33-2,23 (m, 4H), 1,96-1,83 (m,
4H), 1,45-1,43 (m, 10H), 1,08 (m, 12H). LCMS (2,5 phut axit formic): Rt = 1,449 phut,
m/z: 532,0 [(M+2)/2]".

Vidu 22

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis(2,3—dihydl‘o-lH-inden-Z,1—diyl))bis(8,8—
dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxeoctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

Bude 1: (1S,1'S.2R.2'R)-2.2'-((1,4-phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-

inden-1-amin)

Dung dich chtra (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (800 mg,

5,36mmol) trong tetrahydrofuran kh6 (20mL) ¢ 0°C dugc bd sung tir tir tiing phan natri
hydrua (60%, phan tan trong parafin long) (244 mg, 10,04mmol) trong diéu kién nito.
Hoén hop duoc khudy & nhiét do trong phong trong 30 phut, sau do6 bd sung 1,4-
bis(bromometyl)benzen (644 mg, 2,43mmol). Hdn hop dugc gia nhiét dé hoi Iuu trong
5 h. Hdn hop can than dugc lam ngudi bing nudc (150mL) va dugc chiét bang
diclometan (3 x 50mL). Céc 16p hitu co gom lai dugc rira bang nudc mudi, duge 1am
kho trén natri sulfat khan, duoc loc va c6. San phém thé duogc tinh ché béng phuong
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phap sdc ky ban mong [diclometan/metanol (7:1 thé tich/thé tich)] dé tao ra
(1S,1'S,2R,2'R)-2,2'-((1,4-phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-
1-amin) (200 mg, 0,53mmol, hiéu sudt 22%) ¢ dang dau mau vang. LCMS (2,5 phut
axit formic): Rt = 1,208 phut, m/z: 400,9 [M+1]".

Budc 2: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.7'S.9aS,9a'S)-((((1S,1'S,2R.2'R)-((1 .4-
phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-2.1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chtra (1S,1'S,2R,2'R)-2,2"-((1,4-

phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-1-amin) (80 mg, 0,2 1mmol),
axit (4S,7S,9a8)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chat trung gian
1) (198 mg, 0,45mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (157,6 mg,
0,64mmol) va N,N-diisopropyl-etylamin (110 mg, 0,85mmol) trong 1,2-dicloetan
(5mL) duogc khudy ¢ 50°C qua dém. Dung moi dugc cd trong diéu kién ap suat giam.
San phim thd duoc tinh ché bing phuong phap sic ky ban mong [etyl axetat/ dau mo
ete (1/1 thé tich/thé tich)] dé tao ra san pham (110 mg) ¢ dang dau mau vang. Nguyén
liéu nay duoc tiép tinh ché bang HPLC diéu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (68 mg, 0,045mmol, hi¢u suit 26,1%) ¢ dang chit rin mau
trﬁng. LCMS (2,5 phut axit formic): Rt = 1,86 phut, m/z: 526,2 {[(M-2Boc)+2]/2}".

Budc 3: (4S.4'S.7S.7'S,9aS.9a'S)-N,N'-((1S,1'S,2R.2'R)-((1 ,4-
phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-2.1-diyl))bis(8,8-dimetyl-4-
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((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1.3]thiazepin-7-
carboxamit)

Dung dich chra  di-tert-butyl  ((25,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((1S,1'S,2R,2'R)-((1,4-phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-

2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (68 mg, 0,055mmol) trong diclometan (SmL) duoc b6 sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Hdn hop duoc khudy & nhiét d9 trong phong
qua dém. Dung moi dugc loai bo dudi 4p sut giam. San pham tho dugc pha lodng bang
nudc va do pH duoc diéu chinh dén 8~9 bing natri bicacbonat va dugc chiét bang
diclometan (3 x 20mL). Céc 16p hiru co gom lai dugc rira bfmg nude mudi, duge lam
kho, duoc loc va duge ¢b. Phan ling cin dugc tinh ché bang phuong phap sic ky ban
mong [diclometan/metanol (9/1 thé tich/thé tich)] @€ tao ra (4S,4'S,7S,7'S,9aS,9a'S)-
N,N'-((18,1'S,2R,2'R)-((1,4-phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) (38,8 mg, 0,03 7mmol, hiéu
sudt 67,3%) & dang cht rin mau tring. 'H NMR (400 MHz, DMSO-ds) dppm 8,63-
8,62 (m, 2H), 7,98 (d, J=9,2 Hz, 2H), 7,26-7,23 (m, 12H), 5,50 (t, J= 7,8 Hz, 2H), 5,41-
5,37 (m, 2H), 4,67-4,72 (m, 2H), 4,51 (s, 4H), 4,25-4,20 (m, 4H), 3,58-3,56 (m, 2H),
3,16-2,95 (m, 6H), 2,74-2,61 (s, 2H), 2,40 (s, 6H), 2,34-2,19 (m, 2H), 2,05-2,02 (m,
2H), 1,81-1,76 (m, 2H), 1,73-1,68 (m, 2H), 1,30 (d, J= 6,4 Hz, 6H), 1,04 (m, 12H).
LCMS (2,5 phut axit formic): Rt = 1,397 phuat, m/z: 1051,7 [M+1]".
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Vidu 23

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis(Z,3—dihydro-1H-inden—2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrole[2,1-
b][1,3]thiazepin-7-carboxamit)

Bude 1: tert-butyl ((S)-1-(((4S,7S.9aS)-7-(((1S.2R)-2-((4-((((1S.2R)-1-((4S.75.9aS)-4-

((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8.8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carbothioamido)-2,3-dihydro-1H-inden-2-

vDoxy)metyl)benzyl)oxy)-2,3-dihydro-1H-inden-1-yl)carbamoyl)-8, 8-dimetyl-5-

oxooctahvdropyrolo[2.1-b1[1.3]thiazepin-4-yl)amino)-1-thioxopropan-2-

yvD)(metyl)carbamat
Dung dich chira (1S,1'S,2R,2'R)-2,2"-((1,4-

phenylenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-1-amin) (80 mg, 0,21mmol),
axit (4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian
1) (205,1 mg, 0,45mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (157,6 mg,
0,64mmol) va N, N-diisopropyl-etylamin (110 mg, 0,85mmol) trong 1,2-dicloetan
(5mL) duoc khudy & 50°C qua dém. Dung méi dugc loai bo trong diéu kién ap suat
giam va san pham tho duge tinh ché bang phuong phap sac ky ban mong [etyl axetat/dau
mé ete (1/1 thé tich/thé tich)] dé tao ra san pham (120 mg) & dang dau mau vang.
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Nguyén liéu nay duoc tiép tinh ché bing HPLC diéu ché dé tao ra tert-butyl ((S)-1-
(((4S,7S,9aS)-7-(((1S,2R)-2-((4-((((1S,2R)-1-((4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carbothioamido)-2,3-dihydro-1H-inden-2-
yl)oxy)metyl)benzyl)oxy)-2,3-dihydro-1H-inden-1-yl)carbamoyl)-8 ,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-thioxopropan-2-
yl)(metyl)carbamat (60 mg, 0,047mmol, hi¢u suit 22,4%) & dang chét rin mau tréng.
LCMS (2,5 phut axit formic): Rt = 2,144 phit, m/z: 541,9 {[(M-2Boc)+2]/2}".

Budce 2: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((1S,1'S,2R.2'R)-((1,4-
phenvlenbis(metylen))bis(oxy))bis(2,3-dihydro-1H-inden-2, 1-diyl))bis(8.8-dimetyl-4-

((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1.3 lthiazepin-7-
carboxamit)

Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,78,7'S,9a8,92a'S)-((((1S,1'S,2R,2'R)-
((1,4-phenylenbis(metylen))bis(oxy))bis(2,3-dihydro- 1H-inden-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (60 mg, 0,047mmol) trong diclometan (5mL) duogc b6 sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phan ung duoc khudy & nhiét d trong phong
qua dém. Hon hop dugc cd dac trong didu kién ap suat giam. San pham thé dugc pha
loang bang nudc va do pH dugc diéu chinh dén 8~9 bang natri bicacbonat va dugc chiét
bang diclometan (3*20mL). Cac 16p hiru co gom lai duoc rua bang nude mudi, dugc
lam kho, duge loc va duge c6. Phin ling cin dugc tinh ché bing phuong phép séc ky
ban mong [diclometan/metanol (10/1 thé tich/thé tich)] dé tao ra
(4S,4'S,7S,7'S,9aS,92a'S)-N,N'-((1S,1'S,2R,2'R)-((1,4-
phenylenbis(metylen))bis(oxy))bis(2,3-dihydro- 1H-inden-2,1-diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) (21,9 mg, 0,020mmol, 42,6% hiéu suét) o dang chét rdn mau tre‘tng‘ 'H
NMR (400 MHz, DMSO-ds) dppm 7,98 (d, J= 8,8 Hz, 2H), 7,24 (m, 12H), 5,51-5,46
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(m, 2H), 5,42-5,39 (m, 2H), 5,11 (d, J= 10,4 Hz, 2H), 4,51 (s, 4H), 4,29 (d, J= 10,4 Hz,
2H), 4,24-4,21 (m, 2H), 3,31 (s, 4H), 3,17-3,09 (m, 2H), 3,05-2,97 (s, 4H), 2,79-2,73
(m, 2H), 2,26-2,26 (m, 10H), 1,81-1,73 (m, 2H), 1,68-1,66 (m, 2H), 1,29-1,28 (m, 6H),
1,06-1,05 (m, 12H). LCMS (2,5 phut axit formic): Rt = 1,443 phiit, m/z: 1083,7 [M+1]".

Vidu 24
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-0x0—1—phenyletan—2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit)

H

S._=
(S)

g—‘\< NH HN (S) \
)-NH 0 o
HN N NH
>_8 o} HN

Budce 1: Axit (S)-2-((tert-butoxycarbonyl)amino)-2-phenylaxetic

Dung dich chira axit (S)-2-amino-2-phenylaxetic (3,0 g, 19,8mmol) trong dung
dich natri hydroxit 1M (28mL) duoc bd sung dung dich chira di-tert-butyl dicacbonat
(4,75 g, 21,78mmol) trong rugc tert-butylic (16mL). Huyén phu thu duoc duoc khuay
& nhiét do trong phong trong 1 gi¢. Dung moi dé bay hoi dugc loai bo trong diéu kién
4p suét giam va d6 pH ciia dung dich con lai duge didu chinh bang axit xitric dén 3.
Chét ran dugc loc va duogc lam kho dé tao ra axit (S)-2-((tert-butoxycarbonyl)amino)-
2-phenylaxetic (4,1 g, 16,3mmol, hi¢u suit 82%). LCMS (2,5 phut axit formic): Rt =
1,48 phut, [M+H]" = 273.,9.

Bude 2: di-tert-butyl ((1S.,1'S)-((1.4-phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-

phenvyletan-2.1-diyl))dicarbamat
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Dung dich chira axit (S)-2-((tert-butoxycarbonyl)amino)-2-phenylaxetic (700
mg, 2,78mmol) trong N,N-dimetylformamit (15mL) & -15°C dugc bd sung 1,4-
phenylendimetanamin (189 mg, 1,39mmol) trong N,N-dimetylformamit (SmL). Sau do,
dietyl xyanophosphonat (680 mg, 4,17mmol) va trietylamin (562 mg, 5,56mmol) duoc
b6 sung lan lugt. Hon hop dugce khudy & nhiét do trong phong qua dém. Phan img duoc
ding lai bang murdc (400mL) dé tao ra két tia ma dugc loc va duoc 1am kho trong méi
truong 6 d0 chan khong cao dé tao ra di-tert-butyl ((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))dicarbamat
(1,1 g, 1,83mmol, hiéu suit 59,6%) & dang cht rin mau tréng. LCMS (2,5 phut axit
formic): Rt = 1,56 phut, m/z: 502,7 [(M-Boc)+1]".

Budc 3: (2S.2'S)-N.N'-(1.4-phenylenbis(metylen))bis(2-amino-2-phenylaxetamit)

dihydroclorua
Dung dich chira di-tert-butyl ((1S,1'S)-((1,4-

phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))dicarbamat

(1,1 g, 1,83mmol) trong diclometan (10mL) duoc b sung hydro clorua (4 N trong 1,4-
dioxan, 2mL) & nhiét do trong phong. Phan img duoc khudy & nhiét 4o trong phong qua
dém va dung moi duoc loai bo trong diéu kién ap suit giam dé tao ra (2S,2'S)-N,N'-
(1,4-phenylenbis(metylen))bis(2-amino-2-phenylaxetamit) dihydroclorua (810 mg,
thd) & dang chat ran mau tring. LCMS (2,5 pht axit formic): Rt= 0,38 phut, m/z: 403,0
[M+17".

Budc 4: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS,9a'S)-((((1S,1'S)-((1.4-

phenvylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chira (2S,2'S)-N,N'-(1,4-phenylenbis(metylen))bis(2-amino-2-
phenylaxetamit) dihydroclorua (200 mg, 0,43mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-
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butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (379 mg, 0,86mmol), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit methiodua (246 mg, 1,28mmol), 1-hydroxybenzotriazol (231 mg,
1,71mmol) va N, N-diisopropyl etylamin (331 mg, 2,56mmol) trong diclometan (10mL)
duoc khuay & nhiét do trong phong qua dém. Phan tmg duoc ding lai bang nudc (50mL)
va duoc chiét bang diclometan (3 x 50mL). Céc 16p hiru co gom lai dugc rira bang nudc
mubi, duoc lam kho, duoc loc va dugce cd. Phan léng can duoc tinh ché béng phuong
phap sic ky ban mong [etyl axetat/ddu mo ete (2/1 thé tich/thé tich)] dé tao ra sin phim
thd (96 mg) & dang dau mau vang. Nguyén liéu nay dugc tiép tinh ché bang HPLC diéu
ché dé cho di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,92'S)-((((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (67 mg, 0,053mmol, hi¢u suit 12,6%) ¢ dang chét rin mau
tréng. LCMS (3,0 phut axit formic): Rt = 2,55 phut, m/z: 526,5 {[(M-2Boc)+2]/2}7,
1153,4 (M-Boc+1)".

Budce 5: (4S.4'S,7S.7'S,9aS,9a'S)-N.N'-((1S,1'S)-((1.4-

phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2.1-
b][1,3]thiazepin-7-carboxamit)

Dung dich chaa  di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
(((AIR,1'R,2R,2R)-(((1,4-

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3,4-tetrahydronaphtalen-
2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (67 mg, 0,05mmol) trong diclometan (10mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL) ¢ nhiét d0 trong phong. Hdn hop duge khuay

& nhiét do trong phong qua dém. Dung moéi dugc loai bo trong diéu kién 4p suat giam
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dé tao ra san phém tho. San phém thd dugc pha loang béng nudc, d6 pH dugce diéu
chinh dén 8~9 br?mg natri bicacbonat va dugc chiét bé“lng diclometan (3 x 20mL). Cac
16p hiru co gom lai dugc rira béng nude mudi, duoc 1lam khd, duoc loc va duge cd. Phan
ling can dugc tinh ché bang phuong phap sic ky ban mong [diclometan / metanol (8/1
thé tich/thd tich)] dé tao ra (4S,4'S,7S,7'S,9a8,92'S)-NN'-((1S,1'S)~((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1 -diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) (47,5 mg, 0,045mmol, hi¢u suét 84%) & dang chét rin
mau tring. 'H NMR (400 MHz, DMSO-ds) ppm 8,79 (t, J= 5,8 Hz, 2H), 8,52 (d, J=
8,0 Hz, 2H), 8,21 (d, J= 6,8 Hz, 2H), 7,46-7,44 (m, 4H), 7,38-7,29 (m, 6H), 6,96 (s,
4H), 5,55-5,50 (m, 4H), 4,69-4,65 (m, 2H), 4,23 (s, 6H), 3,22-3,16 (m, 2H), 2,96-2,88
(m, 4H), 2,22 (s, 8H), 2,14-2,09 (m, 2H), 1,84-1,71 (m, 4H), 1,12 (d, J= 7,2 Hz, 6H),
1,05 (s, 6H), 0,90 (s, 6H). LCMS (2,5 phut axit formic): Rt = 1,248 phut, m/z: 1052,7
[M+17".

Vi du 25

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-oxo—l-phenyletan-Z,1-diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit) dihydroclorua

H
S 3

(S
S
NH HN (S)
)-NH o) o =~/
HN ()N NH
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S,7'S.9aS,9a'S)-((((1S.1'S)-((1.4-

phenvlenbis(metylen))bis(azanediyl))bis(2-oxo0-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
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b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diy]))bis(metylcarbamat)
Dung dich chita (2S,2'S)-N,N'-(1,4-phenylenbis(metylen))bis(2-amino-2-
phenylaxetamit) dihydroclorua (200 mg, 0,42mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (391
mg, 0,85mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (243 mg,
1,27mmol), 1-hydroxybenzotriazol (228 mg, 1,69mmol) va N,N-diisopropyl etylamin
(327 mg, 2,53mmol) trong diclometan (10mL) duoc khudy & nhiét o trong phong qua
dém. Hon hop duge 1am ngudi bang nudc (50mL) va dugce chiét bang diclometan (3 x
50mL). Céc 16p hiru co gom lai duoc rira bé“mg nude mudi, duoc lam kho, duge loc va
duoc cb. Phan ling cin dugc tinh ché bang phuong phép siac ky ban mong [etyl
axetat/dau mo ete (2/1 thé tich/thé tich)] dé tao ra san phém thé (96 mg) ¢ dang dau mau
vang. Nguyén liéu nay duoc tiép tinh ché bing HPLC diéu ché dé tao ra di-tert-butyl
((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-((1,4-
phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (63 mg, 0,049mmol, hi¢u suat 11,7%) & dang chit rin mau
tréng. LCMS (3,0 phut axit formic): Rt = 2,76 phut, m/z: 542,9 {[(M-2Boc)+2]/2}%,
1185,6 (M-Boc+1)".

Budce 2: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((1S.1'S)-((1.4-

phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))bis(8.8-

dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-

b1[1.3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chura di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-
((((lRa 1 'RazRaz'R)'((( 1 54'

phenylenbis(metylen))bis(azanediyl))bis(carbonyl))bis(1,2,3,4-tetrahydronaphtalen-
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2,1-diyl))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (63 mg, 0,049mmol) trong diclometan (5mL) duoc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phan tmmg duoc khuéy 0 nhiét do trong phong
qua dém. Dung moi duoc loai bo trong diéu kién ap sudt giam va dugc lam kho trong
moi truomg cd6 d6 chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
((1,4-phenylenbis(metylen))bis(azanediyl))bis(2-oxo-1-phenyletan-2,1 -diyl))bis(8,8-
dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (33,2 mg, 0,029mmol, hiéu suit 57,8%)
& dang chét rin mau tring. '"H NMR (400 MHz, DMSO-ds) dppm 8,83 (t, J= 6,0 Hz,
2H), 8,61 (d, J= 6,4 Hz, 2H), 7,46-7,44 (m, 4H), 7,38-7,29 (m, 6H), 6,95 (s, 4H), 5,56-
5,53 (m, 2H), 5,51-5,46 (m, 2H), 5,17-5,13 (m, 2H), 4,27-4,20 (m, 4H), 4,12-4,08 (m,
2H), 3,72-3,65 (m, 1H), 3,52-3,47 (m, 1H), 3,25-3,18 (m, 2H), 3,01-2,97 (m, 2H), 2,42
(d, J=4,8 Hz, 6H), 2,34-2,26 (m, 4H), 2,01-1,90 (m, 2H), 1,81-1,76 (m, 2H), 1,39 (d, J=
5.4 Hz, 6H), 1,08 (s, 6H), 0,93 (s, 6H). LCMS (2,5 phut axit formic): Rt = 1,312 phut,
m/z: 1085,7 [M+1]".

Vidu 26

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1 S,1'S)-piperazin-1,4-diylbis(2-oxo-1-phenyletan-
2,1-diyl))bis(8,8—dimetyl—4-((S)-2-(metylamjno)propanamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H
S
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Budc 1: di-tert-butyl  ((1S.1'S)-piperazin-1.,4-diylbis(2-oxo-1-phenyletan-2.1-

diyl))dicarbamat

240



47983 241/335

Dung dich chua axit (S)-2-((tert-butoxycarbonyl)amino)-2-phenylaxetic (500
mg, 2,1mmol) trong N,N-dimetylformamit (15mL) ¢ -15°C duoc bd sung piperazin
(85,6 mg, 1,0mmol) trong N,N-dimetylformamit (5SmL), dietyl xyanophosphonat (488
mg, 3,0mmol) va trietylamin (402,7 mg, 4,0mmol) lan luot. Hon hop duoc khuéy o
nhiét do trong phong qua dém. Hon hgp duge rot vao nude (300mL) dé tao ra két tia
ma duoc loc va duge 1am kho dé cho di-tert-butyl ((1S,1'S)-piperazin-1,4-diylbis(2-
oxo-1-phenyletan-2,1-diyl))dicarbamat (640 mg, 1,2mmol, hi¢u suét 58,2%) & dang
chét rén mau tring. LCMS (2,5 phut axit formic): Rt = 1,57 phut, m/z: 575,8 (M+Na).

Budc 2: (2S.2'S)-1.1'-(piperazin-1,4-diyl)bis(2-amino-2-phenyletan-1-on)

dihydroclorua

Dung dich chta di-tert-butyl  ((1S,1'S)-piperazin-1,4-diylbis(2-oxo-1-
phenyletan-2,1-diyl))dicarbamat (200 mg, 0,32mmol) trong diclometan (10mL) dugc
bd sung hydro clorua (4 N trong 1,4-dioxan, ImL) & nhiét d trong phong. Hén hop
dugc khudy ¢ nhiét do trong phong qua dém. Hén hop duoc ¢d trong diéu kién ap suat
giam va duoc lam khé trong moi truong c¢6 do chéan khong cao dé tao ra tho (2S,2'S)-
1,1'-(piperazin-1,4-diyl)bis(2-amino-2-phenyletan-1-on) dihydroclorua (150 mg) ¢
dang chat rdn mau tring ma dugc st dung cho bude tiép theo ma khong can tinh ché

thém. LCMS (2,5 phut axit formic): Rt = 0,39 phut, m/z: 352,9 [M+1]".

Budce 3: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S,9aS,9a'S)-((((1S,1'S)-piperazin-1.4-
diylbis(2-oxo-1-phenyletan-2.1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-

oxooctahvdropyrolo[2.1-b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-

1,2-diyl))bis(metylcarbamat)

Dung dich chua (2S,2'S)-1,1'-(piperazin-1,4-diyl)bis(2-amino-2-phenyletan-1-
on) dihydroclorua (300 mg, 0,85mmol),axit  (4S,7S,9a8)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (750 mg, 1,69mmol), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit methiodua (490 mg, 2,56mmol), 1-hydroxybenzotriazol (460 mg,
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3,40mmol) va N,N-diisopropyl etylamin (660 mg, 5,1 lmmol) trong diclometan (20mL)
duoc khudy ¢ nhiét d6 trong phong qua dém. Phan (mg dugc dung lai bang nudc
(100mL) va dugc chiét bang diclometan (3 x 10mL). Céc 16p hiru co gom lai duoc rira
b:;*mg nuéc mudi, duge lam kho, dugc loc va dugce co. Phin léng can duogc tinh ché béng
phuong phap sic ky ban mong [etyl axetat/ dAu mo ete (2/1 thé tich/thé tich)] dé tao ra
san pham thé (170 mg) & dang dau mau vang. Nguyén liéu nay duoc tiép tinh ché bang
HPLC diéu ché dé cho di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-
piperazin-1,4-diylbis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (80 mg, 0,067mmol, hiu suit 13,5%) & dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 1,73 phut, m/z: 502,0 {[(M-2Boc)+2]/2}%,
[M-Boc+H]" = 1104,8 (M-Boc+1)".

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

Dung dich chtra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8S,92'S)-((((1S,1'S)-
piperazin-1,4-diylbis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (80 mg, 0,067mmol) trong diclometan (SmL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Hdn hop duge khudy ¢ nhiét d6 trong phong
qua dém. Dung mo6i dugc loai bo trong diéu kién 4p suat giam va duogc lam khd trong
moi truong c¢6 d¢ chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
piperazin-1,4-diylbis(2-oxo-1-phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)
dihydroclorua (36 mg, 0,033mmol, hiéu sult 49,3%) & dang chét rin mau tréng. 'H
NMR (400 MHz, DMSO-de) dppm 8,56-8,51 (m, 2H), 8,47 (d, J = 7,6 Hz, 2H), 7,37-
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7,33 (m, 10H), 5,88-5,81 (m, 2H), 5,50 (t, J= 7,6 Hz, 2H), 4,68 (t, J= 7,4 Hz, 2H), 4,10-
4,08 (m, 2H), 3,55-3,37 (m, 4H),>3,25-3,13 (m, 6H), 2,97-2,90 (m, 4H), 2,32 (s, 6H),
2,18-2,13 (m, 4H), 1,97-1,87 (m, 2H), 1,57-1,49 (m, 2H), 1,24 (d, J= 5,6 Hz, 6H), 1,00
(s, 6H), 0,81-0,78 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,368 phut, m/z: 1003,8
[M+17".

Vi du 27
(4S,4'S,7S,7'S,9a8,9a'S)-N,N"-((1 S,1'S)-piperazin-1,4-diylbis(2-oxo-1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H
S
H
S o) H N(S)
(S) N\\\\YS) s -
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S,4'S.7S.7'S.9aS,9a'S)-((((1S,1'S)-piperazin-1.4-
diylbis(2-oxo-1-phenyletan-2,1-diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-

oxooctahvdropyrolo[2.1-b][1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-

1,2-diyl))bis(metylcarbamat)

Dung dich chura (2S,2'S)-1,1'-(piperazin-1,4-diyl)bis(2-amino-2-phenyletan-1-
on) dihydroclorua (200 mg, 0,47mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (432,2
mg, 0,94mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (270,4 mg,
1,4lmmol), 1-hydroxybenzotriazol (254,1 mg, 1,88mmol) va N,N-diisopropyl-
etylamin (364,5 mg, 2,82mmol) trong diclometan (10mL) dugc khqu 0 nhiét d§ trong
phong qua dém. Phan tmg dugc dung lai bing nuéc (80mL) va dugc chiét bang

diclometan (3 x 80mL). Céc 16p hitu co gom lai dugc rira bang nudc mudi, duge lam
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kho, duoc loc va dugc co. Phan ling cin dugc tinh ché bang phuong phap sic ky ban
mong [etyl axetat/ddu mo ete (2/1 thé tich/thé tich)] dé tao ra san pham thé (170 mg) &
dang dau mau vang. Nguyén liéu nay duoc tiép tinh ché bang HPLC diéu ché dé thu
duoc san phém mong mudn (90 mg, 0,073mmol, hiéu suat 15,5%) o dang chét rin mau

tring. LCMS (2,5 phut axit formic): Rt = 2,04 phut, m/z: 641,0 [M+2Na]/2.

Buodc 2: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((18,1'S)-piperazin-1.4-diylbis(2-oxo-1-

phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-( metylamino)propanthioamido)-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chtra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-

piperazin-1,4-diylbis(2-oxo-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (90 mg, 0,073mmol) trong diclometan (SmL) dugc b6 sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Hdn hop duoc khudy & nhiét d6 trong phong
qua dém. Hon hop duge cb trong didu kién ap suat giam va duogc lam khé trong méi
truong c6 do chan khoéng cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
piperazin-1,4-diylbis(2-oxo-1-phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua (52,3 mg, 0,047mmol, hi¢u suit 64,2%) & dang chit rin mau
tring. '"H NMR (400 MHz, DMSO-ds) ppm 8,53 (d, J= 7,6 Hz, 2H), 7,41-7,34 (m,
12H), 5,89-5,82 (m, 2H), 5,49-5,43 (m, 2H), 5,14 (t, J= 9,6 Hz, 2H), 4,17-4,09 (m, 4H),
3,57 (s, 2H), 3,41 (s, 2H), 3,23-3,07 (m, 5H), 3,01-2,96 (m, 3H), 2,44 (s, 6H), 2,33-2,26
(m, 2H), 2,20-2,17 (m, 2H), 2,08-1,99 (m, 2H), 1,60-1,57 (m, 2H), 1,40 (t, J= 7,6 Hz,
6H), 1,02 (s, 6H), 0,86-0,82 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,341 phut,
m/z: 1035,7 [M+1]".
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Vi du 28
(25)-N-[(4S,78,9a8)-8,8-dimetyl-5-0x0-7-{[(S)-phenyl({[(1rs,4rs)-4-[(2S)-2-
{[(4S,7S,92aS)-8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-yl]formamido}-2-
phenylaxetamido]xyclohexyl]carbamoyl})metyl]carbamoyl}-
octahydropyrolo[2,1-b][1,3]thiazepin-4-yl]-2-(metylamino)propanamit

dihydroclorua
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Budc 1: di-tert-butyl ((1S,1'S)-(((1S,4S)-xyclohexan-1.4-diyl)bis(azanediyl))bis(2-

oxo-1-phenyletan-2,1-diyl))dicarbamat

Dung dich chira axit (S)-2-((tert-butoxycarbonyl)amino)-2-phenylaxetic (600
mg, 2,1mmol) trong N,N-dimetylformamit (20mL) ¢ —15 °C duogc bd sung lan lugt
(1r,4r)-xyclohexan-1,4-diamin (136,3 mg, 1,0mmol), dietyl xyanophosphonat (584 mg,
3,0mmol) va trietylamin (483 mg, 4,0mmol). Phan tng dugc khudy & nhiét do trong
phong qua dém. Hon hop duge rot vao nude (300mL) dé tao ra két tha ma duoc loc va
dwoc lam khd dé tao ra di-tert-butyl ((1S,1'S)-(((1S,4S)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))dicarbamat (640 mg, 1,Immol,
hiéu suit 46,2%) & dang cht rin mau trang. LCMS (2,5 phut axit formic): Rt = 1,61
phuat, m/z: 480,8 (M-Boc+1)™.

Budc 2: (2S.2'S)-N.N'-((1S.4S)-xyclohexan-1,4-diyl)bis(2-amino-2-phenylaxetamit)

dihydroclorua
Dung dich chira di-tert-butyl ((1S,1'S)-(((1S,4S)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))dicarbamat (460 mg, 0,32mmol)
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trong diclometan (10mL) duoc b6 sung hydro clorua (4 N trong 1,4-dioxan, 2mL). Phan
tng duoc khudy & nhiét do trong phong qua dém. Dung méi duge loai bo trong diéu
kién ap suit giam va dugc lam kho trong chin khong dé tao ra (2S,2'S)-N,N'-((1S,4S)-
xyclohexan-1,4-diyl)bis(2-amino-2-phenylaxetamit) dihydroclorua (400 mg th6) &
dang chat ran mau trang. Nguyén liéu nay dugc sir dung cho budc tiép theo ma khong

can tinh ché thém. LCMS (2,5 phut axit formic): Rt = 0,37 phat, m/z: 381,0 (M+1).

Buéc 3: di-tert-butyl ((2S,2'S)-(((4S.4'S.7S,7'S,9aS.92a'S)-((((1S.1'S)-((1R.4R)-

xyclohexan-1.4-diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chia (2S,2'S)-N,N'-((1S,4S)-xyclohexan-1,4-diyl)bis(2-amino-2-
phenylaxetamit) dihydroclorua (200 mg, 0,44mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (387 mg, 0,87mmol), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit methiodua (239 mg, 1,25mmol), 1-hydroxybenzotriazol (225 mg,
1,67mmol) va N,N-diisopropyl etylamin (323 mg, 2,50mmol) trong diclometan (10mL)
duge khuay o nhiét do trong phong qua dém. Phan tmg duoc dung lai bang nudc (S0mL)
va dugc chiét bing diclometan (3 x 50mL). Cac 16p hitu co gom lai dugc rira bang nuée
mubi, dugc lam kho, duoc loc va duge cd. Phén ling cin duoc tinh ché bing phuong
phap sic ky ban mong [etyl axetat/ diu mo ete (2/1 thé tich/thé tich)] dé tao ra san pham
thé (110 mg) ¢ dang dau mau vang. Nguyén liéu nay dugc tiép tinh ché bang HPLC
didu ché dé tao ra di-tert-butyl di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-
((((1S,1'S)-(((1R,4R)-xyclohexan-1,4-diyl)bis(azanediyl) )bis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (61 mg, 0,049mmol, hi¢u suit 11,2%) o dang chit rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 1,68 phut, m/z: 1130,7 (M-Boc+1)".
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Budc 4: (2S)-N-[(4S.7S.9aS)-8.8-dimetyl-5-0x0-7-{[(S)-phenyl({[(1rs.4rs)-4-[(2S)-2-
{[(4S.,7S.928)-8.8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-

octahydropyrolo[2.1-b][1,3]thiazepin-7-yl]formamido}-2-

phenylaxetamido]xyclohexyl]carbamoyl} )metyl]carbamoyl } -octahydropyrolo[2,1-

b1[1,3]thiazepin-4-y1]-2-(metylamino)propanamit dihydroclorua )
Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((((1S,1'S)-
(((1R,4R)-xyclohexan-1,4-diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (61 mg, 0,05mmol) trong diclometan (5SmL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Phan tng dugc khuay & nhiét 6 trong phong
qua dém. Dung moi dugc cd trong diéu kién ap suat giam va dugc lam khd trong moi
trudng c6 do chan khong cao dé cho hop chét néu ¢ dé muc (36,6 mg, 0,033mmol, higu
suit 66,5%) & dang chét rin mau trang. "H NMR (400 MHz, DMSO-ds) dppm 9,25 (s,
2H), 8,91-8,82 (m, 4H), 8,49 (d, J= 8,4 Hz, 2H), 8,23 (d, J= 7,6 Hz, 2H), 7,42-7,40 (m,
4H), 7,35-7,31 (m, 4H), 7,28-7,24 (m, 2H), 5,52 (t, J= 8,0 Hz, 2H), 5,46 (d, J= 8,0 Hz,
2H), 4,75-4,70 (m, 2H), 4,19 (m, 2H), 3,87 (m, 2H), 3,72-3,65 (m, 1H), 3,50-3,39 (m,
3H), 3,25-3,19 (m, 2H), 2,96-2,92 (m, 2H), 2,48 (s, 6H), 2,24-2,13 (m, 4H), 1,92-1,69
(m, 6H), 1,58-1,56 (m, 2H), 1,39 (d, J= 6,8 Hz, 6H), 1,04 (s, 6H), 0,94 (s, 6H). LCMS
(2,5 phut axit formic): Rt = 1,404 phut, m/z: 1031,7 [M+1]".
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Vidu 29

(25)-2-{[(4S,7 S,9aS)-8,8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-yl] formamido}-2-phenyl-N-[(1rs,4rs)-4-
[(ZS)-Z-{[(4S,7S,9aS)-8,8-dimetyl—4-[(2S)-2-(metylamino)pr0panthioamido]—5-
oxo-octahydropyrolo[2,1-b][1,3] thiazepin-7-yl]formamido}-2-

phenylaxetamido]xyclohexyl]axetamit dihydroclorua
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Budc 1: di-tert-butyl ((2S,2'S)-(((4S.4'S.7S.,7'S,9aS,92'S)-(((1S.1'S)-((1R.4R)-

xyclohexan-1.4-diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-

diy]))bis(azanediy]))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(inetylcarbamat)
Dung dich chua (2S,2'S)-N,N'-((1S,4S)-xyclohexan-1,4-diyl)bis(2-amino-2-
phenylaxetamit) dihydroclorua (170 mg, 0,45mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (362
mg, 0,79mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit methiodua (216 mg,
1,13mmol), 1-hydroxybenzotriazol (203 mg, 1,5mmol) va N,N-diisopropyl etylamin
(291 mg, 2,25mmol) trong diclometan (10mL) dugc khudy ¢ nhiét 6 trong phong qua
dém. Phan tmg duoc dimg lai bing nudc (50mL) va duge chiét bang diclometan (3 x
50mL). Cac 16p hiru co gom lai dugc rua béng nude mudi, dugc lam kho, duoc loc va

duoc 6. Phan lang can dugc tinh ché bang phuong phap sac ky ban mong [etyl axetat
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/ dau mo ete (2/1 thé tich/thé tich)] dé tao ra san phém (210 mg) ¢ dang dau mau vang.
Nguyén liéu nay dugc tiép tinh ché bing HPLC diéu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((48,4'S,78,7'S,92a8,92'S)-((((1S,1'S)-(((1R ,4R)-xyclohexan-1,4-
diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (127 mg, 1,0mmol, hi¢u suit 26,8%) & dang chét rin mau
tring. LCMS (2,5 phut axit formic): Rt = 2,182 phut, m/z: 532,1 {{(M-2Boc)+2]/2}".

Bude 2: (2S)-2-1[(4S,7S.92S)-8.8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-

5-oxo-octahydropyrolo[2.1-b][1,3]thiazepin-7-yl]formamido}-2-phenyl-N-[(1rs,4rs)-
4-1(28)-2-4[( 4S.7S.9aS)-8.8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-oxo-

octahydropyrolo[2.1-b][1,3]thiazepin-7-yl]formamido}-2-

phenylaxetamido]xyclohexyl]axetamit dihydroclorua
Dung dich chtra di-tert—butyl ((2S,2'S)-(((4S,4'S,78,7'S,9aS,9a'S)-((((1S,1'S)-
(((1R,4R)-xyclohexan-1,4-diyl)bis(azanediyl))bis(2-oxo-1-phenyletan-2,1-

diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (127 mg, 0,10mmol) trong diclometan (10mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phéan ing dugc khudy ¢ nhiét d6 trong phong
qua dém. H3n hop dugc cd trong diéu kién ap suét giam va chat rin dugc lam khé trong
méi trudng c6 do chan khong cao dé tao ra hop chat néu ¢ dé myc (100 mg, 0,08mmol,
hiéu suit 87,4%) ¢ dang chat rin mau trang. 'H NMR (400 MHz, DMSO-ds) ppm
11,02-10,90 (m, 2H), 9,75 (s, 1H), 9,58 (s, 1H), 8,63-8,44 (m, 4H), 8,26 (d, J= 7,6 Hz,
2H), 7,42-7,40 (m, 4H), 7,35-7,31 (m, 4H), 7,28-7,25 (m, 2H), 5,50-5,45 (m, 4H), 5,18-
5,12 (m, 2H), 4,27-4,21 (m, 4H), 3,48-3,93 (m, 2H), 3,26-3,17 (m, 2H), 3,10-2,98 (m,
4H), 2,48 (s, 6H), 2,33-2,23 (m, 4H), 2,03-1,95 (m, 2H), 1,81-1,74 (m, 4H), 1,58 (d, J
= 7.2 Hz, 2H), 1,45-1,43 (m, 6H), 1,07 (s, 8H), 0,92 (s, 6H). LCMS (2,5 phut axit
formic): Rt = 1,351 phat, m/z: 1063,6 [M+1]".
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Vi du 30

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(Z-oxo—l-phenyletan-z,1—diyl))bis(8,8-dimetyl—4-((S)—2-
(metylamino)propanamido)-5-oxooctahydropyroloe[2,1-b][1,3] thiazepin-7-

carboxamit) dihydroclorua

H

Bude 1: tert-butyl (S)-(2-0x0-1-phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamat

Dung dich chutra axit (S)-2-((tert-butoxycarbonyl)amino)-2-phenylaxetic (600
mg, 2,3mmol) trong diclometan (18mL) dugc bd sung prop-2-yn-l-amin (131,5 mg,
2.3mmol), 2-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
(1,82 g,4,8mmol) va N,N-diisopropyl-etylamin (925,8 mg,7,2mmol). Hén hop duoc
khudy & nhiét d6 trong phong qua dém. Hoén hop duge 1am ngudi bang nudc (300mL)
va duoc chiét béng diclometan (3 x 200mL). Cac 16p hitu co gom lai duoc rira bé‘mg
nudc mudi, duoc 1am kho trén natri sulfat khan, dugc loc va duge co. Phan léng can
duoc tinh ché bang phuong phap sic ky ban mong [etyl axetat/ddu mo ete (1/3 thé
tich/th8  tich)] dé tao ra tert-butyl (S)-(2-oxo-1l-phenyl-2-(prop-2-yn-1-
ylamino)etyl)carbamat (300 mg thd) ¢ dang diu mau vang. LCMS (3,0 phut axit
formic): Rt = 1,677 phut, m/z: 289 [M+1]".

Budc 2: (S)-2-amino-2-phenyl-N-(prop-2-yn-1-yl)axetamit hydroclorua

Dung dich chira tert-butyl (S)-(2-0x0-1-phenyl-2-(prop-2-yn-1-
ylamino)etyl)carbamat (300 mg, 1,04mmol) trong diclometan (12mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, 1mL). Hén hop duoc khudy & nhiét do trong phong
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qua dém. Dung moi duoc loai bo trong diéu kién ap suit giam dé tao ra tert-butyl (S)-
(2-0x0-1-phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamat (300 mg) ¢ dang chat rin mau
vang ma dugc sur dung cho budc tiép theo ma khong can tinh ché thém. LCMS (3,0 phit
axit formic): Rt = 0,801 phut, m/z: 189 [M+1]".

Budce 3: tert-butyl ((S)-1-(((4S.7S.9aS)-8.8-dimetyl-5-0x0-7-(((S)-2-0x0-1-phenyl-2-

(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2.1-b][1,3]thiazepin-4-

yl)amino)-1-oxopropan-2-yl)(metyl)carbamat

Dung dich chira (S)-2-amino-2-phenyl-N-(prop-2-yn-1-yl)axetamit hydroclorua
(250 mg, 1,Immol) trong 1,2-dicloetan (15mL) duoc bd sung axit (4S,7S,9aS)-4-((S)-
3-((tert-butoxycarbonyl)(metyl)amino)-2-oxobutyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian 1) (589
mg, 1,3mmol), 2-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
(808 mg, 2,1mmol) va N,N-diisopropyl etylvamin (412 mg, 3,2mmol). Hon hop duoc
khudy & nhiét do trong phong qua dém. Phan tng dugc dung lai bang nudc (300mL) va
duoc chiét béng diclometan (3 x 60mL). Cac 16p hitu co gom lai dugc rura béng nudc
mudi, duoc 1am kho trén natri sulfat khan, duoc loc va duoc c6. Phin léng can duoc
tinh ché bing phuong phap séc ky ban méng [etyl axetat/ddu mo ete (2/1 thé tich/thé
tich)] dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-(((S)-2-0xo0-1-
phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-
4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (578 mg, 0,919mmol, hiéu suat 83,5%)
& dang dau mau vang. LCMS (3,0 phut axit formic): Rt = 1,794 phut, m/z: 636 (M+Na).

Budc 4: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.7'S,9aS,9a'S)-7,7'-((3S,14S)-4,13-dioxo-
3,14-diphenyl-2,5,12.15-tetraazahexadeca-7,9-diyn-1,16-dioyl)bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-

2.1-diyl))bis(metylcarbamat)
Hoén hop chira tert-butyl ((S)-1-(((4S,78,9aS)-8,8-dimetyl-5-o0x0-7-(((S)-2-o0xo-

1-phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-
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b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (170 mg,0,27mmol)
trong axetonitril (8mL) va pyridin (131,6 mg,1,62mmol) dugc bd sung ddng(I) axetat

(60,4 mg,O,33mm01).H5n hop thu duogc duoc khqu o 85°C trong 1 gio trong diéu kién
nito. Phan g dugc lam ngudi dén nhiét d6 trong phong, duge lam ngudi bang nudc
(50mL) va duoc chiét bang diclometan (3 x 50mL). Céc 16p hitu co gom lai duge rira
b%mg nudc mudi, duge lam khé trén natri sulfat khan, dugce loc va dugce co. Phan léng
cin duogc tinh ché bing phuong phép sc ky ban mong [etyl axetat/dau mo ete (2/1 the
tich/thé tich)] dé tao ra san pham thé (86 mg) & dang dau mau vang. Nguyén liéu nay
dugc tiép tinh ché bing HPLC didu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-7,7'-((3S,14S)-4,13-dioxo-3,14-diphenyl-2,5,12,15-
tetraazahexadeca-7,9-diyn-1,16-dioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-2,1-
diyl))bis(metylcarbamat) (58 mg, 0,047mmol, hi¢u suit 17,1%) & dang chét rin mau
tring. LCMS (3,0 phut axit formic): Rt = 2,044 phit, m/z: 1247 (M+Na).

Budc 5: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((18S,1'S)-(hexa-2.,4-diyn-1.6-
diylbis(azanediyl))bis(2-0xo-1-phenyletan-2.1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)

dihydroclorua

Dung dich chira di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,92'S)-7,7'-
((3S,14S)-4,13-dioxo-3,14-diphenyl-2,5,12,15-tetraazahexadeca-7,9-diyn-1,16-
dioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-

diyl))bis(azanediyl))bis(1-oxopropan-2,1-diyl))bis(metylcarbamat) (38 mg, 0,03mmol)
trong diclometan (7mL) dugc b6 sung hydro clorua (4 N trong 1,4-dioxan, ImL). Phan
ung duogc khudy & nhiét do trong phong trong 4 h. Dung méi duoc loai bo trong' diéu
kién ap suét giam va san pham dugc 1am kho trong méi truong c6 do chan khong cao
dé tao ra (4S,4'S,7S,7'S,9aS,92a'S)-N,N'-((18S,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(2-oxo-1-phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7-carboxamit)
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dihydroclorua (30 mg, 0,027mmol, hiu suit 88,3%) o dang chét rin mau tréng. 'H
NMR (400 MHz, DMSO-de) 8ppm 9,08-8,81 (m, 8H), 8,52 (d, J = 8,0 Hz, 2H), 7,42-
7,40 (m, 3H), 7,37-7,28 (m, 5H), 5,54-5,47 (m, 4H), 4,76-4,71 (m, 2H), 4,19 (s, 2H),
4.0 (d, J= 5,2 Hz, 4H), 3,89-3,84 (m, 2H), 3,25-3,18 (m, 2H), 2,97-2,91 (m, 2H), 2,49
(s, 6H), 2,24-2,19 (m, 2H), 2,17-2,12 (m, 2H), 1,93-1,83 (m, 2H), 1,75-1,70 (m, 2H),
1,38 (d, J= 6,4 Hz, 6H), 1,05 (s, 6H), 0,91 (s, 6H). LCMS (2,5 phut axit formic): Rt =
1,309 phut, m/z: 1025,7 [M+1]".

Vidu 31

(4S,7S,9a8)-N-((S)-2-((6-((S)-2-((4S,78,9a8)-8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamido)-2-phenylaxetamido)hexa-2,4-diyn-1-yl)amino)-2-oxo-1-
phenyletyl)-8,8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-
oxooctahydroepyrolo[2,1-b][1,3]thiazepin-7-carboxamit dihydroclorua

Budce 1: tert-butyl ((S)-1-(((4S,7S.9aS)-8,8-dimetyl-5-0x0-7-(((S)-2-0x0-1-phenyl-2-

(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-

1)amino)-1-thioxopropan-2-yl)(metyl)carbamat

Dung dich chira (S)-2-amino-2-phenyl-N-(prop-2-yn-1-yl)axetamit hydroclorua
(216 mg, 0,96mmol) trong 1,2-dicloetan (10mL) dugc bd sung axit (4S,7S,9aS)-4-((S)-
3-((tert-butoxycarbonyl)(metyl)amino)-2-oxobutyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (527 mg, 1,15mmol), 2-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat (700 mg, 1,84mmol)
va N,N-diisopropyletylamin (356 mg, 2,76mmol). Hon hop dugc khudy ¢ nhiét o trong
phong qua dém. Hén hop duge lam ngudi bing nudc (100mL) va dugc chiét bang
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diclometan (3 x 100mL). Céc 16p hitu co gom lai dugc rira béng nude mudi, duge [am
kho trén natri sulfat khan, duoc loc va dugc co trong chan khong. Phan ling cin duogc
tinh ché bang phuong phap sdc ky ban mong [etyl axetat/dau mo ete (2/1 thé tich/thé
tich)] dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-(((S)-2-oxo0-1-
phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-b][1 ,3]thiazepin-
4-yl)amino)- 1-thioxopropan-2-yl)(metyl)carbamat (500 mg, thd) ¢ dang dau mau vang.
LCMS (3,0 phit axit formic): Rt = 2,004 phit, m/z: 652 (M+Na).

Budc 2: tert-butyl ((S)-1-(((4S.7S.9aS)-7-(((S)-2-((6-((S)-2-((4S,7S,9a8)-4-((S)-2-

((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8, 8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1.3 Jthiazepin-7-carboxamido)-2-phenylaxetamido)hexa-

2.4-diyn-1-yl)amino)-2-o0xo-1 -phenyletyl)carbamoyl)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-

yvD)(metyl)carbamat va
di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.,7'S,9aS .9a'S)-7,7'-((3S,14S)-4.13-dioxo0-3,14-
diphenyl-2,5.12.15-tetraazahexadeca-7,9-diyn-1.16-dioyl)bis(8.8-dimetyl-5-

oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-

2.1-diyl))bis(metylcarbamat)
Hoén hop chira tert-butyl ((S)-1-(((4S,78,9aS)-8,8-dimetyl-5-o0x0-7-(((S)-2-0xo0-

1-phenyl-2-(prop-2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (300 mg, 0,5mmol)
va tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-((( S)-2-0x0-1-phenyl-2-(prop-
2-yn-1-ylamino)etyl)carbamoyl)octahydropyrolo[2,1-b][1 ,3]thiazepin-4-yl)amino)-1-
thioxopropan-2-yl)(metyl)carbamat (308 mg,0,5mmol) trong axetonitril (8mL) va
pyridin (232 mg, 2,9mmol) dugc bd sung dong(Il) axetat (107 mg, 0,6mmol). Hon hop

duogc gia nhiét dén 85°C va dugc khudy trong 1 gio. Hon hop dugc 1am ngudi dén nhiét
do trong phong, dugc pha loang bang nudc (50mL) va duge chiét bang diclometan (3 x
50mL). L&p hitu co duoc két hop, duoc rira bang nudc mudi, duge lam kho trén natri

sulfat khan, dugc loc va dugc c6 trong chan khong. Phén lang cin dugc tinh ché bang

254



47983 255/335

phuong phép sdc ky ban méng [etyl axetat/diu mo ete (2/1 thé tich/thé tich)] dé tao ra
tert-butyl ((S)-1-(((4S,7S,9aS)-7-(((S)-2-((6-((S)-2-((4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-phenylaxetamido)hexa-
2,4-diyn-1-yl)amino)-2-oxo-1-phenyletyl)carbamoyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (20 mg, 0,016mmol, hiéu suit 3,3%) [LCMS (3,0 phut axit formic):
Rt = 2,100 phat, m/zz 1263 (M+Na)] va di-tert-butyl  ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-7,7'-((3S,14S)-4,13-dioxo-3,14-diphenyl-2,5,12,15-
tetraazahexadeca-7,9-diyn-1,16-dioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-2,1-
diyl))bis(metylcarbamat) (8 mg, 0,006mmol, hiéu suat 1,4%) [LCMS (3,0 phut axit
formic): Rt = 2,367 phit, m/z: 1279 (M+Na)™] ¢ dang chét rin mau tréng. Chét déng
phan khong d6i quang khac khong duoc thu gom.

Buoc 3: (4S,7S.9a8)-N-((S)-2-((6-((S)-2-((4S.7S.9a8S)-8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamido)-2-phenylaxetamido)hexa-2.4-diyn-1-yl)amino)-2-oxo-1-phenyletyl)-

8.8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5 -oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxamit dihydroclorua
Dung dich chua tert-butyl ((S)-1-(((4S,7S,9aS)-7-(((S)-2-((6-((S)-2-
((4S,7S,9aS)—4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-

dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-
phenylaxetamido)hexa-2,4-diyn-1-yl)amino)-2-oxo-1-phenyletyl)carbamoyl)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (20 mg, 0,016mmol) trong diclometan (8mL) duoc bd sung hydro
clorua (4 N trong 1,4-dioxan, 0,5mL). Phin tmg dugc khudy & nhiét d§ trong phong
trong 4 h. Dung méi duoc c6 trong diéu kién 4p suat giam va chét ran dugc lam kho

trong moi truong c¢d do chin khong cao dé tao ra (4S,7S,9aS)-N-((S)-2-((6-((S)-2-
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((48,7S,9a8)-8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-carboxamido)-2-phenylaxetamido)hexa-
2,4-diyn-1-yl)amino)-2-oxo-1-phenyletyl)-8,8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][ 1 ,3]thiazepin-7-
carboxamit dihydroclorua (13 mg, 0,012mmol, hi¢u suét 72,2%) ¢ dang chét rin mau
tring. '"H NMR (400 MHz, DMSO-ds) 3ppm 8,84-8,81 (m, 3H), 8,57-8,48 (m, 4H),
8,27-8,24 (m, 2H), 7,43-7,30 (m, 11H), 5,53-5,46 (m, SH), 5,12-5,09 (m, 1H), 4,69-
4,64 (s, 2H), 4,26 (d, J= 5,6 Hz, 1H), 4,21 (m, 1H), 4,00 (d, J= 5,2 Hz, 4H), 3,24-3,16
(m, 3H), 3,01-2,88 (m, 4H), 2,23 (s, 3H), 2,16 (d, J= 4,0 Hz, 2H), 1,83-1,69 (m, 6H),
1,24-1,20 (m, 6H), 1,05 (d, J= 8,0 Hz, 6H), 0,92-0,90 (m, 6H). LCMS (2,5 phut axit
formic): Rt = 1,425 phiit, m/z: 1040,6 [M+1]".

Vi du 32

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((18,1'S)-(hexa-2,4-diyn-1,6-
diylbis(azanediyl))bis(Z-oxo-l-phenyletan-l,1—diyl))bis(8,8-dimetyl-4—((S)—2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7-

carboxamit)dihydroclorua

Dung dich chita di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-7,7-
((3S,14S)-4,13-dioxo-3,14-dipheny1-2,5,12,15-tetraazahexadeca-7,9-diyn-1,l6-
dioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-thioxopropan-2,1-diyl))bis(metylcarbamat) (Vi du 31, Budce
2) (8 mg, 0,006mmol) trong diclometan (8mL) dugc bd sung hydro clorua (4 N trong
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1,4-dioxan, 0,5mL). Phan tmg duoc khuay ¢ nhiét d§ trong phong trong 4 h. Dung méi
dugc co trong didu kién 4p suat giam va duoc lam kho trong méi truong c6 do chan
khong cao détaora hop chét néu & dé muc (2 mg, 0,002mmol, hi€u suit 27,8%) & dang
chét rin mau tring. 'H NMR (400 MHz, CD30D-d4) & 7,47-7,46 (m, 4H), 7,40-7,34
(m, 6H), 5,58-5,53 (m, 2H), 5,50 (m, 2H), 5,28-5,25 (m, 2H), 4,23 (d, J= 3,2 Hz, 2H),
4,03 (s, 4H), 3,79-3,71 (m, 2H), 3,47-3,41 (m, 2H), 3,05-3,00 (m, 2H),2,44 (d, J= 9,6
Hz, 6H), 2,39-2,34 (m, 2H), 2,28-2,21 (m, 2H), 1,83-1,77 (m, 2H), 1,62-1,55 (m, 2H),
1,31 (s, 6H), 1,61 (s, 6H), 0,96 (s, 6H). LCMS (2,5 phut axit formic): Rt = 1,546 phut,
m/z: 1056.6 [M+1]".

Vi du 33
(4S,4'S,78,7'S,9a8,9a'S)-N,N'-((1S,1'S)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(1-
phenyletan-Z,1-diyl))bis(8,8-dimetyl-4—((S)—2—(metylamin0)p1'0panamido)—S—
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

(S)
o S) N
He N o
4 H 0O 0 NH — 7 H;:\(l) 0 H :' /
%(S) o) 7 N\(ST”
o SR
:S)
5S

Bude 1: (S)-1-phenyl-2-(prop-2-yn-1-yloxy)etan-1-amin

Dung dich chtta (S)-2-amino-2-phenyletan-1-ol (6 g, 43,7mmol) trong
tetrahydrofuran kho (200mL) ¢ 0°C duoc bd sung natri hydrua (60%, phén tan trong
parafin long) (1,9 g, 48,Immol). Hén hop dugc khudy & 0°C trong 20 phut. 3-
bromoprop-1-yne (5,72 g, 48,1mmol) sau do dugc bd sung. Hoén hop duge gia nhiét &
70 ‘C qua dém. Trong khi lam lanh, nudc da (200mL) dugce bd sung vao hén hop va
hén hop duge chiét bing etyl axetat (3 x 100mL). Cac 16p hiru co gom lai dugc rra
béng nudc mudi, duge 1am kho trén natri sulfat khan, duge loc va dugc co. San phém
thé duoc tinh ché bing sic ky silicagel [ddu mo cte/etyl axetat (1:1 thé tich/thé tich)] dé

cho (S)-1-phenyl-2-(prop-2-yn-1-yloxy)etan-1-amin (2,5 g, 14,3mmol, hiéu suét
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32,65%) & dang dau mau da cam. 'H NMR 1 (400 MHz, DMSO-ds) dppm 7,44 — 7,14
(m, 5H), 4,18 — 4,12 (m, 2H), 4,08 — 4,00 (m, 1H), 3,55 — 3,47 (m, 1H), 3,44 - 3,37 (m,
2H), 1,84 (s, 2H).

Budce 2: tert-butyl ((S)-1-(((4S,7S.9aS)-8.8-dimetyl-5-0x0-7-(((S)-1-phenyl-2-(prop-2-

yn-1-yloxy)etyl)carbamoyl)octahydropyrolo[2,1-b][1.3 Jthiazepin-4-yl)amino)-1-

oxopropan-2-yl)(metyl)carbamat

Dung dich chita (S)-1-phenyl-2-(prop-2-yn-1-yloxy)etan-1-amin (308 mg,
1,76mmol) trong diclometan (10mL) dugc bd sung axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (650 mg, 1,47mmol), 2-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat (948 mg, 2,49mmol) va N,N-diisopropyl-
etylamin (454 mg, 3,52mmol) ¢ nhiét d trong phong. Hoén hop nay duogc khudy qua
dém. Phan tmg duoc ding lai bing nuéc (300mL), va duoc chiét bang diclometan (3 x
20mL). Céc 16p hiru co gom lai dugc rira béng nude mudi, duge lam kho, dugce loc va
duoge c6. Phan lang can dugc tinh ché bang sic ky silicagel [etyl axetat/dau mo ete (1/5
thé tich/thé tich)] dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-ox0-7-(((S)-1-
phenyl-2-(prop-2-yn-1-yloxy)etyl)carbamoyl)octahydropyrolo[2,1-b][ 1 ,3]thiazepin-4-
yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (194 mg, 0,32mmol, hiéu sut 22,63%) &
dang dau mau vang. LCMS (3,0 phut axit formic): Rt = 1,70 phut, m/z: 601 [M+17".

Budc 3: di-tert-butyl ((2S,2'S)-(((4S.4'S.7S,7'S,9aS,9a'S)-((3S.14S)-3,14-diphenyl-
5.12-dioxa-2.15-diazahexadeca-7.9-diynedioyl)bis(8.8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-

1,2-diyl))bis(metylcarbamat)
Hon hop chira tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0xo0-7-(((S)-1-

phenyl-2-(prop-2-yn-1-yloxy)etyl)carbamoyl)octahydropyrolo[2,1-b][ 1 ,3]thiazepin-4-
yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (194 mg, 0,32mmol), dong(I) axetat
(70,4 mg, 0,39mmol) va pyridin (50,6 mg, 0,64mmol) trong axetonitril (10mL) duoc
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khuiy & 85°C trong 1 gid. Nudc amoniac (pha lodng 20 14n) duoc bd sung vao hon hdp
cho dén khi n6 chuyén sang mau xanh da troi va hén hop duge chiét bang diclometan
(3 x 30mL). C4c 16p hitu co gom lai dugc rira béng nuée mudi, duge lam kho, duoc loc
va dugc cb. Phan ling cin dugc tinh ché bang phuong phap sic ky ban mong [etyl
axetat/dau mo ete (2/1 thé tich/thé tich)] dé tao ra san pham thd (130 mg). Nguyén liéu
nay duoc tiép tinh ché bing HPLC diéu ché dé cho di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,92a8,92a'S)-((3S,14S)-3,14-diphenyl-5,12-dioxa-2,1 5-diazahexadeca-
7,9-diynedioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-oxopropan-1,2-diyl))bis(metylcarbamat) (70 mg,
0,058mmol) ¢ dang bot mau tra?'lng. LCMS (3,0 phut axit formic): Rt = 2,10 phut, m/z:
1199,7 [M+1]".

Budc 4: (4S,4'S,7S.7'S.9aS.92a'S)-N,N'-((1S.1'S)-(hexa-2.4-diyn-1,6-
diylbis(oxy))bis(1-phenyletan-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][ 1 .3]thiazepin-7-carboxamit)

dihydroclorua
Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,92'S)-((3S,14S)-
3,14-diphenyl-5,12-dioxa-2,15-diazahexadeca-7,9-diynedioyl)bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (70 mg, 0,058mmol) trong diclometan (15mL) dugc bd
sung hydro clorua (4 N trong 1,4-dioxan, ImL). Phéan tng dugc khudy & nhiét d¢ trong
phong qua dém. Dung m6i dugc ¢ trong diéu kién 4p suat giam va dugc lam khé trong
moi truong c6 d6 chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
(hexa—2,4-diyn-1,6-diy1bis(oxy))bis(1-pheny1etan—2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-carboxamit)
dihydroclorua (50 mg, 0,047mmol, hi¢u suit 79,36%) ¢ dang chit rin mau tréng. 1H
NMR (400 MHz, DMSO-ds) dppm 9,24 (s, 2H), 8,86 (d, ] = 6,4 Hz, 2H), 8,81 (d, ] =
7.2 Hz, 2H), 8,38 (d, J = 8,0 Hz, 2H), 7,39-7,32 (m, 8H), 7,29-7,25 (m, 2H), 5,47 (t, J
= 8,0 Hz, 2H), 5,04 (q, J = 6,8 Hz, 2H), 4,73-4,69 (m, 2H), 4,30 (s, 4H), 4,17 (s, 2H),
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3,86 (q, J = 6,9 Hz, 2H), 3,62 (d, J= 6,0 Hz, 4H), 3,19-3,13 (m, 2H), 2,92-2,87 (m, 2H),
2.47 (s, 6H ), 2,22-2,17 (m, 2H), 2,13-2,09 (m, 2H), 1,87 (dd, J= 12,4, 8,8 Hz, 2H),
1,80-1,72 (m, 2H), 1,38 (d, J= 6,8 Hz, 6H), 1,06 (s, 6H), 1,01 (s , 6H). LCMS (2,5 phut
axit formic): Rt = 1,28 phat, m/z: 999,7 [M+1]".

Vi du 34

(4S,7S,928)-N-((S)-2-((6-((S)-2-((4S,7S,92a5)-8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamido)-2-phenyletoxy)hexa-2,4-diyn-1-yl)oxy)-1-phenyletyl)-8,8-dimetyl-
4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

(s)
s Qﬁ:%
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Bude 1: tert-butyl ((S)-1-(((4S,7S.9aS)-8.8-dimetyl-5-0x0-7-(((S)-1-phenyl-2-(prop-

2-vn-1-vloxy)etyl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-

thioxopropan-2-yl)(metyl)carbamat
Dung dich chira axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (500 mg, 1,088mmol), 2-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat (624 mg, 1,64mmol)
va N,N-diisopropyletylamin (281 mg, 2,18mmol) trong 1,2-dicloetan (15mL) dugc bd
sung (S)-1-phenyl-2-(prop-2-yn-1-yloxy)etan-1-amin (210 mg, 1,20mmol). Hon hop
dugc khudy & nhiét 6 trong phong qua dém. Hén hop dugc tinh ché bang sic ky
silicagel [dau mo ete/etyl axetat (2:1 thé tich/thé tich)] va TLC diéu ché [dau mo ete/etyl
axetat (1:1 thé tich/thé tich)] dé tao ra tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-

0x0-7-(((S)-1-phenyl-2-(prop-2-yn-1-yloxy)etyl)carbamoyl)octahydropyrolo[2,1-
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b][1,3]thiazepin-4-yl)amino)-1-thioxopropan-2-yl)(metyl)carbamat (400 mg,
0,65mmol, hi¢u suat 59,1%). LCMS (2,5 phut axit formic): Rt = 1,988 phut, m/z: 638,8
(M+Na).

Budc 2: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S,7'S,9aS,92a'S)-((3S,148)-3.14-diphenyl-
5.12-dioxa-2,15-diazahexadeca-7,9-diynedioyl)bis(8.8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-

1,2-diyl))bis(metylcarbamat),
tert-butyl ((S)-1-(((4S.7S,9a8)-7-(((S)-2-((6-((S)-2-((4S,7S.9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamido)-2-phenyletoxy)hexa-2.4-

diyn-1-yl)oxy)-1-phenyletyl)carbamoyl)-8.8-dimetyl-5-oxooctahydropyrolo[2.1-

b1[1.3]thiazepin-4-yl)amino)-1-oxopropan-2-yl)(metyl)carbamat va
di-tert-butyl ((2S.2'S)-(((4S.4'S.7S,7'S.9aS.9a'S)-((3S.14S)-3.14-diphenyl-5,12-dioxa-

2.15-diazahexadeca-7,9-diynedioyl)bis(8.8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat)

Dung dich chira tert-butyl ((S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0xo0-7-((( 1S,2R)-

2-(prop-2-yn-1-yloxy)-2,3-dihydro-1H-inden- 1-yl)carbamoyl)octahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)-1-thioxopropan-2-yl)(metyl)carbamat (378 mg,
0,616mmol tert-butyl  (( S)-1-(((4S,7S,9aS)-8,8-dimetyl-5-0x0-7-(((S)-1-phenyl-2-
(prop-2-yn-1-yloxy)etyl)carbamoyl)octahydropyrolo[2,1-b][1,3]thiazepin-4-
yl)amino)-1-oxopropan-2-yl)(metyl)carbamat (370 mg, 0,616mmol) va pyridin (292
mg, 3,696mmol) trong axetonitril (15mL) dugc bd sung déng(II) axetat (269 mg,
1,478mmol). Hon hop duoc khudy & 85 °C trong 40 phut. Phan tmg dugc c6 va dugc
pha loang bing etyl axetat (20mL) va nudc amoniac (pha loang 20 1an, 20mL) dugc bd
sung. Pha nudc dugc tach ra va duogc chiét béng etyl axetat (2 x 15mL). Cac pha hiru
co gom lai dugc rura béng nude mudi (20mL), dugc lam khé trén natri sulfat khan, dugc

loc va dugc ¢6. San pham thd dugc tinh ché bang TLC diéu ché [dAu mo ete/etyl axetat
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(2:3 thé tich/thé tich)] va HPLC diéu ché dé thu duogc the mong mudn céc san phém di-
tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,92'S)-((3S,14S)-3,14-diphenyl-5,12-dioxa-
2.15-diazahexadeca-7,9-diynedioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (100 mg, 0,083mmol, hiéu sudt 13,5%) [LCMS (2,5 phut axit
formic): Rt = 1,914 phat, m/z: 499,8 {[(M-2Boc)+2]/2}7], tert-butyl ((S)-1-
(((4S,7S,9aS)-7-(((S)-2-((6-((S)-2-((4S,7S,9a8)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-phenyletoxy)hexa-2,4-
diyn-1-yl)oxy)- 1-phenyletyl)carbamoyl)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-4-yl)amino)- 1 -oxopropan-2-yl)(metyl)carbamat (66 mg, 0,054mmol,
hiéu suat 8,77%) [LCMS (2,5 phut axit jformic): Rt = 2,042 phut, m/z: 507,8 {[(M-
2Boc)+2]/2}*] va di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)~((3S,145)-3,14-
diphenyl-5,12-dioxa-2,15-diazahexadeca-7,9-diynedioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (40 mg, 0,032mmol, hi¢u suat 5,19%) [LCMS (2,5 phut
axit formic): Rt = 2,186 phat, m/z: 516,1 {[(M-2Boc)+2]/2}"] .

Bude 3: (4S.7S.9aS)-N-((S)-2-((6-((S)-2-((4S,7S.9aS)-8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2.1-b][1.3]thiazepin-7-

carboxamido)-2-phenyletoxy)hexa-2.4-diyn-1-yl)oxy)-1-phenyletyl)-8.8-dimetyl-4-

((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][ 1 .31thiazepin-7-

carboxamit

Dung dich chua tert-butyl ((S)-1-(((4S,7S,9aS)-7-(((S)-2-((6-((S)-2-
((4S,7S,9aS)-4-((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-
dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-
phenyletoxy)hexa-2,4-diyn-1-yl)oxy)-1-phenyletyl)carbamoyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (60 mg, 0,049mmol) trong diclometan (SmL) dugc bd sung hydro
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clorua 4N trong 1,4-dioxan (ImL). Hdn hop duoc khudy & nhiét 4o trong phong qua
dém. Dung mdi duge cd va san phdm thé dugc tinh ché bang TLC dicu ché
[diclometan/metanol (5:1 thé tich/thé tich)] dé cho (4S,7S,9aS)-N-((S)-2-((6-((S)-2-
((4S,7S,9a8)-8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-phenyletoxy)hexa-2,4-
diyn-1-yl)oxy)-1-phenyletyl)-8,8-dimetyl-4-(( S)-2-(metylamino)propanthioamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit (30 mg, 0,029mmol, hi¢u suét
59,2%) & dang chét rin mau trang. 'H NMR (400 MHz, DMSO-ds) ppm 8,36-8,33 (m,
1H), 8,29 (d, J= 8,0 Hz, 1H), 8,18 (d, J= 6,8 Hz, 1H), 7,39-7,33 (m, 8H), 7,29-7,26 (m,
2H), 5,50-5,44 (m, 2H), 5,11-5,01 (m, 3H), 4,67-4,63 (m, 1H), 4,30 (s, 4H), 4,23-4,18
(m, 2H), 3,62 (d, J= 6,0 Hz, 4H), 3,40-3,35 (m, 2H), 3,20-3,12 (m, 2H), 2,97-2,85 (m,
3H), 2,38-2,33 (m, 1H), 2,22 (s, 6H), 2,16-2,15 (m, 2H), 1,91-1,83 (m, 2H), 1,78-1,65
(m, 2H), 1,24 (s, 3H), 1,11 (d, J= 6,8 Hz, 3H), 1,07 (d, J= 8,4 Hz, 6H), 1,00 (d, J= 6,8
Hz, 6H). LCMS (2,5 phut axit formic): Rt = 1,251 phat, m/z: 1015,4 [M+17".

Vi du 35
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((18,1'S)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis(1-
phenyletan—Z,l-diyl))bis(S,8—dimetyl-4-((S)-2—(metylamino)pr0panthioamido)—S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit)

(s)
HQ)L ()
Ny N =" "07 “s) ,
s, HOO NH = 5 0 E
B 0" 5 ~0/ HN O H

Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((3S,14S)-
3,14-diphenyl-5,12-dioxa-2,15-diazahexadeca-7,9-diynedioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (Vi du 34, Budc 2) (40 mg, 0,032mmol) trong diclometan

(5mL) duoc bd sung hydro clorua 4N trong 1,4-dioxan (1mL). Hdn hop duoc khuay &
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nhiét 46 trong phong qua dém. Dung mdi duge ¢ va san pham tho dugc tinh ché bing
TLC diéu ché (diclometan/metanol = 5:1) dé cho (4S,4'S,7S,7'S,9a8,92a'S)-N,N'-
((18,1'S)-(hexa-2,4-diyn-1,6-diylbis(oxy))bis( 1-phenyletan-2,1-diyl))bis(8,8-dimetyl-
4-((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][ 1 ,3]thiazepin-
7-carboxamit) (19 mg, 0,018mmol, hi¢u suét 56,2%) ¢ dang chit ran mau trang. 'H
NMR (400 MHz, DMSO-ds) $ppm 8,39-8,36 (m, 2H), 7,73-7,67 (m, 2H), 7,39-7,33 (m,
8H), 7,30-7,25 (m, 2H), 5,49-5,44 (m, 2H), 5,11-5,02 (m, 4H), 4,30 (m, 3H), 4,14 (dd,
J=5.6, 3,6 Hz, 1H), 3,62 (d, J= 6,0 Hz, 4H), 3,56 (s, 2H), 3,20-3,13 (m, 2H), 2,96-2,89
(m, 2H), 2,35-2,31 (m, 2H), 2,24-2,17 (m, 8H), 1,91-1,86 (m, 2H), 1,79-1,61 (m, 4H),
1,26-1,21 (m, 8H), 1,08 (s, 6H), 1,01 (s, 6H). LCMS (2,5 phut axit formic): Rt=1,314
phut, m/z: 1031,4 [M+1]".

Vi du 36

(4S,4'S,7S,7'S,9a8,9a'S)-N,N"-((1S,1' S)-(butan-1,4-diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-((S)-2—(metylamino)p1‘0panamid0)—5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H 0]
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Bude 1: (1S,1'S)-2.2'-(butan-1.4-diylbis(oxy))bis(1-phenyletan-1-amin)

Dung dich chtra (S)-2-amino-2-phenyletan-1-ol (1 g, 7,29mmol) trong
tetrahydrofuran (80mL) ¢ 0°C dugc bd sung tir tir natri hydrua (60%, phén tin trong
parafin long) (321 mg, 8,02mmol). Hoén hop nay duge cho phép lam 4m dén nhiét 4o
phong. 1,4- Sau do, dibrombutan (787 mg, 3,65mmol) duogc bd sung. Hon hop thu duge
duoc gia nhiét té1 70°C va dugc khuiy qua dém. Trong khi 1am lanh, nuéc da (50mL)
dugc bd sung va hdn hop duoc chiét bang etyl axetat (3 x 30mL). Cac 16p hitu co gom

264



47983 265/335

lai dugc rira bfing nude mudi (50mL), dugc 1am kho trén natri sulfat khan, duoc loc va
duoc c6. San pham tho duoc tinh ché bing phuong phip sic ky ban moéng
[diclometan/metanol (10:1 thé tich/thé tich)] dé tao ra san pham (18,1'S)-2,2'-(butan-
1,4-diylbis(oxy))bis(1-phenyletan-1-amin) (190 mg, 0,5 8mmol, hiéu suit 15,9%) &
dang dau mau den. LCMS (2,5 phut axit formic): Rt = 1,162 phut, m/z: 329,0 [M+1]".

Buge 2: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.,7'S,9aS,92a'S)-((3S.128)-3,12-diphenyl-
5.10-dioxa-2,13-diazatetradecandioyl)bis(8.8-dimetyl-5 -oxooctahvdropyrolo[2,1-
b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat)
Hbén hop chtra (1S,1'S)-2,2'-(butan-1,4-diylbis(oxy))bis(1 -phenyletan-1-amin)
(90 mg, 0,274mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8, 8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (Hop chét trung gian I) (267 mg, 0,603mmol) trong 1,2-
dicloetan (12mL) dugc bd sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (203
mg, 0,822mmol) va N,N-diisopropyletylamin (141 mg, 1,096mmol). Hoén hop duoc
khudy & 50°C qua dém. Dung moéi duoc loai bo dudi ap suét giam. Phan lang can duoc
tinh ché bang phuong phép sdc ky ban mong [etyl axetat/dau mo ete (2/1 thé tich/thé
tich)] tiép d6 1la HPLC diéu ché d¢ tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((3S,12S)-3,12-diphenyl-5,10-dioxa-2,13-
diazatetradecandioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-oxopropan-1,2-diyl))bis(metylcarbamat) (48 mg,
0,041 mmol, hiéu suat 14,6%) & dang chét rin mau trang. LCMS (2,5 phut axit formic):
Rt = 1,835 phut, m/z: 489,9 {[(M-2Boc)+2]/2}".

Budce 3: (4S.4'S,7S.7'S.9aS.92a'S)-N,N'-((1S.,1'S)-(butan-1.4-diylbis(oxy))bis(1 -

phenvletan-2.1-diyl))bis(8,8-dimetyl-4-((S)-2-( metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Dung dich chia di-tert-butyl ((2S,2'S)-(((4S.,4'S,7S,7'S,9a8,9a'S)-((3S,12S)-
3,12-diphenyl-5,10-dioxa-2,13-diazatetradecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (48 mg, 0,041mmol) trong diclometan (SmL) dugc bo
sung hydro clorua 4N trong 1,4-dioxan (ImL). Hdn hop duoc khudy & nhiét do trong
phong trong 3 h. Hon hop dugc ¢6 va duge 1am kho trong méi truong c6 d6 chan khong
cao dé cho (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-(butan-1,4-diylbis(oxy))bis(1-
phenyletan-2,1-diyl))bis(8,8-dimetyl-4-( (S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~ dihydroclorua (34  mg,
0,032mmol, hiéu sult 79,2%) & dang chét rin mau trrflng. 'H NMR (400 MHz, DMSO-
ds) ppm 9,34 (s, 1H), 8,62 (s, 1H), 8,81 (d, J= 7,2 Hz, 2H), 8,34 (d, J= 8,0 Hz, 2H),
7,37-7,30 (m, 8H), 7,27-7,23 (m, 2H), 5,47 (t, J= 8,0 Hz, 2H), 4,99 (q, J= 6,4 Hz, 2H),
471 (t, J= 8,4 Hz, 2H), 4,17 (s, 2H), 3,88-3,84 (m, 2H), 3,49-3,48 (m, 4H), 3,41-3,29
(m, 4H), 3,16 (t, J= 12,4 Hz, 2H), 2,90-2,87 (m, 2H), 2,46 (s, 6H), 2,22-2,19 (m, 2H),
2,12-2,10 (m, 2H), 1,89-1,84 (m, 2H), 1,79-1,70 (m, 2H), 1,42 (s, 4H), 1,39 (d, J= 6,8
Hz, 6H), 1,06 (m, 6H), 1,00 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,323 phut,
m/z: 978,8 [M+1]".

Vi du 37
(45,4'S,78,7'S,9a8,9a'S)-N,N'-((1S,1'S)-(butan-1,4-diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl—4—((S)-2-(metylamin0)propanthioamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Budc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.7'S.9aS.92a'S)-((3S,12S)-3.12-diphenyl-

5.10-dioxa-2,13-diazatetradecandioyl)bis(8.8-dimetyl-5-oxooctahydropyrolo[2,1-

b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)
Hon hop chira (1S,1'S)-2,2'-(butan-1,4-diylbis(oxy))bis(1 -phenyletan-1-amin)
(100 mg, 0,304mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chat trung gian II) (308
mg, 0,670mmol) trong 1,2-dicloetan (12mL) dugc bd sung N-etoxycarbonyl-2-etoxy-
1,2-dihydroquinolin (226 mg, 0,912mmol) va N,N-diisopropyletylamin (157 mg,
1,216mmol). Hdn hop duoc khudy & 50 °C qua dém. Dung méi dugc loai bé dudi ap
sudt giam. San pham tho duge tinh ché bang phuong phap sac ky ban mong (etyl axetat
/ diu moé ete = 1/1) tiép d6 1a HPLC diéu ché dé tao ra di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((3S,128)-3,12-diphenyl-5,10-dioxa-2,13-
diazatetradecandioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-thioxopropan-1,2-diyl))bis(metylcarbamat) (55 mg,
0,045mmol, hiéu suit 14,8%) ¢ dang dau khéng mau. LCMS (2,5 phit axit formic): Rt
= 2,044 phut, m/z: 506 {[(M-2Boc)+2]/2}".

Budc 2: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((1S,1'S)-(butan-1.4-diylbis(oxy))bis(1-

phenyletan-2.1-diyl))bis(8,8-dimetyl-4-((S)-2-( metylamino)propanthioamido)-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((3S,12S)-
3,12-diphenyl-5,10-dioxa-2,13-diazatetradecandioyl)bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (55 mg, 0,045mmol) trong diclometan (5mL) duoc bd
sung hydro clorua 4N trong 1,4-dioxan (ImL). Hon hop duge khudy & nhiét do trong
phong trong 2 h. Dung méi duoc loai bo trong diéu kién 4p suat giam va san pham dugc

lam kho trong moi truong c6 do chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-
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N,N'-((1S,1'S)-(butan- 1,4-diylbis(oxy))bis(1-phenyletan-2,1-diyl))bis( 8,8-dimetyl-4-
((S)-2-(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua (35 mg, 0,032mmol, hi€u suit 71,4%) o dang chét rin mau
trang. "H NMR (400 MHz, DMSO-ds) ppm 10,96 (s, 1H), 10,89 (s, 1H), 9,71 (s, 1H),
9,55 (s, 1H), 8,61 (s, 1H), 8,40 (t, J= 8,2 Hz, 2H), 7,37-7,30 (m, 8H), 7,27-7,23 (m, 2H),
5,42 (q, J= 8,0 Hz, 2H), 5,16-5 .11 (m, 2H), 5,02-4,98 (m, 2H), 4,26-4,23 (m, 2H), 4,21-
4,20 (m, 2H), 3,49-3,48 (m, 4H), 3,33 (s, 4H), 3,19-3,13 (m, 2H), 2,96-2,92 (m, 2H),
2,48 (s, 6H), 2,24-2,21 (m, 4H), 1,93-1,88 (m, 4H), 1,43-1,42 (m, 6H), 1,08 (m, 6H),
1,02 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,326 phut, m/z: 506,0 [(M+2)/2]".

Vi du 38
(4S,4'S,78,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-
phenyletan-Z,1—diyl))bis(S,8—dimetyl-4-((S)-2-(metylamin0)pr0panamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H S
/N S N N M/N S N\
: H i 8 H
HN" S0

(S)

Budc 1: oxybis(etan-2,1-diyl) bis(4-metylbenzensulfonat)

Dung dich chira 4-Tosyl clorua (11,86 g, 62,2mmol) va 2,2'-oxybis(etan-1-ol) (3,0 g,
28,30mmol) trong diclometan (200mL) ¢ 0°C dugc bd sung KOH (14,27 g, 25,4mmol).
Hdn hop duogc khudy qua dém. Nuge da-nude (150mL) duoge b sung vao hdn hop tiép
d6 14 chiét bang diclometan (3 x 200mL). Lép hitu co gom lai dwoc lam kho trén magie
sulfat khan, duoc loc va dugc co. Phén ling cin duoc két tinh tir metanol khan dé tao
ra oxybis(etan-2,1-diyl) bis(4-metylbenzensulfonat) (9,3 g, 22,4mmol, 79%) ¢ dang
chit rén mau tring. '"H NMR 1 (400 MHz, DMSO-ds) 8ppm 7,78 (d, J=8,0 Hz, 4H),
7,47 (d, J=8,0 Hz, 4H), 4,07 — 4,05 (m, 4H), 3,53 — 3,51 (m, 4H), 2,42 (s, 6H); LCMS
(2,5 phut axit formic): Rt = 1,675 phut, m/z: 414,5 (M+1)", 436,8 (M+Na)".
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Budc 2: (18,1'S)-2.2'-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-phenyletan-1 -amin)

Dung dich chta (S)-2-amino-2-phenyletan-1-ol (364,1 mg, 2,65mmol) trong
tetrahydrofuran khé (10mL) ¢ 0°C duogc bd sung ting phan huyén phu chita natri hydrua
(60%, phan tan trong parafin long) (144,8 mg, 6,03mmol) trong tetrahydrofuran kho
(10mL) trong diéu kién nito. Hon hop duge khuéy & nhiét do trong phong trong 2 h.
Oxybis(etan-2,1-diyl) bis(4-metylbenzensulfonat) (500 mg, 1,21mmol) duogc bd sung
vao hdn hop va hén hop duoc khudy ¢ nhiét 4o trong phong trong 12 h. Hon hop duoc
lam ngudi bing nudce (50mL) va duoc chiét bing etyl axetat (3 x 50mL). Céc 16p hitu
co gom lai dugc rira bé’mg nude mudi, duge lam khd, duoc loc va duge co. Phan léng
cin duoc tinh ché bang phuong phap sic ky ban méng [etyl axetat/dau mo ete (1/1 thé
tich/thé tich)] dé tao ra (1S,1'S)-2,2'-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-phenyletan-
1-amin) (260 mg, 0,76mmol, hiéu suat 62%) & dang dau mau vang. LCMS (2,5 phut
axit formic): Rt = 1,085 phat, m/z: 345,0 [M+1]".

Buéc 3: di-tert-butyl ((2S.2'S)-(((4S.4'S.7S.7'S.9aS.9a'S)-((3S.138)-3.13-diphenyl-

5.8.11-trioxa-2,14-diazapentadecandioyl)bis(8, 8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diy]))bis(metylcarbamat)
Dung dich chura (18,1'S)-2,2'-((oxybis(etan-2,1 -diyl))bis(oxy))bis(1-phenyletan-
1-amin) (150 mg, 0,44mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)- 8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxylic (405,6 mg, 0,91mmol), N-etoxycarbonyl-2-etoxy-1,2-
dihydroquinolin (323 mg, 1,31mmol) va N,N-diisopropyl-etylamin (225,1 mg,
1,74mmol) trong 1,2-dicloetan (8mL) duoc khudy ¢ 50°C qua dém. Hoén hop duoc ¢b
trong diéu kién ap suit giam va dugc tinh ché bang phuong phap sic ky ban mong [etyl
axetat/ddu mo ete (2/1 thé tich/thé tich)] dé tao ra san phém thé (360 mg) ¢ dang dau
mau vang. Nguyén liéu nay dugc tiép tinh ché bang HPLC didu ché dé tao ra di-tert-
butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((3S,138)-3,13-diphenyl-5,8,11-trioxa-2,14-
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diazapentadecandioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-oxopropan-1,2-diyl))bis(metylcarbamat) (180 mg,
0,15mmol, hiéu suit 33,5%) o dang chét rin mau tréng. LCMS (2,5 phut axit formic):
Rt = 1,79 phat, m/z: 498,1 {{(M-2Boc)+2]/2}".

Budc 4: (4S.4'S,7S,7'S.9aS.92a'S)-N.N'-((1S,1'S)-((oxybis(etan-2.1-
diyl))bis(oxy))bis(1-phenyletan-2,1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][ 1 .3]thiazepin-7-carboxamit)

dihvydroclorua
Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((35,135)-

3,13-diphenyl-5,8,11-trioxa-2,14-diazapentadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (180 mg, 0,15mmol) trong diclometan (6mL) duoc bd
sung hydro clorua (4 N trong 1,4-dioxan, 2mL) ¢ nhi€t do trong phong. Phan ting duoc
khudy ¢ nhiét d trong phong qua dém. Hén hop dugce ¢d trong didu kién 4p sudt giam
va dugc lam kho trong méi truong c6 do chan khong cao dé tao ra
(48,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-
phenyletan-2,1-diyl))bis(8,8-dimetyl-4-(( S)-2-(metylamino)propanamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~dihydroclorua (130 mg,
0,13 1mmol, hiéu suit 76%) & dang chat ran mau trang. "H NMR (400 MHz, DMSO-
ds) Sppm 9,50 (s, 2H), 8,91 (s, 2H), 8,83 (d, J= 6,4 Hz, 2H), 8,37 (d, J= 7,6 Hz, 2H),
7,38-7,31 (m,8H), 7,27-7,23 (m, 2H), 5,47 (t, J= 7,8 Hz, 2H), 5,00 (q, J= 7,2 Hz, 2H),
4,70 (t, J=8,8 Hz, 2H), 4,17 (s, 2H), 3,88-3,82 (m, 2H), 3,56-3,40 (m, 12H), 3,15 (¢, J=
12,2 Hz, 2H), 2,91-2,87 (m, 2H), 2,45 (s, 6H), 2,22-2,09 (m, 4H), 1,90-1,71 (m, 4H),
1,39 (d, J= 6,8 Hz, 6H), 1,06 (m, 6H), 1,01 (m, 6H); LCMS (2,5 phit axit formic): Rt =
1,284 phut, m/z: 995,8 [M+1]".
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Vidu 39
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-
phenyletan-Z,1-diyl))bis(8,8-dimetyl—4-((S)—2-(metylamino)propanthioamido)—S-
oxooctahydropyrolo[2,1;-b] [1,3]thiazepin-7-carboxamit) dihydroclorua

Budc 1: di-tert-butyl ((2S,2'S)-(((4S.4'S.7S,7'S.9aS,9a'S)-((3S,138)-3,13-diphenyl-

5.8.11-trioxa-2,14-diazapentadecandioyl)bis(8.8-dimetyl-5 -oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1 -thioxopropan-1,2-

diyvl))bis(metylcarbamat)
Dung dich chira (1S,1'S)-2,2'-((oxybis(etan-2, 1-diyl))bis(oxy))bis(1-phenyletan-
1-amin) (50 mg, 0,15mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian IT) (140,1
mg, 0,30mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (107,7 mg, 0,45mmol)
va N,N-diisopropyl-etylamin (75 mg, 0,60mmol) trong 1,2-dicloetan (SmL) duoc khudy
& 50°C qua dém. Dung moi duge loai bo dudi ap sudt giam. Phan ling cin dugc tinh
ché bang phuwong phép sic ky ban mong [etyl axetat/diu mo ete (1/1 thé tich/thé tich)]
dé tao ra san pham thé (360 mg) & dang dau mau vang. Nguyén liéu nay dugc tiép tinh
ché bing HPLC didu ché dé tao ra di-tert-butyl ((25,2'S)-(((4S,4'S,78,7'S,928,92'S)-
((3S,13S)-3,13-diphenyl-5,8,11-trioxa-2, 14-diazapentadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (100 mg, 0,082mmol, hiéu suat 60%) o dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 2,02 phut, m/z: 514,0 {[(M-2Boc)+2]/2}".
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Budc 2: (4S.4'S.7S.7'S,9aS.92a'S)-N,N'-((1S,1'S)-((oxybis(etan-2.1-
diyl))bis(oxy))bis(1-phenyletan-2.1-diyl))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-

carboxamit) dihydroclorua

Dung dich chtra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,92'S)~((3S,13S)-

3,13-diphenyl-5,8,11-trioxa-2,14-diazapentadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (100 mg, 0,082mmol) trong diclometan (5mL) duoc bd
sung hydro clorua (4 N trong 1,4-dioxan, 1mL) ¢ nhiét d¢ trong phong. Phan ung dugc
khudy & nhiét do trong phong qua dém. Dung mdi duoc loai bo trong didu kién ap suét
giam va dugc lam kho trong méi trwong c6 do chén khong cao dé cho
(4S,4'S,7S,7'S,9a8,92'S)-N,N'-((1S,1'S)-((oxybis(etan-2,1-diyl))bis(oxy))bis(1-
phenyletan-2,1-diyl))bis(8, 8-dimetyl-4-((S)-2-(metylamino)propanthioamido)-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) ~ dihydroclorua (50  mg,
0,05mmol, hiéu suit 60%) & dang chat rin mau trang. '"H NMR (400 MHz, DMSO-d)
Sppm 10,95 (d, J= 6,4 Hz, 1H), 10,88 (d, J= 6,4 Hz, 1H), 9,70 (s, 1H), 9,53 (s, 1H), 8,61
(s, 1H), 8,44-8,40 (m, 3H), 7,37-7,31 (m, 8H), 7,27-7,24 (m, 2H), 5,42 (q, J= 8,0 Hz,
2H), 5,13 (q, J= 7,6 Hz, 2H), 5,03-4,98 (m, 2H), 4,25-4,20 (m, 4H), 3,55-3,54 (m, 4H),
3,51-3,47 (m, 4H), 3,44 (s, 4H), 3,16 (t, J= 12 Hz, 2H), 2,48 (s, 6H), 2,24-2,21 (m, 4H),
1,94-1,89 (m, 4H), 1,43 (d, J= 6,4 Hz, 6H), 1,08 (m, 6H), 1,03 (m, 6H). LCMS (2,5 phut
axit formic): Rt = 1,355 phut, m/z: 1026,8 [M+1]".
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Vi du 40

(4S,4'S,7S,7 'S,9a8,9a'S)-N,N'-((1S,1'S)-(hexan-1,6-diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4—((S)-2—(metylamino)propanamido)-S—
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Bude 1: (18.1'S)-2.2'-(hexan-1,6-diylbis(oxy))bis(1-phenyletan-1-amin)

Hbn hop chira (S)-2-amino-2-phenyletan-1-ol (1,0 g, 7,20mmol) trong tetrahydrofuran
khé (20mL) ¢ 0°C dugc bd sung tir tir ting phan natri hydrua (60%, phén tan trong
parafin 16ng) (330 mg, 13,8mmol) trong diéu kién nito. Hon hop dugc khudy ¢ nhiét do
trong phong trong 30 phut va dung dich chira 1,6-dibromohexan (810 mg, 3,31mmol)
trong tetrahydrofuran khé (10mL) dugc b6 sung. Hon hop dugce gia nhiét dé hoi luu va
duoc khudy trong Sh tiép. Trong khi lam lanh, nuéc (300mL) duge bd sung cin thin
vio hén hop tiép d6 1a dugc chiét bang diclometan (3 x 100mL). Céc 16p hitu co gom
lai dugc rua béng nude mudi, duoce lam kho, dugce loc va duge co. Phan léng can duoc
tinh ché bang phuong phép sic ky ban mong (diclometan/metanol (7:1 thé tich/thé tich)]
dé tao ra (18,1'S)-2,2"-(hexan-1,6-diylbis(oxy))bis(1-phenyletan-1-amin) (410 mg,
1,15mmol, 25,6% hiéu suit) & dang ddu mau vang. LCMS (2,5 phut axit formic): Rt =
1,24 phat, m/z: 357,0 [M+1]".

Budc 2: di-tert-butyl ((2S.2'S)-(((4S.,4'S.7S.7'S.9aS.9a'S)-((3S,148)-3.14-diphenyl-

5.12-dioxa-2,15-diazahexadecandioyl)bis(8 .8-dimetyl-5-oxooctahydropyrolo[2.1-
b1[1.,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

div]))bis(metylcarbamat)
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Dung dich chira (18,1'S)-2,2'-(hexan-1 ,6-diylbis(oxy))bis(1-phenyletan-1-amin)
(90 - mg, 0,25mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (235,2 mg, 0,53mmol), N-etoxycarbonyl-2-etoxy-1,2-
dihydroquinolin (187,3 mg, 0,76émmol) va N,N-diisopropyl-etylamin (130,5 mg,
1,01lmmol) trong 1,2-dicloetan (5mL) dugc khudy & 50°C qua dém. Dung méi duoc loai
b6 dudi ap suat giam. Phén lang cin dugc tinh ché bang phuong phap sic ky ban moéng
[etyl axetat/diu mo ete (1:1 thé tich/thé tich)] dé tao ra san phém tho (120 mg) ¢ dang
dau mau vang. Nguyén liéu nay dugc tiép tinh ché bang HPLC diéu ché dé tao ra di-
tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)~((3S,14S)-3,14-diphenyl-5,12-dioxa-
2,15-diazahexadecandioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (50 mg, 0,041mmol, 16,4% hiéu suit) ¢ dang chat rin mau
trflng. LCMS (2,5 phut axit formic): Rt = 1,89 phut, m/z: 503,9 {[(M-2Boc)+2]/2}".

Budc 3: (4S.4'S.7S.7'S.9aS.9a'S)-N.N'-((18S,1'S)-(hexan-1,6-diylbis(oxy))bis(1-

phenyletan-2.1-diy]))bis(8,8-dimetyl-4-((S)-2-(metylamino)propanamido)-5-

oxooctahydropyrolo[2,1-b][1.3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chua di-tert-butyl ((2S,2'S)-(((4S.,4'S,78S,7'S,9aS,9a'S)-((3S,14S)-
3,14-diphenyl-5,12-dioxa-2,15-diazahexadecandioyl)bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (100 mg, 0,083mmol) trong diclometan (5mL) duoc bd
sung hydro clorua (4 N trong 1,4-dioxan, 1mL). Hén hop dugc khudy ¢ nhiét do trong
phong qua dém. Hon hop dugce b trong diéu kién 4p suét giam va dugc lam kho trong
moi truong c6 d6 chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
(hexan-1,6-diylbis(oxy))bis(1-phenyletan-2,1-diyl))bis(8, 8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3 ]thiazepin-7-carboxamit)
dihydroclorua (41,9 mg, 0,038mmol, hi¢u suét 45,8%) & dang chét rdn mau trﬁng. 'H
NMR (400 MHz, DMSO-ds) dppm 9,34 (s, 2H), 8,88-8,86 (m, 2H), 8,82 (d, J= 7,8 Hz,
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2H), 8,36 (d, J= 8,4 Hz, 2H), 7,38-7,31 (m, 8H), 7,27-7,23 (m, 2H), 5,47 (t, J= 7,8 Hz,
2H), 5,48-5,02 (m, 2H), 4,73-4,68 (m, 2H), 4,17 (s, 2H), 3,88-3,83 (m, 2H), 3,72-3,65
(m, 2H), 3,51-3,47 (m, 6H), 3,32-3,28 (m, 4H), 3,19-3,13 (m, 2H), 2,90-2,87 (m, 2H),
2,46 (t, J= 4,4H, 6H), 2,22-2,17 (m, 2H), 2,13-2,09 (m, 2H), 1,89-1,84 (m, 2H), 1,79-
1,34 (m, 2H), 1,39-1,38 (m, 10H), 1,06 (s, 6H), 1,01 (m, 6H). LCMS (2,5 phut axit
formic): Rt = 1,258 phut, m/z: 1006,8 [M+1]".

Vi du 41
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-(hexan-1,6-diylbis(oxy))bis(1-phenyletan-
2,1-diyl))bis(8,8-dimetyl-4-((S)—2-(metylamino)propanthioamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

-

(S)\( g HWS
< O~ N

H © 0O H =

Bude 1: di-tert-butyl ((2S.2'S)-(((4S.,4'S,7S.7'S.9aS.9a'S)-((3S,148)-3.14-diphenyl-

5,12-dioxa-2,15-diazahexadecandioyl)bis(8, 8-dimetyl-5-oxooctahydropyrolo[2,1-
b1[1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-

diyl))bis(metylcarbamat)
Dung dich chira (1S,1'S)-2,2'-(hexan-1,6-diylbis(oxy))bis(1-phenyletan-1-amin)
(90 mg, 0,25mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (243,7 mg, 0,53mmol), N-
etoxycarbonyl-2-etoxy-1,2-dihydroquinolin ~ (187,3 mg, 0,76mmol) va N,N-
diisopropyl-etylamin (130,5 mg, 1,01mmol) trong 1,2-dicloetan (5mL) dugc khudy &

50°C qua dém. Dung moi duoc loai bo dudi ap suit gidm. Phan ling cin duoc tinh ché
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bang phuong phap sic ky ban méng [etyl axetat/diu mo ete (1/1 thé tich/thé tich)] dé
tao ra san pham thé (120 mg) & dang d4u mau vang. Nguyén liéu nay duoc tiép tinh ché
bing HPLC didu ché dé tao ra di-tert-butyl ((2S,2'S)-(((4S,4'S,78,7'S,9aS,92'S)-
((3S,14S)-3,14-diphenyl-5,12-dioxa-2,1 5-diazahexadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (130 mg, 0,104mmol, hiéu suat 41,4%) & dang chit ran
mau tring. LCMS (2,5 phut axit formic): Rt = 2,094 phut, m/z: 520,0 {[(M-
2Boc)+2]/2}".

Budc 2: (4S,4'S.7S.7'S.9aS.92'S)-N.N'-((1S,1'S)-(hexan-1,6-diylbis(oxy))bis(1-

phenyletan-2,1-diyl))bis(8.8-dimetyl-4-(( S)-2-(metylamino)propanthioamido)-5-

oxooctahydropyrolo[2.1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
Dung dich chira di-tert-butyl ((28,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((35,14S)-
3,14-diphenyl-5,12-dioxa-2,15-diazahexadecandioyl)bis(8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-
1,2-diyl))bis(metylcarbamat) (130 mg, 0,10mmol) trong diclometan (5mL) duoc bd
sung hydro clorua (4 N trong 1,4-dioxan, 1mL). Phéan img duoc khudy ¢ nhiét d6 trong
phong qua dém. Hon hop dugc c6 trong diéu kién 4p suat giam va dugc lam kho trong
moi truong cd dd chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-
(hexan-1,6-diylbis(oxy))bis(1-phenyletan-2,1-diyl))bis(8, 8-dimetyl-4-((S)-2-
(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-
carboxamit) dihydroclorua (78,4 mg, 0,07mmol, hi¢u suat 70,0%) & dang chit rdn mau
tring. "H NMR (400 MHz, DMSO-de) 8ppm 10,96-10,88 (m, 2H), 9,62 (s, 2H), 8,61 (s,
1H), 8,42 (t, J= 8,4 Hz, 3H), 7,37-7,31 (m, 8H), 7,27-7,23 (m, 2H), 5,42 (q, J= 8,0 Hz,
2H), 5,17-5,10 (m, 2H), 5,03-4,98 (m, 2H), 4,24-4,20 (m, 4H), 3,57 (s, 2H), 3,54-3,47
(m, 4H), 3,40-3,38 (m, 2H), 3,32-3,28 (m, 4H), 3,19-3,13 (m, 2H), 2,96-2,93 (m, 2H),
2,48-2,47 (m, 6H), 2,24-2,21 (m, 4H), 1,94-1,81 (m, 4H), 1,44-1,42 (m, 10H), 1,09 (s,
6H), 1,03 (m, 6H). LCMS (2,5 phut axit formic): Rt = 1,300 phut, m/z: 1038,7 [M+17".
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Vi du 42
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)~((1,4-phenylenbis(metylen))bis(oxy))bis(1-
phenyletan-2,1—diyl))bis(8,8-dimetyl—4—((S)—2-(metylamino)propanamido)—S—
oxooctahydropvrolo[Z 1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H

il Z

0

Zh

(S) N
H

Bude 1: (1S.1'S)-2.2'-((1.4-phenylenbis(metylen))bis(oxy))bis(1-phenyletan-1-amin)

Dung dich chtra (S)-2-amino-2-phenyletan-1-ol (2,2 g, 16,0mmol) trong
tetrahydrofuran khé6 (30mL) duoc bd sung natri hydrua (60%, phén tan trong parafin
16ng) (760 mg, 31,6mmol). Sau 30 phut, 1,4-bis-bromometyl-benzen (2,0 g, 7,6mmol)
dugc bd sung. Hon hop duoc khudy o nhiét d6 trong phong qua dém. Hén hop duge
lam ngudi bang nuéc da (50mL) va duoc chiét bang etyl axetat (3 x 60mL). Céc 16p
hitu co gom lai dugc rua br?mg nude mudi, duge lam khé (Na2SO4), duge loc va duge
¢6. San pham tho duoc tinh ché bing sfc ky silicagel (diclometan/metanol (20:1 thé
tich/thé  tich)] dé cho (1S,1'S)-2,2'-((1,4-phenylenbis(metylen))bis(oxy))bis(1- |
phenyletan-1-amin) (1,2 g, 3,2mmol, 31% hi¢u suét) & dang dau mau vang. LCMS (2,5
phut axit formic): Rt = 1,14 phat, m/z: 377,0 [M+1]".

Budc 2: tert-butyl di-tert-butyl ((2S,2'S)-(((4S.4'S,7S.7'S,9aS,9a'S)-((((1S.1'S)-((1.4-

phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1-

diy]))bis(azanediyl))bis(carbonyl))bis(8.8-dimetyl-5-oxooctahydropyrolo[2.1-
b][1,3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat)

Dung dich choa (1S,1'S)-2,2'-((1 ,4-phenylenbis(metylen))bis(oxy))bis(1-
phenyletan-1-amin) (100 mg, 0,266mmol), axit  (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
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b][1,3]thiazepin-7-carboxylic (247,5 mg, 0,56mmol), N-etoxycarbonyl-2-etoxy-1,2-
dihydroquinolin (197,1 mg, 0,80mmol) va N,N-diisopropyl-etylamin (137,3 mg,
0,29mmol) trong 1,2-dicloetan (6mL) duoc khudy ¢ 50°C qua dém. Hoén hop duogc ¢o
trong diéu kién ap sudt giam va dugc tinh ché bang phuong phap sic ky ban mong [etyl
axetat/diu mo ete (2:1 thé tich/thé tich)] dé tao ra san phém thé (200 mg) ¢ dang dau
mau vang. Nguyén liéu nay duoc tiép tinh ché bing HPLC diéu ché dé tao ra tert-butyl
di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (160 mg, 0,130mmol, 49,1% hiéu suét) 0 dang chit rin mau
trang. LCMS (2,5 phut axit formic): Rt = 1,86 phut, m/z: 514,1 {[(M-2Boc)+2]/2}™.

Bude 3: (4S.4'S.7S.7'S,9aS.,9a'S)-N.N'-((1S.1'S)-((1.4-
phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1 -diy]))bis(8.8-dimetyl-4-((S)-2-

(metylamino)propanamido)-5-oxooctahydropyrolo[2.,1-b][1.3 lthiazepin-7-carboxamit)

dihydroclorua
Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-

((1,4-phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis( 8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (160 mg, 0,13mmol) trong diclometan (15mL) duoc bd sung
hydro clorua (4 N trong 1,4-dioxan, ImL). Phan tmg dugc khudy & nhiét do trong phong
qua dém. Hon hop dugce ¢ trong diéu kién ap suat giam va duogc lam kho trong moi
truong c6 dd chan khong cao dé tao ra (4S,4'S,7S,7'S,9aS,9a'S)-N,N'-((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1 -diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3 Jthiazepin-7-carboxamit)
dihydroclorua (110 mg, 0,1 1mmol, hi¢u sut 78%) & dang chat ran mau trang. '"H NMR
(400 MHz, DMSO-ds) Sppm 9,39 (s, 2H), 8,88-8,86 (m, 2H), 8,81 (d, J= 6,8 Hz, 2H),
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8,42 (d, J= 8,0 Hz, 2H), 7,39-7,32 (m,8H), 7,28-7,25 (m, 2H), 7,20 (s, 4H), 5,47 (t, J=
7,6 Hz, 2H), 5,08 (g, J= 6,0 Hz, 2H), 4,70 (t, J= 9,0 Hz, 2H), 4,49-4,43 (m, 4H), 4,18
(s, 2H), 3,86 (s, 2H), 3,72-3,63 (m, 2H), 3,55-3,47 (m, 2H), 3,13 (t, J= 12,2 Hz, 2H),
2,82-2,78 (m, 2H), 2,46 (s, 6H), 2,21-2,16 (m, 2H), 2,09-2,06 (m, 2H), 1,88-1,83 (m,
2H), 1,77-1,68 (m, 2H), 1,39 (d, J= 6,8 Hz, 6H), 1,05 (m, 6H), 0,97 (m, 6H). LCMS
(2,5 phut axit formic): Rt = 1,334 phut, m/z: 1027,8 [M+1]".

Vidu 43
(4S,4'S,7S,7'S,92a8,9a'S)-N,N'-((1S,1'S)-((1,4-phenylenbis(metylen))bis(oxy))bis(1-
phenyletan-Z,1-diyl))bis(8,8-dimetyl—4-((S)-2-(metylamin0)propanthioamido)—S-
oxooctahydropyrolo[Z 1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

(S) N(S)
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Buoc 1: di-tert-butyl ((2S.2'S)-(((4S.4'S,7S.7'S,9aS .9a'S)-((((1S,1'S)-((1.4-

phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1-

diy]))bis(azanediyl))bis(carbonyl))bis( 8.8-dimetyl-5-oxooctahydropyrolo[2.1-
b][1.3]thiazepin-7.4-diyl))bis(azanediyl))bis(1-thioxopropan-1.2-

diyl))bis(metylcarbamat)
Dung dich chua (1S,1'S)-2,2'-((1 ,4-phenylenbis(metylen))bis(oxy))bis(1-
phenyletan-1-amin) (100 mg, 0,266mmol), axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanthioamido)-8,8-dimetyl-5-

oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxylic (Hop chét trung gian II) (256,4
mg, 0,56mmol), N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (197,1 mg, 0,80mmol)
va N,N-diisopropyl-etylamin (137,3 mg, 0,29mmol) trong 1,2-dicloetan (6mL) duoc
khudy & 50 °C qua dém. Hoén hop duogc ¢d va dugce tinh ché bang phuong phap sac ky
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ban mong [etyl axetat/ diu mo ete (1:1 thé tich/thé tich)] dé tao ra san phém tho (200
mg) ¢ dang dau mau vang. Nguyén liéu nay duoc tiép tinh ché bang HPLC diéu ché dé
tao ra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((((1S,1'S)-((1,4-
phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (100 mg, 0,08mmol, hiéu suit 30%) ¢ dang chét rin mau
tréng. LCMS (2,5 phut axit formic): Rt = 2,08 phut, m/z: 530,6 { [(M-2Boc)+2]/2} ™.

Budc 2: (4S.4'S.7S.7'S.9aS,9a'S)-N.N'-((1S.1'S)-((1.4-
phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1 -diy1))bis(8,8-dimetyl-4-((S)-2-

(metylamino)propanthioamido)-5-oxooctahydropyrolo[2,1 -b][1.3]thiazepin-7-

carboxamit) dihydroclorua

Dung dich chiura di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-

((1,4-phenylenbis(metylen))bis(oxy))bis(1 -phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-thioxopropan-1,2-
diyl))bis(metylcarbamat) (100 mg, 0,08mmol) trong diclometan (5mL) dugc bd sung
hydro clorua (4 N trong 1,4-dioxan, 1mL) & nhi€t d0 trong phong. Phan tmg duoc khudy
& nhiét do trong phong qua dém. Hon hop duoc cd trong diéu kién 4p suét giam va dugc
Jam khé trong méi truong c6 dd chan khong cao dé cho (48,4'S,7S,7'S,9a8,92'S)-N,N'-
((18,1'S)~((1,4-phenylenbis(metylen))bis(oxy))bis(1-phenyletan-2,1 -diyl))bis(8,8-
dimety1-4-((S)-2-(metylamino)propanthioamido)—5-oxooctahydropyrolo[Z, 1-
b][1,3]thiazepin-7-carboxamit) dihydroclorua (53 mg, 0,05mmol, hiéu suat 63%) &
dang chat rin mau tring. "H NMR (400 MHz, DMSO-ds) ppm 10,97 (d, J= 6,0 Hz,
1H), 10,89 (d, J= 6,0 Hz, 1H), 9,74 (s, 1H), 9,57 (s, 1H), 8,62 (s, 1H), 8,49-8,45 (m,
3H), 7,39-7,32 (m, 8H), 7,28-7,25 (m, 2H), 7,20 (s, 4H), 5,42 (q, J= 7,6 Hz, 2H), 5,16-
5,06 (m, 4H), 4,49-4,43 (m, 4H), 4,27-4,21 (m, 4H), 3,65-3,59 (m, 2H), 3,42-3,38 (m,
2H), 3,14 (t, J= 12 Hz, 2H), 2,89-2,86 (m, 2H), 2,48-2,47 (m, 6H), 2,24-2,18 (m, 4H),
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1,92-1,76 (m, 4H), 1,43 (d, J= 6,4 Hz, 6H), 1,07 (m, 6H), 0,99 (m, 6H). LCMS (2,5 phit
axit formic): Rt = 1,397 phut, m/z: 1058,7 [M+1]".

Cac vi du 44-55
Hop chit ctia Vi du 44-55 duge diéu ché twong tu nhu cac hop chat khac dugc

boc 16 & day. Nhan thdy céc hop chit ¢6 dit liéu ddc trung nhu dugc néu dudi day.

Vi du 44
(4S,7S,9a8)-N-[(1R,2R)-2-({[4-({[(1R,2R)-1-[(4S,7S,9aS)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-yl]formamido}metyl)phenyl]metyl}carbamoyl)-
2,3-dihydro-1H-inden-1-yl]-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit

SG CH,
H,C CH
CH, VAR
N ——NH
s O H R
N E
NH [o) A S NH \% S
HN
b

z
WT

(o}
> ¢} HN
. ~ HN
A o
/Z N
H,C CH, H,C
H,C Z7s

LCMS (ES, m/z): 1137,6 [M + H] *, thoi gian hew 1,265 phiit

| NMR(400 MHz, DMSO-dy): Sppm 10,90 (d, J = 34,6 Hz, 2H), 9,81 — 9,43 (m, 2H),
8,62 (s, 1H), 8,52 — 8,36 (m, 3H), 7,94 (dd, J = 16,9, 9,3 Hz, 2H), 7,34~ 7,12 (m, 12H),
5.67 (t J =86 Hz, 2H), 5,45 (g, J = 8,3 Hz, 2H), 5,20 5,05 (m, 2H), 4,43 (d, J = 14,8
Hz, 2H), 4,30 (s, 2H), 4,13 (d, J = 13,3 Hz, 2H), 3,95 (dd, J = 15,1, 4,3 Hz, 2H), 3,48 —
3,39 (m, 2H), 3,28 — 3,16 (m, 4H), 3,11 — 3,01 (m, 2H), 3,01 — 2,91 (m, 2H), 2,48 (s,

Tl
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6H), 2,39 2,16 (m, 6H), 1,83 — 1,65 (m, 2H), 1,43 (d, J = 6,0 Hz, 6H), 1,19 0,90 (m,
12H).

Vidu 45
(4S,7S,9aS)-N-[(1R,2R)-2-({[4-({[(1R,2R)-1-[(4S,78,92aS)-8,8-dimetyl-4-[ (2S)-
2-(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-
yllformamido}metyl)phenyljmetyl}carbamoyl)-2,3-dihydro-1H-inden-1-yl]-
8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-

octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1105,7 [M + H] *, thoi gian heu 1,268 phit.

IH NMR(400 MHz, DMSO-ds): Sppm 9,07 (s, 2H), 8,92 — 8,72 (m, 4H), 8,48 — 8,38 (m,
2H), 7,88 (d, J = 8,9 Hz, 2H), 7,41 — 6,98 (m, 12H), 5,71 — 5,62 (m, 2H), 5,57 — 5,43
(m, 2H), 4,76 — 4,65 (m, 2H), 4,44 (dd, J = 14,7, 6,7 Hz, 2H), 4,11 (s, 2H), 4,00 — 3,91
(m, 2H), 3,91 — 3,82 (m, 2H), 3,47 — 3,41 (m, 2H), 3,25 — 3,12 (m, 4H), 3,05 (dd, J =
16,2, 8,6 Hz, 2H), 2,90 (d, J = 13,0 Hz, 2H), 2,50 — 2,42 (m, 6H), 2,28 — 2,15 (m, 4H),
213202 (m, 2H), 1,76 — 1,63 (m, 2H), 1,43 — 1,32 (m, 6H), 0,98 (s, 12H).

Vidu 46
(4S,78,9aS)-N-[(1R,2R)-2-{4-[(1R,2R)-1-[(4S,7S,9a5)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3] thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-carbonyl]piperazin-1-carbonyl}-2,3-dihydro-1H-
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inden-1-yl]-8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

Q@ ‘\\m I T

LCMS (ES, m/z): 1055,3 [M + HJ ¥, thoi gian leu 1,185 phut.

IH NMR (400 MHz, DMSO-ds): dppm 9,66 — 9,32 (m, 2H), 9,06 — 8,71 (m, 4H), 7,98 —
7,85 (m, 1H), 7,67 (d, J = 9,5 Hz, 1H), 7,38 — 7,11 (m, 8H), 5,78 — 5,59 (m, 2H), 5,55 —
5,40 (m, 2H), 4,72 — 4,58 (m, 2H), 4,09 — 3,80 (m, 6H), 3,77 — 3,47 (m, 10H), 3,46 —
3,32 (m, 4H), 3,29 - 3,12 (m, 2H), 3,02 2,77 (m, 4H), 2,50 — 2,43 (m, 6H), 2,28 — 2,09
(m, 4H), 1,46 — 1,37 (m, 6H), 1,07 — 0,83 (m, 12H).

Vi du 47
(4S,78,9aS)-N-[(1R,2R)-2-{4-[(1R,2R)-1-[(4S,7S,9aS)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-carbonyl]piperazin-1-carbonyl}-2,3-dihydro-1H-
inden-1-yl]-8,8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit
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LCMS (ES, m/z): 1086.6 [M + H] *, thoi gian leu 1,337 phiit.

!H NMR (400 MHz, DMSO-ds): dppm 11,37 — 10,79 (m, 2H), 9,95 — 9,38 (m, 2H), 8,80
822 (m, 2H), 7,97 (dd, J = 28,6, 9,8 Hz, 1H), 7,72 (d, J = 9,4 Hz, 1H), 7,38 — 7,09
(m, 8H), 5,79 — 5,59 (m, 2H), 5,44 (dd, J = 16,3, 8,2 Hz, 2H), 5,22~ 4,91 (m, 2H), 4,71
— 4,31 (m, 2H), 4,15~ 3,79 (m, 4H), 3,80 — 3,38 (m, 10H), 3,33 — 3,12 (m, 4H), 3,04 —
2,83 (m, 4H), 2,51 — 2,49 (m, 6H), 2,37 — 2,00 (m, 6H), 1,48 — 1,38 (m, 6H), 1,01 (d, J
— 9.6 Hz, 12H).

Vidu 48
(4S,7S,9a8)-N-[(1S,2R)-2-[(8-{[(1S,2R)-1-[(4S,7S,9aS)-8,8-dimetyl-4-[ (25)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-yl]oxy}octyl)oxy]-2,3-dihydro-1H-inden-1-yl]-
8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1059,7 [M + H] *, thoi gian leu 1,348 phut.

IH NMR (400 MHz, DMSO-ds) dppm 6 9,50 (s, 2H), 8,93 (s, 2H), 8,87 (d, J = 6,6 Hz,

2H), 7,91 (d, J = 8,7 Hz, 2H), 7,27 — 7,19 (m, 8H), 5,51 (t, J = 7,9 Hz, 2H), 5,33 (dd, J

= 86, 5,4 Hz, 2H), 4,78 — 4,70 (m, 2H), 4,24 (s, 2H), 4,11 (dd, J = 9,3, 4,1 Hz, 2H),
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3,89 (dd, J = 10,5, 6,1 Hz, 2H), 3,44 — 3,38 (m, 4H), 3,20 (t, J = 11,8 Hz, 2H), 2,98 (d,
J =37 Hz, 4H), 2,95 — 2,85 (m, 2H), 2,47 (s, 6H), 2,27 — 2,11 (m, 4H), 1,89 — 1,76 (m,
4H), 1,47 — 1,36 (m, 10H), 1,24 — 1,17 (m, 8H), 1,08 (s, 6H), 1,06 (s, 6H).

Vi du 49
(4S,7S,9a8)-N-[(1R,2R)-2-[(6-{[(1R,2R)-1-[(4S,7S,928)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b] [1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-yl]formamido}hexa-2,4-diyn-1-yl)carbamoyl]-
2,3-dihydro-1H-inden-1-yl]-8,8-dimetyl-4- [(2S)-2-(metylamino)propanamido]-5-
oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

H,C CH,

H
= CH ~, /
s a K NH
CH,
N o B A o o HN
— HN NI - °
o NH //—-_.:::::—___;=:=:_~_~/, HN
< \\\ NH —
K %, B o N
H,C
HN ., -
% " =s
Z =
/ s o

NH s}

H,C CH,

LCMS (ES, m/z): 1105,7 [M + H] *, thoi gian lwu 1,370 phiit.

IH NMR (400 MHz, DMSO-ds) dppm & 9,05 (s, 2H), 8,77 (d, J = 7,0 Hz, 4H), 8,45 (s,
2H), 7,87 (d, J = 9,3 Hz, 2H), 7,29 (d, J = 8,2 Hz, 2H), 7,17 — 7,05 (m, 6H), 5,46 (1, J
=80 Hz, 2H), 5,37 (dd, J = 9,1, 5,4 Hz, 2H), 4,72 — 4,63 (m, 2H), 4,12 — 4,01 (m, 4H),
3,89 (dd, J = 12,1, 6,5 Hz, 2H), 3,82 (d, J = 4,3 Hz, 1H), 3,77 (d, J = 4,8 Hz, 1H), 3,65
(s, 1H), 3,57 (s, 1H), 3,21 - 3,11 (m, 2H), 2,96 — 2,88 (m, 2H), 2,87 — 2,80 (m, 2H), 2,78
— 2,64 (m, 4H), 2,18 (dd, J = 12,9, 7,3 Hz, 2H), 2,12 — 1,90 (m, 8H), 1,77 — 1,67 (m,
2H), 1,37 (d, J = 6,8 Hz, 6H), 1,24 (s, 4H), 0,99 (d, J = 13,7 Hz, 12H).
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Vidu 50
(4S,7S,9aS)-N-[(1S)-2-[2-(4-{[(2S)-2-{[(4S,7S,92a5)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-

vl formamido}-2-phenyletoxy|metyl}-1H-1,2,3-triazol-1-yl)etoxy]-1-phenyletyl]-
8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1032,7 [M + H] *, thoi gian lwu 1,224 phiit.

IH NMR (400 MHz, DMSO-ds) dppm 6 9,74 — 9,45 (m, 2H), 8,92 (d, J=5,8 Hz, 2H),
8,85 (d J=7,0 Hz, 2H), 8,39 (d, J=8,0 Hz, 2H), 7,79(s, 1H), 7,42~ 7,15 (m, 10H), 5,46
(t J=7,5 Hz, 2H), 5,01 (td, J=14,0, 6,5 Hz, 2H), 4,73 — 4,65 (m, 2H), 4,49 — 4,45 (m,
4H), 4,17 (d, J=3,4 Hz, 2H), 3,92 — 3,81 (m, 2H), 3,87 (t, J=4,7 Hz, 2H), 3,63 — 3,50
(m, 4H), 3,23 — 3,06 (m, 2H), 2,95 — 2,80 (m, 2H), 2,45(t, J=5,0 Hz, 6H), 2,26 — 2,03
(m, 4H), 1,92 — 1,66 (m, 4H), 1,39 (d, J=6,8 Hz, 6H), 1,04 (s, 6H), 0,96 (s, 6H).
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Vidu 51
(48,78,92a8)-N-[(1S,2R)-2-[3-(3-{[(1S,2R)-1-[(4S,7S,9aS)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-yl]oxy}propoxy)propoxy]-2,3-dihydro-1H-inden-
1-y1]-8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-S-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1047,7 [M + H] *, thoi gian heu 1,147 phi.

IH NMR (400 MHz, DMSO-ds) dppm 6 9,47 (s, 2H), 8,99 — 8,81 (m, 4H), 7,91 (d, J=8,7
Hz, 2H), 7,28 — 7,18 (m, 8H), 5,51 (t, J=7,9 Hz, 2H), 5,34 (dd, J=8,6, 5,4 Hz, 2H), 4,74
(dd, J=9,9, 7,7 Hz, 2H), 4,24 (s, 2H), 4,12 (dd, J=9,1, 4,0 Hz, 2H), 3,89 (dd, J=11,1,
6,4 Hz, 2H), 3,52 — 3,39 (m, 6H), 3,32 — 3,30 (m, 2H), 3,25 — 3,15 (m, 2H), 2,98 (d,
J=3.5 Hz, 4H), 2,95 — 2,87 (m, 2H), 2,47 (s, 6H), 2,30 — 2,10 (m, 4H), 1,88 — 1,75 (m,
4H), 1,73 — 1,58 (m, 4H), 1,41 (d, J=6,9 Hz, 6H), 1,07 (d, J=9,5 Hz, 12H).
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Vidu 52

(4S,78,9aS)-N-[(1S)-2-[2-(4-{[(2S)-2-{[(4S,7S,9a8)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
yl]formamido}-2-phenyletoxy]metyl}-1H-1,2,3-triazol-1-yl)etoxy]-1-phenyletyl]-
8,8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1064,6 [M + H] *, thoi gian leu 1,267 phiit.

IH NMR (400 MHz, DMSO-ds) dppm & 11,02 — 10,87 (m, 2H), 9,65 (d, J = 70,2 Hz,
2H), 8,62 (s, 1H), 8,43 (t, J = 7,0 Hz, 3H), 7,78 (s, IH), 7,37 — 7,23 (m, 10H), 5,42 (g,
J=7.6Hz, 2H), 5,17 — 5,07 (m, 2H), 5,07 — 4,95 (m, 2H), 4,53 — 4,42 (m, 4H), 4,30 —
4,16 (m, 4H), 3,61 — 3,54 (m, 4H), 3,21 — 3,09 (m, 2H), 2,99 — 2,88 (m, 2H), 2,49 — 2,44
(m, 6H), 2,29 — 2,14 (m, 4H), 1,95 — 1,77 (m, 4H), 1,43 (d, J = 6,3 Hz, 6H), 1,24 (s,
2H), 1,07 (s, 6H), 0,98 (s, 6H).

288



47983 280/335

Vidu 53
(4S,7S,9aS)-N-[(1S)-2-[3-(4-{[(2S)-2-{[(4S,7S,92a5)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b][1,3]thiazepin-7-
vl formamido}-2-phenyletoxy]metyl}-1H-1,2,3-triazol-1-yl)propoxy]-1-
phenyletyl]-8,8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-S-oxo-
octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit
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LCMS (ES, m/z): 1079,7 [M + H] *, thoi gian luu 1,148 phiit.

IH NMR(400 MHz, DMSO-ds): dppm 6 10,99 (d, J=3,8Hz, 1H), 10,90 (d, J=6,0Hz,
1H),9,75 (s, 1H),9,57 (s, 1H), 8,63 (s, 1H), 8,51-8,31 (m, 3H), 7,88 (s, 1H), 7,40-7,23
(m, 10H), 5,49-5,35 (m, 2H),5,13 (dd, J=16,0, 9,1Hz, 2H), 5,07-4,98 (m, 2H), 4,50 (s,
2H), 4,36-4,15 (m, 6H),3,61- 3,55(m, 4H), 3,39- 3,28 (m, 2H),3,21- 3,10 (m, 2H), 3,01-
2,88 (m, 2H), 2,49-2,40 (m, 6H), 2,30-2,14 (m, 4H), 2,02-1,81 (m, 6H), 1,43 (d,
J=6,4Hz, 6H), 1,11-1,04 (m, 6H),1,03 (s, 3H), 0,96 (s, 3H).
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Vi du 54

(48,7 S,92aS)-8,8-dimetyl-4-[(2S)-2-(metylamino)propanthioamido]-5-oxo-N-
[(1IR,2R)-2-{[(1rs,4rs)-4-[(1R,2R)-1-[(4S,7S,92aS)-8,8-dimetyl-4-[ (2S)-2-
(metylamino)propanthioamido]-5-oxo-octahydropyrolo[2,1-b] [1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-amido]xyclohexyl]carbamoyl} -2,3-dihydro-1H-
inden-1-yl]-octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

LCMS (ES, m/z): 1115,6 [M + H] ¥, thoi gian lwu 1,136 phiit.

IH NMR(400 MHz, DMSO-ds): dppm & 11,00 - 10,80 (m, 2H), 9,56 (s, 1H), 9,41 (s,
IH), 8,64 (s, 1H), 8,46 (s, 1H), 8,00 — 7,82 (m, 4H), 7,45 — 7,12 (m, 8H), 5,60 (1, J =
16,0 Hz, 2H), 5,50 — 5,37 (m, 2H), 5,17 — 5,07 (m, 2H), 4,41 — 4,26 (m, 2H), 4,14(d, J
= 8,0 Hz, 2H), 3,75 — 3,65 (m, 2H), 3,35 - 3,27 (m, 2H), 3,25 - 3,07 (m, 4H), 3,05 — 2,91
(m, 4H), 2,50 (s, 6H), 2,30 — 2,02 (m, 6H), 1,85 — 1,67 (m, 6H), 1,44 (d, J = 4,0 Hz,
6H), 1,25 — 1,10 (m, 4H), 1,03 (d, J = 8,0 Hz, 12H).
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Vidu55

4S,7 S,92aS)-8,8-dimetyl-4-[(2S)-2-(metylamino)propanamido]-5-oxo-N-[(1R,2R)-
2-{[(1rs,4rs)-4-[(1R,2R)-1-[(4S,78,9aS)-8,8-dimetyl-4-[(2S)-2-
(metylamino)propanamido]-5-oxo-octahydropyrolo[2,1-b] [1,3]thiazepin-7-
amido]-2,3-dihydro-1H-inden-2-amido]xyclohexyl]carbamoyl}-2,3-dihydro-1H-
inden-1-yl]-octahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit

291/335

LCMS (ES, m/z): 1083,7 [M + H] *, thoi gian luu 1,091 phiit.

1H NMR(400 MHz, DMSO-ds): dppm & 9,17 (s, 2H), 8,92 (s, 2H), 8,75 (d, J = 4,0 Hz,
2H), 7,90 (s, 2H), 7,84 (d, J = 8,0 Hz, 2H), 7,30 — 7,05 (m, 8H), 5,60 (t, J = 16,0 Hz,
2H), 5,48 (1, J = 16,0 Hz, 2H), 4,75 — 4,60 (m, 2H), 4,11 (s, 2H), 3,98 — 3,85 (m, 2H),
3.38— 3,28 (m, 2H), 3,24 - 3,10 (m, 4H), 3,07 - 2,97 (m, 2H), 2,95 — 2,85 (m, 2H), 2,50
2,43 (m, 6H), 2,25 — 2,00 (m, 6H), 1,87 1,73 (m, 4H), 1,73 — 1,62 (m, 2H), 1,40 (d,
J=80Hz, 6H), 1,25 1,17 (m, 2H), 1,17 — 1,10 (m, 2H), 1,02 (s, 12H).

291



47983 292/335

Vi du 56

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'~((1S,1'S)-((naphtalen-2,7-
diylbis(metylen))bis(oxy))bis(1-phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit)

@487\/
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Tong hop 2,7-bis(bromometyl)naphtalen
NBS, AIBN Br Br
CCly, rf, o/n |
Dung dich chira 2,7-dimetylnaphtalen (1 g, 6,40mmol) va 1-brompyrolidin-2,5-dion
(2,5 g, 14,08mmol) trong perclometan (40mL) duoc bd sung 2,2'-Azobis-(2-

metylpropannitril) (105 mg, 0,64mmol). Hon hop duoc khudy & 80°C qua dém. Chét
rén khong hoa tan dwgc lay ra bang cach loc qua dém xelit. Phén loc dugc rira bang
dung dich natri bicacbonat bdo hoa (20mL), dugc 1am kho trén natri sulfat khan, duoc

loc va duoc cb dé thu duogc san phim thd. N6 duoc tinh ché bang séc ky cot trén silicagel
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(ddu mo etefetyl axetat = 100:1) dé cho 2,7- b1s(brom0metyl)naphtalen (600 mg,
1,91mmol, hiéu suat 29,9%) & dang chit rin mau trang.
T(‘)ng hop (1S,1'S)-2,2'-((naphtalen-2,7-diylbis(metylen))bis(oxy))bis(1-

phenyletan-1-amin)

Br Br
NaH, THF, 0°C dén hdi luu

Dung dich chua (S)-2-amino-2-phenyletan-1-ol (585 mg, 3,92mmol) trong
tetrahydrofuran (20mL) ¢ 0°C duoc b6 sung timg phan natri hydro (60%, phan tan trong
parafin long) (171 g, 4,27mmol). Hoén hop dugce lam 4m dén nhiét 6 trong phong mot
cach tu nhién. Sau d6 2,7-bis(bromometyl)naphtalen (560 mg, 1,78mmol) dugc nho
giot va hon hop thu duoc dugc gia nhiét t6i 70°C. No dugc khudy & 70°C qua dém. Hon
hop phan ng duoc lam ngudi nude da (30mL) va dugc chiét bang etyl axetat (3 x
20mL). Cac 16p hiru co duge két hop, duge rira bing nuée mubdi (20mL), duge lam khd
trén natri sulfat khan, duoc loc va duge ¢b dé thu duoc san pham tho. N6 dugc tinh ché
bang sic ky cot trén silicagel (diclometan /metanol = 15:1) dé cho (1S,1'S)-2,2'-
((naphtalen-2,7-diylbis(metylen))bis(oxy))bis(1-phenyletan-1 -amin) (200 mg,
0,469mmol, hiéu suat 26,3%) & dang dau mau den.
LCMS (ES, m/z): 426,8 [M+H] ", thoi gian lieu 1,047 phiit.
Téng hop tert-butyl ((S)-1-(((4S,7R,9a8S)-7-(((S)-2-((7-(((S)-2-((4S,7S,9a8)-4-((S)-
2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-
phenyletoxy)metyl)naphtalen-2-yl)met0xy)-1-phenyletyl)carbamoyl)—8,8-dimetyl—
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat

2 e sbw@w 0, “*) & | : v{)&r

s i o
/‘ HATU, DIEA, DCE, 50 °C, o/n H \/t~ //\}JH
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Dung dich chira axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (499 mg, 1,13mmol), etyl 2-etoxyquinolin-1(2H)-
carboxylat (325 mg, 1,31mmol) va N,N-diisopropyletylamin (243 mg, 1,88mmol)
trong 1,2-dicloetan (10mL) duoc bd sung (1S,1'S)-2,2'-((naphtalen-2,7-
diylbis(metylen))bis(oxy))bis(1-phenyletan-1-amin) (200 mg, 0,47mmol). Hon hop
duoc khudy ¢ 50°C qua dém. Phan tng duoc co dé thu duogc san pham tho. N6 duoc
tinh ché b@fmg sdc ky cot trén silicagel (ddu mo ete/etyl axetat = 1:4) dé tao ra san phém
tho. Sau d6, san pham thd duoc tinh ché bing HPLC diéu ché dé thu dugc san pham
(110 mg, 0,086mmol, hi¢u suat 18,3%) ¢ dang chét rin mau tréng.

LCMS (ES, m/z): 539,3 [M/2-Boc+H]", thoi gian luu 1,770 phut.

Budc song 214 nm/254nm
Thiét bi Combi Flash
Cot WelFlash® C18-I hinh cau C18,20-40pm C& 120g
Téc do dong 20mL/phut
Phuong phap o
gradien Thoi gian (phuat) | ACN H,O:
0 5 95
5 5 95
50 45 55
60 45 55
90 100 0
Téng hop (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((naphtalen-2,7-

diylbis(metylen))bis(oxy))bis(1-phenyletan-Z,1-diyl))bis(8,8—dimety1-4—((S)—2-
(metylamino)propanamido)-5-oxooctahydropyroelo[2,1-b] [1,3]thiazepin-7-

carboxamit)
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Boc 9 goc | wa HCl
oC || o o
Nl P ~ AN H [
NH N N
I o L ‘ ) 1 oONH ~ | | D HN =~
T T O e ST — e e Y L1
\s@{"‘s’” y O AN AR A0 w '(?’Ny&s"’ pew, RT | (‘S,h@,.\lN Qovj‘\/\/)\/o (s ,N)W»S /
qus % ety s
\ / i H = 7
|

Dung dich chura tert-butyl ((S)-1-(((4S,7R,9aS)-7-(((S)-2-((7-(((S)-2-((4S,7S,9a8)-4-

((S)-2-((tert-butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamido)-2-
phenyletoxy)metyl)naphtalen-2-yl)metoxy)- 1-phenyletyl)carb amoyl)-8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-4-yl)amino)-1-oxopropan-2-
yl)(metyl)carbamat (110 mg, 0,086mmol) trong diclometan (5mL) dugc bd sung 4 N
axit clo hydric/dioxan (0,5mL). Hon hop duge khudy ¢ nhiét 4o trong phong qua dém.
Hoén hop phéan Gmg duoc cod dé thu dwoc san phim mong mudn (90 mg, 0,078mmol,
hiéu suit 90,9%) & dang chit rin mau tring. Hop chat dugc dong khd nhanh tiép dé loai
b6 cdn dung moi.

LCMS (ES, m/z): 1077,4 [M+H]", thoi gian luu 1,253 phut.

IIf NMR (400 MHz, DMSO-ds) Sppm 9,48 (s, 2H), 9,01 — 8,77 (m, 4H), 8§47 (d, J = 8,1
Hz, 2H), 7,85 (d, J = 8,4 Hz, 2H), 7,68 (s, 2H), 7,45 — 7,33 (m, 10H), 7,31 — 7,25 (m,
2H), 5,46 (1, J = 7,9 Hz, 2H), 5,14 (dd, J = 13,1, 6,6 Hz, 2H), 4,74 — 4,59 (m, 6H), 4,20
(s, 2H), 3,85 (s, 2H), 3,72 — 3,60 (m, 4H), 3,13 (t, J = 12,3 Hz, 2H), 2,84~ 2,73 (m, 2H),
245 (s, 6H), 2,18 (dd, J = 12,6, 7,0 Hz, 2H), 2,11 — 2,02 (m, 2H), 1,87 (dd, J = 12,5,
9.0 Hz, 2H), 1,73 (dd, J = 22,6, 11,5 Hz, 2H), 1,40 (d, J = 6,9 Hz, 6H), 1,05 (s, 6H),
0,99 (s, 6H).

Vi du 57
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)~(decan-1,10-diylbis(oxy))bis(2,3-

dihydro-1H—inden-2,1-diyl))bis(S,8-dimetyl—4-((S)—2-(me /lamino)propanamido)-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Téng hop (1S,1'S,2R,2'R)-2,2'-(decan-1,10-diylbis(oxy))bis(2,3-dihydro-1H-

inden-1-amin)

NaH, THF, rt - rf ©)
NH,

g Bia S HZN@

©1>A)'OH B Cg’ﬁo\/\/\/\/\/\o ~

Dung dich chira (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (1 g, 6,71mmol) trong
tetrahydrofuran (60mL) ¢ 0°C dugc bd sung ting phan natri hydro (60%, phan tan
trong parafin long) (293 mg, 7,32mmol). Hon hop dugc lam 4m dén nhiét do trong
phong mot cach ty nhién. Sau do, 1, 10-dibromodecan (1,0 g, 3,05mmol) duoc bod sung.
H3n hop thu dugc duge khudy ¢ nhiét 6 70°C qua dém. Hon hop phan Gng duge lam
ngudi bing nudc d4 (30mL) va duge chiét bang etyl axetat (3 x 30mL). Lép hitu co
duoc két hop, dugc rua béng nudc mudi (50mL), dugc lam kho trén natri sulfat khan,
duoc loc va duoc ¢co dé thu duoc san phém tho. N6 duogc tinh ché béng Combi-Flash
rira giai v6i diclometan/ metanol = 20:1 va phuong phap sic ky ban mong dugc phat
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trién voi etyl axetat/ diu mé ete = 3/1 dé cho san phim mong mudn (100 mg,
0,23mmol, hi¢u suit 7,5%) & dang diu mau tham.

LCMS (ES, m/z): 437,0 [M+H] ", thoi gian luu 1,117 phut.

Téng hop di-tert-butyl ((2S,2'S)-(((45,4'S,7S,7'S,9a8,9a'S)-((((1S,1'S,2R,2'R)-
(decan-1,10-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl—S-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat)

H S/\l " 's) Boc
H ,)({s; ©).
s 7o)y
© 7\45) L

HoNgs) /7 Boc, NH OH HN O -

) {, NS o) % i H
N/ VA o )OS O A

RLO B ' Q "N, S
\/\/\/\,/‘\/\O ™ . YN S,

NH
7\ EEDQ, DIEA, DCE, 50°C, O/N ('\T/ﬂ oA/
- . @ -

Hén hop chia (1S,1'S,2R,2'R)-2,2'-(decan-1,1 0-diylbis(oxy))bis(2,3-dihydro-1H-
inden-1-amin) (100 mg, 0,229mmol) va axit (48,7S,9a5)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (220 mg, 0,505mmol) trong 1,2-dicloetan (8mL) duoc b
sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (170 mg, 0,687mmol) va N,N-
Diisopropyletylamin (118 mg, 0,916mmol). Hon hop thu duge duge khuéy 0 nhiét do
50°C qua dém. Hon hop phan tmg duoc co dé thu duoc san pham tho. N6 dugc tinh ché
bang phuong phéap sic ky ban mong duoc phat trién voi etyl axetat / ddu mo ete = 2/1
dé tao ra san pham tho. Sau d6, san pham tho dugc tinh ché bang HPLC diéu ché dé thu
duoc san phém (100 mg, 0,077mmol, 33,9% hiéu suét) 0 dang chit rin mau be.
LCMS (ES, m/z): 543,6 [M/2-Boc+H]", thoi gian luu 2,072 phut.

Budc song 214 nm

Thiét bi nudc 2545
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Cot Gemini 5u C18 150 x 21,2 mm

Téc do dong 20mL/phut

Phuong phap

gradien
Thoi gian
(pht) can H>O:
0 5 95
10 50 50
60 100 0
100 100 0

Tong hop (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(decan-1,10-
diylbis(oxy))bis(2,3-dihydro-lH—inden-Z,1-diyl))bis(8,8-dimetyl—4-((S)—2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7-
carboxamit) dihvdroclorua

NH HCI

L “Boc /E}
) (s)). ) (s)).
7\/(5

(5)0 'o

HCV/dioxan HN
( H i H

ﬁ’h) OSSN O / \ %) O~ O h

fe} S )LS (o] \\,\n s

7N\ PRNONG DCM, t, O/N F\Q , NS S
CS— Y — Mok /

HN HN

\ 7/ o 0
(s) (S)
: n-Boc NH HC
/

Dung dich chua di-tert-butyl ((2S,2'S)-(((4S,4'S,78S,7'S,9a8,9a'S)-((((1S,1'S,2R,2'R)-
(decan-1,10-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-S-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (100 mg, 0,078 mmol) trong diclometan (5mL) duogc bd sung
4 N axit clo hydric trong dioxan (0,7mL). Hén hop nay duge khudy tai nhiét 4§ phong
qua dém. Phan tng dugc ¢ dé thu duoc san phém mong mudn (62 mg, 0,053mmol,

hiéu suat 67,9%) & dang chit rin mau tring.

298



47983

299/335

LCMS (ES, m/=): 1087,8 [M—2HCI+H]* (Cale M-2HCI+H=1087,6), thoi gian heu

1,254 phut.

IH NMR (400 MHz, DMSO) dppm 9,43 (s, 2H), 8,99 — 8,76 (m, 4H), 7,90 (d, J = 8,7
Hz, 2H), 7,34 — 7,09 (m, 8H), 5,51 (t, J = 7,7 Hz, 2H), 5,34 (dd, J = 8,3, 5,5 Hz, 2H),
482~ 4,67 (m, 2H), 4,24 (s, 2H), 4,12 (dd, J = 8,4, 3,7 Hz, 2H), 3,89 (dd, J = 11,0, 6,0
Hz, 2H), 3,42 — 3,36 (m, 4H), 3,20 (t, J = 12,1 Hz, 2H), 2,98 (d, J = 3,2 Hz, 4H), 2,95
_2.86 (m, 2H), 2,50 — 2,44 (m, 6H), 2,29 — 2,09 (m, 4H), 1,90 — 1,74 (m, 4H), 1,54 —

1,35 (m, 10H), 1,28 — 1,15 (m, 12H), 1,09 (s, 6H), 1,06 (s, 6H).

Vi du 58

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1 S,1'S)-(octan-1,8-diylbis(oxy))bis(1-phenyletan-

2,1-diyl))bis(8,8—dimetyl-4—((S)—2-(metylamino)propanamido)—S—
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H

S
)
O}\_ yi}(N S)
NH ¢ OH
NH2 B~ e U/© BocN-/ 04
 on Br M‘/o\/\/\/\/\o/\s 2,
1S} =

NaH, THF, rL-70°C, O/IN Z NH2 EEDQ, DIEA, DCE, 50°C, OIN
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Tong hop (1S,1'S)-2,2'-(octan-1,8-diylbis(oxy))bis(1-phenyletan-1-amin)

NH,
NH, Brao S 0o /\@,)/©
(S) lilH

2

NaH, THF, rt- 70 °C, O/N

Dung dich chira (S)-2-amino-2-phenyletan-1-ol (1 g, 7,29mmol) trong tetrahydrofuran
(60mL) & 0°C dugc bo sung ting phan natri hydro (60%, phan tan trong parafin 1ong)
(318 mg, 7,94mmol). Hoén hop duoc 1am 4m dén nhiét do trong phong mét cach tu
nhién. Sau d6, 1,8-dibromooctan (901 mg, 3,3 1mmol) duoc bd sung. Hoén hop thu duge
duoc khuéy 0 nhiét @6 70°C qua dém. Hoén hop phan tng duoc 1am ngudi béng nuoc da
(30mL) va duoc chiét bing etyl axetat (3 x 30mL). Lép hitu co duge két hop, duge rira
béng nude mudi (50mL), dugc 1am kho trén natri sulfat khan, dugc loc va duoc co dé
thu dugc san phim thé. No duge tinh ché bang Combi-Flash rira giai véi diclometan/
metanol = 25:1 va phuong phap sic ky ban méng duge phat trién véi etyl axetat / dau
mo ete = 3/1 dé cho san phém mong mudn (400 mg, 1,04mmol, hiéu suét 31,4%) o dang
dau mau vang.

LCMS (ES, m/z): 385,0 [M+H]", thoi gian lwu 1,037 phut.

Téng hop di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((3S,165)-3,16-
diphenyl-5,14-dioxa-2,17-diazaoctadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-
oxopropan-1,2-diyl))bis(metylcarbamat)

H
BN Boc O

)] -
o (s) \N%sf /NJ\:}\NH ‘ S
\ : ~_O =
NH NH OH - H
iy L/@ BOCNQ)‘ o d Gt IO 4 hs
l Sy O ok ' %)/Nﬁs')'”J\N (s) O~ SJNTF‘(S)N N
- S f
Z NH AN H ! s
) ? EEDQ. DIEA, DCE. 50°C, O/N H /k\‘ /%/\/I °© o)\(,)/ H
P HN A,
YN
h
o} Boc

Hoén hop chira (1S,1'S)-2,2'-(octan-1,8-diylbis( oxy))bis(1-phenyletan-1-amin) (100 mg,
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0,26mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (252 mg, 0,57mmol) trong 1,2-dicloetan (10mL) duoc bd
sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (193 mg, 0,78mmol) va N,N-
Diisopropyletylamin (134 mg, 1,04mmol). Hon hop thu duge dugc khudy o nhiét do
50°C qua dém. Hon hop phén tmg dugc cd dé thu duoc san pham thé. N6 dugc tinh ché
bang phuong phép sic ky ban mong dugc phat trién voi etyl axetat / dau mo ete = 3/1
dé tao ra san pham tho. Sau do, san pham tho duoc tinh ché bang HPLC diéu ché dé thu
duoc san phé\m (100 mg, 0,08 lmmol, hiéu suét 31,2%) ¢ dang chit rdn mau tréng.

LCMS (ES, m/z): 517,8 [1/2M — Boc + HJ ", thoi gian luu 1,859 phuit.

Budc song 214 nm

Thiét bi nude 2545

Cot Gemini 5u C18 150 x 21,2 mm

Téc d6 dong 20mL/phut

Phuong phap

gradien
Thoi gian
(phit) can H>O:
0 5 95
10 45 55
65 100 0
100 100 0

Téng hop (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((18,1'S)-(octan-1,8-diylbis(oxy))bis(1-
phenyletan—Z,I-diyl))bis(8,8-dimetyl-4—((S)-2-(metylamino)pr0panamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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HCI
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Dung dich chita di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,92'S)-((3S,165)-3,16-
diphenyl-5,14-dioxa-2,17-diazaoctadecandioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (100 mg, 0,08 1 mmol) trong diclometan (5mlL) duoc bd
sung 4 N axit clo hydric trong dioxan (0,7mL). Hoén hop duoc khudy & nhiét d6 trong
phong qua dém. Phan Ung duogc co dé thu dugc san pham mong mudn (60 mg,
0,054mmol, hiéu suét 66,7%) & dang chét rdn mau tréng.

LCMS (ES, m/z): 1035,7 [M=2HCI+H]* (Calc M—2HCI+H=1035,6), thoi gian luu
1,211 phut.

Il NMR (400 MHz, DMSO) éppm 9,45 (s, 2H), 8,89 (d, J = 6,1 Hz, 2H), 8,82 (d, J =
7.0 Hz, 2H), 8,37 (d, J =81 Hz, 2H), 7,40 — 7,30 (m, 8H), 7,28 = 7,21 (m, 2H), 5,46 (1,
J=7,8Hz, 2H), 5,00 (dd, J = 13,4, 6,6 Hz, 2H), 4,75 — 4,65 (m, 2H), 4,17 (s, 2H), 3,85
(d J =56 Hz, 2H), 3,55 — 3,47 (m, 4H), 3,39 — 3,33 (m, 4H), 3,16 (t, J = 12,0 Hz, 2H),
294282 (m, 2H), 2,45 (s, 6H), 2,19 (dd, J = 12,6, 7,0 Hz, 2H), 2,14 — 2,06 (m, 2H),
1,87 (dd J=124, 88 Hz, 2H), 1,75 (dd, J = 22,3, 11,4 Hz, 2H), 1,47 — 1,35 (m, 10H),
1,24— 1,16 (m, 8H), 1,06 (s, 6H), 1,01 (s, 6H).

Vidu 59
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(dodecan-1,12-diylbis(oxy))bis(2,3-
dihydro-lH-inden-Z,1—diyl))bis(8,8-dimetyl—4-((S)-2-(metylamino)propanamido)-
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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Téng hop (1S,1'S,2R,2'R)-2,2'-(dodecan-1,12-diylbis
(oxy))bis(2,3-dihydro-1H-inden-1-amin)

(S
NH,

NH,
z Br
R {S}‘, Br/\/\/\/\/\/\/ R), O\/\/\/\/\/\/\

NaH, THF, rt - rf

Dung dich chita (15,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (1 g, 5,70mmol) trong
tetrahydrofuran (60mL) & 0°C dugc bd sung ting phan natri hydro (60%, phén tan trong
parafin 10ng) (249 mg, 6,22mmol). Hon hop duge lam 4m dén nhiét do trong phong mot
cach tu nhién. Sau d9, 1,12-dibromdodecan (0,85 g, 2,59mmol) duogc bd sung. Hon hop
thu duoc duge khudy & nhiét d§ 70°C qua dém. Hon hop phén (g dugc lam ngudi bang
nuée da (30mL) va duoe chiét bing etyl axetat (3 x 30mL). Lép hitu co dugc két hop,
duoc rira bang nuéc mudi (50mL), duge lam khé trén natri sulfat khan, dugc loc va
duoc ¢o dé thu duge san pham thé. N6 duge tinh ché bang phuong phép sac ky ban
mong dugc phat trién v6i etyl axetat / diu mo ete = 3/1 dé cho san phdm mong mubn
(160 mg, 0,34mmol, 13,3% hi¢u sudt) & dang ddu mau thim.

LCMS (ES, m/z): 465,0 [M+H]*, thoi gian luu 1,149 phuit.
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Téng hop di-tert-butyl ((25,2'S)-(((45,4'S,7S,7'S,9a8,92'S)~(((1S,1'S,2R,2'R)-
(dodecan-1,12-diylbis(oxy))bis(2,3-dihydroe-1H-inden-2,1-
diyl))bis(azanediyl))bis(carb0nyl))bis(8,8—dimetyl—5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat)

H L s. B
s N- ( ©7 7\
15}r/>< Boc” SJ-( P I
HN f> Is) ) N~ J%g Lr S)
2N, B - \ ‘}‘ NH
o YRS aul Wat o
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2 |
¢ L >/:
BUO S o /__<i;!\«0\/\/’\/\/\/\/\Q\WJ 7 .
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— (s} /\\\<N“«s\‘ E
N s\ O Boc

'NH, EEDQ. DIEA, DCE. 50°C, O/N =/

S)
T
\/é»s,/

Hoén hop chua (1S,1'S,2R,2'R)-2,2'-(dodecan-1, 12-diylbis(oxy))bis(2,3-dihydro-1H-
inden-1-amin) (110 mg, 0,237mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl) (metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (231 mg, 0,521 mmol) trong 1,2-dicloetan (8mL) duoc b6
sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (176 mg, 0,71 Immol) va N,N-
diisopropyletylamin (122 mg, 0,948mmol). Hon hop thu dugc dugce khudy ¢ nhiét do
50°C qua dém. Hon hop phan tmg duoc co dé thu duoc san pham thd. N6 dugc tinh ché
bang phuong phép sic ky ban méng dugc phat trién v6i etyl axetat / dau mo ete = 3/1
dé tao ra san phim thd. Sau d6, san pham thd duoc tinh ché bang HPLC diéu ché dé thu
duoc san phim (105 mg, 0,080mmol, hidu suat 33,7%) & dang chét ran mau be.

LCMS (ES, m/z): 557,9 [1/2M — Boc + H] ", thoi gian leu 2,312 phait.
g p

Budc song 214 nm

Thiét bi nuée 2545

Cot Gemini Su C18 150 x 21,2 mm
Téc do dong 20mL/phiit

Phuong phap

gradien
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Thoi gian

CAN H>O:
(phut)
0 5 95
10 55 45
55 100 0
100 100 0

Téng hop (4S,4'S,78,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(dodecan-1,12-
diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7-

carboxamit) dihydroclorua

s B _s H
! ! \ st
N/ \/“Sh - HC1HN =/ (m\r
Boc’ 451)\ )QH/N N 152\ /@(N
N & = - N 1s) =
TH o A m> HCldioxan o % o ), '
H 2 |
A0~ g o
\/\F ™~ 'S . /_<\S@“O\/\/\/\/\/\/\O‘m )
4 NH S, DCM.r ON R
P pEP WG
NS\ O >£"* ©\ O Hel
Lo/ i)
WS S

Dung dich chita di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8S,9a'S)-((((1S,1'S,2R,2'R)-
(dodecan-1,12-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8, 8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (105 mg, 0,080mmol) trong diclometan (5mL) dugc bd sung
4 N axit clo hydric trong dioxan (0,7mL). Hoén hop duge khuiy ¢ nhiét 6 trong phong
qua dém. Phan ung dugc ¢ dé thu duoc san pham mong mudn (65 mg, 0,055mmol,

hiéu suit 68,6%) ¢ dang chét rin mau tréng.

LCMS (ES, m/z): 558,0 [1/2M — HCI + HJ", thoi gian luu 1,448 phut.
!H NMR (400 MHz, DMSO) dppm 9,45 (s, 2H), 9,03 — 8,77 (m, 4H), 7,90 d, J = 8,7
Hz, 2H), 7,29 — 7,14 (m, 8H), 5,51 (t, J = 7,8 Hz, 2H), 5,34 dd J =384 55 Hz, 2H),

478~ 469 (m, 2H), 4,24 (s, 2H), 4,11 (dd, J = 8,8, 4,0 Hz, 2H), 3,89 (dd, J = 12,9, 6,1
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Hz, 2H), 3,47 — 3,36 (m, 4H), 3,20 (t, J = 12,5 Hz, 2H), 2,98 (d, J = 3,3 Hz, 4H), 2,95
2,86 (m, 2H), 2,47 (s, 6H), 2,26 — 2,07 (m, 4H), 1,90 — 1,73 (m, 4H), 1,49 - 1,36 (m,
10H), 1,25~ 1,17 (s, 16H), 1,08 (s, 6H), 1,06 (s, 6H).

Vi du 60

(4S,4'S,7 S,7'S,9aS,9a'S)-N,N'-((IS,I'S)-(decan-l,10-diylbis(0xy))bis(1-phenyletan—
2,1-diyl))bis(8,8-dimetyl-4-((S)-2—(metylamino)propanamido)-s-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

sH

o) s N—(s)
NH H
NH, I PN NG NH, /\u@ Boc/N-Eé_}L 0 g
< r z z
) OH %) O NN
NaH, THF, rt-50°C,5h NH2 EEDQ, DIEA, DCE, 50°C

HCI

Boc O H ©
s N SA\u\N N ONNNNNNNN NN N\n\‘Zs N 85 N s;\JLN N VAV N\n\';s, N
) ° o f H H : 0 o] f z
HN A~ HN__A -
- TN
O Boc o]
HCI

Téng hop (1 S,1'S)-2,2'-(decan-1,10-diylbis(oxy))bis(1-phenyletan-1-amin)

NH, Br\/\/\/\/\/\B NH,
>CH r » o\/\/\/\/\/\o S)

(S) (s) 4
NaH, THF, rt-50°C, 5 h NH2

Dung dich chira (S)-2-amino-2-phenyletan-1-ol (2,1 g, 15,4mmol) trong

tetrahydrofuran (40mL) duoc bd sung natri hydrua (0,672 g, 16,8mmol) trong cac me ¢

0°C. Hdn hop dugc khudy & nhiét do trong phong trong 40 phut. Sau do, 1,10-

dibromodecan (2,1 g, 7mmol) dugc bd sung va hdn hop dugc khudy ¢ nhiét do trong

phong trong 10 phit va duoc gia nhiét dén 50°C trong 3h. Phan ung duoc diung bang
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cach bd sung nudc (100mL). Sau do, no duge chiét bing etyl axetat (3*100mL). Céc
16p hitu co gom lai dugc rira béng nude mudi, duge lam khé trén natri sulfat khan va
dwoc cd trong chan khong dé thu duogc san pham tho. N6 duoc tinh ché bing sic ky cot
trén silicagel (diclometan / metanol = 15:1) va TLC (ddu mo ete / etyl axetat = 1:3) dé
cho (18,1'S)-2,2'-(decan-1,10-diylbis(oxy))bis(1-phenyletan-1-amin)(0,5 g, 1,21mmol,
hiéu suat 7,9%) & dang dau mau vang.

LCMS (ES, m/z): 413,0 [M+H] ", thoi gian luvu 1,073 phuit.

Téng hop di-tert-butyl  ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)~((3S,185)-3,18-
diphenyl—S,16-di0xa-2,19-diazaicosanedioyl)bis(S,S-dimetyl—S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-
oxopropan-1,2-diyl))bis(metylcarbamat)

Boc G

H
S.-
(s,\f% /NL:}LNH
o & N-(s =(\?0 9 \\(yi
FH Q) H
NH; Boonts) MM O oM NSl 2
A

A_O. D) 'S O~~~ oY N}r“?s) N
o) NN Y H H 0 o &

NH2 o ~

EEDQ, DIEA, DCE, 50°C HN

N7
G Boc

Dung dich chura (18,1'S)-2,2'-(decan-1,10-diylbis(oxy))bis(1-phenyletan-1-amin) (150
mg, 0,364mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-
butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (355 mg, 0,800mmol) trong 1,2-dicloetan (10mL) duoc
bd sung 2-etoxy-1-etoxycarbonyl-1,2-dihydroquinolin (270 mg, 1,091mmol) va N,N-
diisopropyletylamin (188 mg, 1,454mmol). Hon hop thu dugc duge khqu & nhiét do
trong phong qua dém. Pong thoi né duge pha lodng bang nudc (10mL), Sau do, nd
duoc chiét bang diclometan (3*20mL). Céc 16p hiru co dugce két hop, duge ria bang
nuée mudi, dwoc 1am kho trén natri sulfat khan va dugc c6 dé thu dwgc san pham thé.
N6 duoc tinh ché bing TLC diéu ché (dAu mo ete / etyl axetat = 1:3) dé thu duoc san
phim tho. Sau d6 san phim thd con duoc tinh ché bang HPLC diéu ché dé thu duoc di-
tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,93’S)-((3S,188)-3,18-dipheny1-5,16-dioxa—
2,19-diazaicosanedioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-
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7,4-diyl))bis(azanediyl))bis(1-oxopropan-1 ,2-diyl))bis(metylcarbamat) (70 mg,
0,055mmol, 15,2%hiéu suat) ¢ dang chit rin mau niu.

LCMS (ES, m/z): 532,1 [1/2M-Boc+H] *, thoi gian luu 1,994 phut.

Budc séng 214 nm/254nm
Thiét bi Combi Flash
Cot WelFlash® C18-I Hinh cau C18,20-40pm C& 120g
Téc do dong 20mL/phut
Phuong phép
Thoi gian (phut) | can H>O:
gradien
0 5 95
5 5 95
50 45 55
60 45 55
90 100 0

Téng hop (45,4'S,7S,7'S,9a8,92a'S)-N,N'-((18,1'S)-(decan-1,10-diylbis(oxy))bis(1-
phenyletan-Z,1-diyl))bis(8,8-dimetyl—4-((S)—2-(metylamino)propanamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

HCI
Boc O H

:
NG N NG

H
0 4 ¢

E o] H : 0 H
O H Aj\’y. (/‘S’\? 2 ] H \Yy_
s HCl . s,
g;ﬁ 152‘JLN S 0\/\/\/\/\/\0 ) N\n\\; SN v 5, N (SJ\JLN S 0\/\/\/\/\/\0 S) N\n‘\\(S) N®
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Hel
Dung dich chita di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)-((3S,18S)-3,18-
diphenyl-5,16-dioxa-2,19-diazaicosanedioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (70 mg, 0,055mmol) trong diclometan(5ml) duogc bd sung
4M axit clo hydric (0,7mL) trong dioxan. Hoén hop thu dugc duoc khudy trong 4h &
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nhiét d6 trong phong. Pdng thoi, n6 dugce ¢d dé thu duoc (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-
((1S,1'S)-(decan-1,10-diylbis(oxy))bis(1-phenyletan-2, 1-diyl))bis(8,8-dimetyl-4-((S)-
2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-
carboxamit) dihydroclorua (60 mg, 0,053mmol, 96,0%hiéu suét) & dang chit rin mau
vang sang.
LCMS (ES, m/z): 1062,8 [M-2HCI+H]"™ (Calc M-2HCI+H=1063,6), thoi gian luu
1,213 phut.

IH NMR(400 MHz, DMSO-d6): dppm 9,42 (s, 2H), 8,99-8,77 (m, 4H), 8,38 (d,
J=8 0H=, 2H), 7,43-7,21 (m, 10H), 5,56-5,42 (1, 2H),5,05-4,98 (1, 2H), 4,79-4,65 (1,
2H), 4,19 (s, 2H), 3,87(s, 2H),3,57- 3,46(t, 4H), 3,42- 3,35 (m, 4H),3,23-3,11 (1, 2H),
290 (d, J=12,0 Hz, 2H), 2,47 (m, 6H), 2,26-2,17 (m, 2H), 2,16-2,07 (m, 2H), 1,93-1,83
(dd, J=12,0, 8,0 Hz, 2H), 1,83-1,70 (m, 2H),1,50-1,35 (m, 10H), 1,21 (d, J=16,0 Hz,
12H), 1,06 (d, J=20,0 Hz, 12H).

Vi du 61

(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-(dodecan-1,12-diylbis(oxy))bis(1-
phenyletan—Z,I-diyl))bis(8,8-dimetyl—4-((S)—2-(metylamin0)pl'opanamido)-S-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua
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H Br N NSNS B s 2 73
s 3

(; OH 0 o\/\/\/\/\/\/\o S
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Téng hop (18,1'S)-2,2'-(dodecan-1,12-diylbis(oxy))bis(1-phenyletan-1-amin)

= AN B NH,
S OH Br (;) O\/\/\/\/\/\/\O (S)
NaH, THF, rt-50°C,5h IEJHZ

Dung dich chta (S)-2-amino-2-phenyletan-1-ol (0,920 g, 6,71mmol) trong
tetrahydrofuran (50mL) duoc bd sung natri hydrua (0,293 g, 7,31mmol) trong cic mé &
0°C. Hon hop duogc khudy & nhiét @0 trong phong trong 40 phut. Sau do, 1,12-
dibromdodecan (1 g, 3,05mmol) duoc bd sung va hén hop duge khudy & nhiét do trong
phong trong 10 phat va dugc gia nhiét t6i 50°C trong 3h. Tai thoi diém d6, phan tmg
duoc dimg bang cach bd sung nudc (50mL). Sau d6, né duoc chiét bang etyl axetat
(3*50mL). Céc 16p hitu co gom lai dugc rira bang nuée mudi, duoc 1am khé trén natri
sulfat khan va duogc ¢ trong chan khéng dé thu duge san pham thé. N6 dugc tinh ché
bang sdc ky cot trén silicagel (diclometan / metanol = 15:1) va TLC diéu ché (dau mo
ete / etyl axetat = 1:3) dé cho (1S,1'S)-2,2'-(dodecan-1,12-diylbis(oxy))bis(1-
phenyletan-1-amin) (70 mg, 0,159mmol, hi¢u suat 5,2%) & dang dau mau nau.

LCMS (ES, m/z): 441,0 [M+H]*, thoi gian lvu 1,162 phut.

Téng hop di-tert-butyl ((25,2'S)-(((4S,4'S,7S,7'S,9a8,92'S)~((3S,205)-3,20-
diphenyl-5,18-dioxa-2,21-diazadocosanedioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-
oxopropan-1,2-diyl))bis(metylcarbamat)

\Eisi (s’ JL ; N \\(\‘t‘s
NH H N(S’ O NS IN NS
o /\@/© B°°N—>_ °4g ’5’ N o W(S’S\SJ

S NN N : o (s)
NH2 HN

EEDQ, DIEA, DCE, 50°C (S)N
C Boc

Dung dich chua (1S,1'S)-2,2'-(dodecan-1,12-diylbis(oxy))bis(1-phenyletan-1-amin)

(70 mg, 0,159mmol) va axit (4S,7S,9aS)-4-((S)-2-((tert-
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butoxycarbonyl)(metyl)amino)propanamido)-8,3-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7-carboxylic (211,4 mg, 0,477mmol)trong 1,2-dicloetan (5mL) dugc
bd sung 2-etoxy-1-etoxycarbonyl-1,2-dihydroquinolin (157 mg, 0,635mmol) va N,N-
diisopropyletylamin (123 mg, 0,953mmol). Hon hgp thu dugc duoc khudy & nhiét do
50°C qua dém. Dong thdi, né dugc pha lodng bing nuéc (10mL), Sau d6, n6 duge chiét
bing diclometan (3*20mL). Cac 16p hitu co duge két hop, dugc ria bang nudc mudi,
duoc lam kho trén natri sulfat khan va dugc co dé thu duoc san phém tho. N6 duoc tinh
ché bing TLC didu ché (dAu mé ete / etyl axetat = 1:3) dé thu dugc san phim th. Sau
d6 san pham tho duoc tinh ché bing HPLC diéu ché dé thu dugc di-tert-butyl ((2S,2'S)-
(((4S,4'S,7S,7'S,9a8,92'S)-((3S,208)-3,20-diphenyl-5,18-dioxa-2,2 1 -
diazadocosanedioyl)bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-
diyl))bis(azanediyl))bis(1-oxopropan-1 ,2-diyl))bis(metylcarbamat) (20 mg,
0,016mmol, hiéu suit 9,7%) ¢ dang chit rin mau nau.

LCMS (ES, m/z): 546,1 [1/2M-Boc+H] ", thoi gian lvu 2,192 phut.

311/335

Budc song 214 nm/254nm

Thiét b Combi Flash

Cot WelFlash® C18-I Hinh cau C18,20-40pm C& 120g

Téc d6 dong 20mL/phut

Phuong phép

gradien Thoi gian (phut) | ACN H>O:
0 5 95
5 5 95
50 45 55
60 45 55
90 100 0

Téng hop (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((18,1'S)-(dodecan-1,12-
diylbis(oxy))bis(1-phenyletan-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
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(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-
carboxamit) dihydroclorua
HCI

@ocﬂ
_N f’

NH ? NG
E-s) H B H
S, HCI § S,
g;ﬁ‘s!‘\u\N N O R N‘n\‘?s;;f’) i N ""\JLN DN VOV N\n“(s; N
MH ootf): DCM H H 00 o)
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G  Boc
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Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9a8,9a'S)~((3S,208)-3,20-
diphenyl-5,18-dioxa-2,21-diazadocosanedioyl)bis(8,8-dimetyl-5-
oxooctahydropyrolo[2,1-b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-
1,2-diyl))bis(metylcarbamat) (20 mg,0,016mmol) trong diclometan(5ml) duoc bd sung
4M axit clo hydric (0,5mL) trong dioxan. Hoén hop thu duogc duge khuéy trong 4h &
" nhiét @6 trong phong. Ddng thai, n6 duge ¢d dé thu duoc (48,4'S,7S,7'S,9a8,9a'S)-N,N'-
((1S,1'S)-(dodecan-1,12-diylbis(oxy))bis(1-phenyletan-2,1 -diyl))bis(8,8-dimetyl-4-
((S)-2-(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][ 1,3]thiazepin-7-
carboxamit) dihydroclorua (11 mg, 0,009mmol, hi¢u suét 60,9%) & dang chit rin mau
tréng.

LCMS (ES, m/z): 546,1 [M/2-HCI+H] " (Calc M/2 -HCI+H=546,3), thoi gian luu 1,397
phuit.

1H NMR(400 MHz, MeOD-d6): Sppm 8,36 (d, J=8,0Hz, 2H), 7,39 (d, J=8,0Hz, 4H),
7.34-7.27 (t, 4H), 7,27-7,21 (t, 2H),5,51-5,43 (1, 2H), 5,12-5,05 (dd, J= 4,0, 4,0Hz, 2H),
4,75 (d, J=8,0Hz, 2H), 4,22(s, 2H),3,89(d, J=8,0Hz, 2H), 3,66- 3,59 (m, 4H),3,50-3,43
(m, 2H), 3,40-3,33 (m, 2H), 2,96-2,87 (m, 2H), 2,67 (d, J=4,0Hz, 6H), 2,38-2,29 (m,
2H), 2,29-2,20 (d, J= 16,0Hz, 2H), 2,06-1,99 (d, J= 12,0Hz, 2H),1,99-1,91 (m, 2H),
1,57-1,46 (m, 10H), 1,26 (s, 18H), 1,15 (s, 6H), 1,04 (s, 6H).

Vi du 62
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((naphtalen-2,6-
diylbis(metylen))bis(oxy))bis(l-phenyletan-Z,1-diyl))bis(8,8-dimetyl-4—((S)—2-
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(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1 ,3]thiazepin-7-

carboxamit)
(S)
T m O\(f» ‘5/»\ (s)
__OH
SLN T
P NaH, THF, 0° c dén ho1 luu ~© O HATU, DIEA, DCE, 50 °C, o/n

DCM, RT

Boc
E §ope et sl
(S N~

Boc

HCI o
R @/U\ s)(S)F\
S,
fif o

Téng hop (1S,1'S)-2,2'-((naphtalen-2,6-diylbis(metylen))bis(oxy))bis(1-

phenyletan-1-amin)

(s)

NHZ Bl’ (S)
- (0]
(S)

NaH, THF, 0°C dén héi luu

Dung dich chira (S)-2-amino-2-phenyletan-1-ol (480 mg, 3,5mmol) trong
tetrahydrofuran (20mL) ¢ 0°C duoc b6 sung ting phan natri hydro (60%, phan tan trong
parafin long) (166 g, 4,1mmol). Hdn hop duoc lam 4m dén nhiét d6 trong phong mot
cach tu nhién. Sau d6 2,6-bis(bromometyl)naphtalen (500 mg, 1,6mmol) dugc nho giot
va hén hop thu dugc duoe gia nhiét t6i 70°C. N6 duoc khudy ¢ 70°C qua dém. Hon hop
phan tmg dugc lam ngudi nudc da (30mL) va duoc chiét béng etyl axetat (3 x 20mL).
Céc 16p hitu co dugce két hop, duge rira bang nuée mudi (20mL), duge lam khd trén
natri sulfat khan, dugc loc va dugc 6 dé thu dugc san pham thd. N6 duge tinh ché bang

sic ky cot trén silicagel (diclometan /metanol = 15: 1) dé cho (1S,1'S)-2,2'-((naphtalen-
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2,6-diylbis(metylen))bis(oxy))bis(1-phenyletan-1-amin) (400 mg, 0,93 8mmol, hi¢u
suit 58,9%) ¢ dang dau mau den.

LCMS (ES, m/z): 427,2 [M+H] ", thoi gian lwu 1,037 phiit.

Tong hop di-tert-butyl ((25,2'S)-(((4S,4'S,7S,7 'S,9a8,9a'S)-((((1S,1'S)-((naphtalen-
2,6-diylbis(metylen))bis(oxy))bis(1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-S-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis (1-oxopropan-1,2-
diyl))bis(metylcarbamat)

S!‘ BocN

(s) (S)

o S N :]/\/ x \}' H

B " 1s) [e] NH
) ) NQ? | S 5
S0 N NH, = NS) ‘LNr*@/O\)\ !

EEDQ, DIEA, DCE, 50 °C, o/n H S HN_O

i I

S,
éBoc

Dung dich chura axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl—5-oxooctahydropyrolo [2,1-
b][1,3]thiazepin-7-carboxylic (259 mg, 0,59mmol), etyl 2-etoxyquinolin-1(2H)-
carboxylat (162 mg, 0,66mmol) va N,N-diisopropyletylamin (121 mg, 0,94mmol)
trong 1,2-dicloetan (5SmL) dugc bd sung  (1S,1'S)-2,2'-((naphtalen-2,6-
diylbis(metylen))bis(oxy))bis(1-phenyletan-1-amin) (100 mg, 0,23mmol). Hon hop
duoc khuéy & 50°C qua dém. Phan tmg duoc cd dé thu duogc san phém tho. N6 duoc
tinh ché bang sac ky cot trén silicagel (déu mo ete/etyl axetat = 1:4) dé tao ra san pham
tho. Sau d6 san phdm thd duge tinh ché bing HPLC diéu ché dé thu dwoc sin pham
(100 mg, 0,078mmol, hiéu suit 33,4%) ¢ dang cht rdn mau tréng.

LCMS (ES, m/z): 539,3 [M/2-Boc+H]", thoi gian luu 1,778 phut.

Buoc song 214 nm/254nm

Thiétbi Combi Flash

Cot WelFlash® C18-1 Hinh cau C18,20-40um C& 120g
Téc d6 dong 20mL/phuat
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Phuong phap
) Thoi gian (phut) | ACN H>O:

gradien
0 5 95
5 5 95
50 45 55
60 45 55
90 100 0

Téng hop (4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S)-((naphtalen-2,6-
diylbis(metylen))bis(oxy))bis(1-phenyletan—Z,1-diyl))bis(8,8-dimetyl—4—((S)—2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b] [1,3]thiazepin-7-

carboxamit)
| J—
BocN._» ( K\
(s/)l\ Aw \ Hel s
N - | H o NSP\/)
s I\\/ aa ~0 ) \ff(éiN(sW HCI | ij\ jss;(s)}‘w /\) HR o
N{f} U\ N AN @ ° O}HN o DCM, RT ‘ ° J\/ \ (s)
u . o ¥ r (S) F)N
% 1 e~

Dung dich chtra di-tert-butyl ((2S,2'S)-(((4S,4'S,7S,7'S,9aS,9a'S)-((((1S,1'S)-
((naphtalen—2,6-diylbis(metylen))bis(oxy))bis( 1-phenyletan-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5 -oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat) (92 mg, 0,072mmol) trong diclometan (5mL) duogc bd sung 4
N axit clo hydric/dioxan (0,5mL). Hoén hop dugc khudy & nhiét d§ trong phong qua
dém. Hon hop phan tmg dugc co dé thu dugc san pham mong muén (20 mg, 0,01 7mmol,
hiéu suét 24,2%) & dang chét rén mau tring. Hop chét dugc déng kho nhanh tiép dé loai
b6 can dung moi.

LCMS (ES, m/z): 1077,7 [M-2HCI+HJ ", thoi gian luu 1,426 phut.

IHf NMR (400 MHz, DMSO-ds) Sppm 9,30 (s, 2H), 8,91 — 8,77 (m, 4H), 8,45 (d, J = 8,2
Hz, 2H), 7,82 — 7,72 (m, 4H), 7,45 — 7,32 (m, 10H), 7,28 (t, J = 7,2 Hz, 2H), 5,46 (1, J
— 79 Hz, 2H), 5,13 (dd, J = 13,3, 6,6 Hz, 2H), 4,74 — 4,59 (m, 6H), 4,20 (s, 2H), 3,90
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3,80 (m, 2H), 3,72 — 3,61 (m, 4H), 3,13 (1, J = 12,4 Hz, 2H), 2,83 — 2,73 (m, 2H), 2,49
3,42 (m, 6H), 2,18 (dd. J = 12,5, 6,8 Hz, 2H), 2,10 — 2,02 (m, 2H), 1,86 (dd, J = 12,7,
8.8 Hz, 2H), 1,73 (dd, J = 22,5, 11,2 Hz, 2H), 1,40 — 1,33 (m, 6H), 1,05 (s, 6H), 0,98 (s,
6H).

Vidu 63
(4S,4'S,7S,7'S,9a8,9a'S)-N,N'-((1S,1'S,2R,2'R)-(octan-1,8-diylbis(oxy))bis(2,3-
dihydro-lH—inden-Z,1-diyl))bis(8,8-dimetyl—4-((S)—2-(metylamino)propanamjdo)—
5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-carboxamit) dihydroclorua

H

S
(S)
O\ s) N s)
— Boc 1_}>h\
NH, HaN s \N‘? NH e} g OH
s Br/\/\/\/\/Br \ 7/ -
m)'OH BO A0
NaH, THF, rt - of 7\ s EEDQ, DIEA, DCE, 50°C, O/N

NH,

Boc fo)

HCI H (¢] S H
/NU/IL S) (5) /N@JJL s) (S)°
: N N
= H
@] (S)
N HCI o
N’B°° Ho NH NH
/\/\/\/\/O B S) S) NP NN N R
\\\\\ ® O \\‘-'L{FO o I ©

\/NH 7 N 0 \NH

. HN,}A "5)
(S) ts) N
(s)
S H

Téng hop (1S,1'S,2R,2'R)-2,2'-(octan-1,8-diylbis(oxy))bis
(2,3-dihydro-1H-inden-1-amin)

NH, HoNs)
Br
(S}? Br/\/\/\/\\/
R
@O "oH BOA 0T
NaH, THF, rt-rf (S)
NH,
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Dung dich chtra (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol (1,21 g, 8,09mmol) trong
tetrahydrofuran (50mL) & 0°C duoc b6 sung timg phan natri hydro (60%, phan tan trong
parafin long) (380 mg, 9,57mmol). Hdn hop dugc 1am 4m dén nhiét d6 trong phong mot
cach tu nhién. Sau do 1,8-dibromoctan (1,0 g, 3,68mmol) dugc bd sung. Hon hop thu
dugc dugc khudy o nhiét do 70°C qua dém. Hoén hop phan ting dugc 1am ngudi bang
nuée da (30mL) va duge chiét bing etyl axetat (3 x 30mL). Lép hitu co dugc két hop,
duoc rira bing nude mudi (50mL), duwoc 1am kho trén natri sulfat khan, dugc loc va
dwoc ¢6 dé thu duoc san pham tho. N6 duge tinh ché bang Combi-Flash rira giai voi
diclometan/ metanol = 10:1 va phuong phap sac ky ban mong dugc phat trién voi etyl
diclometan/ metanol = 10/1 d cho san phim mong mudn (170 mg, 0,42mmol, hiéu suat

11,4%) & dang dau mau thAm.

Tong hop di-tert-butyl ((2S,2'S)-(((4S,4'S,78,7'S,9a8,9a'S)-((((1S,1'S,2R,2'R)-
(octan-1,8-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-
diyl))bis(metylcarbamat)

Boc O S H
N B} (S)/\\
N

o J\(/,%
(S) N
HzNs) ‘ NfBoc \ NH
\ (S) ‘Ré)/\/\/\//\/o R) _A(S)
O, (s)
0"R) 0

R)
~ NH
s HN,
_ NH, EEDQ, DIEA, DCE, 500C, O/N /U\N/ﬁs’<

(1S,1'S,2R,2'R)-2,2'-(octan-1,8-diylbis(oxy))bis(2,3-dihydro-1H-inden-1 -amin) (150
mg, 0,367mmol) va (axit (4S,7S,9aS)-4-((S)-2-((tert-

butoxycarbonyl)(metyl)amino)propanamido)-8,8-dimetyl-5-oxooctahydropyrolo[2,1-

b][1,3]thiazepin-7-carboxylic (358 mg, 0,808mmol) trong 1,2-dicloetan (10mL) duoc
b6 sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (272 mg, 1,101mmol) va N,N-
Diisopropyletylamin (189 mg, 1,468mmol). Hén hop thu dugc duoc khqu 0 nhiét do
50°C qua dém. Hon hop phéan Gmg duoc co dé thu dugc san pham tho. N6 duoc tinh ché

bang phuong phap sic ky ban mong dugc phat trién v6i etyl axetat / ddu mo ete = 3/1
317



47983 318/335

dé tao ra san pham tho. Sau d6 san pham tho dugc tinh ché bang HPLC diéu ché dé thu
duogc san phém (150 mg, 0,119mmol, hi€u suit 32,4%) ¢ dang chét rdn mau be.

LCMS (ES, m/z): 529,9 [1/2M — Boc + HJ ", thoi gian lvu 2,027 phut.

Budc song 214 nm

Thiét bi nude 2545

Cot Gemini 5 u C18 150 x 21,2 mm

Téc d6 dong 20mL/phtit

Phuong phap

gradien
Thoi gian
(phit) ACN H>O:
0 5 95
10 50 50
60 100 0
100 100 0

Tong hop (4S,4'S,78,7'S,9a8S,92a'S)-N,N'-((18,1'S,2R,2'R)-(octan-1,8-

diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-diyl))bis(8,8-dimetyl-4-((S)-2-
(metylamino)propanamido)-5-oxooctahydropyrolo[2,1-b][1,3]thiazepin-7-

carboxamit) dihydroclorua

Boc o)

HCI H O S H
/N@/l( © ( R ANCE G SC)
: N N
— o [
Hel ()
Ny-Boc - ol “WH \_7/ "\ O™ NH
Qs/; < O/\\/\/\\/\/O R) (S) KS)F 5 O/\/\/\/\/O RLAES
" o
0 o © 7 N\

\/NH / AN

HN,, \—/ HN,
/9 N
rs;

Dung dich chira di-tert-butyl ((2S,2'S)-(((4S,4'S,78,7'S,9a8,9a'S)-((((1S,1'S,2R,2'R)-
(octan-1,8-diylbis(oxy))bis(2,3-dihydro-1H-inden-2,1-
diyl))bis(azanediyl))bis(carbonyl))bis(8,8-dimetyl-5-oxooctahydropyrolo[2,1-
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b][1,3]thiazepin-7,4-diyl))bis(azanediyl))bis(1-oxopropan-1,2-

diyl))bis(metylcarbamat) (150 mg, 0,119mmol) trong diclometan (5mL) duogc bd sung
4 N axit clo hydric trong dioxan (0,5mL). Hon hop duoc khqu ¢ nhiét d0 trong phong
qua dém. Phan tng dugc ¢ dé thu duoc san phim mong muén (85 mg, 0,075mmol,

hiéu sut 63,1%) & dang chét rdn mau tréng.

LCMS (ES, m/z): 1058,8 [M=2HCI+H]" (Calc M—2HCI+H=1059,6), thoi gian luu
1,348 phut.

I[f NMR (400 MHz, DMSO) dppm 9,50 (s, 2H), 8,93 (s, 2H), 8,87 (d, J = 6,6 Hz, 2H),
791 (d J=387Hz 2H), 7,27 - 7,19 (m, 8H), 5,51 (t, J = 7,9 Hz, 2H), 5,33 (dd, J = 8,6,
5.4 Hz, 2H), 4,78 — 4,70 (m, 2H), 4,24 (s, 2H), 4,11 (dd, J = 9,3, 4,1 Hz, 2H), 3,89 (dd,
J =105, 6,1 Hz, 2H), 3,44 — 3,38 (m, 4H), 3,20 (t, J = 11,8 Hz, 2H), 2,98 (d, J = 3,7
Hz, 4H), 2,95 — 2,85 (m, 2H), 2,47 (s, 6H), 2,27 — 2,11 (m, 4H), 1,89 — 1,76 (m, 4H),
1,47 — 1,36 (m, 10H), 1,24 — 1,17 (m, 8H), 1,08 (s, 6H), 1,06 (s, 6H).

e  Thir nghiém ddo ngwoc kha niang tiém tang Jurkat.

Céac dong HIV-luxiferaza Jurkat dwoc duy tri trong mdi truong RPMI 1640
(Gibco by Life Technologies) chira 10% (thé tich/thé tich) bao thai bo (SAFC/Sigma-
Aldrich) va 25 don vi/mL Penixilin, 25 don vi/mL streptomyxin (Gibco by Life
Technologies), v duge chia theo ty 1& 1:4 ctr 3 dén 4 ngay dé duy tri mat do € bao ~0,3
dén 1 triéu té bao/mL. Cac dong Jurkat dugc duy tri bang EFV 500nM b6 sung trong
moi truong. Ba dong té bao Jurkat (C16, I15, va N6), mdi dong mang mét hoac hai
provirut HI'V da dugc hop nhit biéu hién gen chi thi luxiferaza, duoc bd sung v6i luong
nhu nhau déi voi tdng sb 5000 té bao/15 vao dia 384 15 chira hop chét chudn do. Thu
nghiém dap Ung liéu duge thuc hién trén hop chit duge hoa tan trong dimetyl sulfoxit
(DMSO; Fisher Scientific, Merelbeke, Belgium) dugc phén tan trong hai 14n chuan d6
14 diém, theo ddy 3 1n sit dung méy phan tén giot D300e Digital (Hewlett-Packard) dé
tao ra ndng do thir nghiém cubi tir 10 pM dén 2,1 pM trong 50 uL méi truong & nong
6 cubi cing 0,5% DMSO (thé tich/thé tich). Cac té bao va hop chét duge u & 37°C
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trong 48 gid, néu khong cé chi dinh nao khac, sau do bd sung 20 pL Luxiferaza Steady-
Glo® (Promega). Mitc phat quang thu duoc tir viéc cam tng luxiferaza da duoc biéu
hién virut duoc do st dung may doc dia nhiéu nhin EnVision 2102 (Perkin Elmer). Méi
tuwong quan dap ung liéu duoc phan tich bang GraphPad PRISM 6 sit dung m6 hinh hoi
quy logitic bdn thong s6 dé tinh toan ndng do ctia hop chét cho d4p ing lidu bang mot
ntra mure t6i da (ECso) va ty 1é tdi da hoat hoa dugc so sanh vai ta duoc ddi ching.

Céc két qua thu duge tir thir nghiém néu trén dugc néu trong Bang 3.

Béang 3
Vi du sb EC50 (nM)
1 47,0
2 585,1
3 80,5
4 387,2
5 53,6
6 7051
7 141,5
8 2,4
9 90,3
10 43 4
11 324,0
12 6,8
13 9,3
14 8,4
15 15,3
16 10,1
17 20,7
18 22,3
19 9.4
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20 11,9
21 13,0
22 8,8
23 55,5
24 479
25 61,8
26 69,1
27 52,2
28 53,7
29 89,5
30 65,4
31 25,8
32 165,5
33 5,5
34 36,3
35 9,0
36 9,5
37 10,9
38 50,7
39 51,8
40 6,1
41 51,6
42 6,8
43 434
44 20,4
45 183,1
46 127,2
47 1,2
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48 11,6
49 466,4
50 95,9
51 24,0
52 2433
53 178,0
54 32,0
55 4292
56 2,9
57 8,5
58 4.5
59 13,3
60 35
61 11,8
62 42
63 11,6

Dir liéu dwoc dong hoc

Dir liéu dugc dong hoc (PK) & loai gam nhdm ctia mot vai hop chit mé phong
SMAC c¢6 Céng thirc T duge so sanh voi dit liéu PK cia SMACm AZD5582 (Fig. 1).
Nhu c6 thé thay trén Fig. 1, dudng cong ndng d6 thudc trong huyét tuong theo thoi gian
dbi v6i Hop chat c6 Cong thiic I chi ra mbi quan hé PK so véi dudng cong cua

AZDS5582.

Cam urng gen NFkB2

5X10° té bao T CD4 cua vat cho khée manh duge xur 1y trong 24h v6i viéc pha
loang theo day cuia hop chét bit dau & 1,0uM & mirc gip 6 lan, 7 vi tri. ARN toan phan
duoc phan 1ap su dung kit RNEasy Mini (Qiagen) theo hudng dAn ctia nha san xuat. Bo
dd doan mdi TagMan sau day duoc ldy theo ngudn tir Applied Biosystems:
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Hs00174517 ml (NFKB2) va Hs02800695 (HPRT1). PCR thoi gian thuc trén co so
TagMan (Fast Virus 1-Step Master Mix, Applied Biosystems) dugc sir dung dé khuéch
dai cac gen chu quan tam. Su biéu hién gen dugc chuan hoa thanh HPRT1 va phuong
phap (AACT) vé chu trinh ngudng so sanh (CT) dugc st dung déi voi sy thay doi tuong
ddi theo lan cua su biéu hién gen nhu duge so sanh vai cac té bao khong duoc xtr ly.
Dit lidu duge phan tich bing hé PCR theo thoi gian thue QuantStudio3. Cac két qua
dugc dua ra trong bang 4.
Dong p100/p52 WB

Nudi cay té bao va diéu tri

Viéc nudi ciy té bao duoc thiét 1ap dé danh gid mot vai hop chat SMACm. Cac
té bao PBMC duoc 1am dong lanh tir vat cho khoe manh dugc lam tan va dugce céy trong
2mL céc dia 13 sau & 2x10° t& bao/ml. Viéc pha lodng theo day ciia mdi hop chat duge
thue hién & muc pha lodng 1:6 gp 7 lan v6i lidu cudi bat dau la 1000nM. Sau do, cac
té bao duge két hop véi hop chit va dé & 37° trong 24h. Vao ngay sau do, cac té bao

duoc tao vién va duoc dit & -80° cho dén khi phan giai.

Thu toan bd dich phan giai té bao

Trong qua trinh didu ché dich phan giai té bao, cac vién t€ bao dwgc dong lanh
va phan udc cua dung dich dém phan giai té bao NP40 (Invitrogen, Part# FNN0021),
cling nhu phéan udc cua 10x hdn hop chat tic ché proteaza (Sigma, Part# P-2714) duoc
Jam tan trén bang. Ngay khi dugc 1am tan, dung dich dém phén gidi hoan toan dugc
didu ché bang cach bd sung 10% thé tich cudi hdn hop PI vao dung dich dém NP40 va
sau d6 bd sung voi thé tich di cta 0,1 M PMSF (Sigma, Part# 93482) va 1 M DTT
(Sigma, Part# 43816) dé taora nﬁ”)ng do cudi ctia mdi chét 1a 1 mM trong dung dich dém
phan giai hoan toan. Sau d6, qué trinh phan giai té bao dugc thuc hién bang cich tao
huyén phu lai mi vién té bao trong 30 pL/10"6 t€ bao, sau do U trén bang trong 30 phut
kém theo tao xody manh cach nhau 10 phut. Sau do, cac té bao di duoc phan giai duoc
ly tam & 13K vong/phut trong 10 phut ¢ 4°C trong may vi ly tdm dé duoc lam lanh. Sau

d6, cac dich nbi trén bé mit (dich phén giai) dugc chuyén vao ong vi ly tam moi va
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duoc bao quan & -80° hodc dugc st dung ngay lap tirc dbi véi protein va phan tich thAm

Western.

Quy trinh vi dia Bradford
Néng d protein dbi véi mdi dich phan giai dugc xac dinh st dung thir nghiém
Bradford twong hop véi viée lam sach (Pierce, Part# 23246) theo hudng dan sir dung vi

dia cua nha san xuat.

Téach protein va phat hién mién dich

Phan tich Western mao quan dugc tién hanh stir dung hé ProteinSimple Jess. Toan
bd lug dich phan giai t& bao dugc diéu ché theo quy trinh dugc dua ra cung cap boi
ProteinSimple. Khang thé so cép ddi véi p100/p52 (Cell, Signaling #3017) dugc pha
lodng 1:10 dé dung trong hé Jess. Mo dun tach cot mao quan (SM-WO004) 12-230 kDa
Jess Seperation Module dugc str dung lién hgp voi thé tiép hop NIR thir cip khang tho
( 043-819). M6 dun tach bao gdm céc dia dugc nap sdn ma cac mau, khang thé so cap
va thir cép, cling nhu chat phan tng chuén héa protein va chét pha loing dugc nap vao
dé tién hanh tach va phat hién. Ngay khi thir nghiém duoc tién hanh, sau d6 di liéu

dugc phén tich sir dung phan mém Compass dugc cung cAp boi ProteinSimple.

Phén tich thim mién dich

Ngoai viéc dién di mao quan, thir nghiém thAm mién dich truyén théng duoc
thue hién, 10 pg dich phan giai té bao dugc dua trong mot 16 vao 4-20% gel Tris-Glyxin
SDS-PAGE. Protein tir cac gel SDS-PAGE dugc chuyén vio cac goi chuyén Turbo
Midi PVDF (BioRad) sir dung quy trinh “MW dugc trén” cho mot gel Midi Format
(dong khong d6i 2,5A 1én dén 25V, trong 7 phut) cua hé chuyén Trans-Blot Turbo (Bio-
Rad) v6i Trans-Blot duogc tao ra san theo huéng dan ctia nha san xuét. Sau khi chuyén,
cac mang PVDF dugc phong bé trong 5% albumin huyét thanh bo (BSA) trong 1x TBS
(BioRad) v6i 0,1% Tween-20 trong 1 gio ¢ nhiét do trong phong kem theo lic nhe.
Khang thé so cAp duge bd sung va duoc i qua dém & 4°C (khang p100/p52, Cell

324



47983 305/335

Signaling Technology #3017, 1:1000; thé tiép hop khang Actin-HRP, Abcam #49900,
1:30,000). Sau khi nhuém so b9, mang duoc rura ba lan bﬁng 1x nuéc mudi dém Tris
(TBS)+0,1% TWEEN® 20 trong 10 phut véi mdi 1an rira. Sau khi rura, mang duogc u
trong 5% BSA trong 1x TBS+0,1% TWEEN® 20 véi khang thé thir cip thich hop trong
2 gid & nhiét d§ trong phong. Sau khi nhudm thir cip, mang dugc ria hai lan trong 10
phut véi 1x TBS+0,1% TWEEN® 20 tiép d6 1a rira 10 phut bang 1x TBS. Sau d6, mang
dwoc thAm khé bang gidy loc va hinh anh dugc bt giit cia mang khong dugc phat trién
trén hé théng chup anh ChemiDoc MP sir dung phan mém Image Lab (BioRad). Chét
phan tmg ECL du (GE Healthcare) dugc s dung dé bao pht mang va mét loat hinh 4nh
dugc chup bt dau bang 0,001 gidy va nhén doi dén nhan ba thoi gian tiép xtc cho dén
khi phat quang tir mang duoc phat trién bdo hoa hinh dnh. Sau d6, mang dugc phat trién
duge rira ba lan bang 1x TBS trong 5 pht dé loai bo chit phan tmg ECL du va sau d6
duoc bao quan ¢ 4°C trong 1x TBS du dé ngap chim toan b mang. Sau do, thiét bi do
mat do anh ctiia mang dugc phat trién duoc thuc hién st dung phén mém Image Lab.
Mot sb mang duoc phan tach trong mdt phut dung dich d¢ém phan tach thAm Minute
Plus Western (GM Biosciences) va sau do rtra ba lan trong 10 phut bang 1x TBS. Sau
do, mang da dugc phan tach duoc phong bé trong 5% BSA trong 1x TBS+0,1%
TWEEN® 20 trong mdt gio va do lai qua dém bang khang thé so cAp méi. Két qua clia
thir nghiém dong p100/p52 WB duoc dua ra trong bang 4.
ARN ciia HIV lién két véi té bao (caARN)
Trong pha san sinh chu trinh vong doi virut, HIV san sinh lugng 16n cac ban sao dugc
phan cét mot cach biét hoa thuong duge goi la ARN cua HIV lién két vdi t€ bao (cell-
associated HIV RNA - ca-HIV ARN) nim trong mét vai té bao da nhiém. Trong céc ca
thé da nhiém HIV trong viéc tri liéu khang retrovirut (antiretroviral therapy - ART) kim
ham, su thay déi ndng d6 ca-HIV ARN la thuéc do dai dién duoc chap nhén vé hiéu
qua dao nguoc tinh tiém tang cua HIV.

Pé do ca-HIVARN, té bao don nhan mau ngoai vi (PBMC) dugc tach ra tir bach
cau thu duoc bﬁng cach phan tach bach cau dong lién tuc. Toan bg cac té bao T CD4"

duoc tach ra tir PBMC bang cach chon lgc am sur dung kit lam giau té bao T CD4+
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ngudi EasySep (StemCell, Vancouver, Canada) theo huong din cua nha san xuat. Céc
té bao T CD4+ nghi duogc phan lap béng cach chon loc am bé'xng ot tir mién dich nhu
mé ta trude do (25) va duogc bao quan dong kho ngay lap tirc hodc dugc duy tri trong
hai ngay trong méi trudng IMDM (Gibeo), 10% FBS, 2ug/mL IL-2 (Peprotech), va
khang retrovirut dé ngan ngura sy lan tran virut.

Dé xtr Iy SMACm, ba dén nim bén sao cta 2-5x10° té bao T CD4+ duge xtr Iy
trong 48 gio & 37°C trong 1mL mo6i truong RPMI 1640, 10% FBS, 10pg/mL enfuvirtit
(Sigma), va 200 nM rilpivirine. 10nM phorbol 12-myristat 13-axetat (PMA; Sigma) voi1
1uM ionomyecin (Sigma) duoc str dung lam d6i chimg duong dé hoat hoa LRA va 0,2%
T4 dugc DMSO duoc str dung lam d6i chimg 4m. Sau khi xur 1y, cac té bao dugc phan
giai va ARN va ADN dugc chiét déng thoi sir dung kit an AllPrep 96 ARN/ADN
(Qiagen, Valencia, CA) theo hudng dAn ctia nha san xudt, diéu chinh thé tich ctia dung
dich dém phan giai dén 0,6mL, bd sung viéc xir Iy DNaza I trén cdt (Qiagen) va pha
loang ARN trong 50pL nudc.

RT-gPCR duogc thuc hién ba 1dn dbi voi mdi trong s6 ba 16 gidng nhau str dung
TaqMan Fast Virus 1-step RT-qPCR Master Mix (Applied Biosciences) v6i SUL ARN
dugc phan 13p va 900nM doan mdi HIV capsid HIV-gag (5'-
ATCAAGCAGCTATGCAAATGTT-3> (SEQ ID NO: 1)) va gag dao (5'-
CTGAAGGGTACTAGTAGTTCCTGCTATGTC-3’ (SEQ ID NO: 2)) va 250nM doan
moi FAM/ZEN/IABFQ HIV gag (5°-
ACCATCAATGAGGAAGCTGCAGAATGGGA-3’ (SEQ ID NO: 3)). Cac mu dugc
khuéch dai va dir liéu dugc thu gom stt dung hé PCR thoi gian thuc QuantStudio™ 3
(Applied Biosystems) voi diéu kién chu trinh nhu sau: mt chu trinh ¢ 50°C trong 5
phut (phién ma dao), mot chu trinh ¢ 95°C trong 20 gidy (bét hoa trancriptaza dao), va
50 chu trinh & 95°C trong 3 gidy va 60°C trong 20 gidy (bién tinh va 1/mé rong).

Céc ban sao HIV gag ARN tuyét dbi ctia HIV/phan g duoc xac dinh sir dung
tiéu chuan HIV gag gBlock gPCR tuong Ung trinh tr ADN cua san pham gPCR (5°-
ATCAAGCAGCCATGCAAATGTTAAAAGAGACCATCAATGAGGAAGCTGCA
GAATGGGATAGATTGCATCCAGTGCATGCAGGGCCTATTGCACCAGGCCA
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GATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTC
AG-3’ (SEQ ID NO: 4); Integrated DNA Technologies), va cac ban sao dugc chuin hoa
dé dém té bao nhu dugc xac dinh béi kinh hién vi truong sang. Hiéu qua RT-gPCR
duogc yéu cau la nam trong khoang tir 90% dén 110%. Cac gia tri thit nghiém v6i tin
hiéu duong ma nhé hon gigi han phat hién dudi (lower limit of detection - LLOD) cua
bay ban sao HIV gag/phén g dugc diéu chinh dén LLOD. Phan tich dugc thyc hién
st dung QuantStudio™ Design va phin mém phan tich (Applied Biosystems) va goi
phin mém R (dwgc mb ta chi tiét dudi day).

Puoc thé hién trong Bang 4 1a dit liéu so sanh dir liéu cla thir nghiém Jurkat
EC50, p100/p52 WB, tht nghiém cam tmg gen NFkB2 va thir nghiém caARN cua mot
vai dang mé6 phong SMAC dugce boc 16 & day voi cac mé phéng canh tranh.

Hop chit theo sang ché (tirc 1a hop chat ciia Vi du 33, 13, 42, 40 va 20), 1a
SMACm dime tiém ning c6 kha ning dé hoat hoa con duong ncNF-kB va cam tng su
biéu hién HIV. Cac phan tir nay lam suy yéu cIAP1 va cIAP2 mdt cach hiéu qua, dan
dén viéc phan cit p100 dé giai phong p52, hoat hoa con duong ncNF-kB va cam tng
su biéu hién HIV. Hon nita, chiing c6 céac déc tinh dé thuc hién con dudng ncNF-kB in
vivo. Cu thé, tin réng hop chit ctia Vi du 13 va 20 co dic tinh két hop t5t nhat cta cac

dic tinh ddng ngac nhién va bat ngo.

Bang 4: Tém tit vé cac dang mé phéng SMAC dwgc bc 10 ¢ diy véi cac dang

mo phong khac
Vi
Vi |Vi Vi |Vi
AZD- SBI- Cong thic F du
Birinapant du |du |du |du
5582 0637142 | US20190135861A1 | (Ex)
13 |42 |40 |20
33
Jurkat
EC50 8 200 1 ~1000 55 |93 [68|6,1]11,9
(nM)
Thim 63 1000 100- >1000 158 | 12,6 3,1 |1 |3,1
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Déc tinh té bao

Kha ning song clia cac té bao Jurkat duogc xac dinh sir dung thir nghiém kha
nang song clia té bao CellTiter-Glo® Luminescent (Promega), phuong phap ddng nhat
dé xac dinh ndng d6 ATP trong 16 mdi trudng nudi cdy, ma tuong (mg vOi sy c6 mat
clia cac té bao co hoat tinh trao d6i chat trong moi trudng nudi chy. Cac té bao nay duge
nuéi chy khi duoc chi dinh & mot noi khac déi voi cac thir nghiém Jurkat. Dé danh gia
doc tinh qua trung gian SMACm trong ngit canh ctia TNFa 10ng/mL TNFa (R&D
Systems) duoc bd sung vao mdi trudng nudi cAy voi ty 1& A chua cac té bao duoc loai
b6 va 30 puL chét phan mg Promega CellTiter-Glo® dugc b sung vao mdi 16 chira cic
té bao va mirc d6 phat quang dugc do s dung may doc dia Perkin Elmer EnVision. Méi
tuong quan dap ung liéu dugc phan tich bang GraphPad PRISM 6 st dung mé hinh hoi
quy logitic bén théng s dé tinh toan nong do ciia hop chat ma lam giam kha nang song
t& bao 50% khi duoc so sanh vdi cac dbi chimg khong dugc xur 1y (CCso).

Céc nd luc dugc tién hanh d& ddm bao d6 chinh x4c dbi véi so luong da sir dung
(vi du, lwrong, nhiét d, v.v.) nhung mot s6 sai sb va d6 léch thir nghiém can duoc tinh
toan.

Ngudi c6 hidu biét trung binh trong linh vuc s& nhan biét dugc nhiéu phuong
phap va nguyén liéu twong ty hoac tuong dwong vdi cac phuong phap va nguyén li€u
dugc mo ta 6 day, ma co thé duoc st dung trong viéc nghién ciru doi tuong dugc mo ta
& day. Sang ché khong bi gi6i han chi & cac phuong phdp va nguyén li¢u da dugc mo
ta.

Néu khong dugc xéac dinh theo cach khac, cac thuat ngir ky thuat va khoa hoc sur
dung & day c6 nghia tuong tu nhu thudng duge hiéu boi nguoi ¢6 hiéu biét trung binh
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trong linh vuc k¥ thuat ma dbi tuong nay thude vé, va pht hop véi: Singleton et al
(1994) Dictionary of Microbiology and Molecular Biology, 2nd Ed., J. Wiley & Sons,
New York, NY; va Janeway, C., Travers, P., Walport, M., Shlomchik (2001)
Immunobiology, 5th Ed., Garland Publishing, New York..

Trong ban mo ta va phan yéu cau bao ho, cac tir “gém,” “bao gbm,” va “gdém
c6” dugc sit dung véi nghia khong loai trir, ngoai trir trong d6 nglr canh yéu cau theo
cach khac. Can hiéu rang cac phuong 4n dugc mo ta & day bao gbm “céu thanh” va/hogic
“vé co ban cau thanh tir” cac phuong én.

Nhu duoc st dung & day, thuat nglt “khoang,” khi tham chiéu dén gia tri c6 nghia
14 bam ham cac bién thién, theo mot s6 phuong 4n 1a = 50%, theo mot s6 phuong 4n 1a
+ 20%, theo mot s6 phrrong 4n 14 + 10%, theo mot s6 phuong 4n 13 + 5%, theo mét 5O
phuong an la + 1%, theo mot s6 phuong 4n 13 + 0,5%, va theo mot s6 phuong 4n 13 +
0,1% so voi luong cu thé, nhu vay cac bién thién 14 thich hop dé tién hanh phwong phap
dwoc boc 16 hodc ding ché pham dugce boc 19.

Khi khoang gia tri duoc dua ra, can hiéu ring mdi gi4 tri xen gitra, téi mot phan
muoi cua gidi han dudi, néu ngit canh khong dugc chi ra rd rang theo cach khac, nam
giita gidi han trén va gidi han dudi cua khoang nay va gia tri duge néu hodc gia tri xen
gitra khac bat ky khac trong khoang dugc néu do, dugc bao ham. Cac gidi han trén va
gidi han dudi cua cac khoang nho nay co6 thé doc 1ap bao gdm trong cac khoang nho
hon cling dugc bao ham, co6 thé c6 gi6i han loai trir cu thé bat ky trong khoang duoc
néu. Trong d6 khoang dugc néu bao gém mot hodc ca hai gidi han, khoang ngoai trir
mdt trong hai hodc hoéc ca hai giéi han dugc bao gém do6 cling dugc bao gém.

Nhidu cai bién va cc phuong an khac dugc néu & day 1a ¢ thé duoc ngudi co
hiéu biét trung binh trong linh vuc tao ra dbi tuong c6 lién quan dén loi ich cla sang
ché duge thé hién trong phan mo ta trén ddy va cac hinh v& kém theo. Do do, can phai
hiéu rang d6i tugng khong chi gidi han & cac phuong an cu thé dugc boc 16 va cac cai
bién va cac phuong an khac dugc dy dinh dé bao gdm trong pham vi clia phan yéu céu

bao hd kém theo. Méc du céc thuat nglr cu thé duoc str dung & day, nhung ching dugc
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sir dung chi v6i nghia chung va mang tinh mé ta va khéng nham myc dich gioi han sang

ché.
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YEU CAUBAO HQ

1. Hop chét c6 cdu tric:

S
(S)

" T

hodc mudi dugc dung cua chiing.

2. Hop chét hoic mudi duge dung theo diém 1, trong do mudi nay 1a mudi hydroclorua.

3. Hop chat hoic mubi duge dung theo diém 2, trong d6 mudi hydroclorua 1a mudi

dihydroclorua.

4. Duoc phém chtra hop chét theo diém 1, hoic mudi duoc dung cua chung, va ta duoc

duoc dung.

5. Hop chét theo diém 1 c6 ciu trac:

6. Duoc phém chira hop chét theo diém 3, va ta dugc duoc dung.
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