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(21) 1-2021-03334
(57) Sang ché dé cap dén hop chit dugc thé hién bang cong thire (I) sau day:

(I)

trong d6 mdi ky hiéu trong cong thirc 1a nhu duoc mé ta trong ban mo ta

hodc mudi ctia chiing c6 hoat tinh hoat ha NRF2, va dugc ky vong 1a hitu dung dé 1am
chét ngin ngira hodc diéu tri bénh lién quan dén tmg suit oxy hoa, cu thé 13, bénh gan
(vi dy, bénh gan nhiém mé& khong do ruou (NASH)), bénh tim mach (vi du, bénh suy
tim hodc bénh cao huyét 4p dong mach phdi), bénh phdi (vi dy, bénh phdi tic nghén
man tinh (COPD)), bénh than (vi du, bénh than man tinh (CKD) hoac ton thuong than
cép tinh (AKI)), bénh hé than kinh trung wong (vi du, bénh Parkinson), bénh ti thé (vi
du, chimg mét diéu hoa van dong Friedreich, bénh Iy co ti thé), bénh viém (vi du, bénh
da xo cting (MS), bénh viém rudt (IBD)), bénh té bao hong cau ludi liém, bénh ung thu,

hoic loai twong tir. Sang ché ciing dé cap dén thude va dugc pham chira hop chét nay.
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Linh vie k¥ thuit dwoe dé cap

Sang ché dé cap dén hop chit vong 16m c6 hoat tinh hoat héa yéu t 2 lién quan
dén hong ciu yéu td nhan 2 (¢ day, c6 thé viét tit 13 "NRF2") va duoc ky vong 13 hiru

dung dé diéu tri bénh lién quan dén mg suit oxy hoéa.
Tinh trang ki thuit ciia sing ché

Ung suét oxy héa dé chi tinh trang ma trong d6 su oXy héa va su chéng oxy hoa
nim ngoai su cin bang va phan tng oxy hda qua muc anh hudng bat lgi dén sinh vat,
va 16 rang la ng suit oxy hoa c6 lién quan chit ché dén nhiéu mam bénh khac nhau.
Co thé séng cung cip co ché bao vé chng lai img sut oxy hoa, va NRF2 (yéu t6 2 lién
quan dén hdng ciu yéu t6 nhan 2) déng vai trd trung tAm trong co ché nay. O trang thai
nay, NRF2 duoc lién két véi KEAP1 (protein lién két v6i ECH gidng Kelch 1) va ndng
d6 ndi té bao cia né duge giit thdp qua sw didu hoa suy bién boi proteasom. Tuy nhién,
khi tiép nhén loai ing suit oxy héa nao d6, NRF2 phan tach khoi KEAP1, chuyén vi
dén bén trong nhan, va lién két v6i ving phién ma dwoc goi 1a ARE (yéu td dép ung
chét chdng oxy hod), nhd d6 cam Gng su biéu hién gen ctia nhiéu chat chdng oxy hod
(su hoat hba NRF2). Hé thng NRF2-KEAP1 14 co ché bao vé sinh hoc cho sy phan tmg
nhanh chéng véi ing sut oxy hoa (Free Radical Biology and Medicine 2015 88: 362-
372; Tai lidu phi séng ché 1). Do d6, cac chit hoat héa NRF2 dugc ky vong 1a cung cép
hoat tinh chdng oxy héa manh bang céch hoat héa hé théng NRF2-KEAP1. Trong sb
cac chat hoat héa NRF2, c6 mot loai ma cai bién gbc Cys ctia KEAP1, va c6 loai khac
ma trc ché su tuong tac protein-protein ctia NRF2-KEAP1, nhung c4 hai da biét 1a déu

hoat héa NRF2 (Med Res Rev. 2016 36(5): 924-63; Tai liéu phi sang ché 2).

Céc chét hoat héa NRF2 duoc tin 1a thé hién tinh hiéu qua trong viéc ngan nglra
hodc diéu tri nhiéu bénh ting suét oxy héa. Cu thé 13, cac vi du vé cac bénh bao gdm

bénh gan (bénh gan nhiém m& khong do rugu (NASH) hoic loai twong t), bénh dng
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mat (ching xo gan & mét nguyén phat (PSC) hodc loai twong tu), bénh phdi (bénh phoi
tic nghén (COPD) hoic loai trong ty), bénh than (bénh thdn man tinh (CKD), t6n
thuong than c4p tinh (AKI) hoic loai twong tu), bénh tim (bénh suy tim, bénh cao huyét
ap dong mach phdi hoic loai twong tw), bénh hé than kinh trung wong (bénh Parkinson,
bénh Alzheimer, bénh dot quy hodc loai twong tur), bénh ti thé (ching mét diéu hoa vén
dong Friedreich, bénh ly co ti thé hodc loai tuong tu), bénh viém (vi du, bénh da xo
ctng (MS), bénh viém rudt (IBD)), bénh t& bao hdng ciu ludi liém, bénh ung thu va cac
bénh tuong tu (Clin Sci (Lond). 2015 129(12): 989-99; Tai liu phi sang ché 3).

Bardoxolon metyl (CDDO-Me), ma hoat héa NRF2 bang cach bién dbi gbc Cys
ctia KEAP1, thé hién hidu qua cai thién chirc ning than & thit nghiém 1am sang quy mé
16n gdm céc bénh nhan CKD véi bénh tiéu dudng typ 2; tuy nhién, cic tac dung phuy
nghiém trong, nhu lam x4u di bién ¢ tim mach va sy khoi phat bénh suy tim, da dugc
khang dinh, va do d6, thir nghiém 1am sing phai ding & giai doan sém (N Engl J Med.
2013 26; 369(26): 2492-2503; Tai lidu phi sang ché 4). Cac hop chét phan tir thip trc
ché sy tuong tac protein-protein cia NRF2-KEAP1 dugc k¥ vong 14 thé hién tinh hi¢u
quéa di v6i cac bénh tng sudt oxy héa duge mo ta trén day béng cach hoat hoa NRF2

qua co ché khac véi co ché cia CDDO-Me.

Cho té1 nay, cac hgp chét thudc loai don vong, loai dugc lién két hai vong va loai

vong dung hop ma c6 hoat tinh diéu hoa NRF2 1a d4 biét.

(1) Cac hop chét sau day da duoc biét dén 1a céc hop chat loai don vong.

21272



45184 3/272

W02015/092713 W02016/202253 W02016/2034%0 W02016/203401

®
o S
" I

R S D
‘[( s
=

g g

=—Clunbi” "I #——Cau néi

Ry

\

i Re it

W02018/109643 W02018/109649 W02018/109647 W02018/109648

Ry Ry =3 RT
Ry R R /" R
/ E
E\%D Efg B, }\B %’\,f}(D
X o j ‘

‘;fé X % ;;(x( xF X X *A\ﬁi

e B A"RS)&\\( . }ﬁ/a F\-FEI’L\\‘}IX
Céu noi Re {1 RZ i) ' Chu nbi B - E i
0 Ra @

(2) Cac hop chét sau ddy da biét 1a cac hop chit loai dugce lién két hai vong.
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(3) Céc hop chét sau ddy da biét 1a cac hop chit loai vong dung hop.
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(D01 v6i céc ki hiéu trong cac cong thire, xem cac cong bo lién quan.)

Muc dich cta sang ché 1 d& xuét hop chat c6 hoat tinh hoat héa NRF2, ¢6 cdu
tric mai, va dugce ky vong la hitu dung lam chit ngan ngira hoic tri lidu dbi véi cac bénh
lién quan dén g suét oxy hoéa, cu thé 13, bénh gan (vi dy, bénh gan nhiém md khéng
do rugu (NASH)), bénh 6ng mat (chimg xo gan & mét nguyén phat (PSC) hodc loai
twong tw), bénh tim mach (vi dy, bénh suy tim hodc bénh cao huyét 4p dong mach phdi),
bénh phbi (vi du, bénh phéi tic nghén man tinh (COPD)), bénh than (vi dy, bénh than
man tinh (CKD) hodc ton thuong thin cip tinh (AKI)), bénh hé than kinh trung wong
(vi dy, bénh Parkinson, bénh Alzheimer, bénh dot quy), bénh ti thé (vi dy, ching mét
diéu hoa van dong Friedreich, bénh ly co ti thé), bénh viém (vi dy, bénh da xo cing
(MS), bénh viém rudt (IBD)), bénh té bao hdng ciu ludi liém, bénh ung thu, hodc loai

tuong tu.
Ban chét ky thuit cia sang ché

La két qua cta cac nghién ctru chuyén sau dé giai quyét cac van dé duoc mo ta
trén ddy, cac tac gia sang ché da phat hién ra ring hop chét don vong c6 cong thie (1)
sau day c6 hoat tinh hoat héa NRF2, va do d6, dugc ky vong 1a hitu dung lam chét ngin
nglra hodc tri liéu d61 v6i cac bénh lién quan dén ung suit oxy hoa, cu thé 13, bénh gan
(vi dy, bénh gan nhiém m& khong do ruou (NASH)), bénh 6ng mét (chtg xo gan & mat
nguyén phat (PSC) hodc loai trong tu), bénh tim mach (vi du, bénh suy tim hodc bénh
cao huyét ap dong mach phéi), bénh phdi (vi dy, bénh phéi tic nghén man tinh (COPD)),
bénh than (vi dy, bénh than man tinh (CKD) hoic tén thuong than cép tinh (AKI)), bénh
hé than kinh trung wong (vi dy, bénh Parkinson, bénh Alzheimer, bénh dot quy), bénh ti

thé (vi du, chimg mét didu hoa van dong Friedreich, bénh 1y co ti thé), bénh viém (vi dy,
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bénh da xo cing (MS), bénh viém rudt (IBD)), bénh té bao hdng cau ludi liém, bénh

ung thu, hodc loai trong tw, nhdy d6 hoan thanh sang ché.
Tuc 13, séng ché 13 nhu sau:
<1>

Hop chét cé cong thire (I) sau day:

(1)

trong do
R!1a OH, ORy hoic NHRy;
Ry la nhém Ci alkyl duwoc thé tiry ¥ hodc nhém vong duge thé tiy y;

R2va R3, ma c¢6 thé 1a giéng nhau hoic khac nhau, 1a nguyén tir hydro ho#ic nhém Ci.6
alkyl duoc thé tiy ¥, hodc R? va R? dugc ndi cting nhau tao thanh nhém Cs.6 xycloalkyl;

X 1a C(=0), SOz hodc CR¥R*?;

R*! va R®, ma c6 thé 13 gidng nhau hodc khac nhau, 1a nguyén tit hydro hodc nhém Ci.

6 alkyl dugc thé tuy ¥;
vong A 1a vong benzen ma c6 thé c¢6 (cac) nhom thé bo sung;
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vong B 1a vong benzen ma c6 thé ¢é (cac) nhém thé bo sung;
vong C 1a vong thom c6 5 hodc 6 canh dugc thé tly ¥ ma c6 thé chira (cac) nguyén tir
khac loai trong vong; va
L 13 C4.5 alkylen mach théng no hodc chua no, duge thé tly ¥ dwgce chén tiry y béi nguyén
tr khac loai,
hodc mudi ciia ching.
<>

Hop chét theo muc <1> trén d4y hodc mudi ctia né, trong d6 trong cong thirc (1),
L 12 -(CR*R%)n-Y'-(CR®R7)m-Y?2-*
trong d6 * 1 diém gin vao vong C;
n 13 s6 nguyén tir 2 hoic 16n hon va 4 hodc nho hon;
m 1 s6 nguyén tir 1 hodc 16n hon va 4 hodc nhé hon;
R* va RS 12 gidng hodc khac nhau, va mdi nhém 1a nguyén tir hydro, nguyén tir halogen,
OH, nhém Ci.s alkyl duoc thé tiy ¥ hodc nhom Ci.6 alkoxy duge thé tuy ¥, hodc R* va
R® duogc ndi cing nhau tao thanh nhém Cs.6 xycloalkyl duogc thé tiy v, va nhiéu R* hodc

nhiéu R® ¢6 thé 13 giong hoic khac nhau, va R* hodc R lién ké c¢6 thé dugc noi cing

nhau dé tao thanh lién két dbi;

R va R7 14 giéng hodc khac nhau, va mdi nhém la ngﬁyén ttr hydro, nguyén tit halogen,
OH, nhém Ci.6 alkyl duoc thé iy ¥ hodc nhom Ci.6 alkoxy duge thé tuy ¥, hodc R® va
R duge ndi cing nhau tao thanh nhém Cs.¢ xycloalkyl duogc thé tiry ¥, va khi m bang 2
hodc 16n hon, nhiéu R® hodc nhidu R7 c6 thé 13 gidng hoic khac nhau, va R® hozc R’

1ién k& c6 thé dugc ndi ciing nhau dé tao thanh lién két doi;

Y! va Y2, ma c6 thé 1a gidng nhau hodc khac nhau, 1 lién két, nguyén tir oxy, nguyén
ttr lwu huynh, SO, SO2 hodic NR®, mién 14 khi Y? 14 lién két, thi m bang 1 hodc 4; va

R® 1a nguyén tir hydro, nhém Ci.6 alkyl duoc thé ity ¥, hodc nhom Ci. alkoxy duoc thé

tiy ¥, mién 12 khi nhiéu R® ¢6 mat, thi nhiéu R® c6 thé 1a gidng hoic khac nhau.
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<3>

Hop chét theo muc <1> ho#ic <2> trén ddy, hoic mudi cia no, trong d6 trong cong

thte (D),

L dugc chon tir nhém bao gdm cac cong thirc sau day:
-CR*R3-CR*R*-CR®R7-CRCR7-CRR’-CRR-*;
-CR*R3-CR*R*-CR*R3-CR*R3-CRER-*;
-CR*R>-CR*R*-CR*R3-CR®R7-0O-*%;
-CR*R3-CR*R*-CR*R3-O-CRSR-*; va
-CR*R>-CR*R*-O-CRR7-CRSR-*.

<4-1>

Hop chét theo muc bat ky trong s cac muc tir <1> dén <3> trén déy, hodc mudi

ctia no, trong d6 trong cong thirc (I),
R! 12 OH hodc ORy;
Ry 1a nhém vong duge thé tiy y;

R2 va R3, ma c6 thé 13 gibng nhau hoic khac nhau, 1a nguyén ttt hydro hodc nhém Cis

alkyl dugc thé tuy ¥;

X 1a C(=0);

vong A 12 vong benzen ma c6 thé c6 (cac) nhom thé bd sung;
vong B 1a vong benzen ma c6 thé ¢6 (cac) nhém thé bd sung; va
vong C 12 vong benzen dugc thé iy ¥.

<4-2>

Hop chét theo muc bat ky trong s cac muc tir <1> dén <3> trén day, hodc mudi

cta no, trong d6 trong cong thire (I),
R!1a OH hodc ORy;

Ry la nhém Ci.6 alkyl;
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R? va R3, ma c¢6 thé 13 giéng nhau hoic khac nhau, 1a nguyén tir hydro hodc nhém Ci3
alkyl;

X 1a C(=0);

vong A 1a vong benzen ma c6 thé c6 (cac) nhém thé bd sung gdbm nguyén tir flo, nguyén
tir clo, nhém Cy.3 alkyl dugc thé tily ¥ bing tir 1 dén 3 nhém thé (duge chon tir nguyén
tr halogen va nhom Ci.3 alkoxy), hodc nhéom C;3 alkoxy dugc thé tiy y bang tir 1 dén
3 nhém thé (duoc chon tlr nguyén tir halogen va nhém Ci.3 alkoxy);

vong B la vong benzen ma c6 thé c6 (cac) nhom thé bd sung gdm nguyén tit flo, nguyén
tr clo, nhém xyano, nhéom Ci3 alkyl  dugc thé tiy ¥ bang tir 1 dén 3 nhom thé (duoc
chon tir nguyén tr halogen va nhoém Ci.3 alkoxy), hodc nhom Ci.3 alkoxy duge thé tuy

¥ bing tir 1 dén 3 nhém thé (duge chon tir nguyén tir halogen va nhém Ci.3 alkoxy); va

vong C 1a nhém c6 cong thirc sau day:

z
RC3/ \Zz/ \Rc1 Z2/ \Rc1
c2 c2 RC2
(C-3) (C-4) (C-5)

trong d6 Z!, 72, 73, Z* va Z°, ma c6 thé 1a gidng nhau hogc khac nhau, la nguyén tir

cacbon hodc nguyén tr nito;

R° 1a nguyén tir hydro, nguyén tit halogen, nhom nitro, nhém xyano, nhom hydroxy,
nhém Ci alkyl dugc halogen hoa tiiy ¥, nhom Ci.6 alkoxy duoc halogen hoa tuy y, hodc

nhom Cs.10 xycloalkyl; va

Rl R°2, Re3 va R*, ma c6 thé 1a gibng nhau hogc khic nhau, 12 nguyén tir hydro, nguyén

t(r halogen, nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.¢ alkyl dugc halogen hoa

tlly y, nhém Ci.6 alkoxy dugc halogen héa tity ¥, hodc nhom Cs.io xycloalkyl; hodc hai
8
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nhém lién ké trong s6 R°!, R, R va R** duge ndi cing nhau tao thanh vong dugc thé
tiry ¥, mién 1 khi Z!, Z2, Z3, Z* hodc Z° 1 nguyén tir nito, thi R®, R®!, R, R*® hodc R%
khong c6 mat.

<5>

Hop chét theo muc bt ky trong s6 cac muc tir <> dén <4> trén ddy, hodc mudi

cta no, trong d6 trong cong thire (I),
R!1a OH;

R? va R3, ma c6 thé 13 gidng nhau ho#c khic nhau, 1a nguyén tir hydro hodc nhém Ci.3
alkyl;

X 1a C(=0);
vong A 12 vong benzen ma c6 thé ¢4 nhom thé b sung 1a nhém Ci.3 alkyl;
vong B 1a vong benzen ma khéng c6 nhém thé bd sung; va

vong C 1a nhém c6 cong thirc sau day:

Rc4

Rc2
trong do

Re! va R%, ma c6 thé 14 giéng nhau hozc khac nhau, 1a nguyén ttt hydro, nhém C.¢ alkyl
duogc halogen hoa tuy ¥, nhom Ci¢ alkoxy dugc halogen hoa tiy y, nguyén tir clo, hodc

nguyén tir flo, va mdi R°? va R* [ nguyén tt hydro; va
L1a -CH,-CH,-CH,-CH,-CH>-*,

-CH;-CH>-CH>-CH»-O-*,

91272
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-CH,-CH;-CH»-O-CH>-*, hodc
-CH,-CH-O-CH,-CH»-*.
<6>

Hop chét theo muc bét ky trong s cac muc tir <1> dén <5> trén dy, hoic mudi

cua no, trong d6 trong cong thire (1),

R! la OH;

R2va R3, ma c6 thé 1a gidng nhau hosc khac nhau, 1a nguyén tr hydro hodc nhém metyl;
X 1a C(=0);

vong A la cau tric con c6 cong thirc sau day:

>
vong B la vong benzen ma khéng c6 nhém thé bo sung;

vong C la nhém c6 cdng thirc sau day:

Ro4

RCZ

trong d6

10
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R va R*, ma c6 thé 1a gidng nhau hodc khéc nhau, 1a nguyén tir hydro, nguyén tir clo,

hoidc nhém metyl, va mdi R®? va R®? 1a nguyén tir hydro; va
Lla -CH;-CH;-CH;-CH,-CH»-*,
-CH»-CH;-CH»-CH,-O-*,
-CH,-CH»-CH»-O-CH»-*, hodc
-CH;-CH,-O-CH-CH»-*.
<7>
Hop chét duoc chon tir nhém bao gdm cac chat sau day:

axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic:

axit [32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic:

11
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axit 2-metyl-2-[32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510.02428]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]propionic:

=

eSS
¢

axit 2-metyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619,137.0%10 0?428]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl |propionic:

=N

OO

axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0810.02428]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl|propanoic

12
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ho#c mubi cia ching.
<7-2>
axit [32-metyl-20-0x0-8,9,10,21-

tetraazahexaxyclo[19.5.3.21619.137,0610,024-2%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl ]axetic:

ho#c mudi cta chung.
<7-3>

axit [32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510,0242%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic:
N=N
o~ g
el
N
O

hodc mudi clia ching.
<&>
Thudc bao gdm hop chit theo muc bat ky trong s6 cac muc tir <1> dén <7> trén
day hodc mudi ciia né.
<9>

Thudc theo muc <8> trén ddy, trong do6 thude nay la chét hoat héa NRF2.

13
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<10>

Thudc theo muc <9> trén day, trong d6 thudc nay 1a chit ngan ngira hoic tri lidu
bénh gan va éng mat, bénh tim mach, bénh phdi, bénh than, bénh hé than kinh trung

wong, bénh ung thu, bénh té bao hdng ciu ludi liém, bénh ti thé, hodic bénh viem.
<11>

Dugc phim chira hop chat theo muc bét k¥ trong sé cac muc tir <1> dén <7> trén
day hodc mudi dugce dung ctia né d2 str dung trong ngin ngira hogc diéu tri bénh gan va
éng mat, bénh tim mach, bénh phdi, bénh than, bénh hé than kinh trung wong, bénh ung
thur, bénh t& bao hdng ciu ludi liém, bénh ti thé, hogc bénh viém.

<12>

Phuong phap hoat héa NRF2 & dong vat c6 va bao gdm budce st dung hop chit
theo muc bat ky trong sb cac muc tir <1> dén <7> trén day hoic mudi cta né cho dong
vat ¢6 vu & lugng c6 hiéu qua.
<13>

Phuong phép ngan ngira hodc didu tri bénh gan va 6ng mat, bénh tim mach, bénh
phdi, bénh than, bénh hé than kinh trung wong, bénh ung thu, bénh té bao hdng cau ludi
1iém, bénh ti thé, hodc bénh viém & dong vat co vii, bao gém budc stt dung hop chét
theo muc bt ky trong s6 cac muc tir <1> dén <7> hoic mudi ctia né cho dong vat c6 vu.

<14>

Str dung hop chét theo muc bét ky trong s6 cac muc tir <1> dén <7> trén day hoic
mudi ciia né dé san xuat chat ngin nglra hodc tri liéu cho bénh gan va 6ng mat, bénh tim
mach, bénh phéi, bénh than, bénh hé than kinh trung wong, bénh ung thu, bénh t& bao
héng cAu lui 1iém, bénh ti thé, hoic bénh viém.

Sang ché con d& xuit hop chit ma c6 hoat tinh hoat hda NRF2 vuot trdi, va duge
ky vong 14 hitu dung 1am chit ngén nglra hogc tri liéu cho cac bénh lién quan dén tng
sudt oxy hoa, cu thé 13, bénh gan va 6ng mat nhu bénh gan (vi dy, bénh gan nhiém m&

khong do rugu (NASH)) va bénh dng mat (chting xo gan & mat nguyén phat (PSC) hodc
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loai twong tu), bénh tim mach (vi dy, bénh suy tim hodc bénh cao huyét ap dong mach
phdi), bénh phdi (vi dy, bénh phdi téc nghén man tinh (COPD)), bénh than (vi du, bénh
than man tinh (CKD) hoic tén thuong than cép tinh (AKI)), bénh hé than kinh trung
wong (vi du, bénh Parkinson, bénh Alzheimer, bénh dot quy), bénh t1 thé (vi dy, chiing
mét diéu hoa van dong Friedreich, bénh 1y co ti thé), bénh viém (vi dy, bénh da xo cliing
(MS), bénh viém rudt (IBD)), bénh té bao hdng cu ludi liém, bénh ung thu, hodc loai

tuong tu.

M0 ta chi tiét sang ché

(M5 ta chi tiét cac phuong an thuc hién sang ché)
Sau ddy, sang ché s& dugc mo ta chi tiét.

Sau day, dinh nghia v& mdi nhém thé nhu dugc st dung & ddy s& duge mo ta chi

tiét. Trix khi duge luu y 14 khac, mbi nhom thé c6 dinh nghia nhu sau.

Céc vi du vé "nguyén tir halogen" nhu dugc st dung & day bao gdm flo, clo, brom
va 10t.

Céc vi du v& "nhém Cis alkyl" nhu duoc st dung & ddy bao gdm metyl, etyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-
etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, va 2-
etylbutyl.

Céc vi du v& "nhém vong" trong "nhém vong duge thé tiy y" bao gdm nhém Cs.
10 xycloalkyl, nhém Cs.1o xycloalkenyl, nhém Ce.14 aryl, nhom di vong thom, va nhém
di vong khong thom.

Luu y réng "vong duoc thé tiy y" nghia 12 vong ma khong c6 nhanh lién két cia
nhém vong duoc dinh nghia 14 "nhém vong duge thé tiy §."

Céc vi du vé& "nhém Cs.io xycloalkyl" nhu dugc sit dung & ddy bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl, va adamantyl.
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Nhém Cs.10 xycloalkyl ¢6 thé duge dung hop véi vong benzen, va céc vi du vé

vong dugc dung hop nay bao gdm tetrahydronaphtyl va dihydroindenyl.

Céc vi du vé& "nhém Cs.10 xycloalkenyl" bao gdm xyclopropenyl, xyclobutenyl,

xyclopentenyl, xyclohexenyl, xycloheptenyl, va xyclooctenyl.

Céac vi du v& “nhém Ce.14 aryl" bao gdbm phenyl, 1-naphtyl, 2-naphtyl, 1-anthryl,
2-anthryl, va 9-anthryl.

Nhém Ce-14 aryl duge mé ta trén day co thé duoc dung hgp véi vong Cs.io
xycloalkan (tot hon 13, vong Cs. xycloalkan (vi du, xyclopentan va xyclohexan)), va

céc vi du vé vong duge dung hop niy bao gdm tetrahydronaphtyl va dihydroindenyl.

Nhom di vong thom trong "nhém vong" cua "nhdém vong dugc thé tuy y" tot hon
la nhém di vong thom c6 tir 5 dén 14 canh, va t6t hon nita 1a nhém di vong thom don
vong c6 tir 5 dén 6 canh (vi dy, pyridyl, thiazolyl, oxazolyl, pyrazolyl, triazolyl va
thienyl), hodc nhém di vong thom da vong (t6t hon 13, hai vong hodc ba vong) dugc
dung hop c6 tir 8 dén 14 canh (vi dy, indazolyl, indolyl, benzimidazolyl, benzotriazolyl,

benzothienyl va benzofuryl).

Nhém di vong khong thom trong "nhém vong" ctia "nhém vong dugc thé tuy y"
t&t hon 12 nhém di vong khong thom c6 tir 3 dén 14 canh, va t6t hon nita 12 nhém di
vong khong thom don vong c6 tir 3 dén 8 canh (vi dy, oxetanyl va tetrahydropyranyl)
hodc nhém di vong khong thom da vong (t6t hon 13, hai vong hodc ba vong) dugc dung
hop c6 tr 9 dén 14 canh (vi dy, dihydrocumenyl, dihydrobenzofuryl,
dihydrobenzodioxepinyl,  tetrahydroquinolyl,  tetrahydroisoquinolyl,  indolinyl,
dihydrobenzodioxinyl, dihydrobenzoxazinyl va dihydrobenzoxazepinyl).

Hon thé nita, nhém di vong khong thom nay c6 thé la vong spiro, va cac vi du vé
vong spiro ndy bao gém spiro[ 1-benzofuran-2,1'-xyclopropan]-yl, spiro[1-benzofuran-
2,1'-xyclohexan]-yl, tetrahydro-3H-spiro[ 1-benzofuran-2,4'-pyran]-yl, spiro[ 1-
benzofuran-2,1'-xyclopentan]-yl, va dihydrospiro[1,4-benzoxazin-2,1'-xyclobutan]-yl.

Céc vi du v& "nhém Cis xycloalkyl" nhu duge st dung & ddy bao gdm

xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.
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Céc vi du v& "nhém C ¢ alkoxy" nhu dugc sit dung & ddy bao gdm metoxy, etoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy va
hexyloxy.

AN

Céc vi du vé "vong thom c6 5 hodc 6 canh ma c6 thé chira (cac) nguyén tir khac
loai trong vong" nhu duge sit dung ¢ day bao gbdm vong di vong thom ¢6 5 hodc 6 canh
chira, ngoai cac nguyén tir cacbon, tur 1 dén 4 nguyén tir khac loai duge chon tir nguyén
tlr nito, nguyén tir luvu huynh va nguyén tir oxy la cac nguyén tir c4u tao clia vong, hodc

vong carboxyclic thom 6 canh khong bao gdm cac nguyén tir khac loai.

Ngoai ra, "vong thom ¢6 5 hodc 6 canh duge thé tity ¥ ma c6 thé chia (céc)

nguyén tir khac loai trong vong" dugce trinh bay cu thé boi cac cong thire sau day:

X
’ s \/X RS ™ \/\
L ’ SS N SN
w/ﬁ S\
7'—R°! JQ Z'—R’
z® / N /
/ ~— 22 L/\\\ Z<
RCS \
R°2 R02
(C-1) (C-2)

R Rc4

c
L , l5 \ X c3 ZS \

/ \ R\4/ ‘X
A0, IO
L™\

1
VA VA Z
R03/ \22/ \Rc1 Rc3/ \Zz/ \Rc1 Z2/ \Rc1
RCZ Rcz Rc2
(C-3) (C-4) (C-5)

trong d6 Z!, 72, 73, Z* va 75, ma c6 thé 1a gidong nhau hodc khac nhau, 1 nguyén tir

cacbon hodc nguyén tir nito;
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R¢ 1a nguyén tit hydro, hogc nguyén tir halogen, nhém nitro, nhém xyano, nh6m hydroxy,
nhém Cie alkyl dwgc halogen héa tity ¥, nhém Ci.s alkoxy dugc halogen hoa tuy ¥, hodc
nhom Cs.19 xycloalkyl; va

Rl R°2, R®3 va R*, ma c6 thé 1a gidng nhau hodc khac nhau, 13 nguyén tir hydro, hodc
nguyén tir halogen, nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.¢ alkyl dugc
halogen héa tiy ¥, nhém Cis alkoxy dugc halogen héa tuy y, hodc nhém Cs.io
xycloalkyl; hodc hai nhom lién k& trong s R°!, R2, R*3 va R, ciing nhau, ¢6 thé tao
thanh vong duoc thé tiy ¥, mién 1a khi Z', 72, Z*, Z* hodc Z° 1a nguyén tir nito, thi R®,
Re!, R®2, R ho#ic R** khong c6 mit.

Luu ¥ rang cac cong thuc tir (C-1) dén (C-5) dugc gan vao X va L trong cong

thtre (I) tai céc vi tri lién két trung tam.

"Puoc halogen héa tiy ¥" nhu duge s dung ¢ ddy nghia la, vi dy, dugce thé tuy

¥ bang tir 1 dén 7, t6t hon la tir 1 dén 5 nguyén tir halogen.

Céc vi du thich hop vé vong di vong thom ¢6 5 hodc 6 canh bao gbm thiophen,
furan, pyrrol, imidazol, pyrazol, thiazol, isothiazol, oxazol, isoxazol, pyridin, pyrazin,
pyrimidin, pyridazin, 1,2,4-oxadiazol, 1,3,4-oxadiazol, 1,2,4-thiadiazol, 1,3,4-
thiadiazol, triazol, tetrazol, va triazin, va vong carboxyclic thom cé 6 canh khong chira

cac nguyén tr khac loai la vong benzen.

"Cy.s alkylen mach thing no hodc chua no duge chén tiy ¥ boi nguyén tir khac
loai" nhu duge st dung & day nghia 12 nhom alkylen mach thang no hodc chua no trong
d6 mét hoidc hai nguyén tir khic loai dugce chon tir nguyén tir nito hogc NR® (R 1a nguyén
tir hydro hodc nhom Ci alkyl tiy y ¢6 nhom thé), nguyén tir luu huynh, SO, SO, va
nguyén tir oxy duge chén vao vi tri thy chon cta Cas alkylen, nhd d6 chia alkylen do
thanh hai hodc nhiéu phan; nhém alkylen mach thang no hodc chua no ma dugce thé bang
nguyén tr khic loai duge md ta trén ddy; hodc nhom Cs alkylen mach thang no hodc

chua no.
Cu thé hon 13, n6 13 nhém c6 cong thirc sau day:
-(CR*R%)n-Y'-(CR°R7)m-Y2-*
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trong d6 * 1 diém gin vao vong C;
nla sd nguyén tir 2 hodc 16n hon va 4 hodc nho6 hon;
m 13 s6 nguyén tir 1 hodc 16n hon va 4 hodc nho hon;

R* va RS, ma cb thé 13 gidng hodc khic nhau, 12 nguyén tir hydro, nguyén tir halogen,
OH, nhém Ci.¢ alkyl dugc thé tiry ¥ hodc nhém Ci.6 alkoxy duge thé tuy y, hoic R* va
RS dugc nbi cuing nhau tao thanh nhém Cs.6 xycloalkyl dugc thé tuy y, va nhiéu R* hodc
nhidu RS ¢6 thé 12 giéng hodc khac nhau, va R* hogc R’ lién ké ¢6 thé dugc nbi ciing

nhau dé tao thanh lién két doi;

mdi R va R7, ma c6 thé 14 gidng hozc khic nhau, 12 nguyén tir hydro, nguyén tir halogen,
OH, nhém Ci.6 alkyl dugc thé tuy ¥ hodc nhom Ci.6 alkoxy duoc thé tuy y, hodc R® va
R7 duge ndi cing nhau tao thanh nhém Cs.¢ xycloalkyl dugc thé tiry ¥, va khi m béng 2
hodc 16n hon, nhiéu R® hogc nhiéu R7 ¢6 thé 1a gidng hogc khac nhau, va R hodc R’

1idn k& c6 thé duge ndi cing nhau dé tao thanh lién két doi;

Y! va Y2, ma c6 thé 1a gidng nhau hodc khac nhau, 1a lién két, nguyén tir oxy, NR?,

nguyén t luu huynh, SO hoédc SO,, mién 14 khi Y! 12 lién két, thi m bang 1 hodc 4; va

RS 1a nguyén tir hydro hodc nhém Ci.6 alkyl duge thé tity ¥, mién 1a khi nhiéu R® ¢6 mat,
thi nhidu R® ¢6 thé 12 gidng hogc khac nhau.

"R* va RS dugc ndi cung nhau tao thanh nhém Cs.¢ xycloalkyl dugc thé tuy y"
hodc "R® va R7 duogc ndi cling nhau tao thanh nhém Cs.s xycloalkyl dugc thé tuy y"
nghia 13 Cs.6 xycloalkyl dugc thé tity ¥ bao gdm nguyén tir cacbon ma R* va R> duoc
gén vao hodc nguyén tir cacbon ma R va R7 dugc gfn vao 1 phan tir cAu tao clia vong.

"R6 hodc R7 lién ké c6 thé duoc ndi ciing nhau dé tao thanh lién két d6i" nghia 14,
vi dy, trong trudng hop cia -CRSR7-CR°R’-, 1a -CR®=CR’-, -CR’=CR"-, -CR’=CR’-
hoic -CR®=CR6-.

Cu thé 13, cac nhém dugc wu tién c6 cong thic: -(CR*R%)n-Y!-(CR°R")m-Y?-*
trong d6 cac ky hiéu trong cong thtrc 12 nhu dugce xac dinh trén day 1a cac nhém duoc

trinh bay trong Bang 1 dudi day.
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[Bang 1]

-CR4R5-CR4R5-CR4R5-CR6R7-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-*

-CR4R5-CR4R5-CR4RS5-NR§-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-O-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-*

-CR4R5-CR4R5-0O-CR6R7-CR6R7-*

-CR4R5-CR4R5-NR§-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CRO6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-*

-CR4R5-CR4R5-0-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-0O-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-0O-CR6R7-CR6R7-CR6R 7-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR6R7-CR6R7-CRO6R7-CR6R7-*

-CR4R5-CR4R5-O-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CR6R7-*
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-CR4R5-CR4R5-CR4R5-CR4R5-0O-CR6R7-CRO6R7-CRO6R7-CR6R7-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-*

-CR4R5-CR4R5-O-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-NR§-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CRO6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-0-CR6R7-CR6RT7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-NRS-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-O-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CRO6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-0-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-0-CR6R7-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-CR6R7-CROR7-O-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CRO6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CRO6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-0O-CR6R7-CR6R7-CR6R7-CRO6R7-O-*

-CR4R5-CR4R5-O-CR6R7-CR6R7-NR&-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-NR8-*

21

21/272



45184

-CR4R5-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-0-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-0-CR6R7-CR6R7-CRO6R7-NR8-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-0O-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5 —NR8-CR6R7—CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CRO6R7-NR8-*

-CR4R5-CR4R5-O-CR6R7-CR6R7-CRO6R7-CROR7-NRS§-*

-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CRO6R7-CROR7TNR8-*

-CR4R5-CR4R5-CR4R5-0-CR6R7-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6R7-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-O-CR6R7-CR6R7-CRO6R7-CROR 7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-NR8-CR6R7-CR6R7-CR6R7-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR6R7-O-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6OR7-O-*

-CR4R5-CR4R5-CR4R5-CR6R7-NR8-*

-CR4R5-CR4R5-CR4R5-CR4R5-CR6R7-NR8-*

Tét hon 13, n6 12 nhém bét ky trong sd cac nhém co6 cong thirc sau day:
-CR*R5-CR*R3-CR*R3-CR*R3>-CROR-*;

-CR*R*>-CR*R3-CR*R*>-CR®R7-O-%;
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-CR*R3-CR*R5-CR*R3-O-CRR7-*; va
-CR*R3-CR*R3>-O-CR®R7-CRR7-*.
Tét hon nita 13, né 1a nhém bét k¥ trong s6 cac nhém cé cong thirc sau dy:
-CH,-CH,-CH,-CH2-CHa-*; va
-CH,-CH,-CH,-O-CHz-*.

Céc vi du v& nhom thé trong "nhém Ci-¢ alkyl dugc thé tlry ¥", "nhém vong dugc

nn

thé tuy ¥", "vong benzen ma c6 thé ¢6 (cac) nhom thé bd sung", "vong thom c6 5 hodc
6 canh dugc thé tiy ¥ ma c6 thé chira (cac) nguyén tir khac loai trong vong", va "Ca.s
alkylen mach thing, n6 hoic chua no, dugc thé thy ¥ dugc chén tiy ¥ bdi nguyén ti
khic loai" nhu duoc st dung 6 day bao gbdm cac nhom thé dugc chon tir Nhém thé Nhom
A duoc mé ta dudi day, va s lugng cac nhom thé 13, vi dy, tir 1 dén 5 (t6t hon 1a tir 1
dén 3). Khi s6 lugng nhom thé 13 hai hodc nhiéu hon, cac nhém thé d6 c6 thé 1a gidng

hoac khac nhau.

[Nhom thé Nhom A]

(1) Nguyén tir halogen;

(2) Nhom xyano;

(3) Nhom nitro;

(4) Nhom hydrocacbon dugc thé tuy ¥;
(5) Nhom di vong duoc thé tiy ¥;

(6) Nhom axyl;

(7) Nhém amino dugc thé tiy ;

(8) Nhém carbamoyl duge thé tuy ¥;
(9) Nhom thiocarbamoyl duge thé tuy ¥;
(10) Nhém sulfamoyl duge thé tuy y;

(11) Nhém hydroxy duoc thé tuy v;
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(12) Nhoém sulfanyl (SH) dugc thé tiy y; va
(13) Nhém silyl duge thé tiy .

Céc vi du vé "nhém hydrocacbon" ctia "nhém hydrocacbon dugc thé tiy ¥" trong
Nhém thé Nhom A bao gdm nhém Ci6 alkyl, nhom Ca.s alkenyl, nhom Ca.6 alkynyl,

nhém Cs.10 xycloalkyl, nhom Cs.10 xycloalkenyl, nhom Ce-14 aryl, va nhom C7.16 aralkyl.

Céc vi du v& "nhém Cas alkenyl" bao gdm ethenyl, 1-propenyl, 2-propenyl, 2-
metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-butenyl, 1-pentenyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl, 3-hexenyl, va 5-
hexenyl.

Céc vi du vé "nhém Ca alkynyl" bao gdm ethynyl, 1-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-
hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, va 4-metyl-2-pentynyl.

Céc vi du v& "nhém Cr.16 aralkyl" bao gdm benzyl, phenetyl, naphtylmetyl, va
phenylpropyl.

Céc vi du v& "nhém hydrocacbon dugc thé tiiy y" trong Nhém thé Nhom A bao
gdm nhém hydrocacbon tity § c6 nhém thé dugc chon tir Nhém thé Nhém B duoc méb
ta dudi day.

[Nhém thé Nhom B]

(1) Nguyén tir halogen;

(2) Nhom nitro;

(3) Nhom xyano;

(4) Nhom oxo;

(5) Nhoém hydroxy;

(6) Nhom Ci.6 alkoxy duoc halogen héa tuy y;

(7) Nhém Ce.14 aryloxy (vi du, phenoxy, naphtoxy);
(8) Nhom Cr.16 aralkyloxy (vi dy, benzyloxy);
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(9) Nhém oxy vong di vong thom ¢6 5 dén 14 canh (vi du, pyridyloxy);

(10) Nhom oxy vong di vong khong thom c6 3 dén 14 canh (vi du, morpholinyloxy,
piperidinyloxy);

(11) Nhém Ci alkyl-carbonyloxy (vi dy, axetoxy, propanoyloxy);
(12) Nhém Ce.14 aryl-carbonyloxy (vi dy, benzoyloxy, 1-naphtoyloxy, 2-naphtoyloxy);

(13) Nhém Ci.¢ alkoxy-carbonyloxy (vi du, metoxycarbonyloxy, etoxycarbonyloxy,

propoxycarbonyloxy, butoxycarbonyloxy);

(14) Nhém mono- hodc di-Cis alkyl-carbamoyloxy (vi du, metylcarbamoyloxy,

etylcarbamoyloxy, dimetylcarbamoyloxy, dietylcarbamoyloxy);
(15) Nhém Ce.14 aryl-carbamoyloxy (phenylcarbamoyloxy, naphtylcarbamoyloxy);
(16) Nhom carbonyloxy vong di vong thom ¢6 5 dén 14 canh (vi dy, nicotinoyloxy);

(17) Nhém carbonyloxy khong thom c6 3 dén 14 canh (vi du, morpholinylcarbonyloxy,
piperidinylcarbonyloxy);

(18) Nhém Ci¢ alkylsulfonyloxy dugc halogen héa tuy ¥ (vi du, metylsulfonyloxy,

triflometylsulfonyloxy);

(19) Nhém Ce.14 arylsulfonyloxy duoc thé tiy ¢ bang nhém Ci alkyl (vi duy,
phenylsulfonyloxy, toluensulfonyloxy);

(20) Nhom Ci.g alkylthio dugc halogen hoa tuy ¥;

(21) Nhém di vong thom 5 dén 14 canh;

(22) Nhom di vong khong thom 3 dén 14 canh;

(23) Nhom formyl;

(24) Nhom carboxy;

(25) Nhém Ci.g alkyl-carbonyl dugc halogen hoa tuy ¥;
(26) Nhom Ce.14 aryl-carbonyl;

(27) Nhom carbonyl vong di vong thom 5 dén 14 canh;
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(28) Nhom carbonyl vong di vong khong thom 3 dén 14 canh;
(29) Nhém Ci.6 alkoxy-carbonyl;

(30) Nhom Ce.14 aryloxy-carbonyl (vi du, phenyloxycarbonyl, 1-naphtyloxycarbonyl, 2-
naphtyloxycarbonyl);

(31) Nhém Cr.16 aralkyloxy-carbonyl (vi du, benzyloxycarbonyl, phenetyloxycarbonyl);
(32) Nhom carbamoyl;

(33) Nhom thiocarbamoyl;

(34) Nhém mono- hodc di-Ci.6 alkyl-carbamoyl;

(35) Nhém Ce.14 aryl-carbamoyl (vi dy, phenylcarbamoyl);

(36) Nhom carbamoyl vong di vong thom 5 dén 14 canh (vi du, pyridylcarbamoyl,

thienylcarbamoyl);

(37) Nhém carbamoyl vong di vong khong thom 3 dén 14 canh (vi du,
morpholinylcarbamoyl, piperidinylcarbamoyl);

(38) Nhom Ci.6 alkylsulfonyl dugc halogen hoa tuy y;
(39) Nhoém Cé.14 arylsulfonyl;

(40) Nhom sulfonyl vong di vong thom 5 dén 14 canh (vi du, pyridylsulfonyl,
thienylsulfonyl);

(41) Nhém Ci.6 alkylsulfinyl dugc halogen hoa tuy y;

(42) Nhém Ceis arylsulfinyl (vi du, phenylsulfinyl, 1-naphtylsulfinyl, 2-
naphtylsulfinyl);

(43) Nhéom sulfinyl vong di vong thom 5 dén 14 canh (vi du, pyridylsulfinyl,
thienylsulfinyl);

(44) Nhom amino;
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(45) Nhém mono- hoc di-Ci.6 alkylamino (vi du, metylamino, etylamino, propylamino,
isopropylamino, butylamino, dimetylamino, dietylamino, dipropylamino, dibutylamino,

N-etyl-N-metylamino);

(46) Nhom mono- hodc di-Ce.14 arylamino (vi du, phenylamino);

(47) Nhém amino vong di vong thom 5 dén 14 canh (vi dy, pyridylamino);
(48) Nhom Cr.16 aralkylamino (vi dy, benzylamino);

(49) Nhom formylamino;

(50) Nhém Cis alkyl-carbonylamino (vi dy, axetylamino, propanoylamino,

butanoylamino);
(51) Nhom (Ci- alkyl)(Ci.s alkyl-carbonyl)amino (vi du, N-axetyl-N-metylamino);

(52) Nhém  Ceis  aryl-carbonylamino  (vi  dy,  phenylcarbonylamino,

naphtylcarbonylamino);

(53) Nhém Cis alkoxy-carbonylamino  (vi du, metoxycarbonylamino,
etoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, tert-

butoxycarbonylamino);
(54) Nhém C7.16 aralkyloxy-carbonylamino (vi du, benzyloxycarbonylamino);
(55) Nhém Cj alkylsulfonylamino (vi dy, metylsulfonylamino, etylsulfonylamino);

(56) Nhom Ce.14 arylsulfonylamino duge thé tuy ¢ bang nhém Cie alkyl (vi duy,

phenylsulfonylamino, toluensulfonylamino);
(57) Nhém Ci.g alkyl dugc halogen hoa tuy y;
(58) Nhém Ca.6 alkenyl;

(59) Nhom Ca.6 alkynyl;

(60) Nhom Cs.q0 xycloalkyl;

(61) Nhom Cs.i0 xycloalkenyl; va

(62) Nhém Ce.14 aryl.
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S6 lwong nhém thé duoc chon tir Nhém thé B duoc mo ta trén day trong "nhém
hydrocacbon dugc thé tily §" ciia Nhom thé Nhém A 13, vi dy, 1 dén 5, va téthon 12 1
dén 3. Khi sé lugng nhom thé 1a hai hogic nhidu hon, cac nhém thé d6 c6 thé 1a gidng

hoic khac nhau.

Céc vi du vé& "nhém di vong" trong "nhém di vong duoc thé tiy ¥" cia Nhém thé
Nhém A bao gém (i) nhém di vong thom, (i) nhém di vong khong thom, va (iii) nhém
di vong dugc béc ciu ¢6 7 dén 10 canh, tAt ca chung déu chira, ngoai cic nguyén tir
cacbon, 1 dén 4 nguyén tir khic loai dugc chon tir nguyén tir nito, nguyén tir luu huynh

va nguyén ti oxy la cac nguyén tir cau tao cua vong.

Céc vi du vé& "nhém di vong thom" trong "nhém di vong" ctia Nhom thé Nhom A
(bao gdm " nhom di vong thom ¢6 5 dén 14 canh ") bao gdm nhom di vong thom 5 dén
14 canh (t6t hon 13, 5 dén 10 canh) chtta, ngoai cac nguyén tir cacbon, 1 dén 4 nguyén
tit khac loai dugc chon tir nguyén tt nito, nguyén tir luu huynh va nguyeén tir oxy la cac

nguyén tir cau tao clia vong.

Céc vi du thich hgp vé "nhém di vong thom" nay bao gdm: nhém di vong thom
don vong 5 dén 6 canh nhu thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, triazolyl,

tetrazolyl, va triazinyl; va

nhoém di vong thom da vong (t6t hon 13, hai vong hodc ba vong) dugc dung hop co6 8
dén 14 canh nhu benzothiophenyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzotriazolyl, imidazopyridinyl,
thienopyridinyl, furopyridinyl, pyrrolopyridinyl, pyrazolopyridinyl, oxazolopyridinyl,
thiazolopyridinyl, ~ imidazopyrazinyl,  imidazopyrimidinyl,  thienopyrimidinyl,
furopyrimidinyl, ~pyrrolopyrimidinyl, ~pyrazolopyrimidinyl, oxazolopyrimidinyl,
thiazolopyrimidinyl, pyrazolotriazinyl, naphtho[2,3-b]thienyl, phenoxathiinyl, indolyl,
isoindolyl, 1H-indazolyl, purinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,
quinoxalinyl, quinazolynyl, cinnolinyl, carbazolyl, PB-carbolinyl, phenanthridinyl,
acridinyl, phenazinyl, phenothiazinyl, va phenoxazinyl.
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Céc vi du v& "nhém di vong khong thom" trong "nhém dj vong" ctia Nhom thé
Nhém A (bao gdm “nhém di vong khong thom 3 dén 14 canh") bao gdm nhém di vong
khong thom 3 dén 14 canh (t6t hon 13, 4 dén 10 canh) chira, ngoai cic nguyén ti cacbon,
1 dén 4 nguyén tir khac loai dugc chon tir nguyén tir nito, nguyén tit luu huynh va nguyén

tr oxy la cac nguyén tlr cau tao cia vong.

Céc vi du thich hop vé "nhém di vong khong thom" nay bao gdm: nhoém di vong
khong thom don vong c6 3 dén 8 canh nhu aziridinyl, oxiranyl, thiiranyl, azetidinyl,
oxetanyl, thietanyl, tetrahydrothienyl, tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl,
thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisoxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl,
dihydrothiopyranyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl,
tetrahydropyranyl, tetarhydrothiopyranyl, morpholinyl, thiomorpholinyl, azepanyl,

diazepanyl, azepinyl, oxepanyl, azocanyl, va diazocanyl; va

nhém di vong khong thom da vong (t6t hon 13, hai vong hodc ba vong) dugc dung hgp
c6 9 dn 14 canh nhu dihydrobenzofuranyl, dihydrobenzimidazolyl,
dihydrobenzoxazolyl, dihydrobenzothiazolyl, dihydrobenzisothiazolyl,
dihydronaphtho[2,3-b]thienyl,  tetrahydroisoquinolyl,  tetrahydroquinolyl, — 4H-

quinolizinyl, indolinyl, 1soindolinyl, tetrahydrothieno[2,3-c]pyridinyl,
tetrahydrobenzazepinyl, tetrahydroquinoxalinyl, tetrahydrophenanthridinyl,
hexahydrophenothiazinyl, hexahydrophenoxazinyl, tetrahydrophthalazinyl,
tetrahydronaphthyridinyl, tetrahydroquinazolinyl, tetrahydrocinnolinyl,
tetrahydrocarbazolyl, tetrahydro-f-carbolinyl, tetrahydroacridinyl,

tetrahydrophenazinyl, tetrahydrothioxanthenyl, va octahydroisoquinolyl.

Céc vi du thich hop vé “nhém di vong dugc béc cdu c¢6 7 dén 10 canh" trong
"nhém di vong" cua Nhém thé Nhém A bao gdbm quinuclidinyl va 7-
azabixyclo[2.2.1]heptanyl.

Cac vi du v& "nhém di vong dugce thé tiy ¥" nhu duge sir dung & day bao gdm
nhém di vong ty ¥ ¢6 nhém thé duge chon tir Nhém thé Nhém B duoc mé ta trén déy.
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S6 lugng nhém thé trong "nhém di vong dugce thé tay y" 14, vi du, 1 dén 3. Khi
s6 luong nhém thé 13 hai hodc nhidu hon, cic nhom thé d6 c6 thé 1a gidng hodc khac

nhau.

Céc vi du v& "nhém amino duge thé tiy ¥" ciia Nhém thé Nhém A bao gdm nhém
amino ty ¥ ¢6 "1 hodic 2 nhém thé duge chon tir nhém Cs alkyl, nhom Ca.¢ alkenyl,
nhém Cs.1 xycloalkyl, nhém Ce.14 aryl, nhém Cr.16 aralkyl, nhém Ci-¢ alkyl-carbonyl,
nhém Ce.14 aryl-carbonyl, nhém C7.16 aralkyl-carbonyl, nhom carbonyl vong di vong
thom ¢6 5 dén 14 canh, nhém carbonyl vong di vong khéng thom c¢6 3 dén 14, nhém C.
¢ alkoxy-carbonyl, nhém di vong thom 5 dén 14 canh, nhém carbamoyl, nhém mono-
hoic di-Ci-6 alkyl-carbamoyl, nhém mono- hodc di-C7.16 aralkyl-carbamoyl, nhom Ci¢
alkylsulfonyl, va nhom Ce.14 arylsulfonyl, tAt ca cac nhém ndy déu tiy ¥ 6 tir 1 dén 3
nhom thé duge chon tir Nhém thé Nhém A",

Céc vi du thich hop v& nhém amino dugc thé tily ¥ bao gdm nhém amino, nhém
mono- ho#ic di-(Cis alkyl dugc halogen hoéa tiy y)amino (vi du, metylamino,
triflometylamino, dimetylamino, etylamino, dietylamino, propylamino, dibutylamino),
nhém mono- hoic di-C,.¢ alkenylamino (vi dy, diallylamino), nhém mono- hodc di-Cs.
10 xycloalkylamino (vi dy, xyclopropylamino, xyclohexylamino), nhém mono- hodc di-
Cé.14 arylamino (vi du, phenylamino), nhém mono- hodc di-C7.16 aralkylamino (vi du,
benzylamino, dibenzylamino), nhém mono- hodc di-(Ci-¢ alkyl dugc halogen hoa tuy
y)-carbonylamino (vi duy, axetylamino, propionylamino), nhém mono- hodc di-Ce.14
aryl-carbonylamino (vi dy, benzoylamino), nhém mono- hodc di-Cr.i¢ aralkyl-
carbonylamino (vi du, benzylcarbonylamino), nhom mono- hodc di-carbonylamino
vong di vong thom ¢6 5 dén 14 canh (vi dy, nicotinoylamino, isonicotinoylamino), nhém
mono- hodc di-carbonylamino vong di vong khong thom ¢6 3 dén 14 canh (vi du,
piperidinylcarbonylamino), nhém mono- hodc di-Ci alkoxy-carbonylamino (vi dy,
tert-butoxycarbonylamino), nhém amino vong di vong thom ¢6 5 dén 14 canh (vi du,
pyridylamino), nhém carbamoylamino, anhém (mono- hodc di-Cis alkyl-
carbamoyl)amino (vi du, metylcarbamoylamino), nhom (mono- hodc di-C7.1¢ aralkyl-

carbamoyl)amino (vi du, benzylcarbamoylamino), nhém Ci¢ alkylsulfonylamino (vi dy,
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metylsulfonylamino, etylsulfonylamino), nhém Ce14 arylsulfonylamino (vi duy,
phenylsulfonylamino), nhém (C1.6 alkyl)(C1-6 alkyl-carbonyl)amino (vi du, N-axetyl-N-
metylamino), va nhom (Ci. alkyl)(Ce-14 aryl-carbonyl)amino (vi dy, N-benzoyl-N-

metylamino).

Céc vi du vé “nhém carbamoyl duoc thé tity ¥" cia Nhém thé Nhém A bao gém
nhém carbamoyl tity ¥ ¢6 "1 hodc 2 nhém thé dugc chon tir nhém Ci.s alkyl, nhém Ca.s
alkenyl, nhém Cs.10 xycloalkyl, nhém Ce.14 aryl, nhom C7.16 aralkyl, nhom Ci. alkyl-
carbonyl, nhém Ce.14 aryl-carbonyl, nhém C7.16 aralkyl-carbonyl, nhém carbonyl vong
di vong thom ¢6 5 dén 14 canh, nhém carbonyl vong di vong khong thom ¢6 3 dén 14
canh, nhom Ci¢ alkoxy-carbonyl, nhom di vong thom c¢6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-Cy.¢ alkyl-carbamoyl, va nhém mono- hodc di-Cr.i6
aralkyl-carbamoyl, tat cd cdc nhém nay ddu tiy ¥ 6 tir 1 dén 3 nhom thé duge chon tir

Nhém thé Nhom B

Céc vi du thich hop v& nhém carbamoyl duge thé tiry ¥ bao gdm nhém carbamoyl,
nhém mono- hoic di-Cj alkyl-carbamoyl, nhém mono- hodc di-C»-¢ alkenyl-carbamoyl
(vi duy, diallylcarbamoyl), nhém mono- hodc di-Cs.19 xycloalkyl-carbamoyl (vi du,
xyclopropylcarbamoyl, xyclohexylcarbamoyl), nhom mono- hogdc di-Ce.14 aryl-
carbamoyl (vi du, phenylcarbamoyl), nhém mono- hodc di-C7.16 aralkyl-carbamoyl,
nhém mono- hodc di-Ci¢ alkyl-carbonyl-carbamoyl (vi duy, axetylcarbamoyl,
propionylcarbamoyl), nhom mono- hodc di-Ce.14 aryl-carbonyl-carbamoyl (vi du,
benzoylcarbamoyl), va nhém carbamoyl vong di vong thom ¢6 5 dén 14 canh (vi du,

pyridylcarbamoyl).

Céc vi du v& “nhém thiocarbamoyl dugc thé tiy " ctia Nhém thé Nhom A bao
gdm nhém thiocarbamoyl tity ¥ ¢6 "1 hodc 2 nhom thé duoc chon tir nhém Ci alkyl,
nhém Ca.6 alkenyl, nhém Cs.10 xycloalkyl, nhém Ce.14 aryl, nhom C7.16 aralkyl, nhém
Ci6 alkyl-carbonyl, nhém Ce.14 aryl-carbonyl, nhom Cr.1¢ aralkyl-carbonyl, nhém
carbonyl vong di vong thom c6 5 dén 14 canh, nhém carbonyl vong di vong khong thom
¢6 3 dén 14 canh, nhém Cy.¢ alkoxy-carbonyl, nhém di vong thom c6 5 dén 14, nhém

carbamoyl, nhém mono- hodc di-Ci.s alkyl-carbamoyl, va nhém mono- hodc di-Cr.16
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aralkyl-carbamoyl, tit ca cdc nhém nay tiy § c6 tir 1 dén 3 nhom thé duoc chon tir Nhém
thé Nhém B".

Chc vi du thich hgp v& nhém thiocarbamoyl duge thé tily ¥ bao gdm nhém
thiocarbamoyl, nhém mono- hodc di-Cis alkyl-thiocarbamoyl (vi du,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl, dietylthiocarbamoyl,
N-etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Cx-¢ alkenyl-thiocarbamoyl (vi du,
diallylthiocarbamoyl), nhém mono- hodc di-Cs.19 xycloalkyl-thiocarbamoyl (vi dy,
xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhém mono- hodc di-Ce-14 aryl-
thiocarbamoyl (vi du, phenylthiocarbamoyl), nhém mono- hodc di-Cr.16 aralkyl-
thiocarbamoyl (vi du, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhém mono- hodc
di-Ci.6 alkyl-carbonyl-thiocarbamoyl (vi du, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hodc di-Ce.14 aryl-carbonyl-thiocarbamoyl (vi
dy, benzoylthiocarbamoyl), va nhém carbamoyl vong di vong thom ¢6 5 dén 14 canh

(vi dy, pyridylthiocarbamoyl).

Céc vi du vé “nhém sulfamoyl dugc thé tiy y" ciia Nhém thé Nhom A bao gdm
nhom sulfamoyl tiy ¥ ¢6 "1 hodc 2 nhém thé dugc chon tir nhém Ci¢ alkyl, nhém Ca
alkenyl, nhém Cs.10 xycloalkyl, nhém Ce.14 aryl, nhém Cr.16 aralkyl, nhém Ci.¢ alkyl-
carbonyl, nhém Ce.14 aryl-carbonyl, nhom C7.16 aralkyl-carbonyl, nhém carbonyl vong
di vong thom c¢6 5 dén 14 canh, nhém carbonyl vong di vong khong thom c6 3 dén 14
canh, nhém C;¢ alkoxy-carbonyl, nhom di vong thom c6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hogc di-Ci¢ alkyl-carbamoyl, va nhom mono- hodc di-Cr.16
aralkyl-carbamoyl, tit ca c4c nhém nay déu tiy ¥ ¢6 tir 1 &én 3 nhém thé duge chon tir
Nhém thé Nhém B".

Céc vi du thich hop vé nhém sulfamoyl dugce thé tiy  bao gdm nhém sulfamoyl,
nhém mono- hodc di-Ci¢ alkyl-sulfamoyl (vi du, metylsulfamoyl, etylsulfamoyl,
dimetylsulfamoyl, dietylsulfamoyl, N-etyl-N-metylsulfamoyl), nhém mono- hogc di-Ca-
¢ alkenyl-sulfamoyl (vi du, diallylsulfamoyl), nhém mono- hodc di-Cs.io xycloalkyl-
sulfamoyl (vi du, xyclopropylsulfamoyl, xyclohexylsulfamoyl), nhém mono- hodc di-

Cs.14 aryl-sulfamoyl (vi du, phenylsulfamoyl), nhém mono- hodc di-C7.16 aralkyl-
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sulfamoyl (vi du, benzylsulfamoyl, phenetylsulfamoyl), nhém mono- hodc di-Ci alkyl-
carbonyl-sulfamoyl (vi dy, axetylsulfamoyl, propionylsulfamoyl), nhém mono- hogc di-
Ce.14 aryl-carbonyl-sulfamoyl (vi du, benzoylsulfamoyl), va nhém sulfamoyl vong di

vong thom ¢6 5 dén 14 canh (vi dy, pyridylsulfamoyl).

Céc vi du vé& “nhém hydroxy duge thé tiy §" ciia Nhém thé Nhom A bao gom
nhém hydroxy tity ¥ ¢6 "nhém thé dugc chon tir nhém Cis alkyl, nhém Ca- alkenyl,
nhém Cs.19 xycloalkyl, nhém Ce.14 aryl, nhom Cs.16 aralkyl, nhém Ci.6 alkyl-carbonyl,
nhém Cs.14 aryl-carbonyl, nhém C7.16 aralkyl-carbonyl, nhém carbonyl vong di vong
thom c6 5 dén 14 canh, nhém carbonyl vong di vong khong thom c6 3 dén 14 canh,
nhém Ci.6 alkoxy-carbonyl, nhom di vong thom 5 dén 14 canh, nhém carbamoyl, nhém
mono- hoidc di-Ci.¢ alkyl-carbamoyl, nhém mono- hodc di-C7.i6 aralkyl-carbamoyl,
nhém Ci.6 alkylsulfonyl, va nhém Ce.14 arylsulfonyl, tit ca cdc nhém nay ddu tuy ¥ c6

tir 1 dén 3 nhém thé dugc chon tir Nhém thé Nhom B".

Céc vi du thich hop vé nhém hydroxy dugc thé tiy ¥ bao gdm nhém hydroxy,
nhém Ci.6 alkoxy, nhom Ca.6 alkenyloxy (vi dy, allyloxy, 2-butenyloxy, 2-pentenyloxy,
3-hexenyloxy), nhém Cs.1o xycloalkyloxy (vi dy, xyclohexyloxy), nhom Cs.14 aryloxy
(vi du, phenoxy, naphtyloxy), nhém Cr.16 aralkyloxy (vi du, benzyloxy, phenetyloxy),
nhém Cis alkyl-carbonyloxy (vi dy, axetyloxy, propionyloxy, butyryloxy,
isobutyryloxy, pivaloyloxy), nhém Ce.14 aryl-carbonyloxy (vi du, benzoyloxy), nhom
C7.16 aralkyl-carbonyloxy (vi dy, benzylcarbonyloxy), nhém carbonyloxy vong di vong
thom ¢6 5 dén 14 canh (vi dy, nicotinoyloxy), nhém carbonyloxy vong di vong khong
thom c6 3 dén 14 canh (vi du, piperidinylcarbonyloxy), nhém Ci.s alkoxy-carbonyloxy
(vi du, tert-butoxycarbonyloxy), nhém oxy vong di vong thom c6 5 dén 14 canh (vi dy,
pyridyloxy), nhém carbamoyloxy, nhom Cis alkyl-carbamoyloxy (vi du,
metylcarbamoyloxy), nhém Cr.16 aralkyl-carbamoyloxy (vi du, benzylcarbamoyloxy),
nhém Ci.6 alkylsulfonyloxy (vi du, metylsulfonyloxy, etylsulfonyloxy), va nhém Ce.14
arylsulfonyloxy (vi dy, phenylsulfonyloxy).

Céc vi du vé& “nhém sulfanyl dugc thé tiy §" ciia Nhém thé Nhém A bao gdm
nhém sulfanyl tiy ¥ c6 "nhém thé duge chon tir nhém Cis alkyl, nhom Ca.6 alkenyl,
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nhém Cs.10 xycloalkyl, nhém Ce.14 aryl, nhém C7.16 aralkyl, nhém Ci.¢ alkyl-carbonyl,
nhom Ce.14 aryl-carbonyl, va nhom di vong thom 5 dén 14 canh, tit ca cac nhém ndy tiry
ycotu 1 dén 3 nhém thé duge chon tir Nhom thé Nhom B", va nhém sulfanyl duge

halogen hoa.

Céc vi du thich hop vé nhém sulfanyl dugc thé tiiy ¥ bao gdm nhém sulfanyl (-
SH), nhém Ci alkylthio, nhém Ca alkenylthio (vi dy, allylthio, 2-butenylthio, 2-
pentenylthio, 3-hexenylthio), nhém Cs.10 xycloalkylthio (vi du, xyclohexylthio), nhom
Cé.14 arylthio (vi du, phenylthio, naphtylthio), nhém C7.16 aralkylthio (vi du, benzylthio,
phenetylthio), nhém Cis alkyl-carbonylthio (vi du, axetylthio, propionylthio,
butyrylthio, isobutyrylthio, pivaloylthio), nhom Ce.14 aryl-carbonylthio (vi du,
benzoylthio), nhém vong di vong thom 5 dén 14 canh (vi du, pyridylthio), va nhom thio

duoc halogen hoa (vi duy, pentaflothio).

Céc vi du vé "nhém Cs.10 xycloalkyloxy" nhu duge st dung ¢ ddy bao gbdm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy, va
xyclooctyloxy.

Céc vi du vé "nhém Ci.6 alkylthio" nhu duge st dung & day bao gdm metylthio,
etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio, pentylthio, va
hexylthio.

Céc vi du vé “nhém silyl duge thé tiy ¥" ctia Nhém thé Nhom A bao gbém nhom
silyl tiy ¥ ¢6 "tir 1 dén 3 nhém thé duge chon tir nhém Ci6 alkyl, nhom Ca.6 alkenyl,
nhém Cs.19 xycloalkyl, nhém Ce.14 aryl, va nhém Cr.16 aralkyl, tat ca cac nhoém nay tiy
¥ ¢6 tir 1 dén 3 nhom thé duge chon tir Nhém thé Nhém B".

Céc vi du thich hop vé& nhém silyl dugc thé tiiy ¥ bao gdm nhém tri-Ci.6 alkylsilyl
(vi du, trimetylsilyl, tert-butyl(dimetyl)silyl).

Sau d4y, dinh nghia vé& mdi ky hiéu trong cong thic (I) s& duoc mb ta chi tiét.

R! t6t hon 12 OH hoic ORYy.

Ry tt hon 12 nhém Ci.6 alkyl.
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R! t6t hon nita 1a OH.

R? va R3 tdt hon 14 giéng nhau hodc khac nhau, va mdi nhém la nguyén tir hydro

ho#ic nhém Ci.6 alkyl duoc thé tiy ¥ (vi dy, metyl).

R? va R3 tét hon nita 13 giéng nhau hodc khac nhau, va mdi nhém la nguyén tir

hydro hodc nhém Ci3 alkyl (vi du, metyl).
Pic biét tét hon 13, mdi R? va R? nguyén tir hydro hodc nhom metyl.
X t6t hon 1a C(=0).

"Vong benzen" clia "vong benzen ma cd thé ¢6 (c4c) nhom thé bd sung" duge chi
ra 13 vong A c6 thé con duge thé thém bang, vi dy, (cac) nhém thé duge chon tir Nhém
thé Nhém A duge mb ta trén ddy, va s lugng nhom thé 14, vi dy, 1 dén 3. Khi s6 lugng
nhém thé 13 hai hodc nhiéu hon, cic nhém thé d6 co thé 1a giéng hodc khac nhau.

O day, khi vong benzen ctia vong A ¢6 (cac) nhom thé bd sung, vi tri bd sung d6
t5t hon 14 bao gém vi tri duge chon tir cac vi tri a va b dugc chi ra boi cac mili tén sau

day:
b
.

\

\\N
a

trong d6 cac ky hiéu & cong thirc nay l1a nhu dugce dinh nghia trén day.

Vong A t6t hon 1a vong benzen ma ¢6 thé ¢6 (cac) nhom thé bd sung gdm nguyén
tir flo, nguyén tir clo, nhom C.3 alkyl dugc thé tiy ¥ bang tir 1 dén 3 nhém thé (dugc
chon tir nguyén tir halogen va nhém C1.3 alkoxy), hodc nhém Ci.3 alkoxy dugce thé tuy
¥ bang tir 1 dén 3 nhom thé (duge chon tir nguyén tir halogen va nhém Ci.3 alkoxy).

Con tt hon néu, vong A 13 vong benzen ma c6 thé ¢6 (cac) nhém thé bd sung

gém tir 1 dén 3 nhém thé dugc chon tir:

35



45184 36/272

(a) nhom Ci.g alkyl (vi du, metyl); va
(b) nhom Ci alkoxy (vi du, metoxy).

T6t hon nita 13, vong A 13 vong benzen ma c6 (cac) nhom thé bo sung gom mot

nhém thé duoc chon tir:
(a) nhém Ci.3 alkyl (vi du, metyl); va
(b) nhém Ci3 alkoxy (vi du, metoxy).

O day, vi tri cua su thé trén vong benzen ctia vong A tot hon 1a vi tri a hodc b

dugc chi ra boi cac mili tén sau day:
b
o
\

\\N
a

trong d6 cac ky hiéu & cong thirc nay 13 nhu duge dinh nghia trén day.

Theo phuong 4n khéc, vong A t6t hon nita 14 vong benzen ma c6 (cac) nhém thé

bd sung gdm 1 hodc 2 nhom thé duoc chon tir:
(a) nhom Cy.3 alkyl (vi dy, metyl); va
(b) nhém Ci3 alkoxy (vi du, metoxy).

O day, (cac) vi tri thé trén vong benzen clia vong A t6t hon 13 vi tri duoc chon tir

cac vi tri a va b dugc chi ra bai cac mili tén sau day:
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b
L

.0
\\N

a

trong d6 cac ky hiéu ¢ cong thirc nay 1a nhu duoc dinh nghia trén day.

Nz

Theo phuong 4n nay, vong A con tot hon néu 1a vong benzen ma c¢6 nhom thé bd

sung gém nhém Ci3 alkyl (vi du, metyl).

O day, vi tri ctia su thé trén vong benzen clia vong A tdt hon 14 vi trf a duoc chi

ra boi miii tén sau day:

b
L

\\N

a

trong d6 cac ky hiéu ¢ cong thirc nay 14 nhu duge dinh nghia trén day.

CAu trtc con dugc thé hién boi cong thirc sau day:

trong d6 cac ky hiéu & cong thirc nay l1a nhu duge dinh nghia trén day,

t6t hon 12 cAu tric con dugc thé hién bang cong thirc sau day:
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trong d6

R?1a nguyén tir hydro hodc nhom Ci- alkyl;

R’ 1a nguyén tt hydro hodc nhom Ci. alkoxy; va
L c6 cling ¥ nghia nhu dugc mo ta trén day.

O day, R® t6t hon 1 nhém C13 alkyl (vi dy, metyl), va tot hon nita 1 metyl. R®

tdt hon 1a nguyén tir hydro hodc nhém Ci.3 alkoxy (vi du, metoxy).

Con t6t hon néu, vong A 13 c4u tric con duge thé hién boi cong thirc sau day:

"Vong benzen" cla "vong benzen ma co6 thé c6 (cac) nhém thé bd sung" dugc chi
ra 12 vong B ¢6 thé ¢6 (cac) nhém thé b6 sung, vi dy, nhém thé duge chon tir Nhém thé
Nhém A dugc mb ta trén ddy, va sb luong nhém thé 13, vi dy, 1 dén 3. Khi s6 luong

nhém thé 13 hai hodc nhiéu hon, cac nhém thé d6 c6 thé 1a gidong hodc khac nhau.

Vong B tot hon 13 vong benzen ma ¢6 thé c6 (cac) nhom thé bd sung gdm nguyén
tt flo, nguyén tt clo, nhém xyano, nhom C;.3 alkyl duge thé tiy ¥ bang tir 1 dén 3 nhém
thé (duoc chon tlr nguyén tit halogen va nhom Ci.3 alkoxy), hodc nhém Ci.3 alkoxy dugc
thé tiy ¥ bang tir 1 dén 3 nhom thé (dugc chon tir nguyén tir halogen va nhém Ci.3

alkoxy).

38



45184

Vong B t6t hon nita 1a vong benzen ma khong ¢6 nhém thé b6 sung. O ddy, "ma
khong c6 nhém thé bd sung” chi ra ring vong B 1a giéng nhu vong B dugc mé ta trong
cong thtrc I va khong c6 nhom thé khac nhom thé trén vong B dugc md ta trong cong

thae 1.

"Vong thom c6 S hodc 6 canh dugc thé ty ¥ ma c6 thé chira (cac) nguyén tir khac

loai trong vong" dugc chirala vong C t6t hon 12 vong duge thé hién bang cong thirc sau

day:
X
.- ,X re \\/\
\24/§
RC»] Z1 RC1
Q 1O
/ \22 2 z
R03 L \
RCZ RCZ
(C-1) (C-2)
R T
Rc4 L /, ls \ c3 zs
™ Y@Y
3
Z
Rc3/ \ZZ/ \Rc1 03/ \ 2.~ \ c1 2/ \ cl
RcZ Rcz Rc2
(C-3) (C-4) (C-5)

trong d6 Z', 72, 73, Z* va Z°, ma c6 thé la giéng nhau hodc khac nhau, 1 nguyén tit
cacbon hodc nguyén tr nito;

Re 12 H, nguyén tir halogen, nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.6 alkyl
duoc halogen hoéa tiy y, nhom Ci.s alkoxy dugc halogen héa tuy ¥, hodc nhém Cs.10
xycloalkyl; va

Rl R°2, R va R%, ma c6 thé 1a giéng nhau hogc khéac nhau, 12 H, nguyén tr halogen,
nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.6 alkyl dugc halogen héa tuy y, nhom

39

39/272



45184 40272

C1.6 alkoxy dugc halogen hoa tity ¥, hodc nhém Cs-10 Xycloalkyl; hodc hai nhom lién ké
trong 6 R°!, R®2, R% va R* ¢ thé duoc ndi cting nhau tao thanh vong duoc thé tiy ¥,
mién 1a khi Z!, 72, Z3, Z* hodc Z° 1 nguyén tir nito, thi R¢, R°!, R2, R® hodc R* khong
cO mat.

Ngoai ra, cac cong thirc tur (C-1) dén (C-5) duoc gin vao X va L trong cong thirc

() tai céc vi tri lién két trung tam.

Tét hon 13, vong C 12 nhém bét ky trong sd cic nhém c6 cong thire sau day:

R® R

5 C3 |5

?/TQY /(

c3/ \ 2.~ \ et 2/ \ ¢t
R02 RCZ
(C-3) (C-4) (C-5)

trong d6 Z!, 72, 73, Z* va Z°, ma c6 thé 1a gidng nhau hodc khic nhau, 1a nguyén ti

cacbon hoéc nguyén tir nito.

Con t6t hon néu, vong C 12 nhém trong d6 mdi Z', 72, Z3,Z* va Z° 13 nguyén tir
cacbon; va R°!, Re2, R®3 va R, ma c6 thé 1a giéng nhau ho#ic khac nhau, 12 H, hodc
nguyén tir halogen, nhém nitro, nhém xyano, nhom hydroxy, nhom Cis alkyl dugce
halogen héa tuy y, nhom Cis alkoxy dugc halogen héa tuy ¥, hodc nhém Cs.io
xycloalkyl; hodc hai nhém ké nhau trong s& R°!, R, R® va R* ¢6 thé dugc ndi cling

nhau dé tao thanh vong duoc thé tiuy ¥,

Con tdt hon néu, vong C 14 vong dugce biéu didn bang cong thirc (C-5), va 1a nhém
trong d6 hai nhém k& nhau trong sd R°!, R, R va R* ¢ thé dugc ndi cing nhau dé
tao thanh vong no dugc thé tuy y.

"Vong no" ciia "vong no duge thé tlly ¥" nghia 12 vong Cs.g xycloalkyl hodc vong

di vong no, va vong di vong no nghia 1a vong di vong no c¢6 5 hodc 8 canh chira, ngoai
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céc nguyén tir cacbon, 1 dén 4 nguyén tir khac loai duge chon tir nguyén tir nito, nguyén
tir luvu huynh va nguyén tir oxy la céc nguyén tiy cAu tao ctia vong. Cac vi du dugce wu
tién vé chung bao gdm vong di vong no 5 dén 6 canh (vi du, tetrahydrofuran,
tetrahydropyran, 1,3-dioxolan, morpholin). T6t hon nita 13, n6 13 tetrahydropyran duoc

thé tiy ¥ hodic morpholin dugc thé tuy §.

Nhém thé & "vong no duoc thé tiy ¥" nghia 12 tir 1 dén 3 nhém thé ma c6 thé
gidng nhau hoic khac nhau, va dugc chon tir nguyén tir halogen, nhém nitro, nhém
xyano, nhém hydroxy, nhém oxo, nhom Ci.¢ alkyl duoc halogen hoa tuy y, nhom Cis
alkoxy duoc halogen héa tuy y, nhém Cs.10 xycloalkyl, va nhém Cs.10 xycloalkyl-Ci.6
alkyl.

Tét hon nita 13, vong C 1 vong dugc thé hién bang cong thiic (C-5), trong d6 tat
ca 7\, 72, 74 va 75 ddu la nguyeén tir cacbon; va & mdt trong sd céc to hop, R°! va R*2
hosic R® va R, hai nhom c6 thé 1a gidng nhau hoic khac nhau, va la H, hodc nguyén
tr halogen, nhom nitro, nhém xyano, nhém hydroxy, nhom Ci.6 alkyl dugc halogen hoa
tiy ¥, nhém Ci.6 alkoxy dugc halogen hoa tiy ¥, hodc nhom Cs-10 xycloalkyl; va & t6
hop khac, hai nhém ké nhau trong s R°!, R, R> va R** duge nbi cing nhau tao thanh
vong di vong ¢6 5 hodc 6 canh chita, ngoai cac nguyén tir cacbon, 1 dén 4 nguyén tir
khac loai duogc chon tir nguyén ti nito, nguyén tir luu huynh va nguyén tir oxy la céac

nguyén tir cau tao clia vong.

Vong di vong dugc mo ta trén day co thé 1a vong di vong thom hodc vong di vong
khong thom. Cac vi du vé vong di vong thom bao gdm, trong s6 céac loai duge mo ta la
vong di vong thom don vong dugc dé cap trén day, vi du, pyridyl, thiazolyl, oxazolyl,
pyrazolyl, triazolyl, va thienyl. Cac vi du vé vong di vong khong thom bao gdm, trong
s6 vong di vong khong thom don vong duge dé cap & day, 1a vong ma c6 5 hodc 6 canh,
nhu tetrahydrothienyl, tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl, thiazolinyl,
thiazolidinyl,  tetrahydroisothiazolyl, tetrahydrooxazolyl, tetrahydroisoxazolyl,

piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl, dihydrothiopyranyl,
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tetrahydropyrimidinyl, va tetrahydropyridazinyl. T6t hon 13, né 12 tetrahydrofuran hodc

morpholin.

Khi vong duge mb ta trén day dugc thé, né c6 thé dugce thé bang tir 1 dén 3 nhém
thé ma c6 thé 1a gidng nhau hodc khac nhau, va duge chon tir nguyén tir halogen, nhom
nitro, nhém xyano, nhém hydroxy, nhém oxo, nhom Ci.¢ alkyl dugce halogen héa tuy v,
nhém Ci alkoxy duge halogen héa tiy ¥y, nhom Cs.io xycloalkyl, va nhom Cs.1o
xycloalkyl-C1.¢ alkyl.

Cu thé hon 13, vong C tdt hon 1a nhém duge thé hién bang cong thirc sau day:

Rc4

Rc2
trong do

R°! va R*, ma c6 thé 13 gidng nhau hogc khéac nhau, 1a nguyén tir hydro, nhom Ci.6 alkyl
dugc halogen hoa tity ¥, nguyén ti clo, nhém Ci alkoxy dugc halogen hoa tuy y, hodc

nguyén ti flo, va mdi R*2 va R® 1a nguyén tir hydro.

Cu thé hon nita 13, vong C t6t hon néu 12 nhém dugc thé hién bang cong thirc sau

Rcz
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trong d6

Rl va R*, ma c6 thé 1a giéng nhau hodc khic nhau, 1a nguyén tir hydro, nhém metyl,

hodc nguyén tir clo, va mdi R va R® 1a nguyén ti hydro.

L t6t hon 14 -(CR*R%)n-Y!-(CR°R7)m-Y2-*
trong d6 * 14 diém gén vao vong C;
n 13 s6 nguyén tir 2 hodc 16n hon va 4 hodc nho hon;
m 12 s6 nguyén tir 1 hodc 16n hon va 4 hodc nhé hon;
mdi R* va RS, ma c6 thé 1a giéng hodc khic nhau, 1a nguyén tir hydro, nguyén tir halogen,
OH, nhém Ci.6 alkyl dugc thé tiy ¥ hodc nhém Ci.s alkoxy dugc thé tuy y, hodic R* va
RS dugc ndi cliing nhau tao thanh nhém Cs.6 xycloalkyl duge thé tiy ¥, va nhiéu R* hodc
nhidu RS c6 thé 1a gidng hodc khac nhau, va R* hodc R® k& nhau c6 thé dugc ndi cing
nhau dé tao thanh lién két doi;
mdi R® va R7, ma c6 thé 1a giéng hozc khac nhau, 1 nguyén tt hydro, nguyén tir halogen,
OH, nhém Ci.6 alkyl duoc thé tiiy ¥ hodc nhém Ci.¢ alkoxy dugc thé tuy ¥, hozic R® va
R duge ndi cing nhau tao thinh nhém Cs.¢ xycloalkyl dugc thé tuy ¥, va khi m bang 2
hosic 16n hon, nhidu R® hogc nhiéu R7 c6 thé 1a gidng hogc khac nhau, va R hodc R’
lién k& c6 thé duge ndi cing nhau dé tao thanh lién két doi;
Y! va Y2, ma c6 thé 1 giéng nhau hozc khac nhau, 12 lién két, nguyén tir oxy hodc NR¥,
mién 12 khi Y 1 lién két, thi m bang 1 hodc 4; va
RS 1a nguyén tir hydro hodc nhém Ci alkyl duge thé tuy §.

Con t6t hon néu, L 1a nhém bat ky trong sd cac nhém dugce thé hién bang cach
cong thirc sau day:

~CR*R3-CR*R3-CR*R3-CR*R3-CRR7-*;

-CR*R3-CR*R3-CR*R’-CRR7-0O-%;

-CR*R3-CR*R3-CR*R’-O-CR®R7-*; va

-CR*R3-CR*R3-O-CR®R7-CRR7-*.
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Tétnhat 13, L 1a
-CH,-CH;-CH,-CH,-CH»-*, hodc
-CH,-CH,-CH,-O-CH)-*.

Cc vi du v& hop chat duoc thé hién bing cong thire (I) (sau day, con dugc dé cap

dén 13 hop chét (I)) bao gdm cac Hop chét tr A dén D sau day, hozc mudi ctia né.
[Hop chat A]

Hop chit hodc mubi cua nd, trong do:

R!1a OH;

R2 va R3, ma c6 thé 1a giéng nhau hoic khac nhau, 1a nguyén tr hydro hodc nhém Ci-6

alkyl dugc thé tuy ¥;

X 1a C(=0);

vong A la vong benzen ma c6 thé c6 (cac) nhom thé bd sung;

vong B 1a vong benzen ma cé thé c6 (cac) nhom thé bd sung;

vong C 1a vong benzen dugc thé tuy y; va

Lla -CR*R5-CR*R’-CRCR7-CRR’-CRCR’-CRR’-*;
-CR*R3-CR*R3-CR*R*-CR*R3-CROR7-*;
-CR*R3-CR*R3-CR*R3-CRR7-0O-%;
-CR*R5-CR*R3-CR*R3-O-CR®R’-*; hodc
-CR*R5-CR*R3-O-CRCR7-CR®R7-*.

[Hop chat B]

Hop chit hodc mudi ctia né, trong do:

R!1a NHRy;

Ry la nhém vong dugc thé tuy y;
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R2 va R, ma c6 thé 1a gidng nhau hogic khac nhau, la nguyén tir hydro hodc nhém Ci

alkyl dugc thé tuy ¥;

X la C(=0);

vong A la vong benzen ma c6 thé ¢6 (cac) nhom thé bd sung;

vong B la vong benzen ma co thé ¢6 (cac) nhom thé bd sung;

vong C la vong benzen dugc thé thy ¥; va

Lla -CR*R’-CR*R’-CRR’-CRCR’-CRCR’-CRR’-*;
-CR*R3-CR*R’-CR*R3-CR*R3-CRR-*;
-CR*R’-CR*R3-CR*R’-CR®R-O-%;
-CR*R’-CR*R3-CR*R3-0O-CRCR’-*; hoac
-CR*R’-CR*R3-O-CRR’-CRR7-*.

[Hop chét C]

Hop chit hodc mubi ctia nd, trong do:

R!1a OH;

R2 va R3, ma c6 thé 13 gidng nhau hozc khic nhau, 12 nguyén tir hydro hodc nhém Ci.6

alkyl dugc thé tuy ¥;

X la C(=0);
vong A 1a vong benzen ma c6 thé c6 (cac) nhém thé b6 sung;
vong B 12 vong benzen ma c6 thé ¢6 (cac) nhém thé b6 sung;

vong C la nhém co6 cong thirc sau déy:
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trong d6 tAt ca Z!, 72, Z* va Z5 déu 1a nguyén ti cacbon; v & mot trong sd cac t6 hop,
R°! va R*2 hodc R va R, hai nhém ma c6 thé 1a gidng nhau hodc khac nhau, 12 nguyén
tir hydro, hodc nguyén tir halogen, nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.6
alkyl dugc halogen héa tity ¥, nhém Ci.s alkoxy dugc halogen héa tiy y, hodc nhom Cs.
10 xycloalkyl; va & td hop khac, hai nhém ké nhau trong s6 R, R, R®3 va R** dugc nbi

ciing nhau tao thanh vong dugc thé tiy ¥; va

L1d -CR*RS-CR*R5-CRSR’-CROR’-CRPR’-CRCR’-*;
-CR*RS-CR*R5-CR*R5-CR*R-CRR’-*;
-CR*R5-CR*R5-CR*R3-CRR-0O-*;
~CR*R’-CR*R5-CR*R5-O-CRR"-*; hoic
-CR*R5-CR*R5-O-CRSR7-CRR-*.

[Hop chét D]

Hop chit hoic mudi cta né, trong do:

R!la ORy;

Ry 1& nhém Ci.¢ alkyl duge thé tuy ¥;

R%va R3, macéd thé 1a giéng nhau hodc khic nhau, 1a nguyén tr hydro hodc nhém Ci6

alkyl dugc thé tuy ¥;

X 1a C(=0);
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vong A la vong benzen ma c6 thé ¢6 (cac) nhom thé bd sung;
vong B 1a vong benzen ma c6 thé c6 (c4c) nhom thé bd sung;
vong C la vong benzen dugc thé thy y; va
L1la -CR*R*-CR*R3-CRCR7-CRCR’-CRCR’-CRPR’-*;
-CR*R3-CR*R3-CR*R’-CR*R3-CRR7-#;
-CR*R*-CR*R>-CR*R*-CRCR’-O-*;
-CR*R*-CR*R*-CR*R*-O-CR®R’-*; hodc
-CR*R*-CR*R>-O-CRR’-CRR’-*.
Tét hon 13, hop chét (I) 1a Hop chat A hodc mudi ctia no.

Céc vi du cu thé vé& hop chét (I) bao gdm céc hop chét cua Vi du tir 1 dén 68 va
cac mudi clia no.

Khi hop chét (I) 12 mudi, cac vi du vé mubi ndy bao gdm mudi kim loai, mudi
amoni, cac mudi v4i bazo hitu co, cic mudi véi axit vo co, cac mudi véi axit hitu co, va
cac mubi véi cac axit amin c6 tinh bazo hodc axit. Cac vi du thich hop vé& mubi kim loai
bao gdm mubdi kim loai kiém nhur mudi natri va mudi kali; muéi kim loai kiém tho nhu
mudi canxi, mudi magie va mudi bari; va mudi nhém. Céc vi du thich hop vé mudi v6i
bazo hitu co bao g(‘ﬁm cdc mudi voi trimetylamin, trietylamin, pyridin, picolin, 2,6-
lutidin, etanolamin, dietanolamin, trietanolamin, xyclohexylamin, dixyclohexylamin, va
N,N'-dibenzyletylenediamin. Cac vi duy thich hop vé kim loai véi axit v6 co bao gém
mudi véi axit hydrocloric, axit hydrobromic, axit nitric, axit sulfuric, va axit phosphoric.
Céc vi du thich hop vé& mubi véi axit hitu co bao gdm cac mudi véi axit formic, axit
axetic, axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tartaric, axit maleic,
axit xitric, axit sucxinic, axit malic, axit metanesulfonic, axit benzensulfonic, va axit
p-toluensulfonic. Céc vi du thich hop v& mubi v6i axit amin c6 tinh bazo bao gdm mudi
v6i arginin, lysin va ornithin, va cac vi du thich hop vé& mudi vé6i axit amin cé tinh axit
bao gdm cac mudi véi axit aspartic va axit glutamic. Trong sd chung, dugc wu tién 12

cac mudi duoc dung. Vi du, khi nhém chire axit duge bao gdm trong hop chét, cac vi du
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vé chung bao gdm cac mudi vo co nhu mudi kim loai kiém (vi dy, mudi natri, mudi kali)
va cac mudi kim loai kiém thd (vi du, mudi canxi, mudi magie, mudi bari), mubi amoni
va loai twong tu, va khi nhom chtrc bazo duge bao gdm trong hop chét, cac vi du vé
chiing bao gdm céc mudi véi cac axit v co nhu axit hydrocloric, axit hydrobromic, axit
nitric, axit sulfuric va axit phosphoric, hogc cac mudi véi axit hitu co nhw axit axetic,
axit phtalic, axit fumaric, axit oxalic, axit tartaric, axit maleic, axit xitric, axit sucxinic,

axit metansulfonic, va axit p-toluensulfonic.

Khi hop chét (I) ¢ cac ddng phan nhu chit hd bién, ddng phan dbi quang, dong
phan 14p thé, ddng phén ving va déng phan quay quang, mdt trong hai ddng phan va
h&n hop cta ching ca hai déu duge bao ham trong hop chét cua sang ché. Hon thé nita,
khi hop chét (I) c6 ddng phan ddi quang, d6ng phén ddi quang dugc phan giai tir raxemat
cling dugc bao ham trong hop chét (I).

Hop chét (I) ¢6 thé 1a tinh thé, va dii n6 chi c6 mdt dang tinh thé duy nhét hodc

h&n hop ciia cac dang tinh thé, né cling duge bao ham trong hop chét (I).

Hop chiét (I) ¢6 thé 1a dong tinh thé hodic mudi ddng tinh thé dugc dung. O day,
ddng tinh thé hodc mudi ddng tinh thé c6 nghia 13 chit két tinh bao gdm hai hogc nhidu
chét rin don nhét tai nhiét 4o phong, mdi chit rin c¢6 cic tinh chét vat 1y khac nhau (vi
du, c4u tao, diém noéng chay, nhiét dung hop, do hit 4m, kha nang hoa tan va do 6n dinh).
Ddng tinh thé hoic mubi dong tinh thé c6 thé duogc san xut tir cac phuong phip dong
két tinh von d4 biét.

Hop chét (I) c6 thé 1a solvat (vi dy, hydrat) hodc khéng phai la solvat (vi duy,

khéng phai 12 hydrat), va mdi loai trong s6 chiing dugc bao ham trong hop chét (I).

Hon nita, cac san phdm duge doteri héa thu dugce bing cach thay thé 'H bang
2H(D) cling dugc bao ham trong hop chét (1).

Hop chét dugc dénh diu hoic duge thé bang ddng vi (vi du, *H, 'C, 1C, 18F, 35,
125T) hogc loai twong tu ciing dugc bao ham trong hop chét (I). Vi dy, hop chit dugc

danh dAu hodc dugc thé bing ddng vi c6 thé duge sir dung lam chét danh du dé sir dung
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trong chup xa hinh cét 16p positron (PET) (chat danh d4u PET), va c6 thé hitu dung

trong cac linh vuc nhu chén doan y khoa.
Sau day, phuong phap san xuit hop chét theo sang ché s& dugc md ta.

Céc thanh phan va chit phan Gng dugc st dung & mdi bude ciia phuong phép san
xuit sau ddy, va cac hop chat thu dugc co thé 1a & dang mudi cta chung. Cac vi du vé
mudi nay bao gom mudi hodc loai twong tu ma gidng v6i mudi cua hop chat theo sang

ché dugc dé cap trén day.

Khi hop cht thu duoc & mdi budc 1a hop chat ty do, né ¢6 thé duge chuyén hoa
thanh mudi quan tim bang phuong phap vén da biét. Mat khac, khi hop chat thu duge
& mdi bude 12 mubdi, né c6 thé duoc chuyén hoéa thanh dang tu do hodc mudi quan tam

khéac bang phuong phap von da biét.

Hop chét thu duge & mdi bude c6 thé duy tri dung dich phan Gng hodc dugc si
dung cho phan ting tiép theo sau khi thu dugc ¢ dang san pham tho. Theo cach khéc,
hop chét thu dwge & mdi bude c6 thé, theo phuong phap binh thuong, dugc tach va/hodc
duoc tinh ché tir hdn hop phan tng bang phuong phép tach nhu ¢b dic, két tinh, chung
cét, tach chiét dung méi, cat phan doan, va sic ky. Hop chét triét quang c6 thé dugc tach

thanh cac hop chét khong ddi xtmg sir dung cot khong d6i xting dé tinh ché.

Khi céc thinh phn va cac hop chét phan (g cho mdi budc c6 ban san, cac san

pham thuong mai c6 thé dugc sir dung 1a chinh chiing.

Trong sy phan Gmg ctia mdi budc, thoi gian phan tmg co thé 1a khac nhau phu
thudc vao céc chét phan ting va cac dung méi can duoc st dung, nhung thudng 1a tir 1

phiit dén 7 ngay, va tdt hon 1a 10 phit dén 8 gid néu khong c6 sy md ta cu the.

Trong su phan (g ctia mdi budc, nhiét d§ phéan tmg co thé khac nhau phy thudc
vao cac chat phan tmg va cac dung moi can duge st dung, nhung thudng la tir -78°C

dén 300°C, va tdt hon 14 tir -78°C dén 150°C néu khong c6 sy md ta cu thé.

Trong phan g ctia mdi bude, ap suét c6 thé khac nhau phy thudc vao cac chat
phén Gng va dung mdi can duge st dung, nhung thudng la tir 1 atm dén 20 atm, va tot
hon 1 tir 1 atm dén 3 atm néu khéng c6 sur md ta cu thé.
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Trong phan tng ctia mdi bude, vi du, bd thiét bi tdng hop vi séng cb thé dugc sir
dung nhu B) khéi tao dugc san xudt boi Biotage. Nhiét d phan tmg c6 thé khac nhau
phu thudc vio chét phan tng va dung moi can duoc sir dung, nhung thudng 13 nhiét do
phong dén 300°C, va tbt hon 12 50°C dén 250°C néu khéng c6 sw md ta cy thé. Thoi
gian phan g c6 thé khac nhau tiry thudc vao chit phan tmg va dung méi can dugce sir
dung, nhung thudng 14 1 phit dén 48 giv, va tét hon 13 1 phut dén 8 gid néu khong c6
su md ta cu thé.

Trong phan tng ciia mdi budc, chit phan tmg dugc st dung ¢ luong la tir 0,5
duong lwong dén 20 duong lugng, va t6t hon 13 0,8 dwong lwong dén 5 dwong lugng so
v6i chit nén néu khong c6 su md ta cu thé. Khi chit phan g duoc su dung ¢ dang chét
xtc tac, chit phan ung nay duge st dung ¢ lugng 1a 0,001 duong luong dén 1 duong
lwong, va tot hon 1 0,01 duong lugng dén 0,2 duong lwong so voi chat nén. Khi chét
phéan ung ciing tac dong nhu dung moi phéan ung, chat phan tng nay dugc st dung &
luvong dung moi.

Trong phan {mg ctia mdi bude, sy phan tmg d6 duoc thyc hién ma khéng c6 dung
moi, hodc & trang thai dugc hoa tan hodc dugc tao huyén phu trong dung méi thich hop
néu khéng c¢6 sumo ta cu thé. Céc vi du cu thé vé& dung méi bao g@)m cac dung moi dugc
mo ta trong cac Vi dy, hodc sau day:
rugu: metanol, etanol, rugu fert-butylic, 2-metoxyetanol va loai tuong tu;

ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va loai twong tu,

xyclopentyl metyl ete;

hydrocarbon thom: clobenzen, toluen, xylen va loai twong tu;
hydrocarbon no: xyclohexan, hexan va loai twong tu;

amit: N,N-dimetylformamit, N-metylpyrrolidon va loai tuong tu;

hydrocacbon duge halogen hoa: diclometan, dicloetan, cacbon tetraclorua va loai tuong

tu;

nitril: axetonitril va loai tuong tu;
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sulfoxit: dimetylsulfoxit va loai tuong tu;

bazo hitu co thom: pyridin va loai tuong tu;

anhydrit axit: anhydrit axetic va loai twong tu;

axit hitu co: axit formic, axit axetic, axit trifloaxetic va loai tuong tu;
axit v co: axit hydrocloric, axit sulfuric va loai twong tu;

este: etyl axetat va loai tuong tu;

xeton: axeton, metyl etyl xeton va loai tuong ty; va

nudce.

Hai hodc nhiéu dung moi dugc md ta trén day co thé dugc tron & ti 18 thich hop

dé sir dung.

Khi bazo dugc sit dung trong phén Gng cua mdi bude, vi du, cac bazo duge chi

ra dudi diy va cac bazo dugc mo ta trong cac Vi du duogc sur dung:

bazo v co: natri hydroxit, kali phosphat, natri phosphat, kali hydroxit, magie hydroxit,

natri cacbonat, canxi cacbonat, xesi cacbonat, natri bicacbonat va loai tuong tu;

bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylanilin, 1,4-diazabixyclo[2,2,2]octan, 1,8-diazabixyclo[5,4,0]-7-undecen,

imidazol, piperidin, kali trimetylsilanolat va loai twong tu;
alkoxit kim loai; natri ethoxit, kali zerz-butoxit va loai tuong tu;
hydrit kim loai kiém: natri hydrit va loai twong tu;

amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit va loai twong tu;

va
lithi hiru co: n-butyllithi va loai tuong tu.

Khi axit hogic chit xuc tac axit duoc st dung trong phan tmg ctia mdi bude, vi dy,
axit hodc chat xtc tac axit dugc néu dudi day, hodc axit hodc chat xuc tac axit dugec mé

ta trong cac Vi du dugc st dung:
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axit v co: axit hydrocloric, axit sulfuric, axit nitric, axit hydrobromic, axit phosphoric

va loai twong tu;

axit hitu co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic, axit 10-

camphorsulfonic va loai twong ty; va

axit Lewis: phirc hop bo triflorua-dietyl ete, k&m ioddua, nhom clorua khan, kém clorua

Kkhan, titan clorua, sit clorua khan va loai twong tu.

Phan tng ctia mdi-budc duge thuc hién theo phwong phap vbn da biét, vi duy, cac
phuong phap duge mo ta trong tai liéu The Fifth Series of Experimental Chemistry, Tép
13 dén 19 (duoc chinh sira boi Hiép hoi Hoa hoc Nhat Ban); The New Experimental
Chemistry, tap 14 dén 15 (dugc chinh sira béi Hiép hoi Hoa hoc Nhat Ban); Fine Organic
Chemistry, Phién ban tht 2 dugc chinh sira (L. F. Tietze, Th. Eicher, Nankodo); Organic
Name Reactions; The Reaction Mechanism and Essence, Phién ban dugc chinh sira
(Hideo Togo, Kodansha); ORGANIC SYNTHESES Tép I dén VII (John Wiley & Sons
Inc.); Modern Organic Synthesis in the Laboratory A Collection of Standard
Experimental Procedures (dugc viét boi Jie Jack Li, dugc xuit ban bdi OXFORD
UNIVERSITY); Comprehensive Heterocyclic Chemistry III, Vol. 1 dén Vol. 14
(Elsevier, Inc.); Strategic Applications of Named Reactions in Organic Synthesis (duoc
dich boi Kiyoshi Tomioka, dugc phat hanh bai Kagakudojin); Comprehensive Organic
Transformations (VCH Publishers Inc.), dugc phat hanh ndam 1989; va loai tuong tu,

ho#c cac phuong php duge md ta trong cac Vi du.

Khi phan tmg thiy phan dugc thyc hién & mdi bude, axit hodc bazo dugc st dung
1am chét phan tmg. Ngoai ra, khi phan tmg thuy phan axit d61 véi este tert-butyl dugc
thuc hién, axit formic, trietylsilan hodc loai twong tw c6 thé dugc bd sung dé bay theo
cach khur cation tert-butyl dugc tao ra thir cép.

Khi phén ting este héa, phan g amit hoa, hodc phan (mg ure héa dugc thyc hién
& mdi budc, cac vi du v& chit phan tmg can dugc sit dung bao gdm cac dang axyl
halogenua nhu céc clorua axit va bromua axit; va cac axit carboxylic hoat tinh ¢ dang

ctia anhydrua axit, este hoat tinh, este sulfuric hogc loai trong tw. Céc vi du vé chit hoat
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hoa dbi véi axit carboxylic bao gdm cac chit ngung tu nén carbodiimit nhu 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (WSCD); cac chét ngung tu nén triazin
nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua-n-hydrat (DMT-
MM); cac chét ngung tu nén carbonat este nhu 1,1-carbonyldiimidazol (CDI);
diphenylphosphoryl azit (DPPA); mubi benzotriazol-1-yloxy-
trisdimetylaminophosphoni (chit phan tng BOP); 2-clo-1-metyl-pyridinium ioddua
(chét phan ng Mukaiyama); thionyl clorua; cac alkyl haloformat mach ngén nhu etyl
cloformat; O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophosphat
(HATU); 1-[bis(dimetylamino)metylen]-1H-benzotriazolium 3-oxit tetrafloborat
(TBTU); axit sulfuric; va to hop ctia ching. Khi chét ngung tu nén carbodiimit dugc sir
dung, chét b trg nhu 1-hydroxybenzotriazol (HOBt), N-hydroxysucxinimit (HOSu) va

dimetylaminopyridin (DMAP) c6 thé con duoc bd sung vao phan Gng.

Khi phéan Gng alkyl hoa dugc thuc hién & mdi budce, duge sir dung 14 chat ai dién
to nhu alkyl dugc halogen hdéa hodc nhom sulfonyloxy dugc thé tay ¥ (vi du,
metansulfonyloxy, etansulfonyloxy, triflometansulfonyloxy, benzensulfonyloxy, p-
toluensulfonyloxy va loai tuong tu), va chét 4i nhan (vi dy, amin, rugu, hop chit metylen
hoat tinh lién k& v&i nhém thu hut dién tir va loai tuong ty) va bazo (vi du, bazo hitu co,
alkoxit kim loai, bazo vo co va loai twong tur) 1am chat phan Gng. Ngoai ra, sy alkyl héa
cling c6 thé dugc thuc hién, sau khi chuyén héa rugu thanh este hoat tinh, trong sy c6
mit cua silyl enol ete va axit nhu 1,1,1-triflo-N-[(triflometyl)sulfonylJmetansulfonamit.
Hon ntta, sy alkyl héa cling c6 thé dugc thuc hién trong su ¢6 mat cua rugu, silyl enol

ete va axit Lewis.

O mbi bude, phan ting bao vé hodc khir bao vé ctia nhém chirc duge thyc hién
theo phuong phép von d biét, vi dy, phuong phép duoc mé ta trong "Protective Groups
in Organic Synthesis, 4th Ed." (duoc viét boi Theodora W. Greene, Peter G. M. Wuts),
Wiley-Interscience, dwgc phat hanh nam 2007; "Protecting Groups 3rd Ed." (dugc viét
boi P. J. Kocienski), Thieme, dugc ban hanh ndm 2004; va loai twong tu, hodc cac

phuong phép dugc mo ta trong cac Vi du.
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Céc vi du vé nhém bao vé ctia nhém hydroxy cua rugu va loai twong tu va nhém
hydroxy phenol bao gdm cac nhom béo vé ete nhu metoxymetyl ete, beﬁzyl ete, tert-
butyldimetylsilyl ete va tetrahydropyranyl ete; nhém bao vé carboxylat este nhu axetat
este; nhém bao vé sulfonat este nhu metansulfonat este; va cac nhém bao vé carbonat

este nhu fert-butylcarbonat.

Céc vi du vé nhom bao vé clia nhém carbonyl clia aldehyt bao gom nhom bao vé

axetal nhu dimetyl axetal; va nhom bao vé€ axetal vong nhu 1,3-dioxan.

Céc vi du v& nhém bao vé ciia nhém carbonyl ctia xeton bao gdm nhém bao vé
ketal nhu dimetyl ketal; nhém bao vé ketal vong nhu 1,3-dioxan; nhom bao vé oxim nhu

O-metyloxim; va nhém bao v¢ hydrazon nhu N,N-dimetylhydrazon.

Céc vi du v& nhom bao vé ciia nhém carboxyl bao gom nhém bao v€ este nhu

metyl este; va nhom bao vé amit nhu N,N-dimetylamit.

Céc vi du vé& nhom bao vé ctia thiol bao gdm nhom bao vé ete nhu benzyl thioete;

va nhém bao vé este nhu thioaxetat este, thiocacbonat va thiocarbamat.

Céc vi du vé& nhom bao vé clia nhém amino va di vong thom nhu imidazol, pyrrol
va indol bao gdm nhém bao vé carbamat nhu benzyl carbamat va ter¢-butylcarbamat;
nhém bao vé amit nhu axetamit; nhém bao vé alkylamin nhu N-triphenylmetylamin; va

nhom bao vé sulfonamit nhu metansulfonamit.

Nhoém bao vé ¢6 thé dugc loai bo bang phuong phéap vbn da biét, vi dy, phuong
phap st dung axit, bazo, 4nh sang cuc tim, hydrazin, phenylhydrazin, natri N-
metyldithiocarbamat, tetrabutylamoni florua, paladi axetat hodc trialkylsilyl halogenua
(vi dy, trimetylsilyl ioddua, trimetylsilyl bromua), phwong phép khur, va loai twong tu.
Khi chuyén hoa hop chét alkyl este thanh hop chét axit carboxylic, su chuyén hoéa nay
¢6 thé duoc thuc hién bang cach sir dung bazo manh (kali trimetylsilanolat), chét xtic

tac hydro-paladi, hodc chat xtc tic paladi hoa tri khong.

Khi phan Gng ghép cdp dugc thuc hién & mdi bude, cac vi du vé chét xuc tac kim
loai can duoc st dung bao gdm cac hop chit paladi nhu paladi(Il) axetat,

tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(II),
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diclobis(trietylphosphin)paladi(IT),  tris(dibenzylidenaxeton)dipaladi(0) va  1,1'-
bis(diphenylphosphino)ferroxen paladi(Il) clorua; cac hop chit niken nhu
tetrakis(triphenylphosphin)niken(0);  cac  hop chdt rodi nhu clo(1,5-
xyclooctadien)rodi(I) (dime) va tris(triphenylphosphin)rodi(IIl) clorua; cac hop chét
coban; cac hop chit ddng nhu oxit dong va dong(I) ioddua; va cac hop chét platin. Ngoai
ra, phdi tir phosphin c6 thé duge bd sung vao phéan tg, va cac vi du vé phosphin nhu
vy bao gdm triphenylphosphin, 1,1'-bis(diphenylphosphino)ferroxen, va  tri-o-
tolylphosphin. Hon nfta, bazo cé thé duoc bd sung vao phan mg, va cac vi du vé bazo

nay bao gdm bazo hitu co, bazo vo co va loai tuong tu.

Khi phan tng borat hoa dugc thuc hién & mdi buédc, cac vi du vé chét xic tac cin
duoc st dung bao gdm céc hop chit paladi nhu tetrakis(triphenylphosphin)paladi(0),
tris(dibenzylidenaxeton)dipaladi(0) va 1,1'-bis(diphenylphosphino)ferroxen paladi(II)
clorua. Hon nita, bazo c6 thé dugc bd sung vao phan Gng, va cac vi du v& bazo nay bao
gdm bazo hitu co, bazo v co va loai trong tu. Ngoai ra, cac vi du v& ngudn bo bao gdm
pinacol diboran. Hon nita, nhém borat este c6 thé dugc chuyén hoa thanh nhém axit
boric bang cach stir dung amoni axetat va natri periodat lam chét phan tng.

Khi phan tng xyanua héa dugc thyc hién ¢ mdi buée, cac vi du vé& chit xuc tac
kim loai cin dugc st dung bao gdm cic hop chét paladi nhu paladi axetat,
tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0) va 1,1'-
bis(diphenylphosphino)ferroxen paladi(I) clorua; va xyanua nhu natri Xyanua, kém
xyanua va dong xyanua. Ngoai ra, ph6éi tr phosphin nhu 1,1
bis(diphenylphosphino)ferroxen hodc bt kém c6 thé duoc bd sung vao phan mg.

Hop chét (I) c6 thé duge san xuét bang, vi du, phuwong phép sau déy.

Phuong phap san xuét 1

Hop chét (Ia), hop chét (Ib) va hop chét (Ic), trong d6 R! ciia hop chat (I) 1a nhom

hydroxy, ORy va NHRy, tuong g, c6 thé duoc tao ra bang phwong phép sau day.
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/N:N N=N N=N
N, @ Rz R® h thly / N R RO h f N R3
AL R o
/ ORe " phan °" amit hoa Mhy
L o ——— L o ———— L
@\X/N \®\X/N phd g alkyl \®\X/N

hoa

(Id) (1) \ (Ic)
)=

(Ib)

trong dé Re la nhom Ci¢ alkyl duge thé tuy ¥ (vi du, metyl, etyl, propyl, isopropyl, butyl,
tert-butyl), nhém allyl hodic nhom benzyl, va cac ky hiéu khac 1a nhur duge xac dinh trén
day.

Phuong phép san xuat 2

Hop chit (Te), trong d6 X ciia hop chét (Id) 1a C(=0), ¢6 thé duge tao ra bing
phuong phép sau day.

N=N N,

/ = 2 R3
T NAN RR a8 @ YA

L ORe
L @ ORe
I phéan tmg khir bao vé hodc thity phan E o) phan {ing amit héa
o oH HN,
lo} o
" ka jj
(In

(le)

trong d6 Rd 1a nhém Cis alkyl duoc thé tuy v (vi du, metyl, etyl, propyl, isopropyl,
butyl, tert-butyl), nhém allyl hodic nhém benzyl; Rf la nhém zert-butoxy hodc nhom

benzyloxy; va cac ky hiéu khéc 1a nhu dugc xéc dinh trén day.
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Phuong phép san xuat 3

Hop chét (Ti), trong d6 R? va R3 ciia hop chét (If) 1 hydro, c6 thé dugc tao ra
bang phwong phép sau day.

/
N
e N ORe YR
@ Y . __ ORe RfN
L X1 0 0 I
phén img ghép cép © phan ing ghép cip
Q Q
0" Rd O Rd

trong d6 X1 1a nguyén tir clo, nguyén tir brom, nguyén tit i6t, nhém sulfonyloxy dugc
thé ty y (vi du, metansulfonyloxy, etansulfonyloxy, triflometansulfonyloxy,
benzensulfonyloxy, p-toluensulfonyloxy va loai twong tu); B1 1a nhom bo (vi dy, kali
trifloborat (-BF3K), nhom axit boronic (-B(OH)2), nhém borat este (-B(OR")2, trong d6
R' 1a nhém Ci alkyl) hodc nhém vong cta ching (vi du, 4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl va loai twong ty); va cac ky hiéu khac 12 nhu duge xéc dinh trén day.
Phuong phap sén xuét 4

Hop chét (I1) c6 thé duge tao ra bang phuong phap sau day.

X1 phan tmg amit héa hogc X1 B1
@ phan tng bao vé @ phin ting borat héa @
HN Rf_N Rf N
I D
O 0
Iz Iza I

trong d6 c4c ky hiéu & cong thirc nay 1a nhu duge dinh nghia trén day.

Phuong phap san xuat 5
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Hop chét (Ij) c6 thé dugc tao ra bing phuong phép sau day.

H NI,'( NO, |.! H\N/H
a N‘H - e "
L . NO2  phan ting thé thom o @ 1 L @
4i nhan phan (mg khu X1
. - - .
X1
Q Q
\ Q
0 Rd Im In O Rd lo 0 Rd Ip
N=N
- N
phén (mg e
tao vong L X1
Q
O Rd i

trong d6 cac ky hiéu & cong thirc nay 1a nhu duoc dinh nghia trén day.
Phuong phap san xuét 6

Hop chét (Iq), trong d6 L ctia hop chét (Tj) 1a -CR*R>-CR*R-CR*R*-O-CR®R7-*, ¢6 thé

dugc tao ra bing phuong phap sau day.

NO. I X
CRRS . 2 phan ng thé thom gs R RL  NO han tme kha rs R Ry NH:
RAS—K; " @ i nhin R“%N ‘ i — Ra%h‘ ‘@
+ -
X1 @
o HO LRs 1 HO LR Xt

e R° .
Ir In Is It
re X1
R7
v RS
R4 =]
4 RS N Rd R*
han mg tao von, ro R M= an 5
p g ta g Re N phén tmg alkyl héa o s
HO R RS X1 R7
Q
lu O Rd Iq

trong d6 cac ky hiéu & cong thirc nay 1a nhu duge dinh nghia trén day.
Phuong phap san xuét 7

Hop chét (If) ¢6 thé dugc tao ra bang phuong phap sau day.
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,N=N

N 1) phan Umg oxy hoéa
/ hoac
1) phén Umg oxy hoa
2) phan tmg khir

phén img ghep cap @ 3) phan ting oxy héa
(lv)
/ =N

- N=N
=N
N, N
/\ phén g xyanua /\ ‘\ L/\ @ °
L X1 hoa phan ung khir Z

\ ] [e} (o] Rd
o Rd (1) Rd 9

(Iy)

trong d6 céac ky hiéu & cong thirc nay 14 nhur dugce dinh nghia trén day.

Ngoai ra, trong budc san xuét hop chét (I) tir cac hop chét nguyén liéu va/hodc
céc hop chét trung gian clia qua trinh san xudt ctia hop cht (I), hop chat (I) c6 thé dugc
téng hop, néu mudn, bang cach thuc hién mt cach don gian phéan tmg khir, phén g
oxy hoa, phan ng Wittig, phan tng Horner-Emmons, phan tng bao v, phan tmg thé
thom 4i nhan, phan g cdng ai nhan v4i carbanion, phan ing Grignard, phan Ung azit
hoéa, phan tng amit hoa khir, phan g tai sap xép Claisen, phan (tng Mitsunobu, phan
tmg Wohl-Ziegler, phén (mg sulfonat este hoa, phan (mg Staudinger, phdn Umg halogen
hoéa ctia nhém hydroxy, phan Gng khir nude, phan img tao vong hodc phén tng chuyén
vi déng vong, hodc bang cach thyc hién két hop hai hodc nhiéu phan tmg trong s6 chiing,
tiy thudc vao cac nhom thé khac nhau ma hop chét (I) c6 thé co.

Khi phan ng khir dugc thuc hién & mdi budce, cac vi du vé chat khir can duoc sir
dung bao gom sat; hydrua kim loai nhu lithi nhém hydrua, natri triaxetoxyborohydrua,
natri xyanoborohydrua, diisobutyl nhém hydrua (DIBAL-H), natri borohydrua va

tetrametylamoni triaxetoxyborohydrua; cac boran nhu phttc hgp boran tetrahydrofuran;
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Raney niken; Raney coban; Pd/C; PtO2; kém; hydro; axit formic; va trietylsilan. Khi lién
két dbi hodic lién két ba cacbon-cacbon duge khir, phan mg khir c6 thé duge thyc hién
bing phuong phap sir dung chét xtc tac nhu paladi-cacbon, chét xtc tac Lindlar va loai
tuong tu. Khi nhém nitro dugc khtr, phan (g khtr c¢ling ¢6 thé duoc thuc hién bang cach
str dung sat va amoni clorua. Khi nhém xyano duge khir, phan g khir cing c6 thé duoc
thyuc hién bang cach st dung cac chat khir dwgc md ta trén déy va natri phosphinat. Khi
axit carboxylic dugc khir, phan tng khir cling ¢6 thé dugc thuc hién bing cach, sau khi
tao ra anhydrit axit hdn hgp véi isobutyl cloformat hodc loai twong tu, st dung natri
borohydrua. Budc nay cé thé dugc thuc hién bang cach st dung chi mot trong sb cac
chét phan tmg, hodc bang cach sir dung hai hodc nhiéu chét trong s6 chiing mot cach két
hop.

Khi phan tmg oxi héa dugc thuc hién & mdi bude, cac vi du vé chét oxy hoa can
duoc st dung bao gdm céc preaxit nhu axit m-cloperbenzoic (mCPBA), hydro peroxit
va tert-butyl hydroperoxit; cac perclorat nhu tetrabutylamoni perclorat; cac clorat nhu
natri clorat; cac clorit nhu natri clorit; periodat nhu natri periodat; céac chét phan tng i6t
héa tri cao nhu iodosylbenzen; cac chat phan g c6 mangan nhu mangan dioxit va kali
permanganat; chi nhu chi tetraaxetat; cac chat phan tmg c6 crom nhu pyridinium
clochromat (PCC), pyridinium dichromat (PDC) va chét phan tmg Jones; hop chat
halogen nhu N-bromosucxinimit (NBS); oxy; ozon; phirc hop trioxit-pyridin; oxalyl
clorua-dimetylsulfoxit; osmi tetroxit; selen dioxit; va 2,3-diclo-5,6-dixyano-1,4-

benzoquinon (DDQ).

Khi phan tmg Wittig dugc thuc hién ¢ mdi bude, cac vi du vé chét phan ng
Wittig cAn dugc sir dung bao gdm alkyliden phosphoran. Alkyliden phosphoran cé thé
duoc didu ché bang phuong phap von di biét, vi du béang cach cho phép mudi phosphoni
phéan ing v&i bazo manh.

Khi phan tng Horner-Emmons dugc thuc hién ¢ mdi bude, céc vi du vé chat phan
tmg cdn duwgc st dung bao gdm phosphonoaxetat este nhu metyl
dimetylphosphonoaxetat va etyl dietylphosphonoaxetat; va bazo nhu hydrua kim loai
kiém va lithi hitu co.
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Khi phan ting thé thom 4i nhan dugc thuc hién & mdi budc, ddi v6i chat phan g,
chit 41 nhan (vi du, amin) va bazo (vi dy, bazo v6 co, bazo hitu co va loai twong tu)

duoc str dung.

Khi phan tng cdng 4i nhan v4i cacbanion, phan ing cong tai vi tri 1,4 41 nhén véi
cacbanion (phan g cong Michael) hodc phan Gng thé 4i nhan véi cacbanion dugc thuc
hién & mdi bude, cic vi du vé bazo can dugce sir dung de tao ra cacbanion bao gom lithi

hitu co, alkoxit kim loai, bazo v0 co, va bazo hitu co.

Khi phan tng Grignard duoc thuc hién & mdi bude, cac vi du vé chat phan Gng
Grignard bao gdm aryl magie halogenua nhu phenyl magie bromua; va alkyl magie
halogenua nhu metyl magie bromua. Chét phéan tmg Grignard c6 thé dugc diéu ché bang
phuong phép vén d biét, vi dy, bang cach cho phép alkyl halogenua hogc aryl halogenua

phan tng v6i kim loai magie trong ete hodc tetrahydrofuran ¢ dang dung moi.

Khi phan g azit héa cua rugu, alkyl halogenua hodc sulfonat este dugc thuc
hién & mdi bude, cac vi du vé chét azit héa cdn duoc st dung bao gdm
diphenylphosphoryl azit (DPPA), trimetylsilyl azit va natri azit. Vi dy, khi rugu duge
azit hoa, phan Ung azit héa nay c6 thé dugc thuc hién béng phuong phip st dung
diphenylphosphoryl azit va 1,8-diazabixyclo[5,4,0Jundec-7-en (DBU), phuong phap st

dung trimetylsilyl azit va axit Lewis, hodc loai twong tu.

Khi phan Gng amin hoéa khtr duge thyc hién & mdi buéde, cac vi du vé chit khu
can dugc str dung bao gdm natri triaxetoxyborohydrua, natri xyanoborohydrua, hydro
va axit formic. Khi chit nén 1 hop chét amin, cac vi du vé hop chét carbonyl can dugc
st dung bao gdm, ngoai paraformaldehyt, cac aldehyt nhu axetaldehyt va cac xeton nhu
xyclohexanon. Khi chét nén 1a hop chét carbonyl, cac vi du v& amin can duge sit dung

bao gdm amoniac; amin bac mjt nhu metylamin; va amin bac hai nhu dimetylamin.

Khi phan tmg Mitsunobu dugc thuc hién & mdi budc, cac azodicarboxylat este
(vi dy, dietyl azodicarboxylat (DEAD), diisopropyl azodicarboxylat (DIAD) va loai

twong tu) va triphenylphosphin dugc st dung lam chét phan tmg.
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Khi phén trmg Wohl-Ziegler dugc thuc hién ¢ mdi buéce, cac vi du vé chat halogen
hoa cin dugc sit dung bao gdm N-iodosucxinimit, N-bromosucxinimit (NBS), N-
closucxinimit (NCS), brom va sulfuryl clorua. Hon nita, phan trng nay ¢ thé dugc thiic
dAy biang cach bo sung nhiét, 4nh séng, cac chét khoi mao gdc nhu benzoyl peroxit va

azobisisobutyronitril vao phan Urng.

Khi phan tng halogen héa ctia nhém hydroxy duogc thuc hién & mdi bude, cac vi
du vé& chit halogen héa can dugc sir dung bao gdm axit hydrohalic va halogenua axit
ctia axit vo co; cu thé 13, axit hydrocloric, thionyl clorua va phospho oxyclorua cho sy
clo héa, va axit hydrobromic 48% cho sy brom hoa. Ngoai ra, phuong phap dé thu dugc
dang alkyl halogenua tir rugu qua phan Ung gifta triphenylphosphin va cacrbon
tetraclorua, cacbon tetrabromua hodc loai tuong tu c6 thé dugc str dung. Theo cach khéc,
phuong phap téng hop dang alkyl halogenua qua toan bd phan ting hai budc bao gdm
bude chuyén héa rugu thanh sulfonat este, va cho phép né phan ting véi lithi bromua,

lithi clorua hodc natri ioddua cling c6 thé duoc sir dung.

Khi phan tmg sulfonat este héa dugc thuc hién & mdi bude, cac vi du vé chat
sulfonyl hoa can dugc sir dung bao gdm metansulfonyl clorua, p-toluensulfonyl clorua,

metansulfonic anhydrua va p-toluensulfonic anhydrua.

Khi phéan tng khur nuée duogc thyc hién ¢ mdi bude, cac vi du vé chit khir nude
can dugc sir dung bao gdm axit sulfuric, phospho pentaoxit, phospho oxyclorua, N,N'-
dixyclohexylcarbodiimit, nhdm oxit va axit polyphosphoric.

Khi phan tng tao vong dugc thuc hién & mdi bude, natri nitrit duogc sit dung lam
chét phan tng, va dung mdi axit nhu axit axetic va axit hydrocloric duge sur dyng lam
dung moi.

Khi phan tmg Staudinger dugc thyc hién ¢ mdi budc, cac vi du v& chit phan tng
bao gdm phosphin nhu triphenylphosphin va nudc.

Khi phan tng chuyén vi dong vong dugc thuc hién & mdi bude, ddi voi chat xuac

tac kim loai can dugc st dung, hop chét ruteni nhu Grubbs chét xtc tac thé hé tha 1,
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Grubbs chét xtc tac thé hé thir 2 va Grubbs-Hoveyda chét xtc tac thé hé thir 2 dugce sir

dung.

Khi phan tmg tai sip xép Claisen duoc thuc hién o mdi budc, phan tng nay c6
thé dugc thuc hién bang cach gia nhiét dung dich phan ting dugc tao thanh tlr cac thanh

phan va dung moi.

Khi phan (g cdng 4i nhan vdi cacbanion, phan tmg cong tai vi tri 1,4 41 nhén véi
cacbanion (phdn (g cong Michael) hodc phan tng thé ai nhan véi cacbanion dugc thyuc
hién & mdi budc, cic vi du vé bazo can duge st dung dé tao ra cacbanion bao gdm lithi

hitu co, alkoxit kim loai, bazo v co, va bazo hitu co.

Hop chat thanh phan va/hoic cac chét trung gian san xuét ctia hop chét (I) ¢6 thé
¢ dang mudi, va mic du ching khéng bi gi6i han cu thé mién 1a phan tng dat dugc, vi
du, cac mudi va loai tuong ty dugc st dung ma gibng v6i mudi ma hop chat (I) va loai

tuong tu c6 thé tao thanh.

Céc hop chét thanh phan va/hodc hop chét trung gian san xuét ctia hop chat (I),
c4c ddng phan ciu hinh (dang E, Z) ¢6 thé duogc tao ra, va tai thoi diém ma cdc dong
phan cAu hinh (dang E, Z) duoc tao thanh, ching c6 thé dugc tach va duge tinh ché bing
cc phuong phap tach thong thuong nhu phuong phép chiét, tai két tinh, cét va séc ky
8 tao ra hop chét tinh khiét. Ngoai ra, su ddng phan héa cua lién két doi c6 thé dat dugc
qua gia nhiét, chat xtic tac axit, phtrc hop kim loai chuyén tiép, chét xtc tac kim loai,
chét xuc tac thudc loai géc, chiéu xa quang hoc, chét xtc tac bazo manh hoic loai twong
tu dé thu dugce ddng phéan tinh khiét trong timg theo cac phuong phap dwgc mé ta trong
tai liéu The New Experimental Chemistry, vol. 14 (dugc bién tip boi The Chemical
Society of Japan), trang 251 dén 253; The Fourth Series of Experimental Chemistry, vol.
19 (dugc bién tap bdi The Chemical Society of Japan), trang 273 dén 274, va cac phuong

phéap tuong duong véi ching.

Khi hop chat dich thu duge & dang ty do qua cac phan tng dwgc mo ta trén day,
né c6 thé duoc chuyén hoa thanh mudi theo phuong phép thong thudng, va khi hop chat

dich thu dugc ¢ dang mudi, n6 c¢6 thé duoc chuyén héa thanh dang ty do hodc mudi khac
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theo phuong phap thong thudong. Hop chét (I) thu duge nhu vy c6 thé duge tich hogc
duoc tinh ché tir dung dich phan g béng cic cach da biét bat ky, vi du, sw chuyén tiép
dung moi, co dic, chiét dung moi, cht phan doan, két tinh, tai két tinh, sic ky hoic loai

tuong tu.

Hop chét (I) thu duge nhu vay, cac hop chét trung gian phan tng khac va cac hgp
chét thanh phﬁn ctia chiing c6 thé dugc tach hodc dugce tinh ché tir hdn hop phan ting
theo phuong phap von da biét, vi du, bang cach st dung cac phwong phap nhu chiét, co
déc, trung hoa, loc, cAt, tai két tinh, sic ky cot, sic ky 16p long, sdc ky long hiéu ning
cao diu ché (HPLC diéu ché) va sic ky long didu ché 4p suét trung binh (LC diéu ché
4p suét trung binh).

Hop chét (I) ¢6 thé & dang mudi, va mudi cta hop chit (I) c6 thé duge san Xudt
theo phuong phap vén da biét. Vi du, khi hop chat (I) 1a hop chit bazo, né c6 thé duge
san xudt bang cach bo sung axit vd co hodc axit hitu co, hodc khi hop chat (I) 12 hop

chét axit, n6 c6 thé duge san xuat bang cach bo sung bazo hitu co hodc bazo vo co.

Khi hop chét (I) 1a solvat (vi dy, hydrat), solvat cta hop chét dich c6 thé duoc
tach khoi hdn hop phan tng bing cac phuong phap khac nhau nhu cit va két tinh sau
khi cho phép cac hop chét thanh phan phan tng trong dung méi thich hop. Chét khong
phai solvat c6 thé dugc tao ra bang qué trinh chuyén tiép khir solvat cta solvat qua sy

ting nhiét d9, lam kho hodc loai tuong tu.

Khi hop chét (I) c6 thé c6 cac dong phan ddi quang, cac ddng phan ddi quang
riéng r& va hdn hop cta chiing déu dugc bao ham trong pham vi cla séng ché, va cac
ddng phan nay c6 thé dugc cho cach phan giai quang hoc hodc co thé dugc san xuat
riéng &, theo phuong phép von da biét, néu mudn.

Khi hop chét (I) c6 mat & dang cac dong phan céu hinh, ddng phan khong d6i
quang, cac dong dang hogc loai twong tu, ching c6 thé dugc tach theo cich tach hodc
tinh ché dugc mo ta trén day, néu mudn. Ngoai ra, khi hop chét (I) 12 raxemat, n6 c6 thé

dugc tach thanh dang S va dang R theo cac cach phan giai quang hoc thong thuong.
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Khi hop chét (I) c6 cac ddng phan lap thé, sang ché bao ham ddng phan 13p thé

don hozic hdn hgp ctia chiing.

Hop chét (I) c6 thé 1 tién dugc chét. Tién duge chat dé chi hop chit ma dugc
chuyén hoa thanh hop chét (1) 1a két qua ctia phan (mg v6i enzym, axit da day hodc loai
tuong tu trong céc didu kién sinh 1y in vivo, tirc 13, hop chét trai qua qua trinh oxy héa
bang enzym, qua trinh khir, thity phén hodc loai twong tu dé dugc chuyén hoa thanh hop
chit (I) va hop chét ma tréi qua qué trinh thity phan hoc loai twong tw bang axit da day

hoic loai twong tu dé duge chuyén hoa thanh hop chat (I).

Céc vi du vé tién duoc chét ddi véi hop chat (I) bao gdm hop chat véi nhém
amino trong hop chét (I) dugc axyl héa, alkyl hoa va phosphoryl héa (vi dy, hop chat
v6i nhém amino trong hop chat (I) dwgc eicosanoyl héa, alanyl hoa,
pentylaminocarbonyl héa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metoxycarbonyl hoa,
tetrahydrofuranyl hoa, pyrrolidylmetyl hoa, pivaloyloxymetyl hoa, tert-butyl hoa va loai
tuong tu); hop chét v6i nhém hydroxyl trong hop chit (I) duoc axyl hoa, alkyl hoa,
phosphoryl hoa va borat hoa (vi du, hop chit v6i nhém hydroxy trong hop chét (I) duge
axetyl hoa, palmitoyl hoéa, propanoyl héa, pivaloyl hoa, sucxinyl hoa, fumaryl hoa,
alanyl héa, dimetylaminometylcarbonyl hoa va loai twong tu); va hop chét v6i nhém
carboxyl trong hop chét (I) duoc este héa va amit hoa (vi dy, hop chét v&i nhom carboxyl
trong hop chat (I) dugc etyl este hoa, phenyl este hoa, carboxymetyl este hoa,
dimetylaminometyl este hoa, pivaloyloxymetyl este hoa, etoxycarbonyloxyetyl este hoa,
phtalidyl ~ este  héa,  (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl ~ este  hoa,
xyclohexyloxycarbonyletyl este hoa, metylamit hoa va loai twong tu). Céc hop chét nay
¢6 thé dugc san xuht tir hop chét (I) theo phuong 4n da biét. Ngoai ra, tién duge chat
ctia hop chét (I) ¢6 thé ciing 1a chét ma dugc chuyén héa thanh hop chat (I) trong cc
diéu kién sinh 1y nhu dugc md ta trong tai liéu "Pharmaceutical Research and
Development", vol. 7, Design of Molecules, pp,163-198, dugc ban hanh nam 1990 béi
HIROKAWA SHOTEN.
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Hop chét (I) hoic tién dugc chét ctia né (sau day, c6 thé dugc goi tit 1a hop chat
theo sang ché) c6 thé c6 hoat tinh hoat héa NRF?2 in vivo tuyét voi, va c6 thé hitu dung

lam chét ngin ngira hozc diéu tri bénh lién quan dén tng suit oxy hoa.

Hop chét theo sang ché duoc ky vong 1a c6 duge luc hoc vuot trdi (vi dy, kha
ning hap thu qua dudng miéng, thoi gian ban huy cua duge chét trong mau, kha ning
truyén qua ndi so, kha ning on dinh chuyén héa) va c6 doc tinh thap (vi dy, ddc tinh cap,
doc tinh man tinh, ddc tinh di truyén, doc tinh sinh san, ddc tinh tim, sy twong tac dugc
chét, kha nang sinh ung thu), va c6 thé duoc sir dung an toan qua dudng miéng hodc
ngoai dudng tidu héa cho dong vét c6 va (vi dy, nguoi, khi, gia suc, ngya, lon, chudt
nhét, chuot céng, chudt d@)ng, tho, méo, cho, ctru, dé) dudi dang thuc ma khong c6 su
thay dbi hodc & dang dwoc pham dugc tao ra béng cach tron hop chét theo sing ché véi
chit mang dugc dung hoic loai twong tw. Cac vi du vé viée st dung "ngoai duong tiéu
hoa" bao gém st dung dudi ludi, trong tinh mach, trong co, dudi da, trong co quan,
trong miii, trong da, dit dng truyén, trong ndo, trong tryc trang, trong am dao, trong
bung va trong khéi u, st dung cho ving 1an cén cla khéi u va loai twong tu, va st dung

tryc tiép cho ton thuong.

Puoc tin ring hop chét theo sang ché c6 hinh dang ¢b dinh vi n6 c6 céu triic vong
16n, va c6 hoat tinh hoat hoa NRF2 vuot trdi, va do do, nod co thé thé hién tinh hidu qua
trong viéc ngin ngira hogc didu tri bénh lién quan dén mg suét oxy héa va gy ra boi
g sut oxy héa, nhu bénh gan (vi dy, bénh viém gan (vi dy, b¢nh gan nhiém m& khong
do rugu, bénh gan nhiém md, bénh viém gan do rugu, bénh viém gan B, bénh viém gan
C, bénh tic tinh mach gan), bénh xo gan, bénh éng mat (vi du, ching X0 gan & mat
nguyén phat (PSC)), bénh tim mach (vi dy, bénh suy tim, bénh cao huyét 4p dong mach
phdi, bénh nhdi mau co tim, chimg xo cting ddng mach, bénh dau that nguc, bénh nhoi
méau ndo, xuit huyét ndo, phinh dong mach chu, boc tach dong mach chi, chimg xo cling
than (vi du, chiing xo cliing thin tang huyét ap), bénh dong mach ngoai bién (PAD),
viém tic xo cing dong mach, rdi loan nhip tim), bénh phé)i (vi dy, bénh phéi tic nghén
man tinh (COPD), xo héa phbi ty phéat (IPF), bénh xo nang, bénh hen, bénh viém phoi,

viém phdi sic, viém phdi k&, nhidm tring dudng hd hép, ton thuong phdi cép, hoi chimg
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suy ho hip cip (ARDS), thiéu hut o1-antitrypsin), bénh thén (vi du, bénh than man tinh
(CKD), bénh than do dai thao duong (DKD), t6n thuong than cdp tinh (AKI), viém cau
than, viém dai bé than, viém than k&, bénh xo hoa céu than, hoi chimg than hu, viém
than lupus, hoi ching Alport, bénh 1y than IgA, than da nang), bénh hé than kinh trung
wong (vi dy, bénh Parkinson, bénh Alzheimer, ching mat tri, bénh dot quy, xo cling cot
bén teo co (ALS), thoai héa ddy séng tiy ndo (SCD), bénh polyglutamin, bénh prion,
bénh Huntington, chan thuong so ndo, bénh ddng kinh, bénh tu ky, bénh trdm cam, loan
dudng chat tring ndo), bénh ti thé (vi dy, chimg mAt diéu hoa van dong Friedreich, bénh
ly co ti thé), bénh viém (vi du, bénh da xo cling, bénh thép khép man tinh, bénh lupus
ban do hé théng, hoi chimg Sjoegren, bénh xo cling bi, bénh viém gan tu mién, bénh d4i
thdo duodng typ 1, bénh viém loét dai trang, bénh Crohn, bénh viém rudt (IBD), bénh
viém d6t sdng, bénh phén hoa, bénh chit tao keo), bénh lién quan dén 161 song (vi dy,
bénh d4i thao dudng, bénh tang lipit huyét, bénh béo phi, bénh huyét ap cao, bénh
cholesterol mau cao) va bién ching ctia né (vi du, bénh Iy vong mac tiéu duong, DKD,
bénh ly than kinh do tiéu dudng), bénh té bao hé)ng cAu Iudi 1iém, bénh thiéu mau tan
huyét, bénh thiéu méau (vi du, bénh thiéu mau khong tai tao, bénh thiéu mau tan huyét),
bénh ung thu (vi du, ung thu gan, ung thu phdi, ung thu thin, ung thu truc trang, u
melanin, u nguyén bao tiy, u nguyén bao than kinh, bénh bach cau), chiing suy mon,
bénh da day-rudt (vi du, r6i loan da day-rudt chirc ning, loét da day, viém thuc quan
trao nguoc, viém tuy), bénh noi tiét (vi du, hdi chitng Cushing, bénh Hashimoto), bénh
mét (vi dy, thodi hoa diém vang do tudi, rdi loan ndi méd giac mac, loan dudng giac mac
ndi moé Fuchs (FECD), viem mét, dau mét, bénh 1y véng mac & tré sinh non, bénh duc
nhan mét, bénh kho mét), bénh vé da (vi dy, bénh vay nén, viém da, viém da do tia xa,
bong biéu bi bong nuée, viém da di ing, viém miéng), suy gidm viéc lanh vét thuong,
bénh vé xwong (vi du, chiing lodng xuong, bénh xuwong hé thong, gdy xuong), nhiém
virut (vi duy, virut HIV, cytomegalovirut, virut hop bao ho hép, virut cim), nhiém doc
kim loai ning (vi du, nhiém ddc chi, nhidm doc thiy ngan), nhiém doc thudc trir sau
bénh (vi dy, nhiém doc thudc diét cd6 manh, nhiém ddc phospho hitu co), rdi loan do
dugc chat (vi du, r6i loan than do dugc chat, rbi loan gan do dugc chét (vi du, rdi loan
gan do axetaminophen), i loan phdi do dugc chat (vi dy, dau lung dudi, dau day than
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kinh hong, thoat vi dia dém, dau cd, cing vai), ching dau (vi du, dau xo co, dau than
kinh), chén thwong do thiéu méu cuc bo-tai tudi méu va sdc sau khi ghép va phau thuft
tang, 140 hoa, 130 nhi, tdng van dong (vi du, chung thiéu co), bénh tiét nidu (vi du, roi
loan di tiéu), bénh nha khoa (vi du, bénh nha chu), bénh tai mii hong (vi du, kh6 nghe),
chtng say do cao, hoi ching mét moi man tinh, va chimg téc thua. Ngoai ra, hop chat
theo sang ché c6 thé thé hién sur ting cuong tic dung diéu tri bénh ung thu va tac dung
cai thién ti 1& sdng bing cach sir dung két hop véi chét chdng ung thu mién dich (vi du,
khéng thé wc ché diém kiém tra mién dich). Hon nita, n6 c6 thé thé hién hoat tinh thic

dAy tai sinh (vi du, chat thic dAy tai sinh gan sau khi phau thuét cit bo gan).

Cu thé, hop chét theo sang ché c¢6 thé, dugc dya trén hoat tinh hoat hda NRF2 ctia
no, hitu dung la chét ngan ngira hodc tri liéu cho bénh gan (vi du, bénh gan nhiém md
khong do rugu (NASH), bénh viém gan do ruou, rdi loan gan do duoc chit), bénh ng
mat (vi dy, chiing xo gan & mat nguyén phat (PSC)), bénh tim mach (vi dy, bénh suy
tim ho#ic bénh cao huyét 4p dong mach phdi), bénh phdi (vi du, bénh phdi tdc nghén
man tinh (COPD)), bénh thén (vi dy, bénh than man tinh (CKD) hoéc tén thuong than
cép tinh (AKI)), nhiém doc axetaminophen, bénh hé than kinh trung wong (vi du, bénh
Parkinson, bénh Alzheimer, bénh dot quy), bénh ti thé (vi dy, ching mét diéu hoa van
dong Friedreich, bénh ly co ti thé), bénh viém (vi dy, bénh da xo cting, bénh viém rudt

(IBD)), bénh té bao hong cau ludi liém, hozc loai twong tu.

Lidu lugng hop chit theo sang ché thay dbi tiy thudce vao dudng st dung, triéu
chimg va loai twong tu. Vi du, dbi v6i viée st dung qua dudng udng cho bénh nhan bi
bénh viém gan (nguoi 16n, thé trong 40 dén 80 kg, vi dy, 60 kg), liéu dung 1a, vi dy,
0,001 dén 1000 mg/kg khdi luong co thé/ngay, téthon 12 0,01 dén 100 mg/kg khdi luong
co thé/ngay, va t6t hon nita 12 0,1 dén 10 mg/kg khéi lugng co thé/ngay. Lugng nay c6
thé duge sir dung O tir mot dén ba phan mdi ngay.

Thubc chira hop chét theo sang ché c6 thé duge st dung & dang hop chat theo
sang ché don nhét hodc ¢ dang duge phém duoc tao thanh b??mg cach tron hop chét theo
sang ché v4i chat mang dugce dung theo phwong phép (vi du, cic phuong phép duge mé

ta trong Pién dugc cia Nhat Ban) ma vén da biét 1a phuong phép san xut ché pham
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duge. Thude chira hop chét theo sang ché ¢6 thé dugc st dung mot cach an toan qua
dudng miéng hodc ngoai dudng tiéu hoa (vi dy, st dung trong tinh mach, trong co, dudi
da, trong co quan, trong miii, trong da, dat éng truyén, trong ndo, trong tryc trang, trong
am dao va trong mang bung, va sit dung cho vét thuong) & dang, vi dy, vién nén (bao
g6m vién nén boc dudng, vién nén dugc bao mang, vién nén dudi ludi, vién nén phan
ra trong miéng, trong ma hogc loai twong tu), vién tron, dang bot, dang hat, vién nang
(bao gdm vién nang mém, vién vi nang), vién ngam, siro, dang long, nhil tuong, huyén
phu, ché phdm gidi phéng c6 kidm soat (vi du, ché pham giai phong tire thi, ché pham
giai phong kéo dai, vién vi nang giai phong kéo dai), sol khi, mang (vi du, mang phan
r4 trong miéng, mang bam dinh dich niém mac miéng), ti€ém (vi dy, tiém dudi da, tiém
trong tinh mach, tiém trong co, tiém trong bung), truyén nhé giot, ché phém loa1 hép thu
qua da, thudc m&, nudc thom, miéng déan 4p da, vién dan (vi dy, vién dan dat tryc trang,
vién dan dit am dao), vién két, ché pham ding cho mii, ché phdm dung cho phéi (hit),

dang nho mat hodc loai twong tu.

D&i v6i "chat mang duoc dung" duge mo ta trén day, nhiéu loai chit mang hiru
co hodc vo co ma da duge sir dung phd bién 1am cac nguyén lidu bao ché (nguyén liéu
ban dau) dugc sir dung. Vi dy, ta duge, chét 1am tron, chét gin két, chét gy rd va chét
tuong ty dugc sir dung cho ché phém rdn, va dung moi, chit hd trg hoa tan, chét tao
huy@n phu, chit gay ding truong, chit dém, chit lam diu va loai tuong tw duge st dung
cho ché phim dang 1ong. Ngoai ra, néu can, chét phu gia ché phim nhu chét bao quan,

chét chdng oxy héa, chat tao mau va chét tao ngot ¢6 thé ciing duge s dung.

Céc vi du vé ta dugc bao gém lactoza, dudng trang, D-mannitol, tinh bdt, tinh bot
ngd, xenluloza két tinh va axit silicic khan nhe.

Céc vi du v& chét 1am tron bao gdm magie stearat, canxi stearat, d4 talc va silic
dioxit keo.

Céc vi du v& chit gén két bao gdm xenluloza két tinh, dudng tring, D-mannitol,
dextrin, hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza, polyvinylpyrrolidon,

tinh bot, sucroza, gelatin, metyl xenluloza va natri carboxymetyl xenluloza.
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Céc vi du v& chit giy rd bao gdm tinh bot, carboxymetyl xenluloza, canxi

carboxymetyl xenluloza, natri carboxymetyl tinh bot va L-hydroxypropyl xenluloza.

Céc vi du vé dung mdi bao gom nudc dé tiém, ruou, propylen glycol, macrogol,

dau virng, dau ngd va dau dliu.

Céc vi du vé chét hd tro hoa tan bao gdm polyetylen glycol, propylen glycol, D-
mannitol, benzyl benzoat, etanol, tris-aminometan, cholesterol, trietanolamin, natri

carbonat va natri xitrat.

Céc vi du v& chét tao huyén phil bao gdm chit hoat dong bé mit nhu stearyl
trietanolamin, natri lauryl sulfat, axit lauryl aminopropionic, lecithin, benzalkonium
clorua, benzetonium clorua va glycerin monostearat; va cac polyme ua nuGe nhu rugu
polyvinyl, polyvinylpyrrolidon, natri carboxymetyl xenluloza, metyl xenluloza,

hydroxymetyl xenluloza, hydroxyetyl xenluloza va hydroxypropyl xenluloza.

Céhc vi du v& chit tao ding truong bao gdm glucoza, D-sorbitol, natri clorua,
glyxerin va D-mannitol.

Céc vi du vé& chit dém bao gdm cac dung dich dém cua mudi phosphat, mudi
axetat, mudi carbonat va mudi xitrat.

Céc vi du vé chét 1am diu bao gdm ruou benzylic.

Céac vi du vé chit bao quan bao gdm para-oxybenzoat este, clobutanol, rwou
benzylic, rugu phenyletyl, axit dehydroaxetic va axit sorbic.

Céc vi du vé chit chdng oxy héa bao gdm mudi sulfit, axit ascorbic, a-tocopherol.

Duoc phém c6 thé duge san xuét theo phuong phap thong thudng bang viéc bd
sung hop chét theo sang ché & ti 1¢ thong thudng 12 0,01 dén 100% (khdi lugng/khbi
lugng) va tét hon 1a 0,1 dén 95% (khdi lugng/khdi lugng) so véi tong luong ché phim
mic du ti 16 nay thay ddi tuy thudc vao dang liéu, phuong phap st dung, chat mang va
loai tuong tu.

Hop chét theo sang ché c6 thé dugc sir dung két hop v6i thanh phan hoat tinh

khac (sau day duge goi t4t 13 duoc chét di kém).
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L4 duge chét di kém, hop chét ma co thé c6 tac dung ngdn nglra va/hodc didu tri
chéng lai bénh do Ung sudt oxy hoa hodc mudi ctia n6 c6 thé duoc két hop mot cach
thich hop tily thudc vao bénh 1a dich diéu tri. Céc vi du vé& hop chét ma ¢6 thé c6 tac
dung ngan ngira va’hodc didu tri chdng lai bénh do tmg sut oxy héa hogc mubi ctia né
bao gdm chét trg tim nhu digoxin, cht chu van B nhu dobutamin, chit e ché B nhu
carvedilol, dugc chét gay gidn mach nhu nitroglyxerin, prostaxyclin va riociguat, cac
chét e ché enzym chuyén hoa angiotensin nhu ramipril, cac chét d6i khang thu thé
angiotensin II nhu candesartan, thuéc loi tiéu nhu hydroclothiazit va furosemit, chat ddi
khang thy thé canxi nhu amlodipin, cac chét d6i khang thu thé corticoit khoang nhu
eplerenon, chit ddi khang thy thé endothelin nhu bosentan, thudc chdng dong méu nhu
rivaroxaban, thudc huy tiéu cau nhu clopidogrel, thudc chéng bénh tiéu dudng nhu
metformin, alogliptin, pioglitazon va ipragliflozin, thudc cai thién loan lipit mau nhu
atorvastatin, fenofibrat, ezetimibe va niacin, thudc khang viém nhu roflumilast, chét chu
vén thu thé adrenergic -2 nhu salbutamol, cac ché phim steroit, tién chat Dopamin nhu
levodopa, chét ¢ ché monoamin oxidaza B nhu selegilin, va thuc chéng tiét cholin
nhu biperiden. Céc vi du khac vé thuéc di kém bao gdm chit e ché diém kiém tra mién

dich nhu khéng thé khang PD-1, khéng thé khang PD-L1 va khang thé khang CTLA-4.

Bang cach két hop hop chit theo sang ché véi thube di kém, cic tac dung vugt

trdi c6 thé dat duoc, nhu:

(1) liéu lugng c6 thé duge gidm so véi sir dung don clia hop chét theo sang ché hoic

duoc chit di kém;

(2) duoc chét dé duge két hop voi hop chét theo sang ché c6 thé duge chon tity thudce

vao cac triéu ching cuia bénh nhan (triéu ching nhe, triéu chimg nang va loai twong tu);

(3) khoang thoi gian diéu tri c6 thé duoc dit 1au béng cach chon dugc chit di kém c6 co

ché hoat dong khéc véi co ché hoat dong ctia hop chét theo sang ché;

(4) tac dung diéu trj kéo dai c6 thé dugc thiét ké bing cach chon dugc chat di kém c6

co ché hoat dong khac véi hop chét theo sang ché; va
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(5) tac dung hiép ddng co thé dat duoc bing cach st dung két hop ciia hop chat theo

sang ché va dugc chat di kém.

Sau day, viée st dung két hop ciia hop chét theo sang ché véi duge chat di kém

duoc dé cap dén 1a "ché phdm két hop theo sang ché".

Dua vao viée sit dung ché phdm két hop theo sang ché, thoi gian sir dung hop
chit theo sang ché va dugc chat di kém khong bi gidi han, va hop chét theo sang ché
hodc duoc phém ctia n6 va dugc chét di kém hodc duge phém ctia né c6 thé dugce sir
dung cho dbi twong sir dung dong thoi, hodc 6 thé dugc st dung & thoi gian khic nhau.
Lidu lugng ctia duoc chit di kém c6 thé duge xéc dinh theo lidu lugng ma dugc st dung
v& mit 1am sang, va c6 thé duoc chon mot cach thich hgp tuy thudce vao dbi tuong s

dung, duong st dung, bénh, su két hop va loai tuong tu.

Ché d st dung ctia ché phim két hop theo sang ché khong bi gi6i han cu thé, va
dly du 1a hop chét theo sang ché va duge chét di kém dwogc két hop khi sir dung. Céc vi
du v& ché do sir dung nhu vay bao gdm (1) st dung ché phim don thu dugc bing cach
phdi ché ddng thosi hop chét theo sang ché va duge chét di kém, (2) san phim dong thoi
hai loai ché phdm thu dwgc bang cach phéi ché riéng 1& hop chét theo sang ché va duoc
chét di kém qua ciing dudng st dung, (3) st dung hai loai ché phdm thu dugc bing cach
phdi ché riéng r& hop chit theo sang ché va dugc chét di kém qua cing dudng st dung
nhung v&i sy khac nhau vé thoi gian, (4) sit dung ddng thoi hai loai ché phim thu dugc
bang cach phéi ché riéng 1& hop chat theo sang ché va duge chét di kém qua cac dudng
stt dung khac nhau, (5) st dung hai loai ché phém thu dugc bang cach phéi ché riéng 18
hop chét theo sang ché va dugc chét di kém qua cac duong st dung khac nhau véi thoi
gian st dung khac nhau (vi du, st dung hop chét theo sang ché va duoc chét di kém theo

thir tu dwoc md t4, hodc theo thi ty dao nguoc) va loai twong tu.

Ché phdm két hop theo sang ché c6 doc tinh thdp. Vi du, hop chat theo sang ché
va/hoic dugce chit di kém duge mé ta trén day ¢6 thé duge két hop véi chat mang dugo
dung theo phuong phép da biét dé bao ché dugc phdm nhu vién nén (bao gdm vién nén
boc dudng va vién nén duge phi mang), dang bot, dang hat, vién nang (bao gdm vién
nang mém), dang 1ong, dang tiém, dang vién dan, chét giai phong kéo dai va loai twong
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tu. Cac ché phim nay c6 thé duoc st dung an toan qua dudng udng hoic ngoai duong
tiéu hoa (vi dy, sir dung tai chd, qua tryc trang, trong tinh mach). C6 thé str dung tiém
trong tinh mach, trong co, dudi da, hodc str dung trong co quan hodc st dung truc tiép

cho vét thuong.

Céc vi du vé chit mang dugc dung ma c6 thé duge st dung dé san xuat ché phdm
két hop theo sang ché bao gbm nhiéu loai chat mang hitu co hodc v co ma dugc st
dung phd bién lam nguyén liéu bao ché. Vi du, ta dugc, chat 1am tron, chét gin két va
chét gy rd c6 thé duge str dung cho ché phim rin. Déi véi ché phdm dang long, dung
mdi, chit hd trg hoa tan, chit tao huyén phu, chét tao ddng truong, chit dém, chat lam
diu va chét twong tu c6 thé duge sit dung. Hon nita, néu can, cic chét phu gia thong
thuong nhu chit bao quan, chit chdng oxy héa, chét tao mau, chét tao ngot, chat hip thu

va chét 1am w6t c6 thé duge sit dung mdt cach thich hgp & lugng thich hop.

Céc vi du vé ta dugc bao gém lactoza, dudng tréng, D-mannitol, tinh bdt, tinh bot

ngd, xenluloza két tinh va axit silicic khan nhe.

Céc vi du vé chat 1am tron bao gom magie stearat, canxi stearat, da talc va silic

dioxit keo.

Céc vi du v& chét gén két bao gdm xenluloza két tinh, dudng tring, D-mannitol,
dextrin, hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza, polyvinylpyrrolidon,

tinh bot, sucroza, gelatin, metyl xenluloza va natri carboxymetyl xenluloza.

Cac vi du vé chit giy 1i bao gdm tinh bot, carboxymetyl xenluloza, canxi

carboxymetyl xenluloza, natri carboxymetyl tinh bot va L-hydroxypropyl xenluloza.

Céc vi du v& dung méi bao gdm nuée dé tiém, rugu, propylen glycol, macrogol,
dau virng, ddu ngd va dau 6liu.

Céc vi du vé chét hd trg hoa tan bao gdm polyetylen glycol, propylen glycol, D-
mannitol, benzyl benzoat, etanol, tris-aminometan, cholesterol, trietanolamin, natri

carbonat va natri xitrat.
Céc vi du vé chét tao huyén phu bao gdm chét hoat dong bé mit nhu stearyl
trietanolamin, natri lauryl sulfat, axit lauryl aminopropionic, lecithin, benzalkonium
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clorua, benzetonium clorua va glycerin monostearat; va cac polyme ua nuéc nhu ruou
polyvinyl, polyvinylpyrrolidon, natri carboxymetyl xenluloza, metyl xenluloza,

hydroxymetyl xenluloza, hydroxyetyl xenluloza va hydroxypropyl xenluloza.

Céc vi du v& chit tao déng trwong bao gém glucoza, D-sorbitol, natri clorua,

glyxerin va D-mannitol.

Céc vi du vé chat dém bao géom cac dung dich dém cta mudi phosphat, muoi

axetat, mudi carbonat va muoi xitrat.
Céc vi du vé chat lam dju bao gom ruou benzylic.

Céc vi du vé chit bao quan bao gom para-oxybenzoat este, clobutanol, rugu

benzylic, rugu phenyletyl, axit dehydroaxetic va axit sorbic.
Céc vi du vé chét chdng oxy hoa bao gdm mudi sulfit, axit ascorbic, o-tocopherol.

Ti 1¢ trdn ctia hop chit theo sang ché va dugc chét di kém trong ché pham két hop
theo sang ché c6 thé dugc chon mot cach thich hop tuy thude vao d6i tugng st dung,

duong st dung, bénh va loai tuwong tu.

Vi du, ham luong ctia hgp chét theo séng ché trong ché phdm két hop theo sang
ché thay ddi tuy thudc vao dang bao ché, nhung thudng tir khoang 0,01 dén 100% theo
khéi lugng, tdt hon 14 tir khoang 0,1 dén 50% theo khdi lwgng, va con tot hon 1a khoang

tir khoang 0,5 dén 20% theo khdi lwgng so véi toan b ché pham.

Ham lugng cua duoc chit di kém trong ché phdm két hop theo sang ché thay d6i
flly thude vao dang bao ché, nhung thudng tir khoang 0,01 dén 100% theo khéi lugng,
t4t hon 14 tir khoang 0,1 dén 50% theo khdi lugng, va con tot hon 1a khoang tir khoang
0,5 dén 20% theo khdi lugng so v6i toan b ché pham.

Ham luong cac chét phu gia nhu chit mang trong ché phim két hop theo sang
ché thay ddi ty thudc vao dang ché pham, nhung thong thuong tr khoang 1 dén 99,99%
khéi lugng, va tét hon 1a khoang tir khoang 10 dén 90% khéi lugng so vé6i toan b ché

pham.
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Ngodi ra, khi hop chit theo sang ché va dugce chét di kém dugc bao ché riéng 18,
c4c ham luong ctia ching c6 thé 1 cac ham lugng nhu néu trén.
Vi du thue hién sang ché

Sang ché s& dugc md ta chi tiét hon véi su tham chiéu dén cac Vi du, Vi dy thir
nghiém, va Vi du bao ché sau day. Tuy nhién, cac vi du nay khong lam gi6i han sang
ché, va c6 thé dugc thay dbi trong pham vi ma khong tach khoi pham vi clia sang ché.

Trong céc vi du sau day, "nhiét do phong" thudng dé chi khoang 10°C dén khoang
35°C. Céc ti 1& dugc thé hién trong cic dung méi hdn hop chi ti 1& thé tich trir khi duogc
luu ¥ 12 khac. % d& chi % theo khéi lugng trir khi duoc luu y 1a khéc.

Sy rira giai trong sic ky cot trong cac Vi du duoc thuc hién dudi sy quan sat bang
TLC (Séc ky 16p mong) trir khi duge dé cap dén 13 khac. Trong quan sat TLC, 60 F254
dugc san xuét boi Merck KGaA duge st dung 1am dia TLD, va dung mdi ma duoc st
dung 1am dung méi rira giai trong sic ky cot duge s6 luong & dang dung mbi phat trién.
Ngoai ra, may do UV duoc sir dung dé phat hién. Trong sic ky cdt silica gel, khi NH
duoc mé ta, silica gel lién két aminopropylsilan duge st dung, va khi Diol dugc mo ta,
silica gel lién két 3-(2,3-dihydroxypropoxy)propylsilan duoc sir dung. Trong HPLC
(Shc ky 16ng hiéu ning cao), khi C18 duge mo ta, silica gel lién két octadexyl duoc st
dung. Céc ti 1€ ctia cac dung moi rira giai chi ra cac ti 1€ thé tich trir khi duoc luu y 14
khac.

Trong cac Vi du sau day, cac tu viét tit duoc mé ta dudi ddy s& duoc st dung.
mp: nhiét d§ nong chay
MS: phd khbi
M: ndng do mol
N: tinh chudn
CDCls: cloroform dugc doteri hoa

DMSO-ds: dimetylsulfoxit dugc doteri hoa

'"H NMR: cong hudng tir hat nhan proton
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LC/MS: Sic ky 1ong phd khéi

ESI: ion hoa phun dién

EtOAc: etyl axetat

APCT: ion héa hoa hoc 4p suét khi quyén
DMEF: N,N-dimetylformamit

DMSO: dimetylsulfoxit

DMAP: N,N-dimetylamino-4-aminopyridin

Et: etyl

EDCI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

HATU: 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat

HOBt: 1-hydroxybenzotriazol
PPhs: triphenylphosphin

THEF: tetrahydrofuran

CPME: xyclopentyl metyl ete
AcOH: axit axetic

HPLC: sic ky 16ng hidu ning cao
Boc: tert-butoxycarbonyl

Ts: p-toluensulfonyl

TBTU: 1-[bis(dimetylamino)metylen]-1H-benzotriazolium 3-oxit tetrafloborat

KHMDS: kali hexametyl disilazit
BuLi: butyllithi

COD: 1,5-xyclooctadien

DCM: diclometan

DEAD: dietyl azodicarboxylat
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DIPEA: diisopropyletylamin

DMA: N,N-dimetylacetamit

dba: dibenzylideneaxeton

dppf: 1,1'-bis(diphenylphosphino)feroxen
1Pr: isopropyl

NBS: N-bromosucxinimit

NMM: N-metylmorpholin

TFA: Axit trifloroaxetic

TLC: sic ky 16p mong

TMS: Trimetylsilyl

HPLC diéu ché pha ddo: Phuong phép A

HPLC didu ché dugc thuc hién trén thiét bi tinh ché tu dong Waters. Tén cot: YMC
Triart C18 (100 x 30 mm, Sum) vén hanh tai nhiét d0 moi truong xung quanh va tde do
dong 1a 30 mL/phut. Pha dong: A = 20mM Amoni Bicarbonat trong nudc,
B=Axetonitril; Dic diém Gradien: Thanh phan ban dau pha dong 1a 80% A va 20% B,
sau d6 60% A va 40% B trong 2 phut, sau d6 dén 20% A va 80% B trong 12 phut, sau
d6 dén 5% A va 95% B trong 13 phut, gitt thanh phin nay lén dén 15 phat dé rira cdt,

sau d6 tré lai thanh phin ban dau trong 16 phut va giit toi 18 phit.

HPLC diéu ché khong dbi xting pha dao: Phuong phap B

HPLC didu ché duoc thuc hién trén thiét bi tinh ché tu dong Waters. Tén cdt: REFLECT
I xenluloza C (250 AX 21,2 mm, 5pm) van hanh tai nhiét d¢ moéi truong xung quanh va
tbc 4o dong 1a 16 mL/phut. Pha dong: A = 0,1% TFA trong nudc, B=Axetonitril; Déc
diém Gradien: Thanh phin ban dau pha dong 1a 80% A va 20% B, sau d6 70% A va
30% B trong 2,5 phit, sau d6 dén 55% A va 45% B trong 6 phtt, sau d6 dén 15% A va
85% B trong 25 phiit, sau d6 dén 5% A va 95% B trong 26 phut, giit thanh phéan nay lén
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dén 30 phut dé rira cot, sau d6 tré lai thanh phan ban dau trong 30,5 phit va gift t6i 6

phut.

HPLC diéu ché khong ddi xting pha binh thudng: Phuong phap C

HPLC diéu ché dugc thuc hién trén Agilent Prep-HPLC. Tén cot: Chiralpak IA (21,0 x
250 mm, 5um ) van hanh tai nhiét d0 moi truong xung quanh va tdc do dong 1a 21
mL/phat. Pha dong: Hexan/DCM/EtOH/TFA : 70/15/15/0,1; Dac diém Gradien: Thanh
phdn ban du pha dong 13 80% A va 20% B, sau d6 70% A va 30% B trong 2,5 phiit,
sau d6 dén 55% A va 45% B trong 6 phut, sau d6 dén 15% A va 85% B trong 25 phut,
sau d6 dén 5% A va 95% B trong 26 phut, gif thanh phan nay lén dén 30 phut dé rira

cot, sau d6 tro lai thanh phan ban dau trong 30,5 phit va giit t6i 6 phit.

HPLC diu ché khong di xting pha binh thuong: Phuong phap D

HPLC khong dbi xtmg dugc thuc hién trén hé thdng tinh ché thil cong Waters v6i Bom
gradien b tir 2545  va may phat hién UV 2489. Tén cot: Chiralpak TA (250 x 21,2
mm, S5um) vin hanh tai nhiét d6 moi truong xung quanh va toc do dong 1a 26 mL/phit.
Pha dong: A =Etanol, B=0,1% TEA trong n-Hexan; Déc tinh déng dong: A: B=30%:
70%, ciing thanh phan dwoc giit 1én dén trong tong thoi gian chay 1a 35 phut. My phat
hién dugc 14p trinh tai bude song cia hop chét, tre 12 293 nm va sy didu ché mau duge

thuc hién béng cach st dung Metanol va DCM.

P&i véi 'H NMR, NMR bién déi 6n nhiét duoc sir dung cho phép do. Dé phan
tich, ACD/SpecManager (tén san phdm) hoc loai twong tw duoc sir dyng. Cac dinh rat
thodi cuia cac proton nhu cac dinh cho cac nhom hydroxy hodc nhém amino khdng dugc
mo ta.

MS duge do bang LC/MS. Ddi véi phwong phép ion héa, phuwong phap EST hodc

phuong phap APCI dugc str dung. Dé&i véi cac dit lidu, cac gia tri dugc do (duge tim
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thiy) dugc mo ta. Thong thudng, cac dinh ion phan tir (nhu [M+H]" va [M-H]") duogc
quan sat thiy, nhung vi dy, trong trudng hop hop chit co tert-butoxycarbonyl, dinh dbi
vGi nhém fert-butoxycarbonyl hodc nhom fert-butyl bi gidi hép c6 thé dugc quan sat &
dang ion manh, va trong trudng hop hop chit ¢6 nhom hydroxy, dinh d6i véi H0 bi
giai hip c6 thé duogc quan sat thay & dang ion manh. Trong trudng hop mubi, dinh ion

phan tr ctia dang tu do va dinh ion méanh thuong dugc quan sat thay.

Pon vi ciia ndng d6 miu (c) trong sy quay quang ([a]p) 1a g/100 mL.

Pbi véi gia tri phan tich co ban (Anal.), gié tri duoc tinh (Calcd) va gia tri duge
do (Puoc phat hién) dugec mo ta.

M5 hinh nhiéu xa bot tia X duogc do béng cach sur dung tia X dédc trung Cu-Ka

cua Rigaku Ultima IV, va cac dinh déc trung dugc mo ta.

Vidul

Axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510, 02428 ]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

A) tert-Butyl 4-(5-hydroxypent-1-yn-1-yl)benzoat
S
o
X OH

Hdn hop cua tert-butyl 4-iodobenzoat (3,68 g), 4-pentyn-l1-ol (1,32 g),
PAC1(PPhs): (425 mg), dong ioddua (46,1 mg), va trietylamin (20 ml) duoc khudy tai
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nhiét d6 phong qua dém. Hon hgp nay duge bd sung etyl axetat tai nhiét d§ phong, va
hdn hgp phén ung dugce rira bang dung dich amoni clorua nuge bdo hoa va nude mudi
bdo hoa, sau d6 1am khd qua magie sulfat khan va c6 dac trong didu kién ap suét giam.
Cin duoc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chat
tieu dé (3,15 g).

'H NMR (300 MHz, DMSO-d¢) & 1,54 (9H, s), 1,64-1,76 (2H, m), 2,45-2,49 (2H, m),
3,47-3,56 (2H, m), 4,56 (1H, t, = 5,2 Hz), 7,49 (2H, d, ] = 8,1 Hz), 7,85 (2H, d, T = 8,1
Hz).

B) tert-Butyl 4-(5-hydroxypentyl)benzoat

el

tert-Butyl 4-(5-hydroxypent-1-yn-1-yl)benzoat (3,15 g) va huyén phu cua
paladi/cacbon (500 mg) trong etanol (50 ml) duoc khudy trong diéu kién khi quyén
hydro qua dém. Paladi/cacbon dugc loai bo va hdn hop phan tng dugc c¢d dac dudi ap

suét giam d& thu duoc hop chét tiéu d& (3,05 g).

'H NMR (300 MHz, DMSO-ds) § 1,23-1,34 (2H, m), 1,37-1,49 (2H, m), 1,51-1,65 (1 1H,
m), 2,63 (2H, t, T = 7,3 Hz), 3,34-3,41 (2H, m), 4,34 (1H, t, = 4,9 Hz), 7,31 H, d, ]
=79 Hz), 7,81 (2H, d, ] = 8,0 Hz).

C) tert-Butyl 4-{5-[(4-metylbenzen-1-sulfonyl)oxy]pentyl } benzoat

S

Dung dich cta tert-butyl 4-(5-hydroxypentyl)benzoat (22,4 g) trong
tetrahydrofuran (200 ml), trietylamin (17,2 g), p-toluensulfonyl clorua (19,4 g) va 4-
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dimetylaminopyridin (1,04 g) dugc bd sung tai nhiét do phong, va hdon hop phan tng
dugc khudy tai nhiét do phong trong 2 gid. Sau do, p-toluensulfonyl clorua (19,4 g) va
trietylamin (8,6 g) duoc bd sung vao d6, va hdn hop phan tmg dugc khudy thém tai 60°C
trong 3 gio. Dung dich phan tng, trietylamin (8,6 g) va p-toluensulfonyl clorua (19,4 g)
duge b sung thém, va dung dich phén ing duoc khudy tai 50°C trong 5 gio. Hon hop
duge b sung etyl axetat tai nhiét do phong, va hdn hop phan ting dugc rira bang nuée
va nudc mudi bdo hoa, sau d6 1lam kho qua magie sulfat khan va c6 dac trong diéu kién
ap suat giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu

duoc hop chét tiéu dé (30,2 g).

'H NMR (300 MHz, DMSO-de) § 1,19-1,32 (2H, m), 1,39-1,67 (13H, m), 2,41 (31, s),
2,56 (2H, br t, J = 7,5 Hz), 4,00 (2H, t, T = 6,2 Hz), 7,26 (2H, d, J = 7,8 Hz), 7,47 (2H,
brd, J=7,9 Hz), 7,79 (4H, br t, 1 =9,0 Hz).

D) tert-Butyl 4-(5-azidopentyl)benzoat

Sl
OJ\@\/\/\/
Ney

+
SN

Dung dich cta tert-butyl 4-{5-[(4-metylbenzen-1-sulfonyl)oxy]pentyl}benzoat
(30,2 g) trong N,N-dimetylformamit (150 ml), natri ioddua (10,8 g) va natri azit (9,39
g) dugc bd sung, va hdn hgp phan tmg duoc khudy tai 90°C trong 3 gid. Hon hop duge
bb sung etyl axetat tai nhiét do phong, va hdn hop phan g duge rira bang nude va
nude mudi bio hoa, sau d6 1am kho qua magie sulfat khan va c6 dic trong diéu kién ap
suét giam. Cn duoc tinh ché bing sic ky cdt silica gel (etyl axetat/hexan) dé thu duoc

hop chét tiéu dé (18,8 g).

'H NMR (300 MHz, DMSO-d¢) & 1,27-1,40 (2H, m), 1,47-1,69 (13H, m), 2,64 (2H, br
t,J=17,5Hz), 3,27-3,33 (2H, m), 7,32 (2H, d, J = 7,7 Hz), 7,82 (2H, d, ] = 7,9 Hz).

E) tert-Butyl 4-[5-(4-bromo-3-metyl-2-nitroanilino)pentyl|benzoat
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Br

Dung dich cta tert-butyl 4-(5-azidopentyl)benzoat (141 mg) trong
tetrahydrofuran (1 ml) va nude (1 ml), triphenylphosphin (128 mg) duoc bd sung tai
nhiét d6 phong. Hdn hop dugc khudy trong 4 gid, va sau d6 dugc c6 déc. Dung dich cua
cin trong N,N-dimetylformamit (3 ml) duoc bd sung kali cacbonat (135 mg) va 1-
bromo-4-flo-2-metyl-3-nitro-benzen (101 mg) tai nhiét do phong, va hdn hop phén ting
duoc khudy tai 80°C qua dém. Hén hop dugc bd sung nude tai 0°C, va hdn hop nay
duge chiét bang etyl axetat. Dung dich chiét duge rira bing nudc mudi bao hoa, sau d6
lam kho qua magie sulfat khan va c¢6 dac trong diéu kién ap suét giam. Cin duge tinh

ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu duge hop chat tiéu dé (189 mg).

'H NMR (300 MHz, CDCls) § 1,35-1,52 (2H, m), 1,59 (9H, s), 1,61-1,78 (4H, m), 2,44
(H, s), 2,67 (2H, t, 1= 7,5 Hz), 3,13 (2H, q, J = 6,5 Hz), 5,68 (1H, brs), 6,52 (1H, d, J
=9,1 Hz), 7,21 (2H, d,J = 7,9 Hz), 7,46 (1H, d, T = 9,1 Hz), 7,90 (2H, d, ] = 8,0 Hz).

F) tert-Butyl 4-[5-(2-amino-4-bromo-3-metylanilino)pentyl Jbenzoat
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Hon hop ctia tert-butyl 4-[5-(4-bromo-3-metyl-2-nitro-anilino)pentyl]benzoat
(9,27 g), amoni clorua (5,19 g), iron (5,42 g), etanol (100 ml), etyl axetat (30 ml), va
nude (50 ml) duge khudy tai 85°C trong 4 gid. Hon hop dugce loc, va chét loc duoc ¢6
dic dén mot nira thé tich. Hon hop thu duge duge bd sung nude, va hdn hop nay dugce
chiét bang etyl axetat. Dung dich chiét duoc rira bing nude mudi bdo hoa, sau d6 1am
khd qua magie sulfat khan va cd dic trong didu kién 4p sudt gidm. Cén dugc tinh ché

béang sAc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tidu dé (7,4 g).

'H NMR (300 MHz, DMSO-ds) § 1,27-1,69 (15H, m), 2,16 (3H, s), 2,65 (2H, br t, T =
7,3 Hz), 2,86-3,14 (2H, m), 4,44-4,71 (3H, m), 6,23 (1H, d, J = 8,4 Hz), 6,70 (1H, d, J
= 8,4 Hz), 7,31 (2H, d, T =7,9 Hz), 7,81 (2H, d, T = 7,9 Hz).

MS m/z 447,2 [M+H]".
G) tert-Butyl 4-[5-(5-bromo-4-metyl-1H-benzotriazol-1-yl)pentyl]benzoat

N=N

/
Br

e

A

Hbn hop cua fert-butyl 4-[5-(2-amino-4-bromo-3-metylanilino)pentyl]benzoat
(7,4 g) trong axit axetic (80 ml) dugc bd sung dung dich nude (25 ml) cua natri nitrit
(2,28 g) tai nhiét do phong qua 1 gid. HOn hop nay duge bd sung d4, va hon hop nay
dugc chiét bang etyl axetat. Dung dich chiét dugc rira bang nuéc, dung dich natri
bicacbonat nudc bio hda, va nude mudi bio hoa, sau d6 lam khd qua magie sulfat khan
va co dac trong diu kién ap suét giam. Cin dugce tinh ché bang séc ky cot silica gel (etyl
axetat/hexan) va séc ky cot silica gel (NH, etyl axetat/hexan) dé thu duoc hop chat tiéu
dé (4,9 g).
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'H NMR (300 MHz, DMSO-de) 3 1,07-1,28 (2H, m), 1,49-1,65 (11H, m), 1,84-1,96 (2H,
m), 2,57 (2H, brt, 1= 7,6 Hz), 2,72 (3H, 5), 4,69 (2H, t, ] = 6,7 Hz), 7,21 (2H, d, =178
Hz), 7,69 (2H, s), 7,75 (2H, d, T = 7,9 Hz).

MS m/z 458,2 [M+H]".

H) tert-Butyl 4-(5-{5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-1H-benzotriazol-1-
yl}pentyl)benzoat

NN
N
O
0 72

Dung dich cua tert-butyl  4-[5-(5-bromo-4-metyl-1H-benzotriazol-1-

yl)pentyl]benzoat (4,8 g), etyl acrylat (6,85 ml), va N,N-diisopropyletylamin (7,72 mL)
trong N,N-dimetylformamit (50 ml) dugc b6 sung tri(o-tolyl)phosphin (0,96 g) va paladi
axetat (353 mg), va hdn hop phéan (g duoc khudy tai 120°C trong 4 gid dudi khi quyén
nito. Ngoai ra, hdn hop phan tng dugc bd sung etyl acrylat (6,9 ml), N,N-
diisopropyletylamin (7,72 mL), tri(o-tolyl)phosphin (0,96 g) va paladi axetat (353 mg),
va hdn hop phan tmg dugc khudy tai 120°C trong 1 gir dudi khi quyén nito. Hon hop
thu dugc duge bd sung nuéde, va hdn hop nay duge chiét bang etyl axetat. Dung dich
chiét duoc rira bang nudc va nuée mubi bdo hoa, sau d6 lam kho qua magie sulfat khan
va cd dac trong didu kién ap suét giam. Cgn dugce tinh ché bang séc ky cot silica gel (etyl
axetat/hexan) va sic ky cot silica gel (NH, etyl axetat/hexan) @& thu dugc hop chét tidu
dé (4,84 g).
'HNMR (300 MHz, DMSO-dg) 8 1,10-1,33 (5H, m), 1,44-1,67 (11H, m), 1,85-1,98 (2H,
m), 2,58 (2H, br t, J = 7,2 Hz), 2,81 (3H, s), 4,22 (2H, q, ] = 7,2 Hz), 4,69 (2H, br t, I =
6,6 Hz), 6,66 (1H, d, J = 16,0 Hz), 7,21 (2H, brd, J=7,7 Hz), 7,61-7,78 (3H, m), 7,91-
8,14 (2H, m).

84



45184 85/272

MS m/z 478,3 [M+H]".

I) tert-Butyl 7-[1-(1-{5-[4-(tert-butoxycarbonyl)phenyl|pentyl } -4-metyl-1H-
benzotriazol-5-yl)-3-etoxy-3-oxopropyl]-3,4-dihydroisoquinolin-2(1/)-carboxylat

Hon hop cua tert-butyl 4-(5-{5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-1H-
benzotriazol-1-yl}pentyl)benzoat (4,8 g), tert-butyl 7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (10,8 g), natri dodexyl
sulfat (1,45 g), va trietylamin (4,2 ml) trong CPME (100 ml) va nuéc (50 ml) duge bd
sung clo(1,5-xyclooctadien)rodi (I) dime (496 mg). Hbn hop duge khudy tai 100°C
trong 4 gio dudi khi quyén argon. Hon hop thu dugc dugce bd sung dung dich amoni
clorua nuéc bao hoa, va hdn hop nay duoc chiét bang etyl axetat. Dung dich chiét duoc
rira bang nude mubi bo hoa, sau d6 1am kho qua magie sulfat khan va c6 dic trong didu
kién 4p suét giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) aé

thu duoc hop chit tiéu dé (6,55 g).

'H NMR (300 MHz, CDCLs) § 1,10 (3H, t, J = 7,2 Hz), 1,32-1,43 (2H, m), 1,47 (9H, s),
1,54-1,60 (9H, m), 1,62-1,76 (2H, m), 1,93-2,03 (2H, m), 2,62 2H, br t, J = 7,3 Hz),
2,71-2,79 (2H, m), 2,86 (3H, s), 2,95-3,22 (2H, m), 3,49-3,69 (2H, m), 4,02 (2H, q, J =
7,0 Hz), 4,45-4,51 (2H, m), 4,56 (2H, br t, J = 6,8 Hz), 4,88-5,09 (1H, m), 6,89-6,96
(1H, m), 7,03 (2H, s), 7,17 (2H, br d, ] = 7,8 Hz), 7,26 (1H, 5), 7,31-7,39 (1H, m), 7,88
(2H, d, T = 8,0 Hz).

MS m/z 711,5 [M+H]".
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J) Etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510 02428]dotriaconta-

1(26),3(32).,4,6,8,16,18,24,27,30-decaen-2-ylJaxetat

N=N
|
N/ N4

X
O
fe
N~

Dung dich cta tert-butyl 7-[1-(1-{5-[4-(tert-butoxycarbonyl)phenyl]pentyl}-4-

O

metyl-1H-benzotriazol-5-yl)-3-etoxy-3-oxopropyl]-3,4-dihydroisoquinolin-2(1H)-
carboxylat (6,55 g) trong CPME (10 ml) dugc bb sung dung dich 4N HCI/CPME (70
ml) tai nhiét dd phong. Hon hop dugce khudy tai nhiét dd phong trong 2 gid, va sau d6
duoc c6 dic. Hon hop thu duoc duge bd sung tetrahydrofuran, va hdn hop nay dugc co
dic. Dung dich cua can thu dugc va N,N-diisopropyletylamin (9,65 mL) trong N,N-
dimetylformamit (30 ml) dugc bd sung theo giot vao dung dich cua HATU (5,25 g)
trong N,N-dimetylformamit (150 ml) qua 1 gi0. Hbn hop duge khudy tai nhiét do phong
trong 3 gid. Hon hop nay duge bd sung dung dich natri bicacbonat nudc béo hoa, va
hdn hop nay duge chiét bang etyl axetat. Dung dich chiét dugc rira bang nude va nuée
mudi bdo hoa, sau d6 lam khd qua magie sulfat khan va cb dac trong diéu kién ap suét
giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop
chét tiéu d& (2,59 g).

MS m/z 537,4 [M+H]".

K) Axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0610,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic
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Dung dich cua etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161%.137.0510 02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetat (280 mg) trong tetrahydrofuran (4
ml) va etanol (4 ml), dugc bd sung dung dich natri hydroxit nuéc 2N (4 mL), va hdn
hop phan ung dugc khudy tai nhiét do phong trong 3 gid. Dudi ap suét giam, cac dung
méi hitu co duge loai bd, va hdn hgp phan g sau d6 duge trung hoa tai 0°C bang axit
hydrocloric 2N. Chat két tiia duoc loc va duge rita bing nuée dé thu duge hop chat tiéu

dé (265 mg).

'H NMR (300 MHz, DMSO-ds)  0,76-1,16 (2H, m), 1,35-1,62 (2H, m), 1,79-2,21 (2H,
m), 2,37-2,73 (SH, m), 2,75-2,90 (2H, m), 2,91-3,21 (2H, m), 3,58-4,23 (4H, m), 4,48-
4,91 (3H, m), 5,89 (14, s), 6,77-7,00 (4H, m), 7,08-7,19 (1H, m), 7,27-7,47 (2H, m),
7,60 (1H, br d, J = 8,9 Hz), 12,30 (1H, br s).

Viduy2

axit [20-0x0-8,9,10,21-tetraazahexaxyclo[19.5.3.2161°.137,0510 024?¥]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic
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Qua trinh tdng hop dugc thuc hién theo cac phuong phap dugce chi ra trong Vi du 9 hodc

cac phuong phap tuong duong v6i1 chung.

Vidu3

Axit [18-etyl-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°,137.0%10,02428]dotriaconta-

1(26),3(32),4,6.8,16,18,24,27,30-decaen-2-yl Jaxetic

A) Metyl 4-bromo-2-etylbenzoat

Br

O

Hon hop ctia axit 4-bromo-2-flobenzoic (10,2 g) va tetrahydrofuran (50 ml) duge
b6 sung dung dich khoang 1M cua etylmagie clorua trong tetrahydrofuran (140 ml) theo
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giot tai 0°C. Sau khi khudy hdn hop phan tmg tai 0°C trong 4 gid, axit hydrocloric IN
duoc bd sung tai 0°C. Dudi ap suit gidm, cac dung méi hitu co duoc loai bo, va cén sau
d6 dugce chiét bang etyl axetat. Dung dich chiét dugc rira bang nudce mudi bdo hoa, sau
do6 1am khd qua magie sulfat khan va cd déc trong diu kién &p suét giam. Hon hop cla
can va metanol (100 ml) duoc bd sung axit sulfuric dic (5,00 ml) tai nhiét d6 phong, va
hdn hop phan img dugc khudy qua dém duéi hdi luu gia nhiét. Hon hop phéan Gng dugc
o ddc dudi ap sult giam, va sau d6 dugce chiét bang etyl axetat. Dung dich chiét dugc
rira bang nudc mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va co dic trong diéu
kién 4p suit gidm. Cin dugc tinh ché bing sic ky cot silica gel (etyl axetat/hexan) daé

thu duoc hop chit tiéu d (3,26 g).

'H NMR (300 MHz, DMSO-ds) 8 1,15 (3H, t, ] = 7,6 Hz), 2,88 (2H, q, J = 7,5 Hz), 3,83
(3H, s), 7,53 (1H, br d, = 8,6 Hz), 7,57-7,60 (1H, s), 7,71 (1H, d, I = 8,6 Hz).

B) Metyl 2-etyl-4-(3-hydroxyprop-1-yn-1-yl)benzoat

HO %

)

Hon hop ctia metyl 4-bromo-2-etylbenzoat (3,26 g), 4-pentyn-1-ol (3,74 ml) va
trietylamin (35,0 ml) dugc bd sung diclobis(triphenylphosphin)paladi (I) (0,941 g) va
ddng (I) ioddua (0,255 g) tai nhiét do phong. Sau d6, hdn hop ndy dugc loai khi bang
cach lam giam 1dp lai 4p sudt va 1am sach khi nito. Hén hop duge khudy tai 70°C trong
3 gi0, va sau d6 dugc co dic dudi ap suét giam. Cin dugc tinh ché bang sdc ky cot silica

gel (etyl axetat/hexan) d& thu dugc hop chat tiéu dé (2,78 g).

'H NMR (300 MHz, DMSO-ds) 8 1,14 (3H, t, 1= 7,5 Hz), 2,88 (2H, q, J = 7,6 Hz), 3,83
GH, 5), 4,32 (2H, d, T = 5,7 Hz), 5,36-5,42 (1H, m), 7,35 (1H, br d, J = 7,8 Hz), 7,40
(1H, s), 7,76 (1H, d, ] = 8,0 Hz).
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C) Metyl 2-etyl-4-(3-hydroxypropyl)benzoat

HO

O

Hon hop cua metyl 2-etyl-4-(3-hydroxyprop-1-yn-1-yl)benzoat (2,78 g), 10%
paladi/cacbon (dugc lam w6t voi khoang 50% nudce) (1,50 g) va metanol (50 ml) dugce
khudy trong diéu kién khi quyén hydro trong 2 gio. Paladi/cacbon dugc loai bo bang
cach loc, cin duoc rira bang etyl axetat, va chéit loc sau d6 duge cod dic dudi ap suét
giam. Cin dugc tinh ché bang sdc ky cot silica gel (etyl axetat/hexan) dé thu duoc hop
chét tiéu dé (1,47 g).

MS m/z 223,2 [M+H]".

D) Metyl 2-etyl-4-(3-oxopropyl)benzoat

Hon hop ctia metyl 2-etyl-4-(3-hydroxypropyl)benzoat (1,47 g), trietylamin (4,60
ml) va DMSO (30 ml) dugc b6 sung phitc hgp luu huynh trioxit-pyridin (3,15 g), va hdn
hop phan ung sau d6 dugc khudy tai nhiét do phong qua dém. Nudc duge bd sung vao
hdn hop phan tng, va hdn hop nay sau d6 dugc chiét bing etyl axetat. Dung dich chiét
duge rira bing nudc mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va cd dac
trong didu kién 4p suét giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu dugc hop chét tidu dé (0,420 g).

MS m/z 221,2 [M+H]".
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E) Metyl 4-(but-3-en-1-yl)-2-etylbenzoat

Hon hop ctia metyltriphenylphosphoni bromua (1,02 g) va tetrahydrofuran (5,00
ml) dugc bd sung dung dich 1,6M cta n-butyllithi trong hexan (1,79 ml) tai 0°C, va hdn
hop phén tmg dwgc khudy tai 0°C trong 30 phit. Sau do, dung dich cia metyl 2-etyl-4-
(3-oxopropyl)benzoat (420 mg) trong tetrahydrofuran (5,00 ml) duoc bd sung tai 0°C.
Sau khi khudy hdn hop phan tng tai 0°C trong 1 gid, dung dich amoni clorua nudc bao
hoa duge bd sung vao d6, va hdn hop nay duge chiét bing etyl axetat. Dung dich chiét
duogc rira bing nudc mudi bio hoa, sau d6 1am khd qua magie sulfat khan va cd déc
trong didu kién ap suét giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu dwgc hop chit tidu dé (254 mg).

MS m/z 219,2 [M+H]".

F) axit 4-(But-3-en-1-yl)-2-etylbenzoic

OH

@)

Hon hop ciia metyl 4-(but-3-en-1-yl)-2-etylbenzoat (254 mg), etanol (5,00 ml) va
tetrahydrofuran (5,00 ml) dugc bd sung dung dich natri hydroxit nuge IN (5,00 ml) tai
nhiét d6 phong, va hon hop phéan tng dugce khudy tai 50°C qua dém. Hon hop phéan ing
duoc co dic dudi ap suat giam. Cin dugc trung hoa véi axit hydrocloric 1M, va sau d6
duge chiét bang etyl axetat. Dung dich chiét duge rira bing nudc mudi bio hoa, sau d6
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lam khé qua magie sulfat khan va c¢6 dac trong diéu kién ap sut giam. Can dugc tinh

ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tiéu dé (187 mg).

MS m/z 205,2 [M+H]".

G) Axit [18-etyl-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2!%19.137.0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic

Hop chét tidu d& thu duoc biang cach sir dung axit 4-(but-3-en-1-yl)-2-etylbenzoic
theo céc phuong phap duge thé hién trong Vi du 9 hodc cac phuong phap duong lugng

V&1 no.

Vidu4

Axit [33-metyl-2-oxo0-7-oxa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.239.11822 048 01519 027! ]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl |axetic
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Hon hop ciia metyl 4-bromo-3-hydroxybenzoat (5,07 g), kali cacbonat (4,55 g),
3-bromoprop-1-en (2,28 ml) va N,N-dimetylformamit (50 ml) duoc khudy tai 60°C
trong 3 gid. Nudc duge bd sung vao hdn hop phén Gng, va hdn hop nay duoc chiét bing
etyl axetat. Lop hitu co dugc tach va dugc rira bing nude va nude mudi bio hoa, sau d6
lam khé qua magie sulfat khan va c6 dac trong didu kién ap suat giam. Cin dugce tinh

ché bing séc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tiéu dé (5,93 g).

MS m/z 271,0 [M+H]".

B) Metyl 4-bromo-3-hydroxy-2-(prop-2-en-1-yl)benzoat
Br

HO ~

Hon hop ctia metyl 4-bromo-3-[(prop-2-en-1-yl)oxy]benzoat (2,06 g) va N-
metyl-2-pyrrolidon (12 ml) dugc khudy tai 200°C trong 3 gid trong su chiéu xa vi séng.
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Nudc duge bd sung vao hdn hop phan tmg, va hdn hop nay duge chiét bang etyl axetat.
Ldp hitu co dugc tach va dugc rira bang nudc va nude mudi bdo hoa, sau d6 1am khd
qua magie sulfat khan va c6 dic trong diéu kién ap suit giam. Cin dugce tinh ché bang

shc ky cot silica gel (etyl axetat/hexan) dé thu duge hop chét tiéu dé (1,38 g).

MS m/z 271,0 [M+H]".

C) Metyl 7-bromo-2-hydroxy-2,3-dihydro-1-benzofuran-4-carboxylat

Br

HO

Hn hop ctia metyl 4-bromo-3-hydroxy-2-(prop-2-en-1-yl)benzoat (1,38 g), natri
periodat (2,17 g), osimi tetroxit dugc bao vi nang (7,00%, 923 mg), tetrahydrofuran (25
ml) va nu6e (25 ml) duge khudy tai nhiét o phong trong 6 gio. Hon hgp phan tmg dugc
loc, va chét loc duoc co dic. Nude duoc bd sung vao cén, va can duoc chiét b?ing etyl
axetat. L&p hitu co dugce tach va dugc rira bing nudc va nude mudi bio hoa, sau d6 lam
kho qua magie sulfat khan va c6 dac trong diu kién 4p suét giam. Cén dugc tinh ché

béng sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chit tiéu dé (711 mg).

MS m/z 273,0 [M+H]".

D) Metyl 4-bromo-3-hydroxy-2-(2-hydroxyetyl)benzoat

Br

HO ~

OH
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Hon hop ctia metyl 7-bromo-2-hydroxy-2,3-dihydro-1-benzofuran-4-carboxylat
(711 mg), tetrahydrofuran (10 ml) va metanol (10 ml) dugc bd sung natri borohydrua
(98,5 mg) tai 0°C, va hon hgp phan tmg dugc khuy tai cing nhiét do trong 1 gid. Hon
hop phan tmg dugc bd sung dung dich amoni clorua nu6e bio hoa tai 0°C, va hdn hop
nay dugc chiét bing etyl axetat. Lép hitu co dugc tach va duge rira bang nude mudi bao
hoa, sau d6 lam khd qua magie sulfat khan va c6 dac trong didu kién &p suit giam. Cin
duoc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chét tiéu dé
(640 mg).

MS m/z 275,0 [M+H]".

D) Metyl 7-bromo-2,3-dihydro-1-benzofuran-4-carboxylat
Br

0 o~
O

Hon hop cua metyl 4-bromo-3- hydroxy-2-(2-hydroxyetyl)benzoat (640 mg),
triphenylphosphin (733 mg) va tetrahydrofuran (20 ml), diisopropyl azodicarboxylat
(dung dich toluen 1,9M, 1,47 ml) duoc bd sung tai nhiét ¢ phong, va hon hgp phén tng
duge khudy tai 50°C trong 5 gid. Hon hgp phan tmg dugc c6 dac dudi ap suat giam, va
can dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét
tiéu dé (590 mg).

MS m/z 257,0 [M+H]".

F) Axit 7-(but-3-en-1-yl)-2,3-dihydro-1-benzofuran-4-carboxylic

z
OH
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Hop chét tiéu dé thu dugc bang cach st dung metyl 7-bromo-2,3-dihydro-1-
benzofuran-4-carboxylat theo cac phuong phap duoc chi ra trong Vi du 3 hodc cac

phuong phéap tuong duong vé1 ching.

MS m/z 219,2 [M+H]",

G) Axit [33-metyl-2-oxo0-7-0xa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.23°.11822, 048 01519 0?73 pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

Hop chét tiéu d& thu dugc bang cach sir dung axit 7-(but-3-en-1-yl)-2,3-dihydro-
1-benzofuran-4-carboxylic theo cdc phuong phap dugc chi ra trong Vi du 9 hodc cac

phuong phap tuong duong véi ching.

Vidys

Axit [6,6,33-trimetyl-2-ox0-7-0xa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.239.11822 048 01519 02731 ]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic
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A) Etyl 3-hydroxy-4-iodobenzoat

HO O
o!

Hon hop cta axit 3-hydroxy-4-iodobenzoic (5,00 g), axit sulfuric ddc (1,01 ml)
va etanol (50 ml) duoc khudy tai 80°C qua dém. Hon hop phén Gng dugc ¢6 dic dudi
4p sut giam. Cin dugc b sung nude va dung dich natri bicacbonat nuée bao hoa, va
can duge chiét bang etyl axetat. L6p hitu co duge tach va dugc rira bang nudc va nude
mudi bdo hoa, sau d6 1am kho qua magie sulfat khan va c6 déc trong didu kién ap suét
giam. Can dugc tinh ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop
chét tiéu dé (4,67 g).

MS m/z 293,0 [M+H]".

B) Etyl 4-i0odo-3-[(2-metylprop-2-en-1-yl)oxy]benzoat

Hon hop clia etyl 3-hydroxy-4-iodobenzoat (4,67 g), kali cacbonat (4,42 g), 3-
clo-2-metylprop-1-en (2,35 ml) va N,N-dimetylformamit (50 ml) dugc khudy tai 70°C
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qua dém. Nudc duge bd sung vao hdn hop phan tmg, va hdn hop nay dugc chiét bang
etyl axetat. Lop hitu co dugc tch va dugce rira bing nudc va nude mudi bao hoa, sau d6
lam kho qua magie sulfat khan va cd ddc trong didu kién 4ap suat giam. Cin dugc tinh

ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chét tiéu de (5,48 g).

MS m/z 347,1 [M+H]".

C) Etyl 7-iodo-2,2-dimetyl-2,3-dihydro-1-benzofuran-4-carboxylat
I

0
o) ~~
0

Hbn hop ciia etyl 4-iodo-3-[(2-metylprop-2-en-1-yl)oxy]benzoat (5,48 g) va NN-
metyl-2-pyrrolidon (50 ml) duoc khudy tai 190°C qua dém. Nudc dugce b sung vao hdn
hop phén tng, va hdn hop nay duge chiét bing etyl axetat. Lop hitu co duge tich va
duoc rira bing nude va nude mudi bio hoa, sau d6 1am kho qua magie sulfat khan va cd
dic trong diéu kién ap sudt giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu duwoc hop chét tidu dé (1,69 g).

MS m/z 347,1 [M+H]".

D) Axit 7-(but-3-en-1-yl)-2,2-dimetyl-2,3-dihydro- 1-benzofuran-4-carboxylic

=z
OH

Hop chét tiéu dé thu dugc bang cach sit dung etyl 7-iodo-2,2-dimetyl-2,3-
dihydro-1-benzofuran-4-carboxylat theo cac phuong phép dugc chi ra trong Vi du 3

hodc cac phuong phap twong duong v6i chung.
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MS m/z 247,2 [M+H]",

E) Axit [6,6,33-trimetyl-2-ox0-7-0xa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.23°.11822, 048 01519 02731 ]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

Hop chét tiéu d& thu dugc bang cach st dung axit 7-(but-3-en-1-yl)-2,2-dimetyl-
2,3-dihydro-1-benzofuran-4-carboxylic theo cac phuong phéap duge chi ra trong Vi du

9 hodc cac phuong phap twong duong vo1 ching.

Vidu6

Axit 2-[32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0%10,0242¢]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl ]propanoic
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Dung dich cua etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0810 2428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetat (90 mg) trong tetrahydrofuran (2
ml) dugc bo sung theo giot dung dich 1M cua KHMDS/tetrahydrofuran (0,389 ml) tai -
78°C. Sau khi khudy hdn hop tai -78°C trong 45 phtt, metyl ioddua (0,0242 ml) dugc
b sung theo giot. Trong khi khudy hdn hop, nhiét do duge tang tir -78°C dén 0°C trong
mdt gid. Dung dich phan tmg duge bd sung dung dich amoni clorua nude béo hoa, va
hén hop phan tmg dugc chiét bing etyl axetat. Dung dich chiét duoc rira bang nudc
mubi bdo hoa, sau d6 1am kho qua magie sulfat khan va co déc trong diéu kién ap suit

giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan).

Dung dich ctia cdn thu dugc trong tetrahydrofuran (1 ml) va etanol (1 ml) duogc
bd sung natri hydroxit nuéc 2M (1 mL), va hon hop phéan tmg dugce khudy tai nhiét o
phong qua dém. Dung dich phan tmg dugc trung hoa tai 0°C bang axit hydrocloric 2N
va dugc ¢6 ddc. Can duogc tinh ché béng HPLC diéu ché (YMC-Actus Triart C18, pha
dong: nudc/axetonitril (hé chira 0,1% TFA) dé thu dugc hop chat tiéu dé (4 mg).
'"H NMR (300 MHz, DMSO-ds) 6 0,76-1,21 (6H, m), 1,37-1,74 (2H, m), 1,79-2,22 (2H,
m), 2,43 (3H, s), 2,54-2,68 (1H, m), 2,71-2,96 (2H, m), 3,09-3,33 (2H, m), 3,87-4,05
(1H, m), 4,08-4,49 (3H, m), 4,52-4,94 (2H, m), 6,26 (1H, br s), 6,76-6,96 (4H, m), 7,02-
7,38 (2H, m), 7,47-7,76 (2H, m), 12,16 (1H, br s).

Vidu?7

Axit [33-metyl-2-ox0-5-oxa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.239.11822,0#8,01319 0?73 ]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic
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A) Metyl 4-bromo-2-hydroxy-3-(prop-2-en-1-yl)benzoat

Br
O\

J oH O

Hop chét tiéu d& thu dugc biang cich sit dung metyl 4-bromo-2-hydroxybenzoat
theo cac phuong phéap dugc chi ra trong Vi du 4 hodc cac phwong phap twong duong véi

chung.

MS m/z 271,0 [M+H]".

B) Metyl 4-bromo-3-(2,3-dihydroxypropyl)-2-hydroxybenzoat

Br

Hoén hop ctia metyl 4-bromo-2-hydroxy-3-(prop-2-en-1-yl)benzoat (1,50 g),
osimi tetroxit dugc bao vi nang (7,00%, 1,00 g), N-metylmorpholin N-oxit (1,94 g),
axetonitril (10 ml), axeton (10 ml) va nu6ce (10 ml) dugc khuy tai nhiét do phong qua
dém. Hon hgp phan ting dugc loc, va chét loc dugc b dic. Nude duge bd sung vao cin,
va can dugc chiét bang etyl axetat. L&p hitu co duge tach va dugc ria bang nudc va
nude mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va cd déc trong diéu kién ap
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sudt giam. Cin dugc tinh ché bang séc ky cot silica gel (etyl axetat/hexan) dé thu duoc

hop chét tiéu d& (1,18 g).

MS m/z 305,1 [M+H]",

C) Metyl 4-bromo-2- hydroxy-3-(2-hydroxyetyl)benzoat

Br

SN

OH O
HO

Hon hop ctia metyl 4-bromo-3-(2,3-dihydroxypropyl)-2-hydroxybenzoat (1,18 g),
tetrahydrofuran (15 ml) va nuée (15 ml) duge bd sung natri periodat (2,49 g) tai 0°C,
va hon hop phan tng dugc khudy tai nhiét do phong trong 3 gid. Nude dugce b6 sung
vao hdn hop phan tmg, va hén hop nay dugc chiét bang etyl axetat. Lp hitu co dugc
tach va duoc rira bang nude va nude mudi bdo hoa, sau d6 1am kho qua magie sulfat
khan va c6 dic trong diéu kién 4p suét gidm. HOn hgp cta can, tetrahydrofuran (15 ml)
va metanol (15 ml) dugc bd sung natri borohydrua (147 mg) tai 0°C, va hdn hgp phéan
ting duoc khudy tai cling nhiét do trong 1 gid. Hon hop phan tng dwoc bb sung dung
dich amoni clorua nudc bio hoa tai 0°C, va hén hop nay duoc chiét bing etyl axetat.
L&p hitu co duoc tach va duoge ra bang nudc mudi bdo hoa, sau d6 lam khd qua magie
sulfat khan va cd dic trong diéu kién 4p suat giam. Cn duge tinh ché bang sic ky cot

silica gel (etyl axetat/hexan) dé thu dugc hop chét tiéu dé (870 mg).

MS m/z 275,1 [M+H]".

D) Metyl 4-bromo-2,3-dihydro-1-benzofuran-7-carboxylat

Br
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Hop chat tiéu dé thu duoc bang cach sir dung metyl 4-bromo-2-hydroxy-3-(2-
hydroxyetyl)benzoat theo cac phuong phap dugc chi ra trong Vi du 4 hodc cac phuong

phép twong duong voi chung.

MS m/z 257,1 [M+H]".

E) Axit 4-(but-3-en-1-yl)-2,3-dihydro-1-benzofuran-7-carboxylic

=z
OH

O O

Hop chét tiéu dé thu dugc bing cach st dung metyl 4-bromo-2,3-dihydro-1-
benzofuran-7-carboxylat theo cac phuong phdp duogc chi ra trong Vi du 3 hodc céac

phuong phap twong duong vo1 ching.

MS m/z 219,2 [M+H]".

F) Axit [33-Metyl-2-oxo0-5-0xa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.232.11822,0*8,015:19 023! pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic
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Hop chét tidu dé thu duoc bang cach sir dung axit 4-(but-3-en-1-yl)-2,3-dihydro-
1-benzofuran-7-carboxylic theo cic phuwong phéap dugc chi ra trong Vi du 9 hodc cac

phuong phép twong duong véi ching.

Vidu8

Axit [6,6,33-trimetyl-2-oxo-5-oxa-1,15,16,17-

tetraazaheptaxyclo[22.5.3.239.11822 0#8,015:19 027*!]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

Hop chét tidu dé thu dugc bang cach sir dung metyl 2-hydroxy-4-iodobenzoat
theo cac phuong phap dugc chi ra trong Vi du 5 hodc cac phurong phép twong duong voi

chung.

MS m/z 333,0 [M+H]*.

B) Metyl 2-hydroxy-4-iodo-3-(2-metylprop-2-en-1-yl)benzoat
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Hon hop ciia metyl 4-iodo-2-[(2-metylprop-2-en-1-yl)oxy]benzoat (5,93 g) va N-
metyl-2-pyrrolidon (50 ml) duoc khudy tai 190°C qua dém. NudGc duge bd sung vao hdn
hop phén tmg, va hdn hop niy duge chiét bang etyl axetat. Lép hitu co duge tich va
duge rira bang nude va nude mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va c6
dic trong diéu kién ap sudt giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu dugc hop chét tidu dé (3,97 g).

MS m/z 333,1 [M+H]".

C) Metyl 4-iodo-2,2-dimetyl-2,3-dihydro-1-benzofuran-7-carboxylat

Hon hop cta metyl 2-hydroxy-4-iodo-3-(2-metylprop-2-en-1-yl)benzoat (310
mg) va axit formic (3 ml) dugc khudy tai 100°C qua dém. Hon hop phén tmg dugc cd
dsic dudi ap sudt giam, va cin duge tinh ché bang sic ky cot silica gel (etyl axetat/hexan)

dé thu duoc hop chét tiéu dé (212 mg).

MS m/z 333,0 [M+H]".

D) Axit 4-(but-3-en-1-yl)-2,2-dimetyl-2,3-dihydro-1-benzofuran-7-carboxylic
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OH

Hop chét tidu dé thu dwgc biang cach st dung metyl 4-iodo-2,2-dimetyl-2,3-
dihydro-1-benzofuran-7-carboxylat theo cac phuong phap dugc chi ra trong Vi dy 3

hodc cac phuong phap tuong duong véi chung.

MS m/z 247,2 [M+H]".

E) Axit [6,6,33-trimetyl-2-ox0-5-0xa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.23°.11822 048 01519 02731 ]pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

Hop chét tiéu d& thu dugc bing cach sit dung axit 4-(but-3-en-1-yl)-2,2-dimetyl-
2,3-dihydro-1-benzofuran-7-carboxylic theo cac phuong phap dugc chi ra trong Vi du

9 ho#c cac phuong phép twong duong véi chiing.

Vidu9

Axit [18-clo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic
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A) tert-Butyl (4-bromo-3-metyl-2-nitrophenyl)cacbamat

IIBOC
HN

02N Br

Hon hop cua 4-bromo-3-metyl-2-nitro-anilin (2 g) va di-tert-butyl dicacbonat
(3,97 g) trong tetrahydrofuran (20 ml) dugc bd sung N,N-dimetyl-4-aminopyridin
(106 mg), va hon hgp phan tmg dugce khudy tai nhiét do phong trong 3 ngay. Sau khi c6
dic dung dich phan tmg, tetrahydrofuran (20 ml) dugc bd sung, dung dich natri hydroxit
nuéc 2M (5,2 ml) duge bd sung, va hdn hgp phan tmg duoc khudy tai 70°C qua dém.
Nudc duge bd sung vao hdn hop thu duge, va hdn hop nay duoc chiét bing diisopropyl
ete. Dung dich chiét dugc rira bang nuée mubi bdo hoa, sau d6 1am kho qua magie sulfat
khan va c6 dic trong didu kién 4p sudt giam. Cin dugc tinh ché bing sic ky cot silica

gel (etyl axetat/hexan) dé thu duoc hop chét tiéu dé (2,13 g).

'H NMR (300 MHz, DMSO-ds) & 1,42 (9H, s), 2,30 (3H, ), 7,32 (1H, d, J = 8,9 Hz),
7,82 (1H, d, J = 8,8 Hz), 9,35 (1H, s).

B) tert-Butyl (4-bromo-3-metyl-2-nitrophenyl)(2E)-but-2-en-1-ylcacbamat
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\/\/N
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Dung dich ctia 4-bromo-3-metyl-2-nitro-anilin (8,5 g) va di-tert-butyl dicacbonat
(17,7 ml) trong tetrahydrofuran (80 ml) dugc bd sung N,N-dimetyl-4-aminopyridin (900
mg), va hdn hop phan tng dugce khudy tai nhiét & phong qua dém. Dung dich phan ting
duge bd sung dung dich natri hydroxit nuge 2M (37 ml), va hdn hop phan ung dugc
khudy tai 70°C qua dém. Nudc duge bd sung vao hdn hop thu dugce, va hdn hop nay
dugc chiét bing dietyl ete. Dung dich chiét dugc rira bang nudc mudi bdo hoa, sau d6
lam kho6 qua magie sulfat khan va c6 dac trong didu kién ap suét giam. Cin dugc tinh

ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc dang Boc (11,4 g).

Dung dich ctia dang Boc (10 g) trong N,N-dimetylformamit (70 ml) duge bd sung natri
hydrua (50%, 1,59 g) tai 0°C. Sau khi khudy hdn hop phan tng tai 0°C trong 30 phut,
crotyl bromua (4,48 g) dugc bd sung tai 0°C. Sau khi khudy hon hop tai nhiét d phong
trong 4 gi0, thém crotyl bromua (4,48 g) nita duoc bd sung tai 0°C. Hon hgp phan tng
duoc khudy tai nhiét o phong qua dém. Hon hop nay dugc bd sung dung dich amoni
clorua nuéc bio hoa tai 0°C, va hdn hop niy duge chiét bang etyl axetat. Lop hitu co
duoc tach va dugce rira bing nude va nude mudi bdo hoa, sau d6 1am khd qua magie
sulfat khan va cd dic trong didu kién 4p suét gidm. Cdn dugce tinh ché bang sic ky cot

silica gel (etyl axetat/hexan) dé thu duge hop chét tiéu d& (7 g).

'H NMR (300 MHz, CDCL) § 1,37 (9H, br s), 1,66 (3H, br 5), 2,37 (3H, s), 3,43-4,00
(1H, m), 4,15-4,61 (1H, m), 5,41-5,71 (2H, m), 6,97 (1H, br d, J=7,7 Hz), 7,64 (1H, d,
J=8,5 Hz).

C) 4-Bromo-N-[(2E)-but-2-en-1-yl]-3-metyl-2-nitroanilin
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Hon hop cia fert-butyl (4-bromo-3-metyl-2-nitrophenyl)(2E)-but-2-en-1-
ylcacbamat (7 g) trong etyl axetat (10 ml) dugc bd sung dung dich 4N HCl/etyl axetat
(30 ml) tai nhiét do phong. Hon hop dugc khudy tai nhiét d0 phong qua dém, va dugc
cd dic. Can thu dugc dugc bd sung dung dich natri bicacbonat nudc bao hoa, va hdn
hop nay duge chiét bing etyl axetat. Ldp hitu co duoc tach va dugc rira bang nudc mudi
bdo hoa, sau dé 1am khd qua magie sulfat khan va c6 dac trong didu kién 4p suét giam,

d8 thu duge hop chét tidu dé (4,9 g).

'H NMR (300 MHz, DMSO-ds) § 1,58-1,74 (3H, m), 2,24 (3H, s), 3,61-3,87 (2H, m),
5,24-5,72 (2H, m), 6,24-6,43 (1H, m), 6,55-6,74 (1H, m), 7,45-7,65 (1H, m).

D) 4-Bromo-N-1-[(2E)-but-2-en-1-yl]-3-metylbenzen-1,2-diamin

H
\/\/N

H2N Br

Hn hop cua 4-bromo-N-[(2E)-but-2-en-1-yl]-3-metyl-2-nitroanilin (4,9 g),
amoni clorua (9,19 g) va sét (4,8 g) trong etanol (50 ml) va nudce (10 ml) dugce khudy tai
85°C trong 6 gid. Hon hgp duge loc, dung dich natri bicacbonat nuGe béo hoa duge bd
sung vao chat loc, va hdn hop nay dugc chiét bang etyl axetat. Dung dich chiét duoc rira
bang nudc mudi bio hoa, sau d6 lam kho qua magie sulfat khan va co déc trong didu
kién 4p suét giam. Cin dugc tinh ché bing sic ky cot silica gel (etyl axetat/hexan) dé

thu duoc hop chét tiéu dé (3,8 g).
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'H NMR (300 MHz, CDCL) & 1,72 (3H, br d, ] = 5,9 Hz), 2,31 (3H, s), 3,02-3,31 (1H,
m), 3,35-3,58 (2H, m), 3,59-3,78 (2H, m), 5,53-5,89 (2H, m), 6,45 (1H, d, J = 8,5 Hz),
7,00 (1H, d, J = 8,5 Hz).

E) Etyl (2E)-3-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]prop-2-enoat (hdn hop
ddng phan E/Z)

\ E/Z

\
0]

Hon hop cua 4—br0nio-N—1-[(2E)-but—2-en-1-yl]-3—mety1benzen-1,2-diamin (3,6
g) trong axit hydrocloric 6M (38 ml) dugc bd sung tir tir dung dich cta natri nitrit (2,06
g) trong nude (4 ml) tai 0°C. Hon hgp duge khudy tai nhiét do phong trong 2 gid. Dung
dich phén tmg dugc bd sung dung dich natri hydroxit nuée 2M tai 0°C, va hdn hop nay
duge chiét bang etyl axetat. Dung dich chiét duoc rira bang nuée mudi bo hoa, sau d6
lam kho6 qua magie sulfat khan va c6 dac trong didu kién 4p suat giam. Cin dugc tinh
ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu duogc dang duoc tao vong (3,2

g)

Dung dich ctia dang dugc tao vong (3,13 g), etyl acrylat (7,7 ml) va N,N-
diisopropyletylamin (8,11 mL) trong N,N-dimetylformamit (14 ml) dugc bd sung tri(o-
tolyl)phosphin (1,07 g) va paladi axetat (396 mg), va hdn hop phan tng duoc khudy tai
120°C trong 6 gid. Hon nita, sau khi 1am mét hdn hop phéan tmg dén nhiét do phong,
nude duge bd sung vao d6, va hdn hop nay duge chiét bang etyl axetat. Dung dich chiét
duoc rira bing nude va nude mudi bio hoa, sau d6 1am khod qua magie sulfat khan va c6
dac trong diéu kién ap suit gidm. Can dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu dwoc hop chat tidu dé (3,2 g).
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'H NMR (300 MHz, DMSO-dg) 5 1,28 (3H, t, J =7,1 Hz), 1,62-1,98 (3H, m), 2,81 (3H,
5), 4,22 (2H, q, T=7,1 Hz), 5,22-5,44 (2H, m), 5,56-5,94 (2H, m), 6,65 (1H, d, T=15,9
Hz), 7,58-7,72 (1H, m), 7,87-8,19 (2H, m).

MS m/z 286,2 [M+H]".

F) tert-Butyl  7-{1-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]-3-etoxy-3-
oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat (hdn hop dong phan E/Z)

Hon hop cua etyl (2E)-3-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]prop-
2-enoat (hén hop ddng phan E/Z) (3,1 g), tert-butyl 7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (5,85 g), natri dodexyl
sulfat (1,57 g), va trietylamin (4,54 ml) trong CPME (50 ml) va nuéc (25 ml) duge bd
sung clo(1,5-xyclooctadien)rodi (I) dime (536 mg) tai nhiét do phong. Hén hop duge
khudy tai 90°C trong 4 gid dudi khi quyén nito. Nudc duge bb sung vao hén hop thu
dugc, va hdn hop nay dugc chiét bing etyl axetat. Dung dich chiét duoc rira bang nudc
mudi bio hoa, sau d6 1am khd qua magie sulfat khan va c6 dac trong diéu kién ap suét
giam. Cén dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop
chat tiéu d& (4,27 g).

'H NMR (300 MHz, DMSO-dg ) § 1,01 (3H, br t, J = 7,0 Hz), 1,41 (9H, s), 1,59-1,88
(3H, m), 2,68 (2H, brt, T = 5,7 Hz), 2,77 (3H, s), 3,16 (2H, br d, I = 7,6 Hz), 3,49 (2H,

111



45184 112/272

brt, ] =54 Hz),3,93 (2H, q, ] = 7,0 Hz), 4,43 (2H, br s), 4,82 (1H, br t, J = 7,8 Hz),
5,14-5,41 (2H, m), 5,50-5,93 (2H, m), 6,96-7,24 (3H, m), 7,53 (2H, q, J = 8,5 Hz).

MS m/z 519,4 [M+H]".

G) Etyl 3-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]-3-(1,2,3,4-
tetrahydroisoquinolin-7-yl)propanoat (hdn hop ddng phan E/Z)

HN

Hbn hop ciia tert-butyl 7-{1-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]-3-

etoxy-3-oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat (hdn hop dong phan E/Z)
(4,2 g) trong etyl axetat (5 ml) dugc bd sung dung dich 4N HCl/etyl axetat (40 ml), va
h&n hop phan tng dugc khudy tai nhiét d phong trong 5 giv. Hon hop dugce co dac, va
cin thu duoc duge bd sung dung dich natri bicacbonat nudc bao hoa, va hdn hgp nay
duge chiét bang etyl axetat. L6p hitu co dugce tach va dugc rira bing nudc mudi bao hoa,
sau d6 1am kho qua magie sulfat khan va cd déc trong diéu kién ap suét giam. Can dugc
tinh ché bing séc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chit tiéu dé (2,4
2).
'H NMR (300 MHz, DMSO-d¢) 6 1,01 (3H, t, J = 6,8 Hz), 1,53-1,87 (3H, m), 2,22-2,43
(1H, m), 2,54-2,61 (2H, m), 2,75 (3H, s), 2,87 (2H, br t, J = 5,3 Hz), 3,12 (2H, br d, T =
7,6 Hz), 3,74 (2H, s), 3,93 (2H, q,J = 7,1 Hz), 4,79 (1H, br t, J = 7,7 Hz), 5,13-5,40 (2H,
m), 5,54-5,90 (2H, m), 6,81-7,11 (3H, m), 7,35-7,67 (2H, m).

H) tert-Butyl 2-clo-4-(3-hydroxyprop-1-yn-1-yl)benzoat

112



45184 113/272

HO %

O
Ccl O W<
tert-Butyl 4-bromo-2-clobenzoat (3,67 g), 2-propyn-1-ol (2,117 g), dong (1)
joddua (120 mg), trietylamin (3,54 ml), va bis(triphenylphosphin)paladi (II) diclorua
(442 mg) duge tao huyén phit trong DMF (30 ml), va hén hop phan tmg duoc khudy tai
80°C trong 8 gid dudi khi quyén nito. Dung dich phan tmg dugc pha lodng v6i etyl
axetat va dugc rira bing nude mudi bio hoa, sau d6 lam khd qua natri sulfat khan va c6
diac trong diéu kién 4p sudt giam. Cin dugc tinh ché bing sic ky silica gel (etyl

axetat/hexan) dé thu duoc hop chat tidu dé (1,85 g).

'H NMR (300 MHz, CDCl3) § 1,60 (9H, s), 4,51 (2H, d, ] = 6,1 Hz), 7,30-7,36 (1H, m),
7,45-7,50 (1H, m), 7,68 (1H, d, J = 8,0 Hz).

I) tert-Butyl 2-clo-4-(3-hydroxypropyl)benzoat

HOM@\{JO\K

tert-Butyl 2-clo-4-(3-hydroxyprop-1-yn-1-yl)benzoat (1,2 2) va
tris(triphenylphosphin)rodi (I) clorua (208 mg) dugc hoa tan trong toluen (100 mL), va
hén hop phan tmg duoc khudy tai 60°C trong 20 gid trong khi quyén hydro. Dung dich
phén ing duoc lam mat va sau dé duge c6 dic dudi ap suét giam, va san phim cin thu
duoc duoc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duogc hop chat
tiéu dé (1,047 g).

'H NMR (300 MHz, DMSO-d6) 1,54 (9H, s), 1,64-1,78 (2H, m), 2,65 (2H, br t, J =
7,7 Hz), 3,39 2H, q, J = 5,9 Hz), 4,51 (1H, t, ] = 5,0 Hz), 7,26 (1H, d, J

— 8,0 Hz), 7,38 (1H, s), 7,60-7,67 (1H, m).
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J) tert-Butyl 2-clo-4-(3-oxopropyl)benzoat

H
Y
o
Ci O 7<
Dung dich cua tert-butyl 2-clo-4-(3-hydroxypropyl)benzoat (600 mg) va
trietylamin (2,49 ml) trong DMSO (30 ml) dugc lam mat dén 0°C, phttc hop luu huynh
trioxit-pyridin (1,764 g) dugc bd sung theo vai phan, va hdn hop phan tng dugc khudy
tai nhiét do phong trong 15 gid. Dung dich phan ung dugc pha loang bang etyl axetat,
va sau d6 dugce rira bang nude. Lép hitu co duge 1am kho qua natri sulfat khan va dugc
6 ddc dudi ap suét giam, va san pham cin thu dugc dugc tinh ché bang sic ky silica

gel (etyl axetat/hexan) dé thu dugc hop chét tidu d& (476 mg).

'H NMR (300 MHz, CDCL) 8 1,60 (9H, s), 2,75-2,84 (2H, m), 2,90-3,01 (2H, m), 7,12
(1H, d, T = 8,0 Hz), 7,26 (1H, s), 7,68 (1H, d, J = 8,0 Hz), 9,81 (1H, s).

K) tert-Butyl 4-(but-3-en-1-yl)-2-clobenzoat
e~
O
Cl O j<

Huyén phtt ciia metyltriphenylphosphoni bromua (2924 mg) trong THF (30 ml)
dugce 1am mat dén 0°C, va kali terz-butoxit (835 mg) dugce bd sung theo vai phan. Sau
khi nang nhiét do ctia dung dich phan Ung dén nhiét d6 phong, dung dich nay duge
khudy trong thém 1 gi&. Dung dich phén Gmg duoc lam mat dén 0°C lai 14n nita, va dung
dich ctia tert-butyl 2-clo-4-(3-oxopropyl)benzoat (400 mg) trong THF (1 ml) duge bd
sung theo giot vao d6. Nhiét do cua hdn hop phéan tmg dugc ting dén nhiét do phong,
va hdn hop nay sau d6 duge khudy trong 15 gid. Dung dich phan Gmg dugc rét vao trong

dung dich amoni clorua nuée bao hoa, va hdn hop phan tng dugc chiét bang etyl axetat.
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Lép hitu co dugce rira bang nude mudi bdo hoa, duoc lam khd qua natri sulfat khan, va
sau d6 dugc co dic dudi 4p suat giam. San pham cén thu dugce duoc tinh ché bang séc

ky silica gel (etyl axetat/hexan) dé thu dugc hop chét tiéu d& (270 mg).

'H NMR (300 MHz, CDCLs) § 1,55-1,66 (9H, m), 2,25-2,45 (2H, m), 2,61-2,77 (2H, m),
4,90-5,11 (2H, m), 5,68-5,90 (1H, m), 7,10 (1H, d, ] = 7.9 Hz), 7,33 (1H, s), 7,68 (1H,
d,7=17,9 Hz).

L) Axit 4-(but-3-en-1-yl)-2-clobenzoic

z
OH

Cl O

Dung dich cta tert-butyl 4-(but-3-en-1-yl)-2-clobenzoat (200 mg) trong toluen
(2,0 ml) duoc bd sung theo giot axit trifloaxetic (2,0 ml) tai nhiét d phong. Dung dich
phan tmg duoc khudy tai cing nhiét do trong 2 gid, va sau d6 dugc cd dic dudi ap suat
giam dé thu dwgc hop chét tidu dé (150 mg).
"H NMR (300 MHz, DMSO-ds) 6 2,27-2,41 (2H, m), 2,72 (2H, t, ] = 7,6 Hz), 4,93-5,08

(2H, m), 5,70-5,91 (1H, m), 7,27 (1H, d, ] = 7,9 Hz), 7,41 (1H, s), 7,72 (1H, d, I = 7.9
Hz), 13,02-13,34 (1H, m).

M) Etyl 3-{2-[4-(but-3-en-1-yl)-2-clobenzoyl]-1,2,3,4-tetrahydroisoquinolin-7-yl}-3-
{1-[(2E)-but-2-en-1-yl]-4-metyl-1H-benzotriazol-5-yl} propanoat
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Dung dich cua etyl 3-[1-(but-2-en-1-yl)-4-metyl-1H-benzotriazol-5-yl]-3-
(1,2,3,4-tetrahydroisoquinolin-7-yl)propanoat (hdn hop ddng phan E/Z) (25 mg), axit 4-
(but-3-en-1-yl)-2-clobenzoic (18,5 mg), 1-hydroxybenzotriazol khan (16,1 mg) va
trietylamin (0,025 ml) trong DMF (1 ml) dugc bd sung 1-[3-(dimetylamino)propyl]-3-
etylcarbodiimit (18,5 mg), va hdn hgp phén ng dugc khudy tai nhiét d6 phong trong
15 gid. Dung dich phéan ting dugc pha lodng bang etyl axetat, va sau d6 dugc rira bang
nude mudi bio hoa. Lép hitu co dugc lam kho qua natri sulfat khan va dugc c6 dic dudi
ap suit giam, va san pham tho thu duge dugce tinh ché bang sic ky silica gel (etyl

axetat/hexan) dé thu dugc hop chét tidu dé (30 mg).

MS m/z 611,3 [M+H]".

N) Etyl [(12Z)-18-clo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137,06:10.02428]dotriaconta-

1(26),3(32),4,6,8,12,16,18,24,27,30-undecaen-2-yl |axetat

Etyl 3-{2-[4-(but-3-en-1-yl)-2-clobenzoyl]-1,2,3,4-tetrahydroisoquinolin-7-yl}-
3-{1-[(2E)-but-2-en-1-yl]-4-metyl-1H-benzotriazol-5-yl} propanoat (30 mg) dugc hoa
tan trong 1,2-dicloetan (35 ml) dwgc bd sung (1,3-bis-(2,4,6-trimetylphenyl)-2-
imidazolidinyliden)diclo(o-isopropoxyphenylmetylen)ruteni (6,15 mg), va hdn hop
phan tng dugc khudy tai 50°C trong 15 gid. Dung dich phan tmg dugc c¢d ddc dudi ap
sudt giam, va san phdm thd thu dwgc dugc tinh ché bang sic ky silica gel (etyl

axetat/hexan) dé thu dugc hop chat tiéu dé (15 mg).

MS m/z 569,3 [M+H]".
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0) Axit [18-clo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619,137 0510 02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic

Etyl [(12Z)-18-clo-32-metyl-20-0x0-8,9,10,21-

tetraazahexaxyclo[19.5.3.21619.137.0%10,0%428]dotriaconta-
1(26),3(32),4,6,8,12,16,18,24,27,30-undecaen-2-yl Jaxetat (33 mg) va
tris(triphenylphosphin)rodi (I) clorua (3,0 mg) duoc hoa tan trong toluen (10 ml), va hdn
hop phan ting dugc khudy tai 60°C trong 20 gid trong diéu kién khi quyén hydro, va sau
d6 duoc ¢ dic dudi ap suat giam. Can duge tinh ché bing sic ky silica gel (etyl
axetat/hexan). San phdm thé thu dugc dugc hoa tan trong hdn hop cua etanol (1 ml) va
THF (1 ml), dung dich natri hydroxit nuéc 2M (1 ml) duogc bd sung, va hdn hop phan
g dugc khudy tai nhiét do phong trong 1 gid. Dung dich phéan tng dugc b6 sung IM
HCI (2,1 ml) dé axit hoa dung dich, va hdn hop nay sau d6 duge chiét bang etyl axetat.
Dung dich chiét dugc 1am kho qua magie sulfat khan va sau d6 dugc ¢ dic dudi ap suét
giam dé thu dugc hop chit tiéu d& (12,0 mg).
'"H NMR (300 MHz, DMSO-ds) 8 1,29-1,68 (2H, m), 1,88-2,14 (2H, m), 2,45 (3H, m),
2,85 (2H, m), 2,90-3,17 (3H, m), 3,57-3,77 (3H, m), 3,80-4,07 (3H, m), 4,60-4,89 (4H,
m), 5,68-5,90 (1H, m), 6,56 (2H, m), 6,91-7,07 (1H, m), 7,11-7,23 (1H, m), 7,25-7,44
(2H, m), 7,55-7,66 (1H, m), 12,12-12,34 (1H, m).
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Vidul0

Axit [18-flo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10 0?*28]dotriaconta-

1(26),3(32).,4,6,8,16,18,24,27,30-decaen-2-yl |axetic

Hop chit tiéu d& thu dugc bing cach cho tert-butyl 4-bromo-2-flo-benzoat qua
cung quy trinh nhu Vi du 9.

'H NMR (300 MHz, DMSO-ds) § 2,24-2,43 (2H, m), 2,67-2,81 (2H, m), 4,87-5,13 (2H,

m), 5,82 (1H, ddt, J = 16,7, 10,1, 6,5 Hz), 7,06-7,25 (2H, m), 7,78 (1H, br t, ] = 8,0 Hz),
13,08 (1H, brs).

B) Axit [18-flo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetic
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Hop chét tiéu dé thu dugc bing cach cho axit 4-(but-3-en-1-yl)-2-flobenzoic qua cung
quy trinh nhu Vi du 9.

Viduyll

Axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0610.02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

<Bit d6i xung, tong hop tr  etyl  [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10,0?*2¥]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bt déi xtmg (thoi gian lwu ngén)>

A) Etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10.024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat

(bat ddi xing, thdi gian luu dai)
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Raxemat cla etyl 2-(32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.216,19.13,7.06,10.024,28]dotriaconta-
1(26),3,5,7(32),8,16(31),17,19(30),24,27-decaen-2-yl]axetat (2,59 g) dugc tach phan
doan bang hé thdng sic ky CO» diéu ché siéu t6i han (cot: Xenluloza-C (5 um) 250 x 30
mm LD., pha dong: cacbon dioxit/metanol = 65/35). Phan doan thu dugc dugc co dac

dudi ap sudt giam dé thu duoc hop chét tiéu dé (1,22 g) (bat doi xtmg, thoi gian luu dai).

Céc diéu kién phan tich thoi gian luu: 4,997 phut (cot: Alcyon SFC CSP xenluloza-C (5
um), 250 x 4,6 mm LD., pha dong: cacbon dioxit/metanol = 65/35, tbc do dong: 3,0
mL/phtt, nhiét d6: 35°C, phét hién: UV 210 nm,ndng dd mau: 1 mg/mL, thé tich tiém:
0,005 mL).

B) Etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21612.137.0510,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat

(bat dbi ximg, thoi gian luu ngén)
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Raxemat cua etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetat (2,59 g) dugc tach phan doan bang
hé thdng sic ky CO, diéu ché siéu t6i han (cdt: Xenluloza-C (5 pm) 250 x 30 mm LD.,
pha ddng: cacbon dioxit/metanol = 65/35). Phan doan thu dugc dugc cb dac dudi ap

sudt giam dé thu duoc hop chét tidu dé (1,23 g) (bit ddi xtng, thdi gian luu ngén).

Cé4c diéu kién phan tich thoi gian luu: 3,795 phit (cot: Alcyon SFC CSP xenluloza-C (5
um), 250 x 4,6 mm LD., pha dong: cacbon dioxit/metanol = 65/35, tdc do dong: 3,0
mL/phtt, nhiét do: 35°C, phat hién: UV 210 nm,n@)ng do mau: 1 mg/mL, thé tich tiém:
0,005 mL).

C) Axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610,042%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetic

<BAt dbi xtng, téng hop tr etyl  [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137,0610,0428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bit d6i xtng (thdi gian luu ngén)>

Dung dich cua etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137,0610.02*28]dotriaconta-
1(26),3(32),4,6.8,16,18,24,27,30-decaen-2-yl Jaxetat (bat di xtmg, thdi gian luu ngén)

(1,23 g) trong tetrahydrofuran (12 ml) va etanol (6 ml) duoc bd sung dung dich natri
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hydroxit nude 1N (11,5 mL), va hdn hop phan Gng dugc khudy tai nhiét do phong trong
6 git. Dung dich phan tmg duoc ¢ dac dé loai bo cac dung méi hiru co. Sau d6, dung
dich nay dugc pha lodng bing nuéc, va sau d6 duoc tao tinh axit nhe (pH4-7) bang axit
hydrocloric 1N tai 0°C. Chét két tua dugc loc va dugc rira bang nude dé thu duge hop

chét tiéu d& (1 g).

'H NMR (300 MHz, DMSO-ds)  0,70-1,12 (2H, m), 1,30-1,66 (2H, m), 1,80-2,21 (2H,
m), 2,50 (5H, brs), 2,75-2,88 (2H, m), 2,91-3,18 (2H, m), 3,57-4,20 (4H, m), 4,55-4,89
(3H, m), 5,89 (1H, s), 6,80-6,94 (4H, m), 7,14 (1H, br d, J = 7,0 Hz), 7,27-7,45 2H, m),
7,60 (1H, d, T = 9,1 Hz), 12,25 (1H, s).

Céc diéu kién phan tich thoi gian lvu: 19,0 phut (cot: DAICEL CHIRALPAK IB N-5 (5
um), 250 x 4,6 mm L.D., pha dong: A/B = 82,5/17,5, A = hexan (axit trifloaxetic 0,1%),
B = etanol (axit trifloaxetic 0,1%), nhiét 9 do: nhi¢t do phong, tbc d6 dong: 2,0 mL/pht,
phat hién: UV 220 nm va 254 nm, ndng d6 miu: 0,5 mg/mL, thé tich tiém: 0,01 mL).

Viduy 12

Axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0610.02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

<B4t d6i xung, tong hop tt  etyl  [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat bt ddi xtmg (thdi gian luu dai)>
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Dung dich cla etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat (bat dbi ximg, thoi gian luu dai)
(1,22 g) trong tetrahydrofuran (12 ml) va etanol (6 ml) duoc bd sung dung dich natri
hydroxit nwéc 1M (11 mL), va hdn hgp phéan g dugc khuy tai nhiét d6 phong trong
6 gid. Dung dich phdn tmg dugc cb déc dé loai bo cac dung méi hitu co. Sau d6, dung
dich nay duoc pha lodng bang nuéce, va duge tao tinh axit nhe (pH4-7) bang axit
hydrocloric 1N tai 0°C. Chét két tha duoc loc va duoc rira bang nuéc dé thu duge hop
chét tiéu dé (1,12 g).

'H NMR (300 MHz, DMSO-de) § 0,72-1,09 (2H, m), 1,38-1,64 (2H, m), 1,71-2,25 (2H,
m), 2,42-2,63 (5H, m), 2,83 (2H, br t, ] = 6,1 Hz), 2,92-3,20 (2H, m), 3,67 (1H, dt, J =
13,0, 6,4 Hz), 3,81-4,24 (3H, m), 4,42-5,07 (3H, m), 5,89 (1H, s), 6,77-6,98 (4H, m),
7,14 (1H, d, J = 7,9 Hz), 7,28-7,47 (2H, m), 7,61 (1H, d, J = 8,6 Hz), 12,21 (1H, br s).

Céc didu kién phan tich thoi gian luu: 29,9 phut (cot: DAICEL CHIRALPAK IB N-5 (5
pm), 250 x 4,6 mm LD., pha dong: A/B = 82,5/17,5, A = hexan (axit trifloaxetic 0,1%),
B = etanol (axit trifloaxetic 0,1%), nhiét d9 do: nhiét do phong, tbc o dong: 2,0 mL/phut,
phat hién: UV 220 nm va 254 nm, néng d6 mau: 0,5 mg/mL, thé tich tiém: 0,01 mL).

Viduy 13

Axit [31-metyl-19-0x0-8,9,10,20-
tetraazahexaxyclo[18.5.3.21518.137,0%10 023-*"Thentriaconta-

1(25),3(31),4,6,8,15,17,23,26,29-decaen-2-ylJaxetic
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Qua trinh t6ng hop duge thuc hién theo cac phwong phap duge chi ra trong Vi dy

9 hodc cac phuong phép twong dwong véi ching.

Vidu 14

Axit [(13Z)-33-metyl-21-0x0-8,9,10,22-
tetraazahexaxyclo[20.5.3.217:20.137.0510.02>2]tritriaconta-

1(27),3(33),4,6,8,13,17,19,25,28 3 1 -undecaen-2-yl Jaxetic
N=N
l\'l OH
[ 5

N
0

A) tert-Butyl but-3-en-1-yl(3-metyl-2-nitrophenyl)cacbamat

Dung dich ctia tert-butyl N-(3-metyl-2-nitro-phenyl)cacbamat (7 g) trong N,N-
dimetylformamit (70 ml) duogc bd sung natri hydrua (50%, 1,33 g) tai 0°C. Sau khi khuay
hdn hop phan g tai 0°C trong 20 phut, 4-bromo-1-buten (3,75 g) dugc bd sung tai 0°C.
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Sau khi khudy hdn hop tai nhiét o phong trong 4 gio, thém 4-bromo-1-buten (3,75 g)
dugc bd sung tai 0°C. Hdn hop phan tmg duge khudy tai 60°C qua dém.

Hbn hop nay dugc bd sung dung dich amoni clorua nude bio hoa tai 0°C, va hdn
hop nay dugc chiét bang etyl axetat. L6p hitu co duge tach va dugce rira bang nudc va
nude mudi bio hoa, sau d6 1am kho qua magie sulfat khan va c6 déc trong didu kién ap
suét giam. Cin duoc tinh ché bang sac ky cot silica gel (etyl axetat/hexan) dé thu dugc

hop chét tiéu d& (4,33 g).

'H NMR (300 MHz, DMSO-ds) § 1,27 (9H, br s), 2,14-2,38 (5H, s), 3,25-3,85 (2H, m),
4,92-5,19 (2H, m), 5,65-5,87 (1H, m), 7,29-7,48 (2H, m), 7,49-7,60 (1H, m).

B) 4-Bromo-N-(but-3-en-1-yl)-3-metyl-2-nitroanilin

§N Br

Hon hop cua tert-butyl but-3-en-1-yl(3-metyl-2-nitrophenyl)cacbamat (4,33 g)
trong etyl axetat (10 ml) dugc bd sung dung dich 4N HCl/etyl axetat (40 ml) tai 0°C.
Hén hop duge khuéy tai 0°C trong 20 phut, dugc khqu tai nhiét 46 phong qua dém, va
sau d6 dugce c6 dac. Can thu duge dugc bd sung dung dich natri bicacbonat nugc bao
hoa, va hdn hop nay dugc chiét bing etyl axetat. Lop hitu co dwoc tach va duge rira
bang nudc mudi bio hoa, sau d6 1am khd qua magie sulfat khan va co dic trong diéu
kién 4p suét giam.

Dung dich ctia cin thu dugc trong N, N-dimetylformamit (25 ml) duoc bd sung
N-bromosucxinimit (2,5 g) tai 0°C. Sau khi khudy dung dich phan tmg tai nhiét do phong
qua dém, nudc duge bd sung vao do tai 0°C, va hdn hop nay dugc chiét bang etyl axetat.
Lép hitu co dugc tach va duge rira bang nudc va nude mudi bdo hoa, sau d6 lam khd
qua magie sulfat khan va c6 ddc trong didu kién 4p suat giam. Cin duge tinh ché bang

shc ky cot silica gel (etyl axetat/hexan) d& thu dugc hop chit tieu d& (3,38 g).
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'H NMR (300 MHz, DMSO-de) § 2,18-2,36 (SH, m), 3,20 (2H, q, J = 6,6 Hz), 4,92-5,16
(2H, m), 5,81 (1H, ddt, ] = 17,1, 10,3, 6,6 Hz), 6,09 (1H, br t, ] = 5,3 Hz), 6,76 (1H, d,
J=9,1 Hz), 7,55 (1H, d, T = 9,1 Hz). MS m/z 285,0 [M+H]".

C) Etyl (2E)-3-[1-(but-3-en-1-yl)-4-metyl-1H-benzotriazol-5-yl|prop-2-enoat

/

\\N / O\/

]

Hon hop ctia 4-bromo-N-(but-3-en-1-yl)-3-metyl-2-nitroanilin (3,18 g) trong
etanol (40 ml) duge bd sung thiéc clorua dihydrat (2,53 g). Sau khi khuéy hén hop tai
90°C trong 3 gid, thém thiéc clorua dihydrat (2,53 g) dugc bd sung. Hdn hgp phan ting
duoc khudy tai 90°C trong 3 gid, va sau d6 duge ¢ dac. Can thu dugce dugce bd sung da.
Ngoai ra, natri hydroxit 1M dugc bd sung vao hdn hop dé trung hoa, va hon hgp nay
sau d6 duge chiét bing etyl axetat. Lop hitu co duge tich va duge rira bang nuée mudi
bdo hoa, sau d6 1am kho qua magie sulfat khan va c6 déc trong diéu kién ap suét giam.

Can thu duge duge tinh ché bang sic ky cot silica gel (etyl axctat/hexan).

Hon hop ctia c¢in thu duge (1,6 g) trong axit hydrocloric 6M (16 ml) dugc bd sung
tlr tir dung dich cua natri nitrit (865 mg) trong nude (2 ml) tai 0°C. Hbn hop dugc khudy
tai nhiét d6 phong qua dém. Dung dich phan tng dugc bd sung dung dich natri hydroxit
nude 2M, va hdn hop nay duge chiét bing etyl axetat. Dung dich chiét dugc rira bang
nuée mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va cd déc trong diéu kién ap
sut giam. Can dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duoc

dan xuét benzotriazol (1,23 g).

Dung dich cta din xudt benzotriazol (1,23 g), etyl acrylat (2,78 g), N,N-
diisopropyletylamin (2,39 g) va tri(o-tolyl)phosphin (422 mg) trong N,N-
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dimetylformamit (20 ml) dugc bd sung paladi axetat (156 mg), va hdn hop phéan tng
duge khudy tai 120°C trong 4 gid trong diéu kién chiéu xa vi séng. Sau khi 1am mat hdn
hop phén ting dén nhiét do phong, nudc va etyl axetat duogc bd sung vao d6, va chét
khong tan duoc loc. Nude duge bd sung vao chét loc, va hdn hop nay dugc chiét bang
etyl axetat. Dung dich chiét duoc rira bing nude va nude mudi bio hoa, sau d6 1am kho
qua magie sulfat khan va c6 dic trong didu kién 4p suat giam. Cin dugce tinh ché bang

sdc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tidu dé (490 mg).

'H NMR (300 MHz, DMSO-ds) § 1,28 (3H, t, ] = 7,1 Hz), 2,68 (2H, q, T = 6,7 Hz), 2,80
GH, 5), 4,22 (2, q, T = 7,1 Hz), 4,78 (2H, t, ] = 6,8 Hz), 4,89-5,09 (2, m), 5,79 (1H,
ddt, 7 =17,1, 10,1, 6,8 Hz), 6,65 (1H, d, J = 15,9 Hz), 7,74 (1H, d, J = 8,7 Hz), 7,90-
8,09 (2H, m). MS m/z 286,2 [M+H]".

D) Etyl [(13Z)-33-metyl-21-0x0-8,9,10,22-
tetraazahexaxyclo[20.5.3.21720.137.0%10,025®tritriaconta-

1(27),3(33),4,6,8,13,17,19,25,28,3 1 -undecaen-2-ylJaxetat

N=N
/ N OOJ
(]

N
o)

Téng hop duogc thuc hién bing cach sir dung etyl (2E)-3-[1-(but-3-en-1-yl)-4-
metyl-1H-benzotriazol-5-yl]prop-2-enoat theo cac phuong phap dugc chi ra trong Vi du

9 hodc cac phuong phap tuong duong véi ching.

E) Axit [(13Z)-33-metyl-21-0x0-8,9,10,22-
tetraazahexaxyclo[20.5.3.21720.137.06.10.02>?]tritriaconta-

1(27),3(33),4,6,8,13,17,19,25,28,3 1-undecaen-2-yl]axetic
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Dung dich cua etyl [(13Z)-33-metyl-21-0x0-8,9,10,22-
tetraazahexaxyclo[20.5.3.217:20.137.06:10,0252]tritriaconta-
1(27),3(33),4,6,8,13,17,19,25,28,3 1-undecaen-2-yl |axetat (40 mg) trong
tetrahydrofuran (1 ml) va etanol (1 ml) dugc bd sung dung dich natri hydroxit nugec 2M
(2 mL), va hdn hop phan (mg duoc khudy tai nhiét do phong qua dém. Dung dich phan
ung dugc co dic dé loai bo cac dung moéi hitu co, va sau d6 duoc trung hoa vor axit
hydrocloric 1N tai 0°C. Chét két taa duoc loc va duoc rira bang nudc dé thu dugc hop
chét tiéu d& (30 mg).

Vidy 15

Axit [33-metyl-21-0x0-8,9,10,22-
tetraazahexaxyclo[20.5.3.217:20.137.0%10.02>2]tritriaconta-

1(27),3(33),4,6,8,17,19,25,28,31-decaen-2-ylJaxetic

Qua trinh tdng hop duge thuc hién theo cac phuong phap duge chi ra trong Vi du

9 ho#c 14, hodc c4c phuong phép tuong duong véi chung.
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Vidu 16

Axit [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10.0242%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

N=N

l\’l OH
< g

A) 3-(4-Bromo-3-metyl-2-nitroanilino)propan-1-ol

Dung dich cta 1-bromo-4-flo-2-metyl-3-nitro-benzen (2 g) trong N,N-
dimetylformamit (15 ml) duoc bb sung kali cacbonat (2,36 g) va 3-amino-1-propanol
(0,83 g) tai nhiét do phong, va hon hop phan tGng dugc khuy tai 80°C qua dém. Nudce
(80 ml) dugce bd sung vao hdn hop tai 0°C. Chét két tia duge tach bang cach loc, va sau
d6 dugce rira bing nuée dé thu duge hop chit ticu dé (2,4 ).

'H NMR (300 MHz, DMSO-ds) 8 1,67 (2H, quin, J = 6,3 Hz), 2,25 (3H, 5), 3,19 (2H, q,
J=6,1Hz), 3,47 (2H, q,J = 5,5 Hz), 4,59 (1H, t, ] = 4,9 Hz), 6,08-6,35 (1H, m), 6,74
(1H,d,J=9,2 Hz), 7,54 (1H, d, ] = 9,1 Hz).

B) 3-(2-Amino-4-bromo-3-metylanilino)propan-1-ol

y o NH
N

(\/

OH Br
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Hon hop ctia 3-(4-bromo-3-metyl-2-nitroanilino)propan-1-ol (7,53 g), amoni
clorua (13,9 g), sat (7,27 g), etanol (54 ml) va nudc (20 ml) dugce khuay tai 85°C qua
dém. Hén hop duge loc, va chét loc duge cb dic. Hon hop thu duge duge bd sung dung
dich natri bicacbonat nuéc bio hoa, va hdn hop nay duge chiét bang etyl axetat. Dung
dich chiét dugc rira bing nude mudi bio hoa, sau d6 1am khod qua magie sulfat khan va
¢6 dic trong didu kién ap sudt giam. Cén dugc rira bing etyl axetat dé thu dugc hop chét
tiéu dé. Chat 1ong rira duoc ¢d dic, va can thu duge dugc tinh ché bang sic ky cot silica
gel (etyl axetat/hexan) dé thu duge thém hop chit tiéu dé. Tdng cong 4,8 g hop chit tidu

dé da duoc thu.

'H NMR (300 MHz, DMSO-ds) & 1,73 (2H, quin, J = 6,6 Hz), 2,16 (3H, s), 3,04 (2H, q,
T=6,5 Hz), 3,51 (2H, q, J = 5,6 Hz), 4,40-4,67 (4H, m), 6,25 (1H, d, T = 8,6 Hz), 6,71
(1H, d, T = 8,5 Hz).

C) 3-(5-Bromo-4-metyl-1H-benzotriazol-1-yl)propan-1-ol

N

/[~ NN

HO
Br

Hbn hop ciia 3-(2-amino-4-bromo-3-metylanilino)propan-1-ol (4,8 g) trong axit
hydrocloric 6N (45 ml) duoc bd sung tir tir dung dich cua natri nitrit (2,56 g) trong nuéce
(10 ml) tai 0°C. Hon hgp duoc khudy tai nhiét do phong trong 2 gio. Dung dich phan
mg dugc bd sung dung dich natri hydroxit nudc 4N tai 0°C dé trung hoa, va hdn hop
nay duoc chiét bang etyl axetat. Dung dich chiét dugce rira bang nudc mudi bio hoa, sau
do6 1am kho qua magie sulfat khan va cd dac trong diéu kién 4p suét giam. Cn dugc tinh

ché bing séc ky ct silica gel (etyl axetat/hexan) dé thu duge hop chét tiéu dé (4 g).

'H NMR (300 MHz, DMSO-ds) 8 2,04 (2H, quin, J = 6,4 Hz), 2,72 (3H, 5), 3,39 (2H, q,
T=5,5 Hz), 4,67 (1H, brt, T = 4,7 Hz), 4,74 H, t, ] = 6,9 Hz), 7,69 (2H, s).

MS m/z 270,1 [M+H]".
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D) tert-Butyl 4-{[3-(5-bromo-4-metyl-1H-benzotriazol-1-yl)propoxy]metyl } benzoat

=N

Dung dich ctia 3-(5-bromo-4-metyl-1H-benzotriazol-1-yl)propan-1-ol (6,55 g)
trong N,N-dimetylformamit (100 ml) duoc bd sung natri hydrua (dang dau, 50%, 1,51
g) tai 0°C dué1 khi quyén nito. Sau khi khudy hdn hop phan tmg tai 0°C trong 30 phit,
tert-butyl 4-(bromometyl)benzoat (7,23 g) dugc bd sung tai 0°C. Sau khi khuy hdn hop
tai nhiét do phong trong 2 gid, dung dich amoni clorua nuéc bdo hoa dugce bd sung vao
d6, va hdn hop nay duge chiét bing etyl axetat. Lép hiru co duoc tach va dugc rira bang
nuGe mudi bio hoa, sau d6 1am kho qua magie sulfat khan va c6 dac trong diéu kién ap
suét giam. Cén duge tinh ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu duogc

hop chét tiéu d& (8,61 g).

'H NMR (300 MHz, DMSO-dg) & 1,55 (9H, s), 2,21 (2H, quin, J = 6,1 Hz), 2,69 (3H,
s), 3,43 (2H, brt, J = 5,6 Hz), 4,43 (2H, 5), 4,79 (2H, t, ] = 6,5 Hz), 7,26 (2H, br d, T =
7,8 Hz), 7,66 (2H, s), 7,81 (2H, d, J = 7,8 Hz).

MS m/z460,2 [M+H]",

E) tert-Butyl 4-[(3-{5-[(1E)-3-ctoxy-3-oxoprop-1-en-1-yl]-4-metyl-1H-benzotriazol-1-
yl} propoxy)metyl]benzoat
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Dung dich cta tert-butyl 4-{[3-(5-bromo-4-metyl-1H-benzotriazol-1-
yl)propoxy]metyl}benzoat (9 g), etyl acrylat (11,7 g) va N,N-diisopropyletylamin (13,5
ml) trong N,N-dimetylformamit (200 ml) duoc bd sung tri(o-tolyl)phosphin (1,79 g) va
paladi axetat (658 mg), va hon hop phan ting dugc khudy tai 120°C trong 4 gir dudi khi
quyén argon. Hén hop phén tmg duge ¢b dic, nude duge bd sung vao do, va hon hop
nay duoc chiét bing etyl axetat. Dung dich chiét dugc rira bing nude va nude mudi bio
hoa, sau d6 lam khd qua magie sulfat khan va c¢6 déc trong diéu kién 4p suét giam. Cin
duoc tinh ché bing sic ky cot silica gel (etyl axetat/hexan) dé thu dwoc hop chat tiéu dé

(7,9 g).

'H NMR (300 MHz, DMSO-ds) 5 1,28 (3H, t, ] = 7,2 Hz), 1,54 (9H, s), 2,10-2,32 (2H,
m), 2,79 (3H, s), 3,43 (2H, br t, ] = 5,5 Hz), 4,22 (2H, q, ] = 7,0 Hz), 4,44 (2H, 5), 4,79
(2H, brt, J = 6,4 Hz), 6,64 (1H, d, J = 15,8 Hz), 7,28 (2H, d, ] = 7,9 Hz), 7,59-7,84 (3H,
m), 7,87-8,14 (2H, m).

F) tert-Butyl 7-{1-[1-(3-{[4-(tert-butoxycarbonyl)phenyl|metoxy} propyl)-4-metyl-1H-
benzotriazol-5-yl]-3-etoxy-3-oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat

N:N

/
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Hon hop cua tert-butyl 4-[(3-{5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-
1H-benzotriazol-1-yl} propoxy)metyl]benzoat (6,88 g), tert-butyl 7-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (15,5 g), mnatri
dodexyl sulfat (2,07 g), trietylamin (6 ml), CPME (200 ml) va nuéc (100 ml) duge bd
sung clo(1,5-xyclooctadien)rodi (I) dime (707 mg) tai nhigt do phong. Hon hop duge
khudy tai 100°C trong 3 gid dudi khi quyén argon. Hon hgp thu dugc dugc bb sung
dung dich amoni clorua nudc bao hoa, va hdn hop nay dugc chiét bang etyl axetat. Dung
dich chiét duoc rira bang nuéc mudi bdo hoa, sau d6 1am kho qua magie sulfat khan va
co dic trong diéu kién ap suit giam. Cén dugce tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) dé thu duoc hop chét tidu dé (10,2 g).

'H NMR (300 MHz, DMSO-d) 8 1,00 (3H, t, J = 7,0 Hz), 1,40 (9H, s), 1,54 (9H, s),
2,06-2,32 (2H, m), 2,63-2,72 (2H, m), 2,77 3H, s), 3,06-3,20 (2H, m), 3,37-3,55 (4H,
m), 3,92 (2H, g, J = 7.0 Hz), 4,36-4,50 (4H, m), 4,73 (2H, br t, J = 6,3 Hz), 4,76-5,00
(1H, m), 6,99-7,20 (3H, m), 7,33 (2H, br d, J = 7,7 Hz), 7,42-7,65 (2H, m), 7,83 (2H, d,
1=7,7 Hz).

MS m/z 713,4 [M+H]".

G) Etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10 02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat

N=N

N_/ o/
1 QO

Dung dich cua tert-Butyl 7-{1-[1-(3-{[4-(tert-
butoxycarbonyl)phenyl]metoxy} propyl)-4-metyl-1H-benzotriazol-5-yl]-3-etoxy-3-
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oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat (6,55 g) trong CPME (10 ml)
duge bd sung dung dich 4N HCI/CPME (69 ml) tai nhiét d6 phong. Hbn hop duge khudy
tai nhiét do phong trong 2 gio, va sau d6 dugc cd dac. Hon hop thu duge duge bb sung
tetrahydrofuran, va hdn hop nay dugc ¢ dic. Dung dich ctia cdn thu duge trong N,N-
dimetylformamit (50 ml) duoc bd sung N,N-diisopropyletylamin (8,35 ml) tai 0°C.
Dung dich thu dugc nay dugc b sung tir tir theo giot vao dung dich cia HATU (4,55 g)
trong N,N-dimetylformamit (350 ml) tai nhiét d0 phong. Hon hop duge khudy tai nhiét
do phong trong 3 gio. Hon hop nay dugc bd sung dung dich natri bicacbonat nudc bao
hoa, va hdn hop nay dwoc chiét bing etyl axetat. Dung dich chiét duoc rira bang nudc
va nude mubi bio hoa, sau d6 1am khod qua magie sulfat khan va c6 dic trong diéu kién
ap suit giam. Cin dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu

duoc hop chat tiéu dé (3,35 g).

'H NMR (300 MHz, DMSO-ds) 1,05 (31, t, = 7,1 Hz), 2,35 (2H, br s), 2,55 3H, s),
2,90 (2H, brt, J = 6,4 Hz), 3,02-3,48 (4H, m), 3,79 (2H, br t, ] = 6,6 Hz), 3,85-4,09 (4H,
m), 4,18-4,50 (2H, m), 4,67-5,06 (3H, m), 6,08 (1H, s), 6,59-6,87 (4H, m), 7,20 (1H, d,
T=17,7 Hz), 7,38 (2H, br d, T = 8,1 Hz), 7,66 (1H, d, J = 8,7 Hz).

MS m/z 539,3 [M+H]".

H) Axit [32-metyl-20-o0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0510 (24-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetic

N=N

I\'l OH
L .
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Dung dich cla etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21612.137.0510 024-28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetat (19 mg) trong tetrahydrofuran (0,5
ml) va etanol (0,5 ml) duoc bd sung dung dich natri hydroxit nuge 2N (0,5 mL), va hdn
hop phén tmg duoc khudy tai nhiét 6 phong trong 5 gid. Dung dich phan mg duoc
trung hoa bang axit hydrocloric 2N, va sau d6 dugc c¢d dic. Can duoc tinh ché béng
HPLC diéu ché (YMC-Actus Triart C18, pha dong: dung dich amoni bicacbonat nuéc
10 mM/axetonitril) dé thu duge hop chét tidu dé (11 mg).

'"H NMR (300 MHz, CDCl;) § 2,34-2,60 (2H, m), 2,68 (3H, s), 2,88-3,08 (3H, m), 3,12-
3,27 (1H, m), 3,30-3,53 (2H, m), 3,69-3,88 (1H, m), 3,97-4,15 (3H, m), 4,25 (1H, d, J =
13,2 Hz), 4,52 (1H, d, J = 12,7 Hz), 4,61-4,83 (2H, m), 4,85-4,98 (1H, m), 6,04 (1H, s),
6,70-6,80 (2H, m), 6,88 (2H, d, J = 8,2 Hz), 7,10-7,25 (2H, m), 7,35 (2H, br t, J = 9,2
Hz).

Vidul7

Axit [18,32-dimetyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610,0428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

Qua trinh tong hop dugc thuc hién theo cac phwong phap dugc chira trong Vi du

16 hodc cac phuong phép twong duong véi chung.
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Vidu 18

Axit [18-etyl-32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510, 0?4?¥]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

N=N

rx'l OH
1 .

A) 3-Etyl-4-hydroxybenzaldehyt

o)
|

OH

Hon hgp cua  3-bromo-4-hydroxybenzaldehyt (10,0 g), [1,1-
bis(diphenylphosphino)ferroxen]diclopaladi (II) (3,64 g), xesi cacbonat (48,6 g) va
tetrahydrofuran (150 ml) duge bd sung dung dich 1M cua trietylboran trong hexan (100
ml). Hhon hop phan tmg duge khir khi bing cach giam nhanh ap sudt va lam sach nito,
va sau d6 duge khudy tai 70°C qua dém. Hon hop phan tng dugce ¢6 dic dudi ap sut
giam, va nudc va etyl axetat sau d6 dugc bd sung vao cin. Sau khi loai bo chét khong
hoa tan bang cach loc va rita cin béng etyl axetat, chét loc dugc chiét bang etyl axetat.
Dung dich chiét dugc rtira bang nuée mudi bdo hoa, sau d6 lam kho qua magie sulfat
khan va ¢6 dic trong diéu kién 4p sudt giam. Can dugc tinh ché bang sic ky cot silica

gel (etyl axetat/hexan) dé thu dugc hop chat tiéu d& (3,71 g).

MS m/z 151,1 [M+H]".

B) 2-Etyl-4-formylphenyl triflometansulfonat
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Hon hop ciia 3-etyl-4-hydroxybenzaldehyt (2,10 g), N,N-diisopropyletylamin
(4,89 ml), 4-dimetylaminopyridin (0,171 g) va tetrahydrofuran (25 ml) dugc bb sung N-
phenylbis(triflometansulfonimit) (5,00 g), va hdn hop phan ing duge khudy tai nhiét do
phong qua dém. Nudc va etyl axetat dugc bd sung vao hdn hop phan tng, va hdn hop
ndy sau d6 duoc chiét bang etyl axetat. Dung dich chiét duoc rira bing nuéc mudi bio
hoa, sau d6 1am khd qua magie sulfat khan va c6 ddc trong didu kién ap suit giam. Cin
dugce tinh ché biang sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tiéu dé
(3,22 g).

'H NMR (300 MHz, DMSO-ds) 8 1,25 (3H, t, ] = 7,6 Hz), 2,78 (2H, q, T = 7,6 Hz), 7,64
(1H, d, J = 8,5 Hz), 7,95 (1H, br d, ] = 8,6 Hz), 8,07 (1H, s), 10,05 (1H, s).

C) Etyl 2-etyl-4-formylbenzoat

o~
O

HOn hop cta 2-etyl-4-formylphenyl triflometansulfonat (3,22 g), [1,1'-
bis(diphenylphosphino)ferroxen]diclopaladi (IT) (0,835 g), trietylamin (1,59 ml), etanol
(30 m1) vA DMF (30 ml) duoc khudy qua dém dudi diéu kién hdi luu gia nhiét va khi
quyén cacbon monoxit. Sau d6, nuGe va etyl axetat duge bd sung vao hdn hgp phan tng.
Sau khi loai bo chét khong hoa tan bang cach lgc va rira can béng etyl axetat, chat loc
duoc chiét bing etyl axetat. Dung dich chiét dwoc rira bang nudc mubi bao hoa, sau d6
lam kh6 qua magie sulfat khan va co déc trong didu kién 4p suat giam. Cin dugc tinh

ché bang séic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chat tiéu dé (0,577 g).
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I'H NMR (300 MHz, DMSO-de) 3 1,20 3H, t, J = 7,4 Hz), 1,33 (3H, t, ] = 7,1 Hz), 2,94
(2H, q, ] = 7,4 Hz), 4,34 (2H, q, J = 7,0 Hz), 7,80-7,86 (1H, m), 7,87-7,93 (2H, m),
10,06 (1H, s).

D) tert-Butyl 2-etyl-4-formylbenzoat

1
%
RN
Hon hop cua etyl 2-etyl-4-formylbenzoat (577 mg), etanol (10,0 ml) va

tetrahydrofuran (10,0 ml) duge bd sung dung dich natri hydroxit nuée 2M (5,00 ml) tai
nhiét dd phong, va hdn hop phén ting duge khudy tai 50°C qua dém. Duéi ap suét giam,
céc dung méi hitu co duge loai bo, va cén sau d6 dugce trung hoa voi axit hydrocloric
IM. Cin tao thanh dugc thu gom béng cach loc, va dugc rira bang nudc dé thu duoc
chét rén. Hdn hop cua chit rén thu dugc va toluen (10 ml) dugc bd sung N,N-
dimetylformamit di-zert-butylacetal (2,22 ml) tai 100°C, va hdn hop phan tng sau dé
duoc khudy tai 100°C trong 1 gid. Ngoai ra, N,N-dimetylformamit di-tert-butylacetal
(2,22 ml) dugc bd sung, hon hop phan tng duge khudy tai 100°C trong 2 gid, va sau do,
N,N-dimetylformamit di-terz-butylacetal (2,22 ml) dugc bd sung thém tai 100°C. Hon
hop phéan Uing dugc khudy tai 100°C trong 30 phit, va sau d6 duoc c6 dac dudi ap suét
giam. Can dugc tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu duogc hop
chét tiéu dé (420 mg).

'H NMR (300 MHz, DMSO-de) 8 1,13-1,24 (3H, m), 1,56 (13H, d, J = 2,0 Hz), 2,83-
2,97 (2H, m), 7,69-7,88 (3H, m), 10,05 (1H, ).

E) tert-Butyl 2-etyl-4-(hydroxymetyl)benzoat
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Ho«gj\gOK

Hbn hop ctia fert-butyl 2-etyl-4-formylbenzoat (420 mg) va metanol (10 ml) duoce
bd sung natri borohydrua (102 mg), va hdn hop phan tmg dugc khudy tai nhiét d0 phong
trong 1 gid. Ngoai ra, natri borohydrua (33,9 mg) dugc bd sung, va hdn hgp phén Gng
duoc khudy tai nhiét do phong trong 1 gidy va sau d6 dugc cd dic dudi ap sudt giam. Can
dugce tinh ché bang sac ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chét tidu e
(191 mg).

I NMR (300 MHz, DMSO-ds) 8 1,10-1,20 (3H, m), 1,54 (91, s), 2,86 (2H, q,J = 7,4
Hz), 4,51 (2H, d, T = 5,6 Hz), 5,28 (1H, t, ] = 5,7 Hz), 7,17-7,26 (2H, m), 7,63 (1H, d, J
=7,9 Hz).

F) tert-Butyl 4-(bromometyl)-2-etylbenzoat

Br«5>j§oj<

Hon hop cua tert-butyl 2-etyl-4-(hydroxymetyl)benzoat (191 mg),
triphenylphosphin (318 mg) va tetrahydrofuran (5 ml) dugc bd sung cacbon tetrabromua
(402 mg), va hon hop phan tmg duoc khudy tai nhiét d6 phong qua dém. Nudce duge bd
sung vao hon hop phan tmg, va hén hop nay dugc chiét bing etyl axetat. Dung dich
chiét duoc rira bing nude mudi bdo hoa, sau d6 1am khd qua magie sulfat khan va co
dic trong didu kién ap suét gidm. Can dugc tinh ché bang sic ky cot silica gel (etyl

axetat/hexan) hai 1an dé thu dugc hop chét tiéu dé (178 mg).

'H NMR (300 MHz, DMSO-de) & 1,15 3H, t, J = 7,4 Hz), 1,54 (9H, 5), 2,84 (2H, q,J =
7,3 Hz), 4,70 (2H, s), 7,31-7,41 (2H, m), 7,64 (1H, d, I = 7,7 Hz).
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G) Axit [18-etyl-32-metyl-20-o0xo-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137,0610,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

N=N
I
o) O
O

Qua trinh téng hop duge thuc hién béng cach sir dung tert-butyl 4-(bromometyl)-
2-etylbenzoat theo cic phuong phép dugc chi ra trong Vi du 16 hodc cac phuong phap

tuong duong voi chung.

Vidu 19

Axit [18-xyclopropyl-32-metyl-20-oxo-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10.0242%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

Qua trinh tong hop dugc thuc hién bang cach st dung 3-xyclopropyl-4-
hydroxybenzaldehyt theo cac phuong phap dugc chi ra trong Vi du 18 hodc cac phuong

phap tuong duong véi chung.

140



45184 141/272

Vi du 20

Axit [32-metyl-20-oxo-18-(triflometoxy)-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,0?428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

N=N

Sh ey
[ O
F O O
oy

Qua trinh t6ng hop duge thuc hién theo cac phuong phap dugc chi ra trong Vi du

16 ho#c cac phuong phap twong duong véi ching.

Vidy 21

Axit [18-flo-32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

N=N

S e
Syl
F O

Qua trinh téng hop dugc thuc hién theo cac phuong phap dugce chira trong Vi du

16 hodc cac phuong phép twong duong voéi ching.
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Vi dy 22

Axit [18-metoxy-32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0810,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetic

N=N

r\'J OH
7 (

Qua trinh tong hop dugc thyc hién theo cac phuwong phéap duge chi ra trong Vi du

16 hoic cac phuong phap tuwong duong v6i1 ching.

Viduy 23

Axit [32-metyl-20-ox0-18-(triflometyl)-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,02**]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetic

N=N

r\'l OH
(> (

Qué trinh tdng hop dugc thuc hién theo cdc phuong phép duge chi ra trong Vi du

16 hoic cdc phuong phap twong duong véi ching.
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Vidu 24

Axit [18-clo-32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610,02428]dotriaconta-

1(26),3(32).4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

N=N
(vl\’l OH
0 (0]
N

Cl O

Qua trinh tong hgp duge thuc hién theo cac phuong phap duge chira trong Vi du

16 hoic cac phuong phéap twong duong v6i ching.

Viduy 25

Axit [32-metyl-20-o0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2!61°.137.0610,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

<Tdng hop tir etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetat bat dbi xng (thoi gian luu

ngan)>

N=N

r\'l OH
Y .
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A) Etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |Jaxetat
(bAt dbi xtmg, thoi gian luu dai)

N=N

N_/ 0/
Yo
0

Raxemat cua etyl [32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylaxetat (3,2 g) dugc tach phan doan bang
hé thdng séc ky CO, diéu ché siéu téi han (cot: Xenluloza-C (5 pm) 250 x 30 mm LD,
pha dong: cacbon dioxit/metanol = 70/30). Do d6 phan doan thu dugc duoc c¢6 dac dudi
ap sudt gidm dé¢ thu duoc etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat (1,5 g) (bat d6i xtmg, thoi gian luu
dai).

Céc diéu kién phan tich thoi gian luu: 5,706 phut (cot: Alcyon SFC CSP xenluloza-C (5
um), 250 x 4,6 mm LD., pha ddng: cacbon dioxit/metanol = 70/30, toc do dong: 3,0
mL/phut, nhiét do: 35°C, phat hién: UV 210 nm,ndéng d6 mau: 1 mg/mL, thé tich tiém:
0,005 mL).

B) Etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat
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(bt d6i ximg, thoi gian luu ngén)

N=N
[

Y -/
g\/N Q Oo
J

Raxemat clua etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610,0242%]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat (3,2 g) dugc tach phan doan béng
hé théng séc ky CO, didu ché siéu t6i han (cot: Xenluloza-C (5 pm) 250 x 30 mm LD.,
pha dong: cacbon dioxit/metanol = 70/30). Do d6, phan doan thu dugc dugce c¢o dac dudi
4p sudt giam dé thu dugc etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat (1,5 g) (bat ddi xtmg, thoi gian luu

ngan).

Céc diéu kién phan tich thoi gian luu: 4,465 phut (cot: Alcyon SFC CSP xenluloza-C (5
um), 250 x 4,6 mm LD., pha dong: cacbon dioxit/metanol = 70/30, tbc do dong: 3,0
mL/phdt, nhiét d6: 35°C, phét hién: UV 210 nm,néng d6 mau: 1 mg/mL, thé tich tiém:
0,005 mL).

C) Axit [32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic

<BAt d6i xung, tong hop tur etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetat bat ddi xtmg (thoi gian lwu ngén)>
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Dung dich clia etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510.024-2%]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetat (bt d6i xtmg, thdi gian lwu ngén)
(1,5 g) trong tetrahydrofuran (15 ml) va etanol (7,5 ml) dugc b6 sung dung dich natri
hydroxit nuéc 1N (14 mL), va hdn hop phan tmg duoc khuy tai nhiét do phong trong
6 gid. Dudi ap suét giam, cac dung méi hitu co duge loai bo. Sau do, dung dich phan
g dugc pha lodng bing nude, va sau d6 tao tinh axit bang axit hydrocloric 1N tai 0°C.
Chét két tua duoc tach bé‘mg cach loc, dugc rira béng nudce, va sau do dugce tai két tinh

tir hdn hop ctia etanol (50 ml) va nuée (45 ml) dé thu duge hop chét tidu dé (1,37 g).

'H NMR (300 MHz, DMSO-d) 8 2,35 (2H, br 5), 2,54 (3H, s), 2,90 (2H, br t, ] = 6,5
Hz), 2,96-3,20 (2H, m), 3,35-3,47 (2H, m), 3,72-3,83 (2H, m), 3,84-4,09 (2H, m), 4,19-
432 (1H, m), 4,36-4,46 (1H, m), 4,66-4,90 (3H, m), 6,07 (1H, s), 6,66-6,85 (4H, m),
7,20 (1H, d, J = 8,1 Hz), 7,33-7,45 (2H, m), 7,65 (1H, d, J = 8,5 Hz), 11,86-12,62 (1H,

m).

Céc didu kién phan tich thoi gian luu: 22,3 phut, c6t: DAICEL CHIRALPAK IB N-5 (5
um, 250 x 4,6 mm 1.D.), pha dong: A/B = 82,5/17,5, A = hexan (axit trifloaxetic 0,1%),
B = etanol (axit trifloaxetic 0,1%), tdc do dong: 2,0 mL/phut, phat hién: UV 220 nm va
254 nm, nhiét do do: nhiét do phong, ndng do mau: 0,5 mg/mL, thé tich tiém: 0,01 mL.

Viduy 26
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Axit [32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetic

<BAt d6i ximg, tong hop tr etyl [32-metyl-20-0xo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610 024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat bt dbi xing (thoi gian luu dai)>

N=N

rx'l OH
G .

Dung dich cla etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-

tetraazahexaxyclo[19.5.3.21%19.137.0510.0?*28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetat (b4t ddi ximg, thoi gian luu dai)
(1,5 g) trong tetrahydrofuran (15 ml) va etanol (7,5 ml) dugc bd sung dung dich natri
hydroxit nuéc 1M (13,9 mL), va hdn hop phan tng dugc khudy tai nhiét o phong qua
dém. Du6i 4p sudt giam, cac dung méi hiru co duge loai bo. Sau d6, dung dich phan timg
duoc pha lodng bing nude, va sau d6 duge tao tinh axit bang axit hydrocloric 1N tai
0°C. Chét két tia duge tach bing cach loc, va dugc tai két tinh bang cach st dung etanol
(38 ml) va nudc (38 ml) dé thu dwoc hop chit tiéu dé (1,38 g).
'H NMR (300 MHz, DMSO-de) & 2,35-2,36 (2H, m), 2,54 (3H, s), 2,87-3,18 (4H, m),
3,25-3,51 (2H, m), 3,79 (2H, br t, ] = 6,3 Hz), 3,85-4,09 (2H, m), 4,20-4,52 (2H, m),
4,71-4,91 (3H, m), 6,07 (1H, s), 6,66-6,82 (4H, m), 7,20 (1H, d, J = 7,8 Hz), 7,34-7,44
(2H, m), 7,65 (1H, d, J = 8,3 Hz), 12,27 (1H, s).

Céc diu kién phan tich thoi gian luu: 32,4 phit, c6t: DAICEL CHIRALPAK IB N-5 (5
um, 250 x 4,6 mm 1.D.), pha dong: A/B = 82,5/17,5, A = hexan (axit trifloaxetic 0,1%),
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B = etanol (axit trifloaxetic 0,1%), tbc do dong: 2,0 mL/phit, phat hién: UV 220 nm va
254 nm, nhiét do do: nhiét do phong, ndng d6 mAu: 0,5 mg/mL, thé tich tiém: 0,01 mL.

Vidu27

Etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610 (2428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat

N=N

N_/ o/
Yo

o)

Qua trinh tong hop duge thyc hién theo cac phuong phap dugce chi ra trong Vi du

16 hodc cac phuong phép twong duong véi ching.

Vi du 28

Axit 2-metyl-2-[32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]propanoic

N=N

l\’l OH
Y .
0

A) tert-Butyl 4-{[3-(5-xyano-4-metyl-1H-benzotriazol-1-yl)propoxy]metyl } benzoat
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Dung dich cta tert-butyl 4-{[3-(5-bromo-4-metyl-1H-benzotriazol-1-
yl)propoxy]metyl}benzoat (1,4 g) trong N, N-dimetylformamit (20 ml) duoc bd sung
tetrakis(triphenylphosphin)paladi (0) (351 mg) va k&m xyanua (1,07 g), va hdn hop phan
g duoc khudy tai 120°C qua dém. Dung dich phan Gmg dugc bd sung dung dich amoni
clorua nuée bio hoa, va hdn hop phan tng duge chiét bing etyl axetat. Dung dich chiét
duoc tach va dugc rira bang nude va nude mudi bio hoa, sau d6 1lam khd qua magie
sulfat khan va c6 dic trong didu kién ap sudt giam. Can dugc tinh ché bang sic ky cot

silica gel (NH, etyl axetat/hexan) d& thu dugc hop chét tiéu dé (1,16 g).

' NMR (300 MHz, CDCl3) § 1,61 (9H, s), 2,32 (2H, quin, J = 6,2 Hz), 3,01 3H, s),
3,43 (2H, t, ] = 5,6 Hz), 4,48 (2H, s), 4,79 (2H, t, T = 6,7 Hz), 7,32 (2H, d, ] = 8,3 Hz),
7,40 (1H, d, J = 8,6 Hz), 7,58 (1H, d, J = 8,6 Hz), 7,89-8,05 (2H, m).

B) tert-Butyl 4-{[3-(5-formyl-4-metyl-1H-benzotriazol-1-yl)propoxy]metyl} benzoat

O//\,NN=N
( [ _O
b
%

Hon hop cua tert-butyl  4-{[3-(5-xyano-4-metyl-1H-benzotriazol-1-
yl)propoxy]metyl}benzoat (1 g), axit axetic (7 ml), pyridin (7 ml) vanuée (7ml)  duge
bd sung huyén phit nuéc ctia Raney niken (1,5 ml), va hdn hop phan tmg dugc khudy

qua dém dudi khi quyén hydro. Sau khi lgc khoi Raney niken, nuéc duge bd sung vao
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dung dich phan g, va dung dich nay dugc chiét bing etyl axetat. Dung dich chiét dugc
rira bing dung dich natri bicacbonat nu¢c bdo hoa va nude mudi, sau d6 1am kho qua
magie sulfat khan va c6 dic trong diéu kién 4p sudt giam. Cn dugc tinh ché bing séc
ky cot silica gel (etyl axetat/hexan) dé thu duge hop chit tidu dé (450 mg).

'H NMR (300 MHz, CDCls) § 1,60 (9H, s), 2,23-2,41 (2H, m), 3,17 (3H, s), 3,44 (2H,
t,J=5,6 Hz), 4,48 (2H, s), 4,79 (2H, t, J = 6,7 Hz), 7,30-7,43 (3H, m), 7,96 (3H, dd, J
=8,5, 2,0 Hz), 10,52 (1H, s). MS m/z 410,3 [M+H]".

C) tert-Butyl 7-{[1-(3-{[4-(tert-butoxycarbonyl)phenyl]metoxy}propyl)-4-metyl-1H-
benzotriazol-5-yl](hydroxy)metyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat

Hon hop cta tert-butyl  4-{[3-(5-formyl-4-metyl-1H-benzotriazol-1-
yl)propoxy]metyl}benzoat (330 mg), kali phosphat (513 mg), tert-butyl 7-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (2 g),
CPME (20 ml) va nu6c (4 ml)  dugce b sung clo(1,5-xyclooctadien)rodi (T) dime (80
mg) tai nhiét d6 phong. Hon hop dugce khudy tai 110°C trong 1 gi& dwdi khi quyén argon.
Hon hop thu dugc duge bd sung dung dich amoni clorua nudc béo hoa, va hdn hop nay
duge chiét bang etyl axetat. Dung dich chiét duoc rira bing nude mubi bao hoa, sau dé
lam khd qua magie sulfat khan va cd ddc trong diéu kién 4p suat giam. Cin dugce tinh
ché bing séc ky cot silica gel (etyl axetat/hexan) va sic ky cot silica gel (NH, etyl
axetat/hexan) dé thu dwoc hop chit tiéu dé (260 mg).
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'H NMR (300 MHz, CDCl3) 3 1,47 (9H, s), 1,57-1,63 (9H, m), 2,20-2,41 (2H, m), 2,60
(1H, br d, = 2,0 Hz), 2,70-2,89 (5H, m), 3,29-3,51 (2H, m), 3,62 (2H, br t, ] = 5,7 Hz),
4,40-4,57 (4H, m), 4,73 (2H, t, 7= 6,6 Hz), 6,23 (1H, d, I = 3,2 Hz), 7,04-7,18 (3H, m),
7.27-7,37 (3H, m), 7,64 (1H, d, T = 8,7 Hz), 7,89 (2H, d, J = 8,3 Hz).

D) Axit 4-[(3-{5-[3-metoxy-2,2-dimetyl-3-oxo0-1-(1,2,3,4-tetrahydroisoquinolin-7-
yl)propyl]-4-metyl-1H-benzotriazol-1-yl} propoxy)metyl|benzoic

N=N
NN
>0
o\
°y°
o OH
HN

Dung dich cla tert-butyl 7-{[1-(3-{[4-(tert-
butoxycarbonyl)phenyl]metoxy } propyl)-4-metyl-1H-benzotriazol-5-
yl](hydroxy)metyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat (50 mg) trong axetonitril
(0,5 ml) dugc bd sung 2,2,2-tricloaxetonitril (22,5 mg) tai nhiét 6 phong. Sau khi khudy
hdn hop phan mg trong 5 phut, 1,8-diazabixyclo[5,4,0]-7-undecen (2,4 mg) dugc bd
sung vao d6. Dung dich phan g dugc khudy tai nhiét do phong trong 30 phut, va (1-
metoxy-2-metyl-prop-1-enoxy)-trimetyl-silan (79 ul) va 1,1,1-triflo-N-
[(triflometyl)sulfonyl]metansulfonamit (5 mg) duge bd sung vao d6. Sau khi khuay
dung dich phan ting tai nhiét do phong trong 2 gi®, dung dich natri bicacbonat nudc bao
hoa dugc bd sung vao d6, va hdn hop nay duge chiét bang etyl axetat. Dung dich chiét
duoc rira bang nude va nude mudi bio hoa, sau d6 1am khd qua magie sulfat khan va co
dic trong didu kién &p suét giam. Cin duge tinh ché bang sic ky cot silica gel (NH, etyl
axetat/hexan, etyl axetat/metanol) dé thu dugc hdn hop. Hon hop nay dugce b6 sung dung
dich 4M HCI/CPME (2 ml) dé thu dugc hop chét tiéu dé. Can thu duge dugc st dung

cho phan ting tiép theo ma khong can tinh ché.
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E) Met3—/1 2-metyl-2-[32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0610, 0242%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |propanoat

N=N

S a9le
[ g O
(@)

Dung dich ctia cin thu duge ¢ budce trude do trong N,N-dimetylformamit (1,5 ml)
duge bd sung N,N-diisopropyletylamin (0,062 mL) tai 0°C. Dung dich thu dugc nay
dugc bd sung theo giot vao dung dich cua HATU (40 mg) trong N,N-dimetylformamit
(2 ml) tai nhiét do phong trong 1 gio. Hon hop dugc khudy tai nhiét do phong trong 3
gid. Hon hop nay dugc bd sung dung dich natri bicacbonat nudc bao hoa, va hdn hop
nay dugc chiét bang etyl axetat. Dung dich chiét duoc rira bang nude va nwde mudi bao
hoa, sau d6 1am khd qua magie sulfat khan va c6 dic trong diéu kién ap sudt giam. Cin
dugce tinh ché bing sac ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chét tidu dé.

Can thu dugce duge st dung cho phan ing tiép theo ma khoéng can tinh ché thém.

F) Axit 2-metyl-2-[32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl[propanoic

N=N

r\'l OH
Y .
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Dung dich ctia ciin thu duge & bude trude d6 trong dimetylsulfoxit (0,25 ml) duge
bd sung kali trimetylsilanolat (16,2 mg) tai nhiét do phong. Sau khi khudy hdn hop tai
50°C trong 8 gid, thém kali trimetylsilanolat (8 mg) dugc bd sung tai nhiét 46 phong.
Sau khi khudy hdn hop tai 50°C qua dém, nudc duge bd sung vao hdn hop, va hdn hop
nay dugc chiét bang etyl axetat. Dung dich chiét dugc rira bing nudc va nuée mudi bio
hoa, sau d6 1am kho qua magie sulfat khan va c6 ddc trong diéu kién 4p suit giam. Cin
duge tinh ché bing sic ky cot silica gel (etyl axetat/metanol). Can thu dugc duoc bd

sung nudc, va chat két tia dugc tach béang céach loc dé thu duge hop chét tiéu dé (7 mg).

'H NMR (300 MHz, DMSO-de) 8 1,18 (3H, s), 1,32 (3H, 5), 2,31-2,42 (3H, m), 2,85-
2,95 (2H, m), 3,36-3,44 (3H, m), 3,57-3,76 (1H, m), 3,83-4,15 (3H, m),4,23-4,45 (2H,
m), 4,73-4,82 (3H, m), 6,13 (1H, s), 6,63-6,80 (4H, m), 7,17 (1H, d, T = 8,0 Hz), 7,33-
7,42 (1H, m), 7,44-7,53 (1H, m), 7,61 (1H, d, J = 9,0Hz), 12,36 (1H, s).

Vidu29

Axit [32-metyl-20-o0x0-13-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0610, 024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

A) 2-{2-[2-(4-Bromophenyl)etoxy]etoxy}oxan

@
Br
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Dung dich cua 2-(4-bromophenyl)etanol (1 g) trong N,N-dimetylformamit (20
ml) duoc bd sung natri hydrua (50%, 597 mg) tai 0°C. Sau khi khudy hdn hop phan tmg
tai 0°C trong 1 gid, 2-(2-bromoetoxy)tetrahydropyran (2,08 g) dugc bd sung tai 0°C.
Hbn hop dugc khudy tai nhiét d6 phong trong 2 gid. Hon hop nay duge bd sung dung
dich amoni clorua nuéc bdo hoa, va hdn hop nay dugc chiét bing etyl axetat. Lép hitu
co duoc tach va duoc rira bang nude mudi bdo hoa, sau d6 1am khd qua magie sulfat
khan va c6 dic trong didu kién ap suét giam. Can duoc tinh ché bang sdc ky cot silica

gel (etyl axetat/hexan) dé thu duge hop chét tidu d& (907 mg).

MS m/z 353,2 [M+Na]".

B) Axit 4-(2-{2-[(oxan-2-yl)oxy]etoxy}etyl)benzoic

2
O\/\O
HO

O

Dung dich cua 2-{2-[2-(4-bromophenyl)etoxy]etoxy}oxan (2,81 g) trong
tetrahydrofuran (30 ml) dugc b sung dung dich n-butyllithi (dung dich 1,6M trong
hexan, 8,01 ml) tai -78°C, va hdn hop phéan Gng dugc khudy tai cing nhiét do trong 1
gio. Cacbon dioxit dugce tao ra tir da kho dugc cho qua dung dich phan ung tai -78°C,
va dung dich duoc khuy tai ciing nhiét do trong 1 gid, va duge khudy tai nhiét do phong
qua dém. Hon hop ndy dugc bd sung axit hydrocloric 1M dé trung hoa, va hdn hop nay
sau d6 duoc chiét bang etyl axetat. Lép hitu co dugc tach va duge ria bang nude mudi
bdo hoa, sau d6 lam kho qua magie sulfat khan va cd déc trong diéu kién ap suat giam.
Cin duge tinh ché bang sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét
tiéu dé (1,76 g).

'H NMR (300 MHz, DMSO-d) 8 1,30-1,78 (6H, m), 2,88 (2H, br t, J = 6,6 Hz), 3,24-
3,60 (4H, m), 3,61-3,76 (4H, m), 4,53 (1H, br s), 7,37 (2H, d, ] = 7,9 Hz), 7,85 (2H, d,
J7=8,0 Hz), 12,59-12,88 (1H, m).
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C) tert-Butyl 4-[2-(2-hydroxyetoxy)etyl|benzoat

\',O
0]

Dung dich cta axit 4-(2-{2-[(oxan-2-yl)oxy]etoxy}etyl)benzoic (1,76 g) trong
toluen (20 ml) dugc bd sung 1,1-di-tert-butoxy-N,N-dimetyl-methanamin (6,08 g) tai
100°C, va hdn hop phan tmg dugc khudy tai cting nhiét do trong 1 gid. Ngoai ra, 1,1-di-
tert-butoxy-N,N-dimetyl-methanamin (6,08 g) dugc bd sung tai 100°C, va hdn hop phan
ung dugc khudy tai ciing nhiét d6 trong 2 gid. Dung dich phan (mg dugc cd déc, va cin
dugc tinh ché bang séc ky cot silica gel (etyl axetat/hexan) dé thu dugce hop chit tidu dé
(1,47 g). Cén thu dugc dugce st dung cho phéan Ung tiép theo ma khéng can tinh ché
thém.

Hon hop ctia cin thu duge (1,47 g) trong etanol (15 ml) dugce bd sung pyridini p-
toluensulfonat (105 mg) tai 50°C, va hdn hop phan ting duge khudy tai cing nhiét do
trong 2 gid. Dung dich phan timg dugc bo sung trietylamin tai nhiét do phong, va dung
dich nay duoc c¢d dic. Cin dugce tinh ché bang sic ky cot silica gel (etyl axetat/hexan)
dé thu duoc hop chét tiéu dé (1,1 g).

"H NMR (300 MHz, DMSO-d¢) 8 1,54 (9H, s), 2,88 (2H, t, ] = 6,8 Hz), 3,37-3,52 (4H,
m), 3,62 (2H, t, J = 6,6 Hz), 4,57 (1H, t, J = 5,1 Hz), 7,37 (2H, br d, ] = 7,9 Hz), 7,81
(2H, d, J = 8,0 Hz).

D) tert-Butyl 4-(2-{2-[(4-metylbenzen-1-sulfonyl)oxy]etoxy}etyl)benzoat

e
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Hon hop cla tert-butyl 4-[2-(2-hydroxyetoxy)etyl]benzoat (1,14 g), p-
toluensulfonyl clorua (1,63 g), 4-dimetylaminopyridin (52,3 mg), trietylamin (2,39 ml)
va tetrahydrofuran (10 ml), hdn hop phan tmg dugc khudy tai nhiét do phong trong 5
gid. Dung dich phan g dugc bd sung trietylamin (1,2 ml) va p-toluensulfonyl clorua
(815 mg), va dung dich phan tmg dugc khudy tai nhiét do phong trong 3 ngay. Nuéc
duoc bd sung vao dung dich phan tng, va hdn hop nay duoc chiét bang etyl axetat. Lép
hitu co duoc tach va dugce rira béng nude mudi bdo hoa, sau d6 1am kho qua magie sulfat
khan va co ddc trong diéu kién ap suét giam. Can dugc tinh ché bang séc ky cot silica

gel (etyl axetat/hexan) dé thu dugc hop chét tiéu d& (1,62 g).

'H NMR (300 MHz, DMSO-ds) & 1,54 (9H, s), 2,42 (3H, s), 2,80 (2H, br t, J = 6,5 Hz),
3,50-3,59 (4H, m), 4,05-4,13 (2H, m), 7,30 (2H, d, T = 8,0 Hz), 7,47 2H, brd, J = 8,1
Hz), 7,72-7,83 (4H, m). MS m/z 443,2 [M+Na]".

E) tert-Butyl 4-{2-[2-(4-bromo-3-metyl-2-nitroanilino)etoxy]etyl } benzoat
O\/\ NH
\’/o O,N
O
Br

Dung dich cua tert-butyl 4-(2-{2-[(4-metylbenzen-1-
sulfonyl)oxy]Jetoxy}etyl)benzoat (1,32 g), 4-bromo-3-metyl-2-nitro-anilin (869 mg) va
xesi cacbonat (2,04 g) trong N,N-dimetylformamit (15 ml) dugc khudy tai 80°C qua dém.
Nude duge bd sung vao hdn hop, va hdn hop nay dugc chiét bang etyl axetat. Lép hitu
co duge tach va duoc rira bang nudec mudi bio hoa, sau d6 lam kho qua magie sulfat
khan va cb dic trong diéu kién 4p sudt giam. Can duoc tinh ché bang sic ky cot silica

gel (etyl axetat/hexan) dé thu dugc hop chit tiéu dé (761 mg).

MS m/z 501,2 [M+Na]".

F) tert-Butyl 4-{2-[2-(5-bromo-4-metyl-1H-benzotriazol-1-yl)etoxy]etyl } benzoat
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o/\/\N
N, |
N Br
340
Hon hop cla tert-butyl 4-{2-[2-(4-bromo-3-metyl-2-

nitroanilino)etoxy]etyl }benzoat (761 mg), amoni clorua (849 mg), st (443 mg), etanol
(10 ml) va nuée (2 ml) duge khudy tai 80°C trong 3 gid. Hon hop thu duge dugce bd
sung nudc, va hdn hop nay duge chiét bing etyl axetat. Dung dich chiét dugc rira bing
nude mudi bio hoa, sau d6 1am khd qua magie sulfat khan va c6 dic trong diéu kién ap
sudt giam. Ciin duoc tinh ché bing séc ky cot silica gel (etyl axetat/hexan) dé thu dugc
hop chét tiéu d& (299 mg). Can thu duge dugc st dung cho phan tmg tiép theo ma khong

cAn tinh ché thém.

Hon hop ctia ciin thu dugce trong axit axetic (3 ml) va nudce (0,5 ml) duge b sung
dung dich cta natri nitrit (91,8 mg) trong nude (1 ml) tai 0°C. Sau khi khuay hdn hop
nay tai 0°C trong 30 phut, nude duge bd sung vao hdn hop, va hdn hgp ndy dugce chiét
bing etyl axetat. Dung dich chiét dugc rira bang nuée, dung dich natri bicacbonat nuge
bdo hda, va nude mudi bio hoa, sau d6 1am kho qua magie sulfat khan va c6 déc trong
didu kién 4p suét giam. Cin dugce tinh ché bang sic ky cot silica gel (etyl axetat/hexan)
va sfc ky cot silica gel (NH, etyl axetat/hexan) dé thu duge hop cht tiéu dé (223 mg).
'"H NMR (300 MHz, CDCl3) & 1,60 (9H, s), 2,74-2,82 (2H, m), 2,84 (3H, s), 3,59 (2H,
t,J=6,5 Hz), 3,89 2H, t, J = 5,0 Hz), 4,74 (2H, t, J = 5,0 Hz), 7,07 2H, br d, J = 7.9
Hz), 7,21 (1H, br d, J = 8,5 Hz), 7,51 (1H, d, J = 8,6 Hz), 7,82 (2H, br d, J = 7,8 Hz).;
MS m/z 460,1 [M+H]";

G) tert-Butyl 4-[2-(2-{5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-1H-

benzotriazol-1-yl}etoxy)etyl|benzoat
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o/\>N
N“N]i;\/\(o\/
(6]
2

Dung dich cta tert-butyl 4-{2-[2-(5-bromo-4-metyl-1H-benzotriazol-1-
yl)etoxyletyl}benzoat (148 mg), etyl acrylat (0,211 ml) va N,N-diisopropyletylamin
(0,225 ml) trong N, N-dimetylformamit (2,5 ml) dugc b sung tri(o-tolyl)phosphin (29,4
mg) va paladi axetat (11 mg), va hdén hop phéan tng dugc khudy tai 120°C trong 4 gio
du6i su chiéu xa vi séng. Hon hop thu duge duge bd sung nuéce, va hdn hop nay dugce
chiét bang etyl axetat. Dung dich chiét duge rira bing nude mudi bio hoa, sau d6 1am
kh6 qua magie sulfat khan va c6 dac trong didu kién 4ap suét giam. Cin dugc tinh ché

béng séc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét tidu @& (163 mg).

'H NMR (300 MHz, CDCls) 8 1,36 (3H, t, J = 7,1 Hz), 1,58 (9H, 5), 2,74-2,83 (2H, m),
2,92 (3H, s), 3,60 (21, t, T = 6,5 Hz), 3,90 (2H, br t, J = 4,9 Hz), 4,30 2H, q, T = 7,2
Hz), 4,75 (2H, t, J = 4,8 Hz), 6,42 (1H, d, J = 16,0 Hz), 7,07 (2H, br d, ] = 8,0 Hz), 7,34
(1H, d, J = 8,8 Hz), 7,64 (1H, d, T = 8,7 Hz), 7,81 (2H, br d, T = 8,0 Hz), 8,15 (1H, d,J
= 16,0 Hz).

MS m/z 480,3 [M+H]".

H) tert-Butyl 7-{1-[1-(2-{2-[4-(tert-butoxycarbonyl)phenyl]etoxy}etyl)-4-metyl-1H-
benzotriazol-5-yl]-3-etoxy-3-oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat
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Hbn hop ciia tert-butyl 4-[2-(2-{5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-

1H-benzotriazol-1-yl}etoxy)etyl]benzoat (163 mg), tert-butyl 7-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (147 mg), natri
dodexyl sulfat (49,1 mg), trietylamin (0,14 ml), CPME (2 ml) va nudc (1 ml) duge bd
sung clo(1,5-xyclooctadien)rodi (I) dime (16,8 mg) tai nhiét do phong. Hdn hop duoc
khudy tai 100°C qua dém. Nudc duge bd sung vao hdn hop thu dugc, va hon hop niy
duoc chiét bang etyl axetat. Dung dich chiét duoc rira bang nude mudi bo hoa, sau d6
lam kho qua magie sulfat khan va cd déc trong didu kién ap suat giam. Can dugce tinh
ché bang sic ky cot silica gel (NH, etyl axetat/hexan) dé thu dugc hop chét tiéu dé (126
mg).
'H NMR (300 MHz, CDCls) § 1,10 (3H, t, J= 7,1 Hz), 1,46 (9H, s), 1,59 (9H, s), 2,70-
2,83 (4H, m), 2,86 (3H, s), 2,98-3,19 (2H, m), 3,59 (4H, br t, J = 6,2 Hz), 3,89 (2H, br
t,J=15,0 Hz), 4,02 (2H, q, ] = 7,1 Hz), 4,42-4,52 (2H, m), 4,72 (2H, t, ] = 5,0 Hz), 4,96
(1H, brt, J=7,8 Hz), 6,91-6,97 (1H, m), 7,00-7,06 (2H, m), 7,11 (2H, br d, J = 8,0 Hz),
7,30-7,36 (2H, m), 7,84 (2H, d, J = 8,1 Hz).

MS m/z 713,4 [M+H]".

I) Etyl [32-metyl-20-0x0-13-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat

Dung dich cla tert-butyl 7-{1-[1-(2-{2-[4-(tert-
butoxycarbonyl)phenyl]etoxy} etyl)-4-metyl-1H-benzotriazol-5-yl]-3-etoxy-3-
oxopropyl}-3,4-dihydroisoquinolin-2(1H)-carboxylat (139 mg) trong CPME (1,5 ml)
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duoc bd sung dung dich 4N HCI/CPME (1,27 ml) tai nhiét do phong. Hon hop duoc
khqu tai nhiét 6 phong trong 2 gid, va sau d6 duoc c¢d ddc. Cén thu dugc dugc sir dung

cho phan ting tiép theo ma khéng cAn tinh ché.

Dung dich ctia cin thu dugc va N,N-diisopropyletylamin (0,17 ml) trong N,N-
dimetylformamit (10 ml) duge bd sung theo giot vao dung dich ciia HATU (111 mg)
trong N,N-dimetylformamit (10 ml) tai nhiét do phong qua 30 phut. Hbn hop duge khudy
tai nhiét do phong trong 3,5 gi6. Nudc duogc bd sung vao hdn hop, va hdn hop nay duge
chiét bang etyl axetat. Dung dich chiét dugc rira bing nuée mubi bao hoa, sau d6 lam
khd qua magie sulfat khan va cd ddc trong didu kién ap suat giam. Cgn dugc tinh ché
béng séc ky cot silica gel (etyl axetat/hexan, metanol/etyl axetat) va séc ky cot silica gel

(NH, etyl axetat/hexan) dé thu dugc hop chét tiéu dé (80 mg).

'H NMR (300 MHz, CDCL) § 1,13 3H, t, T = 7,1 Hz), 2,68-2,91 (5H, m), 2,94-3,11
(3H, m), 3,17-3,29 (1H, m), 3,52-3,63 (1H, m), 3,66-3,76 (1H, m), 3,77-3,90 (1H, m),
3,91-4,19 (7H, m), 4,63-4,78 (1H, m), 4,91-5,05 (2H, m), 6,29 (1H, s), 6,76-6,85 (4H,
m), 7,19 (1H, d, J = 8,0 Hz), 7,30-7,40 (2H, m), 7,49 (1H, d, J = 8,7 Hz).

MS m/z 539,3 [M+H]".

J) Axit [32-metyl-20-0x0-13-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510 0248 ]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl|axetic

Dung dich cla etyl [32-metyl-20-0x0-13-0xa-8,9,10,21-

tetraazahexaxyclo[19.5.3.2161%,137,0510 02428]dotriaconta-
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1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetat (105 mg) trong tetrahydrofuran
(1,5 ml) va etanol (1,5 ml) duoc bd sung dung dich lithi hydroxit nuge 4M (0,5 ml), va
hdn hop phan tmg dugc khudy tai nhiét d phong trong 2 gio. Dung dich phan timg duge
bd sung thém dung dich lithi hydroxit nuéc 4M (0,5 ml), va dung dich phéan ting duge
khudy tai nhiét do phong trong 1 gio. Dung dich phan Gng dugc ¢ ddc, nude (3 ml)
duge bd sung vao cin, va dung dich nay duge trung hoa tai 0°C béng axit hydrocloric

ON. Chét két tiia duoc loc dé thu duoc hop chét tidu dé (72,5 mg).

'H NMR (300 MHz, DMSO-ds) & 2,58 (3H, s), 2,68-2,79 (2H, m), 2,87-2,96 (2H, m),
2,96-3,08 (1H, m), 3,08-3,20 (1H, m), 3,50-3,68 (2H, m), 3,69-3,81 (2H, m), 3,94-4,10
(4H, m), 4,74-4,84 (1H, m), 4,87-4,96 (2H, m), 6,30 (1H, s), 6,59-6,66 (2H, m), 6,69-
6,77 (2H, m), 7,21 (1H, d, J = 7,5 Hz), 7,38-7,50 (2H, m), 7,70 (1H, d, J = 8,5 Hz),
12,19-12,34 (1H, m).

Vi du 30

Axit [32-metyl-20-0x0-15-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10 (2428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetic

Quié trinh téng hop dugc thuc hién theo cac phuong phap duoc chi ra trong Vi du

9 hoic cac phuong phap twong duong véi ching.
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Vidu3l

Axit [18-flo-32-metyl-20-o0x0-15-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137.0510 02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic

162/272

Qua trinh tong hop duoc thue hién theo cac phuong phap dugce chi ra trong Vi du

9 hodc cac phuong phap twong duong v ching.

Vi du 32

Axit [18,30-diflo-32-metyl-20-0x0-15-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl axetic

Quié trinh tong hop dugc thuc hién theo cac phwong phap duge chi ra trong Vi du

9 hodc cac phuong phéap tuong duong v6i chung.
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Vidu 33

Axit [6,6,33-trimetyl-2-0x0-7,10-dioxa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.239.11822,0*8.01519 023! pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

N=N
I\’l OH
g\/ (
d g
N
(@]
O

A) Metyl 4-(benzyloxy)-3-hydroxy-2-(2-metylprop-2-en-1-yl)benzoat

¢

HO ~

Hop chét tieu d& thu duoc bing cach sit dung metyl 3-hydroxy-4-
phenylmetoxybenzoat theo cac phuong phap dugc chi ra trong Vi du 8A) dén Vi du 8B)

hodc cac phuong phap tuong duong véi chung.

MS m/z 313,2 [M+H]".

B) Metyl 7-hydroxy-2,2-dimetyl-2,3-dihydro-1-benzofuran-4-carboxylat
HO

o) ~N

Hon hop ctia metyl 4-(benzyloxy)-3-hydroxy-2-(2-metylprop-2-en-1-yl)benzoat
(390 mg), axit formic (5 ml) va nudce (0,5 ml) duge khudy tai 100°C qua dém. Hon hop
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phan Gng dugc cd dic dudi ap suét giam, va can dugc tinh ché biang sic ky cot silica gel

(etyl axetat/hexan) dé thu dugc hop chét tiéu dé (125 mg).

MS m/z 223,2 [M+H]".

C) Axit 2,2-dimetyl-7-[(prop-2-en-1-yl)oxy]-2,3-dihydro-1-benzofuran-4-carboxylic

/\/O
OH
O
(@]

Hop chéat tiéu dé thu dugce bang cach st dung metyl 7-hydroxy-2,2-dimetyl-2,3-
dihydro-1-benzofuran-4-carboxylat theo cic phuong phép dugc chi ra trong Vi du 30
A) dén Vi du 30 B) hoic cac phuong phap twong dwong véi ching.

MS m/z 249,1 [M+H]".

D) Axit [6,6,33-trimetyl-2-0xo0-7,10-dioxa-1,15,16,17-
tetraazaheptaxyclo[22.5.3.23°.11822 048 01319 0273 pentatriaconta-

3,8,16,18(33),19,21,24,26,31,34-decaen-23-yl]axetic

Hop chét tiéu dé thu duge bang cach st dung axit 2,2-dimetyl-7-[(prop-2-en-1-
yl)oxy]-2,3-dihydro-1-benzofuran-4-carboxylic theo cac phuong phép duge chi ra trong
Vidu 9 L) dn Vi du 9 N) hozc cdc phuong phép twong duong véi ching.
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Vidu 34

(5-Metyl-2-0x0-2H-1,3-dioxol-4-yl)metyl [32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0610,024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat

<Bét d6i xtng, tong hop tir etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 (2428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bat d6i xtmg (thoi gian luu
ngén)>

['\]=N 0

N/ o~

/\/ Q O\Aro
(0]

(. L)
oL
o)

Dung dich cua axit [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 (2428]dotriaconta-
1(26),3(32),4,6.8,16,18,24,27,30-decaen-2-ylJaxetic <52,6 mg, bt ddi ximg, tong hop
tur etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0%10,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bat dbi xtmg (thdi gian lwu ngén)>
trong N,N-dimetylformamit (0,5 ml) dugc bd sung kali cacbonat (28,5 mg) va 4-
(clometyl)-5-metyl-1,3-dioxol-2-on (0,011 ml), va hdn hop phan tng duge khudy tai
nhiét d6 phong qua dém. Hon hop dugc pha loang bing etyl axetat, va dugc ria bing
nuée va nude mudi bio hoa. Hon hop nay sau d6 duge lam khd qua magie sulfat khan
va dugc co dic dudi ap sudt giam. Cin duge tinh ché bing sic ky cot silica gel (etyl

axetat/hexan) dé thu dugc hop chit tidu dé (25 mg).
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Vidu 35

(5-Metyl-2-ox0-2H-1,3-dioxol-4-yl)metyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02*2%]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat
<Téng hop tlr etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.06:10,02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bat d6i xing (thoi gian lvu dai)>

[)j:N —(o

N/ 0

Q O\)\ro
<)

N
o

Qué trinh tdng hop duoc thuc hién theo cac phwong phap dugce chi ra trong Vi du
34 hodc cac phuong phap twong duong v6i ching.

Vidu 36

Etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510 024-28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat

(b4t dbi xtmg, thoi gian hru ngén)

N=N
)

Qua trinh tong hop dugc thyc hién béng cach str dung iodoetan theo cac phuong

phap dugc chi ra trong Vi du 34 hodc cac phuong phép twong duong voi ching.
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Vidu 37

Etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10.02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat

(b4t d6i xung, thoi gian lwu ngin)

N=N
1

Qua trinh téng hop duoc thuc hién bang cach str dung iodoetan theo cac phuong

phép duoc chi ra trong Vi du 34 hodc cac phuong phap twong duong v6i ching.

Vidu 38

2-[32-Metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510,0248]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-N-(6-metylpyridin-3-yl)axcetamit
<Bét dbi xtmg, tong hop tir etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610 02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |Jaxetat bat ddi xtng (thoi gian luu

ngén)>
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Hbn hop cua axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619,137,0610 02428 ]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylaxetic <25 mg, bat ddi xtmg, tong hop tir
etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619,137.0510 0?*28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bit di xtmg (thdi gian lwu ngén)>
va N,N-dimetylformamit (0,25 ml) dugc bd sung trietylamin (0,0138 ml), HOBt (8 mg),
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (11,3 mg) va 6-metylpyridin-
3-amin (6 mg), va hdn hop phan tmg dugc khudy tai nhiét d6 phong qua dém. Hon hop
nay dugc bo sung dung dich natri bicacbonat nudc béo hoa, va chét két tha duoc tich

bing cach loc. Chét ran dugce rira bang etyl axetat dé thu duge hop chat tiéu dé (20 mg).

Vidu 39

2-[32-Metyl-20-0x0-8,9,10,21-

tetraazahexaxyclo[19.5.3.21619.137.0510 0?*2%]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]-N-(pyridin-3-yl)axetamit

<Bét d6i xtmg, tong hop tir etyl [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21%19,137.0%10 0?*2%]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat bat dbi xtung (thoi gian luu

ngén)>

Qua trinh tong hop dugc thuc hién theo cdc phuong phap dugce chi ra trong Vi du

38 hodc cac phuong phap twong duong véi ching.
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Vidu40

1-{[(xyclohexyloxy)carbonyl]oxy} etyl [32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0510,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |Jaxetat

<Téng hop tir etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510 02428]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bét doi xtmg (thoi gian luu

ngin)>

%Y e

Dung dich clia axit [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510,02+?8]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-ylJaxetic <53,3 mg, bét di ximg, tong hop
tur etyl [32-metyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,02+*]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bat ddi xtmg (thdi gian luu ngan)>
trong N,N-dimetylformamit (0,5 ml) dugc bd sung xesi cacbonat (51 mg) va 1-cloetyl
xyclohexyl cacbonat (34,5 mg), va hon hop phan tng dugc khudy tai nhiét d§ phong
qua dém. Hon hop dugc pha lodng bang etyl axetat, va dugc rita bang nuée va nude
mudi bio hoa. Hon hop nay sau d6 duge 1am khé qua magie sulfat khan va dugc ¢d dac
duéi 4p suét giam. Cin dugc tinh ché bing sic ky cot silica gel (etyl axetat/hexan). Sau
khi tao huyén phu cin thu dugce bing nuéc, huyén phti nay duge co dac dé thu dugc hop

chét tiéu dé (49 mg).
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Vidu 4l

Natri [32-metyl-20-oxo0-14-o0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610,024-28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]axetat

<Téng hop tir etyl [32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610 024-28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |axetat bat dbi xung (thoi gian luu

ngan)>

-

o

Hoén hop cua axit [32-metyl-20-o0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10 (2428]dotriaconta-
1(26),3(32).,4,6,8,16,18,24,27,30-decaen-2-yl]axetic <tdng hop tir etyl [32-metyl-20-
oxo0-14-0xa-8,9,10,21-tetraazahexaxyclo[19.5.3.21619 137 06100242 ]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetat bit d6i xtmg (thdi gian luu ngén)>

(42,7 mg) trong metanol (0,5 ml) dugc bd sung natri hydroxit 2N (0,0418 ml) tai nhiét
d6 phong. Dung dich phéan tmg dugc cd dic dé thu duge hop chét tiéu dé (40 mg).

'H NMR (300 MHz, DMSO-ds) § 2,25-2,41 (2H, m), 2,53-2,68 (2H, m), 2,88 (2H, t, J
= 6,7 Hz), 3,35-3,47 (2H, m), 3,77 (2H, 1, ] = 6,7 Hz), 3,82-4,08 (2H, m), 4,20-4,30 (1H,
m), 4,34-4,46 (1H, m), 4,67-4,91 (3H, m), 5,96 (1H, s), 6,67-6,74 (2H, m), 6,74-6,87
(2H, m), 7,14 (1H, d, = 7,9 Hz), 7,35 (1H, d, = 8,6 Hz), 7,43 (1H, d, ] = 7,9 Hz), 7,57
(1H, d, 7= 8,6 Hz).
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Vidu42

2-[32-Metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619,137,0610.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-N-(6-metylpyridin-3-yl)axetamit

Quié trinh tong hop duoc thuc hién theo cac phuong phap dugce chi ra trong Vi du
38 hodc cac phuong phap tuong duong v ching.

Céc hop chét ctia cac Vi du 43 dén 54 ¢6 thé duogc didu ché theo cac phuong phép
duoc chi ra trong Vi du 28 dugc mé ta trén day hodc cac phuong phap twong duong voi

ching.

Vi du 43

Axit 2-[18,30-diclo-32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0610 02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic
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Vi du 44

Axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]propanoic

Vidu 45

Axit 2-mMetyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137.0610.02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]|propanoic

N=N

r\'l OH
1 .

Vi du 46

Axit 2-[18,30-diclo-32-metyl-20-0x0-15-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137.0510 02428 ]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]-2-metylpropanoic
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Vidu47

Axit 2-mMetyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.216:19.137,06:10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl |propanoic

Vidu 48

Axit 2-[18,30-diclo-25,32-dimetyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.216,19.13,7.06,10.024,28]dotriaconta-
1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic

N=N
I
N

(O\/ OH

o]

o 1

N

Cl O
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Vidu49

Axit 2-metyl-2-[18,25,30-triclo-32-metyl-20-ox0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619137.0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl ]propanoic

Vidu 50

Axit 2-[18,30-diclo-32-metyl-20-ox0-25-(triflometyl)-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0610 (2428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic

Vi dy 51

Axit 2-[8-(xyclopropylmetyl)-34-metyl-2,7-dioxo-5-o0xa-1,8,16,17,18-
pentaazaheptaxyclo[23.5.3.23:10.11923,(49,016.20 (2832 |hexatriaconta-

3,9,17,19(34),20,22,25,27,32,35-decaen-24-yl]-2-metylpropanoic
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Vi du 52

Axit 2-[18,30-diclo-32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.2161°.137 0610,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic

Vidu 53

Axit 2-[18,30-Diclo-5-metoxy-20-oxo0-14-o0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137,06:10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic

N=N
]
N

OO
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Vidu 54

Axit 2-[18,30-diclo-5-metoxy-32-metyl-20-o0xo-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0510.0?*28]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]-2-metylpropanoic

N=N

(\)’1 OH

(@] ~0
o 1
N
Cl le)
Vidu 55

axit 2-metyl-2-[32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0610.02428]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]propanoic

<Bét ddi xung, tong hop tir metyl 2-metyl-2-[32-metyl-20-oxo0-14-o0xa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137 0%10,02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2-yl|propanoat bét dbi xtng (thoi gian luu ngén)>

N=N
1
(\/N Q OH
[ <)
LQ\KN
o
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Dung dich cta 1-flo-3-metyl-2-nitro-benzen (10 g) trong TFA (23 mL) va H2SO4 (10
mL) dwgc bd sung NBS (14 g) tai 0°C. Hdn hop dugc khudy tai nhiét do phong qua dém.
HBn hop duge rét vao trong dé. Chat két tia duge loc va duge rira bang nude dé thu

duoc hop chit tiéu dé (14 g) & dang chit rin mau tring.

'H NMR (400 MHz, DMSO-de): § 2,34 (3H, s), 7,46 (1H, t, J = 9,3 Hz), 7,93-7,97 (1H,

m)

B) 3-[(4-Bromo-3-metyl-2-nitrophenyl)amino]propan-1-ol

Dung dich cta 1-bromo-4-flo-2-metyl-3-nitro-benzen (14 g) trong DMF (150
mL) duge bd sung K2CO;3 (16,655 g) va 3-amino propanol (6 mL) tai nhiét do phong.
Hdn hop duge khudy tai 80°C qua dém. Sau khi hoan thanh phan tmg, nudc lanh da
duoc bd sung vao khdi lwgng phan tmg tai 0°C. Chét két ttia duoc loc va dugc rira bang
nuée. Cin duoc 1am bay hoi va dugc rira bang n-pentan dé thu dugc hop chét tidu dé

(14 g) & dang chét ran mau cam.

'H NMR (400 MHz, DMSO-de): & 1,68 (2H, g, J = 5,9 Hz), 2,24 (3H, 5), 3,17 (2H, q, ]
— 6,0 Hz), 3,44 (2H, q, J = 5,1 Hz), 4,58-4,60 (1H, m), 6,22 (1H, brs), 6,73 (1H, d, ] =
9,1 Hz), 7,54 (1H, d, T = 9,0 Hz). MS m/z 289,2 [M+H] *.

C) 3-[(2-Amino-4-bromo-3-metylphenyl)amino]propan-1-ol
H,N { Br
HN

~

Dung dich c6 khudy ctia 3-[(4-bromo-3-metyl-2-nitrophenyl)amino]propan-1-ol
(14,6 g) trong etanol (150 mL) va nudc (80 mL) duogc bd sung sit (14,1 g) va NH4Cl
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(27 g) tai 25°C va hdn hop phan ting dugc hdi luu trong 4 giv. Hon hop phan ing dugc
loc qua tAng celite va dung mdi dugc 1am bay hoi. Can dugc dimg bang NaHCO3 nuée
bao hoa. Lép nude duge chiét bang etyl axetat (50mlx3). Lép hiru co tbng s6 dugc rira
bang nudc mudi, duge lam khd qua NazSO4 khan va duge lam bay hoi dudi ap suat giam

@& thu dugc hop chét tidu dé (11,8 g) & dang chét rin mau nau.

'H NMR (400 MHz, DMSO-d6): & 1,69-1,76 (2H, quin, J = 6,6 Hz), 2,15 (3H, s), 3,18
(2H, q, ] = 6,5 Hz), 3,49 (2H, q, ] = 5,7 Hz), 4,45-4,48 (1H, m), 4,53-4,64 (3H, m), 6,25
(1H, d, J = 8,5 Hz), 6,70 (1H, d, ] = 8,4 Hz). MS m/z 258,9 [M+H] ".

D) 3-(5-Bromo-4-metyl-1/-1,2,3-benzotriazol-1-yl)propan-1-ol

Dung dich ctia 3-[(2-Amino-4-bromo-3-metylphenyl)amino]propan-1-ol (12 g)
trong 6N HCI (122 mL) dugc bd sung tir tir dung dich ctia NaNO; (6,4 g) cua nudce (36
mL) tai 0°C. Hon hop duoc khudy tai nhiét do phong trong 2 gio. Hon hop phén ing
duoc trung hoa bang NaOH 4N tai 0°C. Lép nude dugc chiét bang EtOAc, cac chét hitu
co két hop dugc rira bang nudc mudi, dugce 1am khé qua Na;SO4 khan va duge ¢ dac
dudi 4p sudt giam. San phim tho duge tinh ché bing cot silica gel (120 g, 60%
FEtOAc/Hexan) dé thu duoc hop chit tidu d2 (11 g) & dang chat rdn mau nau.

'H NMR (400 MHz, DMSO-de): 2,03 (2H, quin, J = 6,4 Hz), 2,71 (3H, s), 3,39 (2H,
4, J=5,5Hz), 4,66 (1H, br t, ] = 4,7 Hz), 4,74 (2H, t, ] = 6,7 Hz), 7,68 (2H, 5). MS m/z
270,1 [M+H] ™.

E) 4-{[3-(5-Bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl)propoxy]metyl} benzoat
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€
25

Dung dich c6 khudy ctia 3-(5-bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl)propan-
1-ol (11,4 g) trong THF (250 ml) dugc bd sung NaH (60% trong dau, 10,12 g) tai 0°C
va duge khudy tai 25°C trong 1 gid. Dung dich nay dugc bd sung TBAI (31 g) va tert-
butyl 4-(bromometyl)benzoat (22,8 g) tai 0°C va dugc khudy tai 25°C trong 4 gid. Hon
hop phén tng duge dimg bang da. Lép nude duoc chiét bang EtOAc, cac chat hitu co
két hop duge rira bing nude mudi; duge 1am khé qua NaaSO4 khan va dugce c6 dic dudi
ap suit giam. San pham thd thu duogc dugc tinh ché bang sic ky cot silica gel (SiOy;

10%EtOAc/Hexan) dé thu duge hop chét tiéu dé (16 g) & dang chit 1ong mau vang nhat.

'H NMR (400 MHz, DMSO-de): 8 1,54 (9H, s), 2,17-2,23 (2H, m), 2,67 (3H, s), 3,42
(2H, t, ] = 5,7 Hz), 4,43 (2H, 5), 4,78 (2H, t, J = 6,5 Hz), 7,25 (2H, d, J = 8,1 Hz), 7,65
(2H, m), 7,80 (2H, d, T = 8,1 Hz). MS m/z 460,1 [M+H] .

F) tert-Butyl 4-{[3-(5-xyano-4-metyl-1/-1,2,3-benzotriazol-1-
yl)propoxy]metyl}benzoat

\|<) o //N
1
N\
N
O/\)

Trong dng duoc bit kin duge lam khd trong 16, dung dich c6 khudy cua tert-butyl
4-{[3-(5-bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl)propoxy|metyl }benzoat (15 g)
trong DMA (125 mL) dugc bd sung Zn(CN)z (2,3 g), bui Zn (0,637 g) tai 25°C va hon
hop phan tng dugce khir khi v6i khi quyén argon trong 10 phut. Dung dich nay dugc bd
sung Pdx(dba); (1,495 g) sau do la dppf (1,8 g) ta1 25°C va hdn hop phan tmg dugc gia
nhiét tai 150°C trong 6 gid. Hon hop phéan tmg duge 1am mat dén 25°C, dugc loc qua
celite va dugc rira bing EtOAc. Chét loc dugc pha lodng bang nude (10 1an) va khudy

né trong 30 phut. Lép nude duge chiét bang EtOAc, céc chét hitu co két hop duge rira
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bang nudc, nude mudi, duoc lam khé qua NaySO4 khan, duge loc va chét loc duoc cb
dac dudi ap suit giam. San pham thd thu dugc duge tinh ché bang sic ky cot silica gel
(Si02, 20-25% EtOAc/Hexan) dé thu dugc hop chét tiéu dé (10 g) & dang dau dinh

khong mau.

'H NMR (400 MHz, DMSO-dg): 8 1,54 (9H, s), 2,22 (2H, t, ] = 6,1 Hz), 2,83-2,85 (3H,
m), 3,44 (2H, t, T = 5,7 Hz), 4,40 (2H, s), 4,84 (2H, t, T = 6,5 Hz), 7,21 (2H, d, T = 8,1
Hz), 7,77-7,80 (4H, m). MS m/z 407,0 [M+H] *.

G) tert-butyl 4-{[3-(5-formyl-4-metyl-1H-1,2,3-benzotriazol-1-

yl)propoxy]metyl}benzoat

%
o/\j

Dung dich c6 khudy cta 4-{[3-(5-xyano-4-metyl-1H-1,2,3-benzotriazol-1-
yl)propoxy]metyl}benzoat (4,7 g) trong pyridin (85 mL) duoc bd sung AcOH (85 mL),
nuéce (85 mL) sau d6 1a Raney Ni (trong nuée, 47 mL) ta1 25°C. Hon hop phan tmg
duoc khudy trong didu kién 4p suit duong clia bong béng hydro trong 24 gid tai 25°C.
Tién trinh phan ng dugc danh gia chi bang LC/MS. Sau khi hoan thanh phéan ting (nhu
duge dénh gia bang LC/MS), hon hgp phan ting duoc loc qua celite va dugc rira bing
EtOAc. Chét loc duoc pha loang béng etyl axetat, dugc rira bang axit xitric 0,5M,
NaHCO; nuéc bio hoa, cac chit hitu co két hop duoc rira béng nuée, nude mudi, duge
]am kho qua NazSOq khan, duoc loc va chit loc duge c6 ddc dudi 4p sudt giam. San
pham thd thu dugc duge tinh ché biang sic ky cot silica gel (SiO2, 30-35%
EtOAc/Hexan) dé thu duge hop chét tiéu d& (2,3 g) & dang dau mau nau.

'H NMR (400 MHz, DMSO-de): & 1,54 (9H, s), 2,21-2,26 (2H, m), 3,04 (3H, s), 3,43
(2H, t, T = 5,8 Hz), 4,43 (2H, s), 4,82 (2H, t, ] = 6,6 Hz), 7,28 (2H, d, J = 8,0 Hz), 7,77-
7,80 (3H, m), 7,92 (1H, d, T = 8,6 Hz), 10,43 (1H, s). MS m/z 410,4 [M+H] *.
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H) tert-Butyl 7-({1-[3-({4-[(tert-butoxy)carbonyl]phenyl} metoxy)propyl]-4-metyl-1/-
1,2,3-benzotriazol-5-yl} (hydroxy)metyl)-1,2,3,4-tetrahydroisoquinolin-2-carboxylat

E
o Oﬁ,\%

Dung dich dugc khu khi cua fert-butyl 4-{[3-(5-formyl-4-metyl-1/-1,2,3-
benzotriazol-1-yl)propoxy]|metyl }benzoat (2,6 g) trong hdn hop ctia CPME (60 ml) va
nuée (12 ml) duge bd sung rert-butyl 7-(tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,4-
tetrahydroisoquinolin-2-carboxylat (6,8 g), KsPO4 (4,04 g) tai 25°C. Dung dich nay
dugc bd sung [RhCI(COD)], (627 mg) va hdn hop phéan Gmg dugc gia nhiét tai 50°C
trong 2 gio. Hon hgp phan tmg duoc lam mat dén 25°C va duogc dimg bang NH4Cl nuée
bao hoa. Lop nude duge chiét bang EtOAc, cac chét hitu co két hop dugce rira bang nudre,
nude mudi, duge 1am khé qua NaxSO4 khan, dugce loc va chét loc duoc co dic dudi ap
suft giam. San pham thd thu duge duge tinh ché bang sac ky cot silica gel (SiO2, 25%

EtOAc/Hexan) dé thu duoc hop chit tidu dé (2 g) & dang chét rén dinh mau vang nhat.

'H NMR (400 MHz, DMSO-ds): 8 1,39 (9H, s), 1,53 (9H, s), 2,19-2,16 (2H, m), 2,68-
2,72 (5H, m), 3,41 (2H, t, T = 5,88 Hz), 3,48-3,51 (2H, m), 4,42-4,46 (4H, m), 4,74 (2H,
t, J = 6,68 Hz), 5,87-5,88 (1H, m), 6,03-6,04 (1H, m), 7,04-7,12 (3H, m), 7,34 2H, d, ]
= 8,04 Hz), 7,58 (21, 5), 7,83 (2H, d, ] = 8,12 Hz). MS m/z 643,1 [M+H] *.

I) Axit 4-[(3-{5-[3-metoxy-2,2-dimetyl-3-oxo0-1-(1,2,3,4-tetrahydroisoquinolin-7-
yl)propyl]-4-metyl-1H-1,2,3 -benzotriazol-1-yl} propoxy)metyl]benzoic

-0

(@)
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I
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N

N
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Dung dich co khudy cua tert-Butyl 7-({1-[3-({4-[(tert-
butoxy)carbonyl]phenyl } metoxy)propyl]-4-metyl-1/-1,2,3-benzotriazol-5-
y1} (hydroxy)metyl)-1,2,3,4-tetrahydroisoquinolin-2-carboxylat (700 mg) trong DCM
(30 mL) duoc bd sung [(1-metoxy-2-metylprop-1-en-1-yl)oxy]trimetylsilan (1,2 mL) va
TiCls (1M trong DCM, 2,4 mL) tai 0°C va hdn hop phan tmg duge khudy tai 0°C trong
5 phut. Sau khi hoan thanh phéan tmg (nhu dugc danh gia bing LCMS va TLC), hdn hop
phan g dugc dimg bing nude. Lép nude duge bazo hda bang dung dich NaHCOs bio
hoa (pH ~8) va dugc loc qua tang celite. Sau khi loc, 16p nude duge chiét bang 10%
MeOH/DCM (3x 50 mL), 16p hitu co két hop duoc rira bang nude mudi, duge lam kho
qua Na2SO;4 khan va dugc 1am bay hoi dé thu duogc hdn hop, ma duoc st dung cho bude

tiép theo ma khéng cin tinh ché thém.

Hon hop trong dioxan (6 mL) dugc bd sung dung dich 4M HCI /dioxan (6 mL)
theo giot ta1 25°C va hon hop phan tmg duoc khuéy tai nhiét d6 do trong 2 gio. Sau khi
hoan thanh phéan ng (nhu dugc danh gia bing LC/MS), cac chat bay hoi dugc loai bo
dudi ap suéit gidm va san phAm thd thu dugc duge tinh ché bing HPLC diéu ché pha déo

d8 thu duge hop chét tidu dé (250 mg) & dang chét rin mau tring nho.

'H NMR (400 MHz, DMSO-de): & 1,24-1,29 (6H, m), 2,18 (2H, t, J = 5,8 Hz), 2,67-2,71
(SH, m), 3,07-3,08 (2H, m), 3,33-3,42 (2H, m), 3,42 (3H, 5), 3,95 (2H, 5), 4,28-4,38 (2H,
m), 4,70-4,73 (3H, m), 6,95 (1H, d, T = 7,7 Hz), 7,01-7,09 (4H, m), 7,47-7,54 (2H, m),
7,61 (2H, d, T=17,9 Hz).

MS m/z 571,2 [M+H] *.

J) Metyl 2-metyl-2-[32-metyl-20-o0xo0-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0610,02**]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2-yl]propanoat (thoi gian luu ngén) va metyl 2-metyl-2-[32-
metyl-20-oxo-14-oxa- §, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137.0510,02**]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2-yl]propanoat (thoi gian luu dai)

182



45184 183/272

N=N
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Dung dich cia HATU (406 mg) trong DMF (15 ml) dugc b6 sung hdn hop ciia
axit 4-[[3-[5-[3-metoxy-2,2-dimetyl-3-0x0-1-[1,2,3,4-tetrahydroisoquinolin-7-
yl]propyl]-4-metyl-1H-1, 2, 3-benzotriazol-1-yl]propoxy]metyl]benzoic (500 mg) va
N, N-diisopropyletylamin (0,74 mL) trong DMF (32 ml) tai 25°C bang bom dng tiém
trong 1 gid va hdn hop phan tng duoc khudy tai nhiét do d6 trong 3 gid. Sau khi hoan
thanh phan ng (nhu dugc danh gia bang LC/MS), hon hgp phan Gng duge pha lodng
bing dung dich NaHCO3 bdo hoa. Lép c6 nude duge chiét bang EtOAc. Lép hitu co két
hop duoc rira bang nude mudi, duge 1am khé qua Na»SOs khan va dugc lam bay hoi
dudi 4p suat giam. San pham tho thu dugc duge tinh ché bing HPLC bat ddi ximg pha
binh thuong (phuong phép C) dé thu duoc metyl 2-metyl-2-[32-metyl-20-0xo-14-oxa-
8, 9, 10, 21- tetraazahexaxyclo[19.5.3.21619.137.0610.02428]dotriaconta- 1(27), 3(32),4,
6,8, 16,18, 24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu ngan) (55 mg) va metyl
2-metyl-2-[32-metyl-20-ox0-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu dai) (45 mg) ¢ dang chét rin mau

tréng.

metyl 2-metyl-2-[32-metyl-20-0xo-14-o0xa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137.0510,02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu ngan)

'"HNMR (400 MHz, DMSO-ds): 5 1,22-1,34 (6H, m), 2,32-2,36 (2H, m), 2,90 (2H, brs),
3,35-3,38 (4H, m), 3,48 (3H, s), 3,50-3,65 (1H, m), 3,86-3,90 (1H, m), 4,00-4,03 (2H,
m), 4,10-4,14 (1H, m), 4,25-4,29 (1H, m), 4,37-4,40 (1H, m), 4,76-4,78 (3H, m), 6,17
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(1H, s), 6,66 (2H, d, J=7,8 Hz), 6,76 (2H, d, I = 8,1 Hz), 7,18 (1H, d, J = 8,0 Hz), 7,31
(1H, d, J = 6,5 Hz), 7,41 (1H, d, J = 8,9 Hz), 7,61 (1H, d, J = 8,9 Hz). MS m/z 553,0
[M+H]".

metyl 2-metyl-2-[32-metyl-20-o0x0-14-o0xa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,02428]dotriaconta- 1(27), 3(32).,4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu dai)

'H NMR (400 MHz, DMSO-dg): § 1,22-1,34 (6H, m), 2,32-2,36 (1H, m), 2,90-2,95 (2H,
m), 3,35-3,38 (4H, m), 3,48 (3H, s), 3,62-3,63 (1H, m), 3,86-3,90 (1H, m), 4,00-4,03
(2H, m), 4,10-4,14 (1H, m), 4,26-4,29 (1H, m), 4,37-4,40 (1H, m), 4,78 (3H, s), 6,17
(1H, 5), 6,66 (2H, d, 1 =7,5 Hz), 6,76 (2H, d, ] = 7,8 Hz), 7,18 (1H, d, ] = 8,0 Hz), 7,31
(1H, d, J = 8,0 Hz), 7,41 (1H, d, ] = 8,1 Hz), 7,61 (1H, d, J = 8,8 Hz). MS m/z 553,2
[M-+H] ™.

K) axit 2-metyl-2-[32-metyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0610 02428 ]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl|propanoic

<B4t ddi xtmg, tong hop tir metyl 2-metyl-2-[32-metyl-20-0xo0-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0610,02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat bat d6i xtmg (thoi gian luu ngan)>

N=N

Dung dich ¢6 khudy ctia metyl 2-metyl-2-[32-metyl-20-0xo0-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137 0610, 02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat bét d6i ximg (thoi gian Iuu ngin) (80 mg) trong
DMSO (1,5 ml) duge bd sung TMSOK (92 mg) tai 25°C va hén hop phan tmg dugc gia
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nhiét tai 50°C trong 3 gio. Sau khi hoan thanh phan Umg (nhu dugc danh gia bang TLC
& LC/MS), hdn hop phan tmg dugc 1am mat dén 25°C. Hon hgp phan ung dugc pha
lodng bang EtOAc va dugc trung hoa bang HC1 IN. Lép ¢6 nude duge chiét bang EtOAc.
L6p hitu co két hop dugc rira bang nude mudi, duge lam khd qua NazSO4 khan va duoc
1am bay hoi dudi ap suit gidm. San phém thd thu duge duge tinh ché bing HPLC diéu
ché pha dao (phuong phép A) dé thu dugc hop chét tiéu d& (21,15 mg) & dang chat ran

mau trang.

'H NMR (400 MHz, DMSO-ds): & 1,22-1,32 (6H, m), 2,36 (2H, brs), 2,90 (2H, brs),
3,35-3,38 (4H, m), 3,65-3,67 (1H, m), 3,86-3,96 (3H, m), 4,08-4,12 (1H, m), 4,25-4,28
(1H, m), 4,37-4,40 (1H, m), 4,76-4,79 (3H, m), 6,13 (1H, s), 6,67 (2H, d, ] = 7.4 Hz),
6,76 (2H, d, = 7,7 Hz), 7,18 (1H, d, T = 7,7 Hz), 7,37 (1H, d, = 7,5 Hz), 7,47 (1H, d,
T=8,6 Hz), 7,61 (1H, d, J = 8,5 Hz), 12,35 (1H, bs). MS m/z 539,4 [M+H] *.

Vidu 56

axit 2-metyl-2-[32-metyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0610,02428 | dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]propanoic

<BAt d6i xtmg, tdng hop tir metyl 2-metyl-2-[32-metyl-20-0xo-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619,137.0510.02428]dotriaconta- 1(27), 3(32),4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat bat d6i xung (thoi gian luu dai)>

N=N
1
(\/N Q OH
[ <)
o
(6]

Dung dich c6 khudy ctia metyl 2-metyl-2-[32-metyl-20-oxo0-14-oxa- 8, 9, 10, 21-
tetraazahexaxyclo[l9.5.3.216’19.l3’7.06’10.024’28]d0triaconta- 1(27), 3(32).4, 6,8, 16,18,
24(28), 25, 30-decaen-2- yl]propanoat bat dbi xtng (thdi gian luu dai) (73 mg) trong
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DMSO (1,5 ml) duoc bd sung TMSOK (84 mg) tai 25°C, va hdn hop phan ung dugce
gia nhiét tai 50°C trong 3 phit. Sau khi hoan thanh phan tmg (nhu dugc danh gia béng
TLC va LC/MS), hdn hgp phan tmg duge 1am mat dén 25°C. Hon hop phéan tng duoc
pha lodng bang EtOAc va dugc trung hoa bang HCI IN. Lép c6 nude duge chiét bang
EtOAc. Lép hitu co két hop duge rira bang nude mudi, dwge 1lam khd qua Na»SO4 khan
va duoc 1am bay hoi duéi 4p sut gidm. San phim thd thu dugc duge tinh ché bang
HPLC didu ché pha dao (phuong phap A) dé thu duge hop chét tiéu dé (16,42 mg) &

dang chat ran mau trang.

'H NMR (400 MHz, DMSO-de): 8 1,18-1,32 (6H, m), 2,36 (2H, brs), 2,90 (2H, brs),
3,35-3,38 (4H, m), 3,64 (1H, brs), 3,86-3,99 (3H, m), 4,09-4,12 (1H, m), 4,25-4,28 (1H,
m), 4,37-4,40 (1H, m), 4,76-4,79 (3H, m), 6,13 (1H, s), 6,67 (2H, d, J = 7,6 Hz), 6,76
(2H, d, ] = 7,7 Hz), 7,18 (1H, d, J = 7,6 Hz), 7,37 (1H, d, ] = 8,0 Hz), 7,47 (1H, d, T =
8,6 Hz), 7,61 (1H, d, T = 8,7 Hz), 12,35 (1H, bs). MS m/z 539,4 [M+H] ™.

Vidu 57

axit 2-[18,30-diclo-32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0510,024-2%]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,3 0-decaen-2-yl]-2-metylpropanoic

Céc hop chét ctia Vi dy 57 ¢6 thé dugc diéu ché theo phuong phap diéu ché dugc
mo ta trong ban mé ta nay, phuong phép dugc thé hién trong phan Vi du, hodc phuong

phéap tuong tu véi ching.
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Vidu 58

axit 2-metyl-2-[18,30,32-trimetyl-20-o0xo-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0610.0>*28]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl Jpropanoic

<Bét dbi xtng, tong hop tir metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-o0xa-8, 9, 10,
21- tetraazahexaxyclo[19.5.3.21619.137.0610.0242%]dotriaconta- 1(27), 3(32), 4, 6, 8,16,
18, 24(28), 25, 30-decaen-2- yl]propanoat bt ddi ximg (thdi gian luu ngén)>

N=N
1
(\/N O OH
[ g O
N
(0]

A) tert-butyl 4-bromo-2,6-dimetylbenzoat

QQ(K

Dung dich ctia axit 4-bromo-2,6-dimetyl-benzoic (1 g) trong toluen (10 ml) duge
gia nhiét ¢én 100°C trong 1 gid. Dung dich nay dugc bd sung N, N-dimetylformamit di-
tert-butyl axetal (6,2 ml) trong toluen (5 ml) theo giot tai didu kién gia nhiét, va hon hop
phan tng dugc khudy trong thém 1 gid nita tai nhiét do d6. Sau khi hoan thanh phan
{mg (nhu duge danh gid bing TLC), céc chét bay hoi duoc lam bay hoi dudi ap suét
giam. San pham thd thu duge dugc tinh ché bang séc ky cot silica gel (SiO2, 40 g, 12%
EtOAc/Hexan) d& thu duoc hop chét tiéu @& (840 mg) & dang dau khong mau.

'H NMR (400 MHz, DMSO-de): 1,53 (9H, s), 2,24 (6H, 5), 7,32 (2H, s).

B) fert-butyl 4-formyl-2,6-dimetylbenzoat
6]
I
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Dung dich c6 khudy ciia tert-butyl 4-bromo-2,6-dimetylbenzoat (2 g) trong THF
(20 ml) dugc bd sung n-BuLi (1,6M trong hexan) (4,4 ml) tai -78°C va hdn hop phan
g duoc khudy tai nhiét d§ d6 trong 15 phut. Dung dich nay dugce b6 sung DMF (1,1
ml) tai -78°C va hdn hgp phan tmg dugc khudy tai nhiét do d6 trong 15 phat. Hon hop
phan ing dugc ding bang NH4Cl nuée bdo hoa va duge chiét bang etyl axetat. L&p hitu
co két hop duge rira bing nude mudi, duge 1am kho qua NazSO4 khan va duge c6 dic
dudi 4p sudt giam dé thu dugc hop chét tidu d& (1,5 g) & dang chat rin mau ndu ma dugce

st dung cho budc tiép theo ma khong can tinh ché.

'H NMR (400 MHz, DMSO-dg): 8 1,56 (9H, ), 2,33 (6H, 5), 7,62 (2H, 5), 9,95 (1H, 5).

C) tert-butyl 4-[hydroxymetyl]-2,6-dimetylbenzoat

mx

Dung dich c6 khudy ciia tert-butyl 4-formyl-2,6-dimetylbenzoat (3,8 g) trong
metanol (35 ml) duoc bd sung NaBHy4 (676 mg) tir tir theo phén tai 0°C, va hon hop
phén mg duoc khudy tai nhiét do d6 trong 20 phut. Sau khi hoan thanh phan tmg (nhu
duogc danh gia bing TLC), c4c chét bay hoi dugc loai bo trong didu kién 4p sudt giam.
Cin duogc hoa tan trong nude lanh da. Lép c6 nudce dugc chiét bang EtOAc. Lép hitu co
dugce rira bang nuée mudi, duoc 1am kho qua NaxSO4 khan, va duge ¢d ddc dudi ap sut
giam. San phim tho thu duge duge tinh ché bang séc ky cot silica gel (SiO2, 40 g, 15%
EtOAc/Hexan) dé thu dugc hop chit tidu dé (2,7 g) & dang dau khong mau.

I NMR (400 MHz, DMSO-ds): 8 1,54 (9H, s), 2,23 (6H, s), 4,42 (2H, d, ] = 5,6 Hz),
5,16 (1H, t, J = 5,6 Hz), 6,90 (2H, s).

D) tert-butyl 4-[bromometyl]-2,6-dimetylbenzoat

Br

H@/f’x
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Dung dich ¢6 khudy cta tert-butyl 4-[hydroxymetyl]-2,6-dimetylbenzoat (2,8 g)
trong THF (60 ml) duoc bd sung PPhs (3,734 g) sau d6 la CBrs (5,9 g) tai 0°C va hdn
hop phéan Ung dugc khudy tai 0°C trong 30 phut. Sau khi hoan thanh phan tng (nhu
dugc danh gia bing TLC), cac chét d& bay hoi dugc loai bé dudi ap sut gidm. San phdm
thd thu dugc duoc tinh ché bing sic ky cot silica gel (Si0a, 40 g, 12% EtOAc/Hexan)

d8 thu duoc hop chit tiéu dé (3 g) & dang chit rin mau tring.

'H NMR (400 MHz, DMSO-de): & 1,54 (9H, s), 2,23 (6H, s), 4,62 (2H, s), 7,15 (2H, s).

E) tert-butyl 4-[[3-[5-bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl]propoxy]metyl]-2,6-

dimetylbenzoat

Y,
Br
N
Tit(( Nb
N
o/\)

Dung dich ¢6 khudy ctia 3-(5-bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl)propan-
1-0l (7,2 g) trong DMF (50 ml) dugc bd sung NaH (1,28 g) tai 0°C va hdn hgp phan
g dugc khudy trong 30 phit tai nhiét do d6. Dung dich nay duoc bd sung tert-butyl
4-(bromometyl)-2,6-dimetylbenzoat (8 g) va hén hop phan Gng duge khudy trong thém
2,5 gi® tai cing nhiét d9. Sau khi hoan thanh phan tmg (nhu dugc dénh gia bang TLC
va LC/MS), hon hop phan tng duge dimg bang nudc d4. Lp c6 nude duge chiét bang
EtOAc. L6p hitu co dugc rira bang nude mudi, duge lam kho qua Na;SO4 khan va dugc
c6 dac dudi ap suit giam. San phém tho thu duoc duoc tinh ché béng sic ky cot silica
gel (SiO2; 120 g; 30% EtOAc/Hexan) dé thu dugc hop chét tiéu dé (11 g) & dang dau

mau nau.

'H NMR (400 MHz, DMSO-dg): 5 1,54 (9H, s), 2,16-2,21 (8H, m), 2,70 (3H, s), 3,38
(2H, t, J = 5,8 Hz), 431 (2H, s), 4,77 (2H, t, J = 6,6 Hz), 6,89 (2H, s), 7,79-7,87 (2H,
m). MS m/z 489,3 [M+H] *.
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F) tert-butyl 4-[[3-[5-xyano-4-metyl-1H-1,2,3-benzotriazol-1-yl]propoxy]metyl]-2,6-

dimetylbenzoat
%—o o) N
N
Nb/
N
o/\)

Dung dich co khudy ctia tert-butyl 4-[[3-[5-bromo-4-metyl-1H-1,2,3-
benzotriazol-1-yl]propoxy]metyl]-2,6-dimetylbenzoat (6 g) trong DMA (30 mL) duoc
b6 sung Zn(CN), (866 mg) va bui Zn (240 mg) tai 25°C, va hdn hop phan ting dugc khir
khi bing khi quyén argon trong 10 phut. Dung dich nay dugc bd sung Pda(dba)s (563
mg) sau dé 1a dppf (681 mg) tai 25°C va hdn hop phan tmg duge gia nhiét tai 150°C
trong 6 gio. Sau khi hoan thanh phan tng (nhu dugc dinh gia bang TLC va LC/MS),
hdn hop phan tng duoc 1am mét dén 25°C, duge loc qua celite va dugc rira bang EtOAc.
Chét loc duoc pha lodng bing nuéce (10 14n) va duoc khudy trong 30 phut. Lép nudce
duoc chiét bang EtOAc. Lép hitu co duge rira bang nude va nude mudi, dugc 1am kho
qua Na»SO4 khan, dugc loc va duge ¢d dic dudi ap sudt gidm. San pham tho thu duge
duoc tinh ché bing sic ky cot silica gel (SiO2, 40g, 20-25% EtOAc/Hexan) dé thu duge
hop chét tiéu d& (3g) & dang diu dinh khong mau.

IH NMR (400 MHz, DMSO-de): § 1,54 (9H, s), 2,16-2,21 (8H, m), 2,85 (31, s), 3,41
(QH, t, T = 5.8 Hz), 4,26 (2H, s), 4,83 (2H, t, ] = 6,6 Hz), 6,84 (2H, 5), 7,78 (1H, d, T =
8,7 Hz), 7,93 (1H, d, T = 8,7 Hz). MS m/z 435,0 [M+H] *.

G) tert-butyl 4-[[3-[5-formyl-4-metyl-1H-1,2,3-benzotriazol-1-yl]propoxy]metyl]-2,6-

dimetylbenzoat

\o< o ?
N

KE( mzb)
N
O/\)
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Dung dich c6 khudy cta tert-butyl 4-[[3-[5-xyano-4-metyl-1/-1,2,3-
benzotriazol-1-yl]propoxy]metyl]-2,6-dimetylbenzoat (3 g) trong hdn hop cua pyridin
(120 ml), AcOH (60 ml) va nuge (60 ml) dugc bd sung NaPO>H> (6 g) sau d6 12 Raney
Ni (trong nuéc) (15 ml), va hdn hop phén ing duoc khudy tai 50°C trong 1 gid. Sau khi
hoan thanh phan rng (nhu dugc danh gia bang TLC va LC/MS), hdn hgp phéan ting duoc
loc qua celite va dugc rira bing EtOAc. Chét loc dugc pha lodng bang etyl axetat, dugc
rira bing axit xitric nude 0,5M, NaHCO; nudce bio hoa, nudce, va nude mudi. Lép hitu
co duoc lam khé qua NaySO4 khan, dugc loc va duge ¢b dic dudi 4p sudt gidm. San
pham tho thu dugc duge tinh ché bang sic ky cot silica gel (SiO2, 40g, 30-35%
EtOAc/Hexan) dé thu dugc hop chat tidu dé (2,1 g) & dang diu mau nau.

'H NMR (400 MHz, DMSO-dg): 8 1,54 (9H, s), 2,17-2,20 (8H, m), 3,05 (3H, s), 3,40
(2H, t, J = 5,8 Hz), 4,30 (2H, s), 4,81 (2H, t, ] = 6,6 Hz), 6,88 (2H, 5), 7,78 (1H, d, T =
8,6 Hz), 7,93 (1H, d, ] = 8,6 Hz), 10,44 (1H, s). MS m/z 438,1 [M+H] *.

H) tert-butyl 7-[[1-[3-[[4-[[tert-butoxy]carbonyl]-3,5-dimetylphenyl]metoxy]propyl]-
4-metyl-1H-1,2,3-benzotriazol-5-yl][hydroxy]metyl]-1,2,3,4-tetrahydroisoquinolin-2-

carboxylat

>

/\) Boc

Dung dich dugc khir khi cua fert-butyl 4-[[3-[5-formyl-4-metyl-1H-1,2,3-
benzotriazol-1-yl]propoxy]metyl]-2,6-dimetylbenzoat (700 mg) trong hén hop cua
CPME (45 ml) vanudc (9 ml) duge bd sung tert-butyl 7-[tetrametyl-1,3,2-dioxaborolan-
2-y1]-1,2,3,4-tetrahydroisoquinolin-2-carboxylat (1,725 g), sau d6 1a K3sPO4 (1,02 g)va
[RhCI(COD)]> (158 mg) tai 25°C. Hon hop phan tng dugc gia nhiét tai 50°C trong 2
gid. Hon hgp phan tng duge lam mat dén 25°C va dugc dimg bang NH4Cl1 bao hoa. Lép

nude duge chiét bang etyl axetat. L6p hitu co dugce rira bang nuée muoi, duge lam kho
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qua Na2SO4 khan va duoc ¢ dic dudi ap sut giam. San pham thd thu dugc dugc tinh
ché bing séc ky cot silica gel (SiO2, 12g, 25% EtOAc/Hexan) dé thu dugc hop chét tiéu
d2 (500mg) & dang chat rin dinh mau vang nhat.

MS m/z 671,1 [M+H] *.

I) tert-butyl 7-[1-[1-[3-[[4-[(fert-butoxy]carbonyl]-3,5-dimetylphenyl|metoxy]propyl]-
4-metyl-1H-1,2,3-benzotriazol-5-yl]-3-metoxy-2,2-dimetyl-3-oxopropyl]-1,2,3,4-
tetrahydroisoquinolin-2-carboxylat

—Q

v
N'”\
N 0 e

Soote

Dung dich co khudy cta tert-butyl 7-[[1-[3-[[4-[[tert-butoxy]carbonyl]-3,5-
dimetylphenylJmetoxy]propyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl|[hydroxy] metyl]-
1,2,3,4-tetrahydroisoquinolin-2-carboxylat (550 mg) trong DCM (30 ml) dugc bd sung
[[1-metoxy-2-metylprop-1-en-1-yl]oxy]trimetylsilan (0,9 ml) sau d6 la TiCls (1M trong
DCM, 1,8 ml) tai -10°C va hdn hop phan tng dugc khudy tai -10°C trong 5 phut. Sau
khi hoan thanh phan tmg (nhu duoc dénh gia bang LC/MS va TLC), hdn hop phan g
dugc dimg bang nude. Lép nude duge bazo hoa bing dung dich ¢6 nuéc NaHCO3 nude
bdo hoa (pH ~ 8) va duogc loc qua tang celite. Lép nudc duge chiét bang 10%
MeOH/DCM (3x 10ml), 16p hitu co két hop duge rira bing nude mubi, duoc lam kho
qua Na;SO4 khan va dugc c6 dédc trong chan khong @& thu duoc hop chét tiéu d& (600
mg) & dang chét rdn mau xam nhat, ma dugc sir dung cho budc tiép theo ma khong can

tinh ché thém.

MS m/z 755,6 [M+H] ™.

© J) axit 4-[[3-[5-[3-metoxy-2,2-dimetyl-3-ox0-1-[1,2,3 4-tetrahydroisoquinolin-7-
yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-yl]Jpropoxy]metyl]-2,6-dimetylbenzoic
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Dung dich co khudy cua tert-butyl 7-[1-[1-[3-[[4-[[tert-butoxy]carbonyl]-3,5-
dimetylphenyl]metoxy]propyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl]-3-metoxy-2,2-
dimetyl-3-oxopropyl]-1,2,3,4-tetrahydroisoquinolin-2-carboxylat (1,4 g) trong dioxan
(14 ml) dugc bo sung HCI (4M trong dioxan, 14 ml) theo giot tai 25°C va hdn hgp phan
ting duoc khudy tai nhiét do d6 trong 2 gio. Sau khi hoan thanh phan tmg (nhu duoc
d4nh gi4 bing LC/MS), céc chét d& bay hoi dugc loai bo dudi ap suat giam va chat tho
thu dwoc duge tinh ché bing HPLC diéu ché pha dao (phuong phap A) dé thu duoc hop

chét tidu dé (600 mg) & dang chét rin mau tréng nho.

'H NMR (400 MHz, DMSO-d): 8 1,24-1,30 (6H, m), 1,61 (6H, s), 2,23-2,25 (2H, m),
2,74 3H, s), 2,90 (2H, brs), 3,13-3,33 (5H, m), 3,42 (5H, s), 3,82-3,86 (1H, m), 4,02-
4,05 (1H, m), 4,31-4,34 (1H, m), 4,69-4,73 (3H, m), 6,18 (2H, 5), 6,73 (1H, 5), 7,07 (1H,
d,J =79 Hz), 7,34 (1H, d, T = 7,0 Hz), 7,54 (1H, d, J = 8,9 Hz), 7,62 (1H, d, ] = 8,7
Hz). MS m/z 599,1 [M+H] *.

K) metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-oxa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137.08:10,02428]dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (thdi gian luu ngén)

L) metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-oxa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137 061002428 dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu dai)
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(0]

Dung dich co khudy ctia HATU (330,643 mg) trong DMF (10 ml) duoc bd sung
hén hop cua axit 4-[[3-[5-[3-metoxy-2,2-dimetyl-3-oxo0-1-[1,2,3,4-tetrahydro
isoquinolin-7-yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-yl]propoxy] metyl]|benzoic
(400 mg, 0,669 mmol) va N, N-diisopropyletylamin (0,437 mL, 2,508 mmol) trong DMF
(12 ml) bang bom 6ng tiém trong 1 gid tai 25°C va hdn hop phéan tng dugc khuay tai
nhiét do phong trong 3 gid. Sau khi hoan thanh phan tng (nhu dugce danh gia béng
LC/MS); hon hop phan tmg dugc pha lodng bang dung dich NaHCOj3 bdo hoa. Lép nude
dugc chiét bang EtOAc, 16p hitu co két hop dugc rira bang nude mubi, dugc 1am khd
qua Na;SO4 khan va dugc lam bay hoi dudi ap suét giam. Do d6 san phim thé thu dugce
duoc tinh ché bing HPLC didu ché bit di xtmg pha binh thudng (phuong phép C) dé
thu dugec metyl 2-metyl-2-[18,30,32-trimetyl-20-0xo- 14-oxa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0%10.02*%]dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (thdi gian luu ngén) (55 mg) va metyl 2-metyl-
2-[18,30,32-trimetyl-20-0x0- 14-oxa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0%10.0%*%]dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu dai) (60 mg).

metyl 2-metyl-2-[18,30,32-trimetyl-20-0xo- 14-o0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137.0%10.0242%]dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (tho1 gian luu ngan)

MS m/z 581,0 [M+H] *.
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metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0610,0242%]dotriaconta- 1(27), 3(32), 4, 6, 8,16, 18,
24(28), 25, 30-decaen-2- yl]propanoat (thoi gian Iuu dai)

MS m/z 580,9 [M+H] ™.

M) axit 2-metyl-2-[18,30,32-trimetyl-20-ox0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619. 13706100228 ]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl [propanoic

<B4t dbi xtmg, tdng hop tir metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-o0xa-8, 9, 10,
21- tetraazahexaxyclo[19.5.3.21619,137,0810.0>42%]dotriaconta- 1(27), 3(32), 4, 6, 8,16,
18, 24(28), 25, 30-decaen-2- yl]propanoat bt déi ximg (thoi gian luu ngén)>

(O\/N Q OH

Dung dich c6 khudy ctia metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-oxa-
8,9,10,21- tetraazahexaxyclo[19.5.3.2161%.137.0510, 02428]dotriaconta- 1(27), 3(32), 4, 6,
8,16, 18, 24(28), 25, 30-decaen-2- yl]propanoat (thoi gian luu ngn) (121 mg) trong
DMSO (2,3 ml) duge bd sung TMSOK (133,82 mg) tai 25°C va hdn hop phan tmg dugc
gia nhiét tai 50°C trong 3 gid. Sau khi hoan thanh phan Gng (nhu dugc danh gia bing
TLC va LC/MS), hdn hop phan tmg dugc 1am méat dén 25°C. Hon hop phén tng dwoc
pha loang bing EtOAc va duge trung hoa bang HCI IN. Lép hitu co duge tach va 16p
nuée duge chiét bing EtOAc. Lép hitu co két hop duge rira bang nuée mudi, dugce lam
khé qua NaySO4 khan va duge co ddc dudi ap sudt giam. San pham tho thu dugc nay
duoc tinh ché bing HPLC didu ché pha dao (phuong phép A) dé thu dugc hop chét tiéu

dé (40 mg) & dang chét rin mau tring.
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'H NMR (400 MHz, DMSO-de): 5 1,15 3H, s), 1,31 (3H, s), 1,34 (3H, s), 1,92 (3H, 5),
2,39 (5H, brs), 2,90 (2H, t, I = 6,4 Hz), 3,34-3,35 (2H, m), 3,52-3,63 (2H, m), 3,98-4,25
(4H, m), 4,68-4,73 (2H, m), 4,80-4,85 (1H, m), 5,84 (1H, s), 5,94 (1H, s), 6,78 (1H, s),
7,15 (1H, d, T = 7.9 Hz), 7,32-7,38 (2H, m), 7,55 (1H, d, J = 8,7 Hz), 12,30 (1H, brs).
MS m/z 567,5 [M+H] *.

Vidu 59

axit 2-metyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619,137,0510,0%42¥]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl]propanoic

<B4t ddi xtmg, tdng hop tir metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-0xa-8, 9, 10,
21- tetraazahexaxyclo[19.5.3.21619.137.0510 02428 ]dotriaconta- 1(27), 3(32), 4, 6, 8,16,
18, 24(28), 25, 30-decaen-2- yl]propanoat bat d6i xtmg (thdi gian luu dai)>

n=N
|

OO

o

Dung dich c¢6 khudy ciia metyl 2-metyl-2-[18,30,32-trimetyl-20-oxo- 14-oxa-8, 9,
10, 21- tetraazahexaxyclo[19.5.3.2161°,137,0%10,02428]dotriaconta- 1(27), 3(32), 4, 6,
8,16, 18, 24(28), 25, 30-decaen-2- yl]propanoat (thoi gian lwu dai) (100 mg) trong
DMSO (1,8 ml) duge bd sung TMSOK (110,59 mg) tai 25°C va hdn hop phan ting dugc
gia nhiét tai 50°C trong 3 gid. Sau khi hoan thanh phan mg (nhu dugc danh gia bang
TLC va LC/MS), hdn hop phan ting dugce 1am mét dén 25°C. Hon hop phan tmg dwoc
pha loing bing EtOAc va dugc trung hoa bang HC1 IN. Lép c6 nuée duge chiét bang
EtOAc. L6p hitu co duoc rira bing nude mudi, duge 1lam khd qua NaSO4 khan va dwgc

c6 dic dudi ap suét gidm. San phdm tho thu dwoc duge tinh ché bing HPLC diéu ché
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pha dio (phuong phap A) dé thu dugc hop chét tiéu d& (40 mg) & dang chat ran mau

tra“ing.

'H NMR (400 MHz, DMSO-ds): 8 1,15 3H, s), 1,31 (3H, 5), 1,34 (3H, 5), 1,92 3H, 5),
2,39 (5H, brs), 2,90 (2H, t, ] = 6,3 Hz), 3,33-3,34 (2H, m), 3,52-3,65 (2H, m), 3,98-4,02
(1H, m), 4,09-4,25 (3H, m), 4,66-4,71 (2H, m) 4,80-4,85 (1H, m), 5,83 (1H, s), 5,94
(1H, s), 6,78 (1H, s), 7,15 (1H, d, ] = 7,8 Hz), 7,33 (1H, d, T = 8,0 Hz), 7,37 (1H, d, ] =
8,8 Hz), 7,55 (1M, d, J = 8,8 Hz), 12,22 (1H, brs). MS m/z 567,5 [M+H] ",

Vi du 60

axit 2-[18,30-diclo-32-metyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137,0610,02*2¥]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]-2-metylpropanoic

<B4t ddi xtng, tdng hop tir metyl 2-[18,30-diclo-32-metyl-20-oxo0-14- oxa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0810,02428]dotriaconta- 1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2- metylpropanoat bét ddi xtmg (thoi gian luu ngén)>

A) tert-butyl 4-bromo-2,6-diclobenzoat

Br ; Cl
O
Cl O 7<
Dung dich ctia axit 4-bromo-2,6-diclobenzoic (5 g) trong toluen (50 mL) dugc
gia nhiét dén 100°C trong 1 gid. Dung dich nay dugc bd sung N, N-dimetylformamit di-
tert-butyl axetal (27 mL) trong toluen (20 mL) theo giot trong diéu kién gia nhiét va
khudy hdn hop phan tng trong 1 gid nita. Sau khi hoan thanh phan tmg (nhu dugc danh

197



45184 198/272

gi4 bing TLC), cac chét d& bay hoi dugc 1am bay hoi dudi ap suét gidm va chat thé thu
duoc duge tinh ché bing séc ky cot silica gel (SiO2, 40 g, 10% EtOAc/Hexan) dé thu

duoc hop chat tiéu dé (5,6 g) & dang chét rin mau tring.

'H NMR (400 MHz, DMSO-de): § 1,54 (9H, s), 7,90 (2H, s).

B) tert-butyl 2,6-diclo-4-formylbenzoat

Cl
(0]
Ccl O 7<
Dung dich c6 khudy ciia tert-butyl 4-bromo-2,6-diclobenzoat (5,6 g) trong THF
(100 ml) duge bd sung iPrMgBr (2M trong THF) (17 ml) tai 0°C va hdn hop phan tng

0~

duge khudy tai nhiét d6 d6 trong thém 15 phit nita. Dung dich nay duge bb sung DMF
(0,6 ml) ta1 0°C va khuAy hdn hgp phan (g tai nhiét do do trong thém 15 phit nita. Sau
* khi hoan thanh phéan tng (nhu dugc danh gia bang TLC), hdn hgp phan tmg dugc ding
bing NH:Cl nuée bio hoa. Lép nude duge chiét bing EtOAc, céc chét hitu co két hop
duge rira bing nude mudi; duge lam kho qua NarSO4 khan va duge cd dic dudi ap suat
giam dé thu duogc hop chét tiéu dé (4,6 g) & dang dau khong mau, ma dugce st dung cho

budc tiép theo ma khéng can tinh ché thém.

'H NMR (400 MHz, DMSO-de): 5 1,55 (9H, s), 8,04 (2H, s), 9,97 (1H, ).

C) tert-butyl 2,6-diclo-4-[hydroxymetyl]benzoat

Cl
o
Cl OK

Dung dich c6 khudy cua tert-butyl 2,6-diclo-4-formylbenzoat (4,6 g) trong

HO

metanol (35 ml) dugc bd sung NaBHs (700 mg) tir tir theo phan tai 0°C, va hdn hop
phan g dugc khudy tai nhiét d§ do6 trong 20 phit. Sau khi hoan thanh phan Gng (nhu
duoc danh gia bing TLC), cac chit d€ bay hoi dugc loai bo trong diéu kién ap suit giam.

Cin dugc rét vao trong nude lanh da. Lép nude duge chiét béng EtOAc, cac chét hitu
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co két hop duoc rira bang nuéc mudi; duge lam khd qua NaxSO4 khan va dugc cd dic
dudi 4p sudt giam. San pham thd thu duge duge tinh ché bing séc ky cot silica gel (SiO2,
40 g, 10% BtOAc/Hexan) dé thu dugc hop cht tiéu d& (3,3 g) & dang chat long khong
mau.

'H NMR (400 MHz, DMSO-d): & 1,54 (9H, s), 4,51 (2H, d, J = 5,8 Hz), 5,51 (1H, t, ]
= 5,8 Hz), 7,44 (2H, s).

D) tert-butyl 4-(bromometyl)-2,6-diclobenzoat

. cl
m(’

¢l o 7<

Dung dich c6 khudy cta tert-butyl 2,6-diclo-4-[hydroxymetyl]benzoat (3,7g)
trong THF (45 ml) duoc bd sung PPhs (8,7 g) sau d6 1a NBS (5,24 g) tai 0°C va hdn hop
phan tmg dugc khuy tai 0°C trong 2 gid. Sau khi hoan thanh phan tng (nhu dugc danh
gia biang TLC), cic chéit d& bay hoi duoc loai bo dudi ap sut giam. San pham tho thu
duoc duge tinh ché bang séc ky cot silica gel (SiO2, 40 g, 10% EtOAc/Hexan) dé thu

duoc hop chét tiéu dé (3,8 g) & dang chét rdn mau tring.

'H NMR (400 MHz, DMSO-dg): § 1,55 (9H, s), 4,69 (2H, 5), 7,67 (2H, 5).

E) 3-[5-ethenyl-4-metyl-1#-1,2,3-benzotriazol-1-ylJpropan-1-ol

Dung dich dugc kht khi cta 3-[5-bromo-4-metyl-1/-1,2,3-benzotriazol-1-
yl]propan-1-ol (5 g) trong hdn hop cia THF (50 ml) va n-propanol (100 ml) dugc bb
sung kali vinyltrifloborat (10 g) sau d6 1a TEA (10 ml) tai 25°C va hdn hop phan tng
dugc khir khi bang argon trong 15 phat. Dung dich nay dugc bd sung PdCly(dppf), DCM
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(1,5 ) tai 25°C va hdn hop phéan ing duoc gia nhiét tai 100°C trong 2 gid. Sau khi hoan
thanh phan tmg (nhu dugc danh gia bang TLC va LC/MS), hdn hgp phén ting dugc lam
mat dén 25°C. Céc chét d& bay hoi dugc loai bo dudi ap sudt giam va chét thd thu duge
duge hoa tan bang nude. Lop nude duge chiét bing EtOAc, cac chét hitu co két hop
dugc rira béng nude mudi; duge 1lam khé qua NapSO4 khan va duoce cd dac dudi ap suét
giam. San phAm tho thu dugc duge tinh ché bing sic ky cot silica gel (SiO2, 40 g, 60%
EtOAc/Hexan) dé thu dugc hop chét tiéu d& (3,5 g) & dang chat 1ong mau nau.

'H NMR (400 MHz, DMSO-de): 2,04 (2H, t, ] = 6,4 Hz), 2,70 (3H, s), 3,38 (2H, q, J
= 5.6 Hz), 4,71 (3H, t, ] = 7,0 Hz), 5,38 (1H, d, J = 11,0 Hz), 5,75-5,83 (1H, m), 7,08-
7,15 (1H, m), 7,60-7,69 (1H, m), 7,75 (1H, d, J = 8,7 Hz). MS m/z 218,0 [M+H] *.

F) tert-butyl 2,6-diclo-4-[[3-[5-ethenyl-4-metyl-1H-1,2,3-benzotriazol-1-

yl]propoxy]metyl]benzoat

Yoo
Cl Cl
7{? rﬁﬁ
N
o/\)

Dung dich c6 khudy cta 3-[5-ethenyl-4-metyl-1H-1,2,3-benzotriazol-1-
yl]propan-1-ol (4,5 g) trong THF (100 ml) dugc b6 sung NaH (60% trong dau, 2,5 g) tai
0°C va hdn hgp phan tmg duge khudy tai 25°C trong 30 phut. Dung dich nay dugc bd
sung tert-butyl 4-[bromometyl]-2,6-diclobenzoat (7 g) tai 0°C va khu4y hon hop phan
{ing tai 25°C trong 4 gid. Sau khi hoan thanh phéan tmg (nhu duge dénh gia bang TLC
va LC/MS), hdn hop phan ing dugc dimg bang nudc da. Lép nude duge chiét bang
EtOAc, cac chat hiru co két hop dugc rira bang nudc mubi; duoc 1lam khé qua NaxSO4
khan va dugc cd dic dudi ap suat giam. San pham tho thu duge dugc tinh ché bang sic
ky cot silica gel (SiO; 120 g; 10%EtOAc/Hexan) dé thu duge hop chét tiéu dé (6 g) o

dang chat léng mau nau.
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'H NMR (400 MHz, DMSO-de): 8 1,55 (9H, s), 2,15-2,21 (2H, m), 2,68 (3H, s), 3,42
(2H, t, J = 5,7 Hz), 4,39 (2H, s), 4,77 (2H, t, ] = 6,6 Hz), 5,36-5,39 (1H, m), 5,77-5,80
(1H, m), 7,07-7,11 (1H, m), 7,34 (2H, s), 7,62 (1H, d, J = 8,8 Hz), 7,73 (1H, d,J = 8,7
Hz). MS m/z 475,8 [M+H] *.

G) tert-butyl 2,6-diclo-4-[[3-[5-(hydroxymetyl]-4-metyl-1H-1, 2, 3-benzotriazol-1-
yl]propoxy]metyl]benzoat

Dung dich c¢6 khudy cua tert-butyl 2,6-diclo-4-[[3-[5-ethenyl-4-metyl-1H-1,2,3-
benzotriazol-1-yl]propoxy]metyl]benzoat (4,1 g) trong DCM (80 ml) dugc bd sung
pyridin (2,08 ml) va dugc lam lanh dén -78°C. Dung dich nay dugc cho khi ozon di qua
trong 10 phut tai -78°C. Sau khi hoan thanh phan ng (nhu duge dénh gia bang TLC),
hén hop phan tng dwgc lam 4m dén 25°C. Hon hop phan (mg duoc pha loang bang
DCM va duge dimg bang axit xitric 0,5 N. Lép nudc dugce chiét bang DCM, cac chit
hitu co két hop dugce rira bang nude mudi; dugce lam kho qua Na;SO4 khan va dugce cd
dac dudi ap sudt giam dé thu dugc trong hdn hop tach dugc cua axit 1-[3-[{4-[[tert-
butoxy) carbonyl]-3,5-diclophenyl} metoxy) propyl]-4-metyl-1H-1,2,3-benzotriazol-5-
carboxylic va tert-butyl 2,6-diclo-4-[[3-[5-formyl-4-metyl-1H-1,2,3-benzotriazol-1-yl]
propoxy] metyl] benzoat (4 g, tho) & dang chét 1ong khong mau, ma dugc st dung cho

budc tiép theo ma khong can tinh ché thém.

Dung dich ctia axit 1-[3-[[4-[[fert-butoxy] carbonyl]-3,5-diclophenyl] metoxy]
propyl]-4-metyl-1H-1,2,3-benzotriazol-5-carboxylic va tert-butyl 2,6-diclo-4-[[3-[5-
formyl-4-metyl-1H-1,2,3-benzotriazol-1-yl] propoxy] metyl] benzoat (4,6 g) trong THF
(50 ml) duge bd sung lién tuc NMM (1,5 ml) sau d6 1a isobutyl cloroformat (2,4 ml) tai
-15°C va hdn hop phan tng dugc khudy trong 10 phat tai nhiét do do6. Sau khi hoan
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thanh phan Gng (nhu dugc dénh gi4 bing TLC), hdn hop phan ting dugc loc va chat két
tia duoc rira bang THF (2X50 ml). Hon hgp nay dugc bd sung NaBH4 (1,4 g) trong
nude (10 ml) tai -15°C & mot phan va hdn hop phan tng dugc khudy tai nhiét do d6
trong 5 phut. Sau khi hoan thanh viéc bit diu (nhw dugc danh gié bang TLC), nude (125
ml) duogc bd sung. L&p nude duge chiét bang DCM, céc chét hitu co két hop duoc rira
bang nuéc mudi; duge 1lam khd qua NapSO4 khan va duge 6 dic dudi ap sut giam. San
pham thd thu dugc dugc tinh ché bing sic ky cot silica gel (SiOz; 40 g; 40%
EtOAc/Hexan) dé thu dugc hop chét tiéu dé (1,9 g) & dang chét 16ng khong mau.

MS m/z 479,7 [M+H] *,

H) tert-butyl 2,6-diclo-4-[[3-[5-formyl-4-metyl-1H-1,2,3-benzotriazol-1-

yl]propoxy|metyl|benzoat

0_0
cl cl ‘bﬁo
N
U
N,
N
EOV

Dung dich c6 khudy cta tert-butyl 2,6-diclo-4-[[3-[5-[hydroxymetyl]-4-metyl-
1H-1,2,3-benzotriazol-1-yl]propoxy|metyl]benzoat (1,9 g) trong DCM (50 ml) dugc bd
sung MnO, hoat tinh (6 g) tai 25°C va hdn hgp phan tng dugc khudy tai 25°C trong 4
gi0. Sau khi hoan thanh phan tng (nhu duoc danh gia bing TLC), chat khong tan dugc
loc qua tang celite. Chét loc dugc lam bay hoi dudi ap suét giam d& thu dugc hop chét
tiéu dé (1,7 g) & dang chét 16ng mau niu, ma  duge sir dung cho budce tiép theo ma

khéng cin tinh ché thém.

'H NMR (400 MHz, DMSO-dg): 1,55 (9H, s), 2,19-2,25 (2H, m), 3,02 (3H, s), 3,47
(2H, t, ] = 5,7 Hz), 433 (2H, s), 4,83 (2H, t, I = 6,4 Hz), 7,24 (2H, 5), 7,80 (1H, d, J =
8,6 Hz), 7,92 (1H, d, T = 8,6 Hz), 10,42 (1H, s). MS m/z 477,9 [M+H] *.
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1) tert-butyl 7-[[1-(3-[[3,5-diclo-4-[metoxycarbonyl] phenyl] metoxy]propyl]-4-metyl-
1H-1,2,3-benzotriazol-5-yl] [hydroxy]metyl]-1,2,3,4-tetrahydroisoquinolin-2-

carboxylat
L

Dung dich duoc khir khi cua tert-butyl 2,6-diclo-4-[ [3-[5-formyl-4-metyl-1/-

1,2,3-benzotriazol-1-yl]propoxy]metyl]benzoat (1,2 g) trong hdn hgp cia CPME (50
ml) va nude (10 ml) duoc bd sung fert-butyl 7-[tetrametyl-1,3,2-dioxaborolan-2-yl]-
1,2,3,4-tetrahydroisoquinolin-2-carboxylat (2,7 g) sau d6 1a KsPO4 (1,6 g) ta1 25°C.
Dung dich nay duoc bd sung [RhCI(COD)]2 (627 mg) tai 25°C va hdn hop phan g
duoc gia nhiét tai 50°C trong 2 gid. TLC va LC/MS cuta hdn hop phan tng chi ra su tao
thanh san phim mong mudn cing véi cac nguyén liéu ban dau chua dugc phan Gng.
Hbn hop phan Gng dwge 1am mét dén 25°C va duge dimg bang NH4Cl nude bao hoa.
Lop nuée duge chiét bing EtOAc, cac chit hitu co két hop duge rira bang nude, nude
mudi, duge lam khd qua Na;SO4 khan, duoc loc va chét loc dugc ¢ dic dudi ap sut
giam. San phdm tho thu duge duge tinh ché bang séc ky cot silica gel (SiO2, 12g, 25%
EtOAc/Hexan) dé thu dwoc hop chat tidu dé (800 mg) & dang chit ran mau vang.
'H NMR (400 MHz, DMSO-ds): 8 1,40 (9H, s), 1,55 (9H, 5), 2,18 (2H, t, ] = 5,8 Hz),
2,69-2,74 (5H, m), 3,42-3,50 (4H, m), 4,36-4,42 (4H, m), 4,74 (2H, t, J = 6,1 Hz), 5,86
(1H, d, ] = 3,4 Hz), 6,03 (1H, d, J = 3,7 Hz), 7,04-7,13 (3H, m), 7,41 (2H, s), 7,59 (2H,
s). MS m/z 711,2 [M+H] "

J) tert-butyl 2,6-diclo-4-[[3-[5-[3-metoxy-2,2-dimetyl-3-ox0-1-[1 ,2,3,4-
tetrahydroisoquinolin-7-yl]propyl]-4-metyl-1/-1,2,3-benzotriazol-1-
yl]propoxy]metyl|benzoat
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Dung dich c6 khudy cua tert-butyl 7-[[1-(3-[[3,5-diclo-4-[metoxycarbonyl]
phenyl] metoxy]propyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl][hydroxy] metyl]-1,2,3,4-
tetrahydroisoquinolin-2-carboxylat (970 mg)) trong DCM (30 mL) dugc bd sung [(1-
metoxy-2-metylprop-1-en-1-yl)oxy]trimetylsilan (1,5 ml) sau d6 1a TiCls (IM trong
DCM, 3 ml) tai 0°C va hdn hop phan tng duge khuéy tai nhiét d6 do trong 5 phut. Sau
khi hoan thanh phéan Gng (nhu dugce danh gid bang LC/MS va TLC), hdn hop phan ting
duge ding bang nuée. Lép nude duge bazo hoa bang dung dich NaHCOs3 bdo hoa (pH
~ 8) va duogc loc qua téng celite. Sau khi loc, 16p nudc dugce chiét béng 10%
MeOH/DCM (3x 50mL), 16p hitu co két hop dugc rira bang nude mudi, duge lam kho
qua NaSOq khan va dugc lam bay hoi dé thu duge hop chat tiéu dé (1g, thd) ¢ dang

chét 1ong khong mau, ma duge st dung cho nude tiép theo ma khong cén tinh ché thém.

MS m/z 795,3[M+H] *.

K) axit 2,6-diclo-4-[[3-[5-[3-metoxy-2,2-dimetyl-3-ox0-1-[1,2,3,4-
tetrahydroisoquinolin-7-yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-
yl]propoxy]metyl]benzoic

Dung dich cé khudy cta tert-butyl 2,6-diclo-4-[[3-[5-[3-metoxy-2,2-dimetyl-3-
ox0-1-[1,2,3,4-tetrahydroisoquinolin-7-yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-
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yl]propoxy]metyl] benzoat (970 mg) trong dioxan (10 mL) dugc b6 sung HCI (4M trong
dioxan, 10 mL) theo giot tai 25°C va hdn hop phan tng dugc khuéy tai nhiét do do trong
2 gid. Sau khi hoan thanh phan tng (nhu dugc danh gia bing LC/MS), céc chit d& bay
hoi duoc loai bé dudi ap sudt giam va san pham thé thu dugc duge tinh ché bang HPLC
diéu ché pha ddo (phuong phap A) dé thu duoc hop chat tidu d8 (250 mg) & dang chét

ran mau trang.

'H NMR (400 MHz, DMSO-dg): & 1,26-1,30 (6H, m), 2,25-2,29 (2H, m), 2,78 (3H, s),
2,90-2,92 (2H, m), 3,13-3,28 (4H, m), 3,39-3,41 (1H, m), 3,43 (3H, s), 3,82-3,87 (1H,
m), 4,04-4,13 (2H, m), 4,34-4,38 (1H, m), 4,63-4,68 (1H, m), 4,74-4,79 (2H, m), 6,71
(2H, s), 6,98 (1H, 5), 7,03 (1H, d, J =8,0 Hz), 7,32 (1H, d, T = 7,5 Hz), 7,54 (1H, d, J =
8,8 Hz), 7,59 (1H, d, ] = 8,6 Hz), 10,10 (1H, brs). MS m/z 638,6 [M+H] *.

L) metyl 2-[18,30-diclo-32-metyl-20-ox0-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0%10 02*28]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu ngén)

M) metyl 2-[18,30-diclo-32-metyl-20-oxo0-14-0xa-38, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0510 02428]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu dai)
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Dung dich ctia HATU (293 mg) trong DMF (15 ml) dugc bd sung hdn hop cia
axit 2,6-diclo-4-[[3-[5-[3-metoxy-2,2-dimetyl-3-0x0-1-[1,2,3,4-tetrahydroisoquinolin-
7-yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-yl]propoxy]metyl]benzoic (380 mg) va
N, N-diisopropyletylamin (0,5 ml) trong DMF (20 ml) tai 25°C bang bom dng tiém trong
1 gi va hon hgp phan tng duge khuy tai nhiét ¢ d6 trong 3 gid. Sau khi hoan thanh
phan ung (nhu dugc danh gia bang LC/MS); hon hop phan tmg dugc pha lodng béng
dung dich NaHCO3 béo hoa. Lép nudce duge chiét bang EtOAc, 16p hiru co két hop dugce
rira bang nuéc mudi, duge 1am khd qua NazSO4 khan va duge bay hoi dudi ap sut giam
dé thu dugc metyl 2-[18,30-diclo-32-metyl-20-ox0-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137.0510.0242%]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (raxemat, 250 mg, tho) ¢ dang chét ran

mau trang.

Do d6 san phim thé thu dwoc duge tinh ché bing HPLC bat doi ximg pha binh
thuong (phuong phap C) dé thu duge metyl 2-[18,30-diclo-32-metyl-20-0x0-14-0xa-8,
9, 10, 21-tetraazahexaxyclo[19.5.3.21619.137.0510,024%]dotriaconta-1(27), 3(32), 4, 6, 8,
16,18, 24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu ngén) (55 mg) va
metyl 2-[18,30-diclo-32-metyl-20-0x0-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0510.02*%8]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu dai) (45 mg) ¢ dang chat

ran mau trang.

metyl 2-[18,30-diclo-32-metyl-20-oxo0-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0610 024-2%]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu ngan)
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I'H NMR (400 MHz, DMSO-d): 8 1,23-1,27 (6H, m), 1,32 (3H, s), 2,19-2,52 (5H, m),
2.89-2,92 (2H, m), 3,39-3,40 (2H, m), 3,61-3,70 (2H, m), 4,01-4,09 (2H, m), 4,22-4,34
(2H, m), 4,72-4,80 (3H, m), 5,98 (1H, s), 6,31 (1H, s), 7,12 (1H, d, T = 7,6 Hz), 7,24-
7,29 (3H, m), 7,55 (1H, d, T = 8,7 Hz). MS m/z 621,0 [M+H] *.

metyl 2-[18,30-diclo-32-metyl-20-0x0-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0610,0242%]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu dai)

'H NMR (400 MHz, DMSO-ds): 8 1,17-1,30 (6H, m), 1,32 (3H, s), 2,19-2,52 (5H, m),
2.90-2,92 (2H, m), 3,39-3,40 (2H, m), 3,57-3,68 (2H, m), 4,01-4,09 (2H, m), 4,22-4,34
(2H, m), 4,72-4,80 (3H, m), 5,98 (1H, s), 6,31 (1H, s), 7,12 (1H, d, ] = 8,1 Hz), 7,24-
7,29 (3H, m), 7,55 (1H, d, 7= 9,0 Hz). MS m/z 621,0 [M+H] *.

N) axit 2-[18,30-diclo-32-metyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°,137.0%10,0242*]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,3 0-decaen-2-yl]-2-metylpropanoic

<Bét d6i xtng, tong hop tir metyl 2-[18,30-diclo-32-metyl-20-oxo-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.21619.137,0610.024-28]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat bt ddi ximg (thdi gian luu ngén)>

N=N

N_/ O-H
aSe
Cl O

N

cl O
Dung dich c6 khudy ctia metyl 2-[18,30-diclo-32-metyl-20-oxo0-14-0xa-8, 9, 10,
21-tetraazahexaxyclo[19.5.3.2161°.137.0%10,0242%]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian Iuu ngén) (100 mg) trong dung
dich ctia DMSO (2 ml) va MeOH (2 ml) dugc bd sung KOH nuée (8N, 1 ml) tai 25°C
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va hdn hop phan ting duge gia nhiét tai 100°C trong 3 gid. Sau khi hoan thanh phan Gng
(nhu dugc danh gia bing LC/MS), hdn hop phan Gmg dugc lam mét dén 25°C. Hon hop
phan ing dugc pha lodng bing EtOAc va dugc trung hoa bang HCI IN. Lép nude duge
chiét bang EtOAc, 16p hitu co két hop duge ria bang nude mudi, duge lam khd qua
NazSO04 khan va duge 1am bay hoi dudi 4p suét giam. San pham tho thu dugc duge tinh
ché bing HPLC didu ché pha dao (phuong phép A) dé thu dugce hop chét tiéu dé (32,65

mg) & dang chat rin dinh mau tréng nho.

'H NMR (400 MHz, DMSO-de): § 1,15-1,30 (6H, m), 2,38-2,50 (SH, m), 2,91 (2H, t, J
= 6,5 Hz), 3,29-3,42 (2H, m), 3,58-3,62 (1H, m), 3,69-3,72 (1H, m), 3,99-4,07 (2H, m),
422-4,35 (2H, m), 4,71-4,82 (3H, m), 5,95 (1H, s), 6,34 (1H, s), 7,12 (1H, d, ] = 7.9
Hz), 7,28-7,36 (3H, m), 7,55 (1H, d, J = 8,7 Hz), 12,30 (1H, brs). MS m/z 607,5 [M+H]

+

Vidu 61

axit 2-[18,30-diclo-32-metyl-20-o0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137 0610,02428]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]-2-metylpropanoic

<Bét ddi xting, tdng hop tir metyl 2-[18,30-diclo-32-metyl-20-oxo-14-0xa-8, 9, 10, 21-
tetraazahexaxyclo[19.5.3.2161°.137.0610,02428]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat bat d6i xtng (thdi gian luu dai) >

N=N
/

OO
o L

| 0]

OH

Dung dich c6 khuy ctia metyl 2-[18,30-diclo-32-metyl-20-oxo-14-o0xa-8, 9, 10,
21-tetraazahexaxyclo[19.5.3.21619.137.0%10,0%42%]dotriaconta-1(27), 3(32), 4, 6, 8, 16,18,
24(28), 25, 30-decaen-2-yl]-2-metylpropanoat (thoi gian luu dai) (100 mg) trong hdn
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hop ctia DMSO (2 ml) va MeOH (2 ml) dugc b6 sung KOH (8N, 1 ml) tai 25°C va hon
hop phén ting dugc gia nhiét tai 100°C trong 3 gid. Sau khi hoan thanh phéan {ing (nhu
dugc danh gia bang LC/MS), hdn hop phan tng dugc 1am mat dén 25°C. Hon hop phan
g duoc pha lodng bing EtOAc va dugc trung hoa bang HC1 IN. Lép nuée duge chiét
bang EtOAc, 16p hitu co két hop dugc rira bing nude mubi, duoc 1am kho qua Na;SO4
khan va dugc 1am bay hoi du6i 4p sudt gidm. San pham tho thu dugce dugc tinh ché bang
HPLC didu ché pha ddo (phuong phép A) dé thu duge hop chét tidu dé (22,16 mg) &

dang chét rdn dinh mau tréng nho.

'H NMR (400 MHz, DMSO-de): & 1,14-1,33 (6H, m), 2,32-2,42 (SH, m), 2,90 (2H, t, J
= 6,2 Hz), 3,31-3,41 (2H, m), 3,58-3,62 (1H, m), 3,67-3,63 (1H, m), 3,98-4,06 (2H, m),
4.22-4,34 (2H, m), 4,70-4,81 (3H, m), 5,95 (1H, s), 6,34 (1H, s), 7,12 (1H, d, T = 7,8
Hz), 7,28-7,36 (3H, m), 7,55 (1H, d, J = 8,7 Hz), 12,27 (1H, brs). MS m/z 607,5 [M+H]".

Vi du 62

axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.216:19.137.0510.0242¥]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl |propanoic

<Bit d6i xtng, téng hop tir metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0610,0242]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl |propanoat bét d6i xtmg (thoi

gian luu ngan) >

A) tert-butyl 4-[5-[4-metyl-5-vinyl-1H-benzo[d][1,2,3]triazol-1-yl]pentyl[benzoat
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(e}

&
kOLAM'@J

Dung dich cta kali vinyltrifloborat (1,50 g,), PdClLx(dppf)-CH2Cl2 (0,28 g), tert-
Butyl 4-[5-(5-bromo-4-metyl-1H-benzotriazol-1-yl)pentyl]benzoat (3,50 g) va K2COs
(3,10 g) trong DMSO (35 mL) dugc gia nhiét dén 80°C trong 16 gid. Sau khi phéan ting
duoc hoan thanh, hdn hop phan tng dugc lam mat dén nhiét do phong, dugc pha loang
v6i etyl axetat, dugc loc qua tAm celite. Chét loc duge rira bang nudc sau dé nude mudi
va duoc lam kho qua NaxSO4 khan. NaSO4 dugce loc ra va chét loc duoc cd dic trong
chan khong. San phdm thd thu dugc dugce tinh ché bang sic ky nhanh, st dung ng
Redisep silica gel 40 g, trén thiét bi sic ky silica gel, dugc rira giai bang gradien 20-50%
cua etyl axetat trong cac hexan, dé thu duge hop chét tiéu dé (2,50 g) ¢ dang diu mau
nau. '"H NMR (400 MHz, DMSO-ds) 81,34-1,42 (2H, m), 1,58 (9H, m), 1,62-1,70 (2H,
m), 1,86-2,04 (2H, m), 2,61 (2H, t, J = 7,2 Hz), 2,82 (3H, s), 4,59 (2H, t, J = 6,8 Hz),
5,40 (1H,t,J = 11,2 Hz), 5,71 (1H, t, J = 17,6 Hz), 7,07-7,11 (1H, m), 7,16 (2H, t,J =
8,0 Hz), 7,26-7,29 (1H, m), 7,66 (1H, t, J = 8,8 Hz), 7,87 (2H, t, J = 8,0 Hz). MS m/z
406,15 [M+H] ™.

B) tert-butyl 4-[5-[5-formyl-4-metyl-1H-benzo[d][1,2,3]triazol-1-yl)pentyl)benzoat

[0}

)(O)KQ\/\/\/ rl\l:N
N/ o)

Dung dich ctia tert-butyl 4-[5-[4-metyl-5-vinyl-1H-benzo[d][1,2,3]triazol-1-
yl]pentyl]benzoat (3,40 g) trong 1,4-dioxan (100 mL) duoc bd sung 2,6-lutidin (1,50 g,
14,70 mmol) va OsO4 (0,21 g, 0,84 mmol), va hdn hgp duge khqu tai nhi¢t d phong
trong 20 phat. Hon hop d6 dugce bd sung dung dich cua NalOs (6,30 g, 29,40 mmol)
trong nude (25 mL) va khudy lién tuc tai nhiét do phong trong 2 gio. Sau khi phan tmg

hoan thanh, hon hgp phan mg duge loc qua celite, va chit loc dugc chiét bang etyl

210



45184 211/272

axetat. Chét chiét hitu co dugc 1am kho qua NaxSOs, duge loc va dung moi duge lam
bay hoi khoi chét loc duéi 4p suét giam. San phdm thé thu dugc dugc tinh ché bang sic
ky nhanh, sir dung 6ng Redisep silica gel 40 g, trén thiét bi sdc ky silica gel, dugc rira
giai bang gradien 20-50% cua etyl axetat trong cac hexan, d8 thu duoc hop chét tidu dé
(3,00 g) & dang chét rén mau tring nhd. 'H NMR (400 MHz, DMSO-de) 51,17-1,23 (2H,
m), 1,52 (9H, s), 1,56-1,61 (2H, m), 1,90-1,97 (2H, m), 2,57 (2H, t, J = 7,5 Hz), 3,06
(3H, s), 4,72 (2H, t, ] = 6,8 Hz), 7,20 (2H, d, ] = 8,0 Hz), 7,73 (2H, d, J = 8,0 Hz), 7,81
(1H, d, J=8,7 Hz), 7,94 (1H, d, T = 8,7 Hz), 10,44 (1H, s). MS: d0 tinh khiét m/z 408,24
[M+H] .

C) tert-butyl 7-[[1-[5-[4-[tert-butoxycarbonyl ]phenyl]pentyl]-4-metyl-1H-
benzo[d][1,2,3]triazol-5-yl][hydroxy]metyl]-3,4-dihydroisoquinolin-2(1 H)-carboxylat

oJ\oJ<
o O7L

Dung dich cta fert-butyl 4-[5-[5-formyl-4-metyl-1/-benzo[d][1,2,3]triazol-1-
yl]pentyl]benzoat (0,50 g) va trikali phosphat (0,78 g) trong CPME (30 mL) va nudc (6
ml) duoc bd sung 7-[4,4,5,5-ftetramety1-1,3,2-dioxaborolan—2-yl]—3,4—
dihydroisoquinolin-2(1H)-carboxylat (1,30 g) va clo[1,5-xyclooctadien]rodi(I) dime
(0,21 g), dudi khi quyén argon va hon hop nay dugce khudy tai nhiét do phong trong 16
gi®. Sau khi hoan thanh phéan Umg, hdn hop dugc pha loang bang NH4Cl nude bao hoa
va dugc chiét bing etyl axetat. Chit chiét hitu co dugc rira bang nudc mudi, duge lam
khé qua Na;SO4 khan, duge loc va cac dung moi duge 1am bay hoi khoi chit loc dudi
ap suét giam. San pham tho thu dugc duge tinh ché bang sic ky nhanh, st dung bng
Redisep silica gel 12 g, trén thiét bi séc ky silica gel, dugc rira giai bing gradien 20-70%
cua etyl axetat trong cac hexan, dé thu dugc hop chét tiéu dé (0,25 g) & dang chét rin
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mau tréng nho. "H NMR (400 MHz, DMSO-de) 51,04-1,13 (2H, m), 1,47 (9H, s), 1,58-
1,74 (11H, m), 1,74-1,84 (2H, m), 2,00-2,04 (2H, m), 2,59-2,62 (2H, m), 2,80 (3H, s),
2,46-2,53 (2H, m), 2,80 (2H, brs), 3,62-3,66 (2H, m), 4,52 (1H, s), 4,59-4,61 (1H, m),
6.25 (1H, s), 7,04-7,12 (4H, m), 7,26 (1H, s), 7,65 (1H, d, T = 8,2 Hz), 7.81 (2H, d, ] =
7,9 Hz). MS m/z 641,46 [M+H"].

D) hydroclorua ctia axit 4-[5-[5-[3-metoxy-2,2-dimetyl-3-oxo-1-[1 ,2,3,4-
tetrahydroisoquinolin-7-yl)propyl]-4-metyl-1H-benzo[d][1,2,3]triazol-1-
yl]pentyl]benzoic

o}

o~
I
N

Dung dich co khudy cua tert-butyl 7-[[1-[5-[4-[tert-
butoxycarbonyl]phenyl]pentyl]-4-metyl-1H-benzo[d][1,2,3]triazol-5-
yl][hydroxy]metyl]-3,4-dihydroisoquinolin-2(1H)-carboxylat (0,35 g) trong DCM (14
mL) duge bd sung [[1-metoxy-2-metylprop-1-en-1-yloxy]trimetylsilan (0,57 g) va
TiCls (1M trong DCM, 0,54 mL) tai 0°C va hén hop phan ting dugc khudy trong 5 phit.
Sau khi hoan thanh phan tng (nhu dugc danh gia bing LCMS va TLC), hdn hop phan
ting duge dimg bing nuée. Lop nude duge bazo héa bang dung dich NaHCOs3 bao hoa
(pH ~ 8) va dugc loc qua tAm celite. Sau khi loc, 16p nude duge chiét bing metanol 10%
trong diclometan. Chét chiét hitu co két hop duoc rira bang nude mudi, duoc lam kho
qua Na;SO4 khan, dugc loc va dung méi dugce lam bay hoi khoi chét loc dé thu duogc
hén hop (0,43 g) ¢ dang chét rin mau xam nhat, ma dugc st dung nhu vay cho bude

tiép theo.
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Hon hop trong 1,4-dioxan (5 mL) dugc b6 sung HC1 4M trong 1,4-dioxan (6 mL)
theo giot tai 25 °C va hdn hgp phan tng duoc khudy trong 6 gid. Sau khi hoan thanh
phan tng (nhu dugc dénh gia bing LCMS), cac chat d& bay hoi dugc loai bo dudi ap
suét giam dé thu dugc hop chét tiéu d (0,40 g, thd) & dang chat ran mau x4m, ma dugc

stt dung nhu vy & bude tiép theo.

MS m/z 569,43 [M+H'].

E) metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0810.0%*%*]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl Jpropanoat

Dung dich ctia HATU (0,66 g, 1,75 mmol) trong DMF (10 ml) dugc bd sung hon
hop ctia axit 4-[5-[5-[3-metoxy-2,2-dimetyl-3-oxo-1-[1,2,3,4-tetrahydroisoquinolin-7-
yl]propyl]-4-metyl-1H-benzo[d][1,2,3]triazol-1-yl]pentyl]benzoic (0,4 g, thé) va N,N-
diisopropyletylamin (2,3 g, 17,6 mmol) trong DMF (30 ml) béng bom dng tiém trong 3
gid tai 30°C va hdn hgp phan ung dugc khudy tai nhiét do phong trong 16 gio. Sau khi
hoan thanh phéan ing (nhu dugc danh gia bang LCMS); hon hop phéan tGng dugc pha
loding bang dung dich NaHCOj3 bdo hoa. Lép nudc duge chiét bing etyl axetat. Chét
chiét hitu co két hop duge rira bang nudce mudi, dugce 1am kho qua Na,SO4 khan, duge
loc va cac dung mdi dugc lam bay hoi khoi chét loc dudi ap suét giam. San pham thd
thu duge duogc tinh ché bang sic ky nhanh, st dung 6ng Redisep silica gel 12 g, trén
thiét bi sac ky silica gel, dugc ria giai bang gradien 20-60% clia etyl axetat trong hexan,
dé thu dugc hop chét tidu d& (0,048 g) & dang chit rdn mau trang nho. 'H NMR (400
MHz, CDCl;) 81,03-1,06 (2H, m), 1,28-1,36 (5H, m), 1,45 (3H, s), 2,07 (2H, brs), 2,56-
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2,59 (2H, m), 2,65 (3H, m), 2,90-2,99 (2H, m), 3,56 (3H, s), 3,74-3,79 (1H, m), 4,03-
4,07 (1H, m), 4,14-4,18 (2H, m), 4,38-4,42 (1H, m), 4,87 (1H, s), 4,90-,4,95 (1H, m),
6,01 (1H, s), 6,80 (2H, d, T = 7,7 Hz), 6,95 (2H, d, J = 7,7 Hz), 7,08-7,09 (1H, m), 7,18
(2H, d, J = 8,6 Hz), 7,39 (1H, d, J = 8,7 Hz). MS m/z 551,31 [M+H"].

F) axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0610,02428]dotriaconta-

1(27),3(32),4,6,8,16(3 1),17,19(30),24(28),25-decaen-2-yl Jpropanoic <Téng hop tir
metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0810,02428]dotriaconta-

1(27),3(32),4,6,8,16(3 1),17,19(30),24(28),25-decaen-2-yl)propanoat bat dbi xung
(thdi gian luu ngén) >

N=N

N0
)

(0]

metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0610,02*2%]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl|propanoat (raxemat) dugc
tién hanh tinh ché HPLC bAt ddi xtng (phuong phap D) ¢ thu duge metyl 2-metyl-2-
[32-metyl-20-0x0-8,9,10,21-tetrazahexaxyclo[19.5.3.21¢1°.137.061°.0?**]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl]propanoat bat dbi xing
(thdi gian luu ngén) va metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161%,137 061002428 ]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),2 5-decaen-2-yl ]propanoat bét d6i xting

(thoi gian luu dai), ma duge 14y riéng r& sang budc tiép theo.
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Dung dich cua metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0610,0**28]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl |propanoat bét d6i xting (thoi
gian luu ngén, 0,080 g) trong THF (8 ml) dugc bd sung TMSOK (0,37 g) tai nhiét do
phong va hdn hop nay duge khudy tai 60°C trong 16 gio. Hon hop nay sau d6 duoc lam
méat dén nhiét do phong, dugc pha lodng véi etyl axetat, dugc trung hoa vé1 HCL IN, va
duoc chiét bing etyl axetat. Cht chiét hitu co két hop duoc rira bing nudc va nude
mubi, duge lam khoé qua Na,SO4 khan, duge loc va dung moi duge lam bay hoi khoi
chét loc dudi 4p suat giam. Cin duge tinh ché bang cach st dung TLC diéu ché dé thu
duogc hop chét tidu dé (0,028 g) & dang chét rin mau tring. '"H NMR (400 MHz, CDCl3)
§ ppm 1,05-1,12 2H, m), 1,29 (3H, s), 1,48 (3H, s), 1,64 (1H, brs), 2,07 (2H, brs), 2,51-
2,58 (2H, m), 2,65 (3H, s), 2,89-2,99 (2H, m), 3,74-3,78 (2H, m), 4,03-4,18 (3H, m),
4,38-4,42 (1H, m), 4,88-4,95 (2H, m), 6,01 (1H, s), 6,80 (2H, d, ] = 7,6 Hz), 6,95 (2H,
d,J=7,6 Hz), 7,08 (1H, d, J = 7,8 Hz), 7,18-7,26 (2H, m), 7,44 (1H, d, J = 8,6 Hz). MS
m/z 537,30 [M+H"].

Vidu 63

axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0510,024-28]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-ylJpropanoic

<B&t d6i xtmg, tong hgp tr metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0%10,024*]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-ylJpropanoat bét dbi xtng (thoi

gian luu dai)>

N=N
1
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Dung dich cua metyl 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0610,0242%]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-ylJpropanoat bét dbi ximg (thoi
gian luu dai) (0,070 g) trong THF (8 ml) TMSOK (0,32 g, 2,50 mmol) dugc bd sung tai
nhiét 46 phong va hdn hop nay duge khuy tai 60°C trong 16 phit. Hon hop nay sau d6
duoc 1am mat dén nhiét &6 phong, dugc pha lodng vai etyl axetat, duge trung hoa béng
HCI 1N, va dugc chiét bing etyl axetat. Chit chiét hiru co két hop duge rira bang nude
va nude mudi, duoc 1lam khd qua NaySO4 khan, duge loc va dung moi dugc 1am bay hoi
Kkhoi chét loc duéi ap sudt giam. Can dugce tinh ché bing cach st dung TLC diéu ché dé

thu dugc hop chat tiéu dé (0,020 g) & dang chét rdn mau tring.

'H NMR (400 MHz, CDCls) §1,05-1,12 (2H, m), 1,29 (3H, s), 1,48 (3H, s), 1,64 (1H,
brs), 2,07 (2H, brs), 2,51-2,58 (2H, m), 2,65 (3H, s), 2,88-2,98 (2H, m), 3,73-3,77 (2H,
m), 4,03-4,18 (3H, m), 4,38-4,42 (1H, m), 4,88-4,94 (2H, m), 6,01 (1H, s), 6,80 (2H, d,
J=17,6 Hz), 6,95 (2H, d, T = 7,6 Hz), 7,08 (1H, d, J = 7,8 Hz), 7,18-7,26 (2H, m), 7,44
(1H, d, T = 8,6 Hz). MS m/z 537,37 [M+H"].

Vi du 64

[2-[18,30-diclo-32-metyl-20-0x0-8,9,10,21-
tetrazahexaxyclo[19.5.3.216,19.13,7.06,10.024,28]dotriaconta-
1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-ylJaxetyl Joxynatri
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Céc hop chét ctia Vi du 64 c6 thé dugc didu ché theo phuong phap diéu ché duoc
md ta trong ban md ta nay, phuong phap duge thé hién trong phan Vi du, hodc phuong

phép tuong tu voi ching.

Vidu 65

axit 2-[ 18,30-diclo-32-metyl-20-o0x0-15-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0%10,02*2¥]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl]-2-metylpropanoic

(b4t ddi xtmg, thoi gian luu ngén)

Dung dich ctia 1-bromo-4-flo-2-metyl-3-nitrobenzen (33 g) trong DMF (450 mL)
duoc bd sung K2COs (39,259 g) sau d6 1a 4-amino butanol (17,162 ml) tai 25°C va hon
hop nay dugc khudy tai 80°C trong 16 gio. Sau khi hoan thanh phan Ung (nhu dugc
danh gi4 bing TLC va LC/MS), hdn hop phan tmg dudmg dimg bing nuéc lanh d4. Chét
két tia tao thanh dugc loc va dugc rira bang nuéce va cudi cing dugc 1am kho trong diéu
kién chan khong cao dé thu dugc hop chét tiéu d& (40 g) & dang chét ran mau cam, ma

duoc st dung cho budc tiép theo ma khong can tinh ché thém.
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'H NMR (400 MHz, DMSO-dg): & 1,43-1,53 (4H, m), 2,24 (3H, s), 3,12 (2H, d, J = 5,7
Hz), 3,39 (2H, s), 4,40 (1H, s), 6,13 (1H, s), 6,72 (1H, d, J = 8,9 Hz), 7,52 (1H, d, T =
8,9 Hz).

B) 4-[[2-amino-4-bromo-3-metylphenyl]amino]butan-1-ol

HO

Dung dich c6 khudy ctia 4-[[4-bromo-3-metyl-2-nitrophenyl]amino]butan-1-ol
(23 g) trong hdn hgp ctia etanol (230 ml) va nuéce (115 m) duge bd sung bot sat (21,197
g) sau d6 1a NH4Cl (40,299 g) tai 25°C va hén hop phan tng duge hdi luu trong 4 gid.
Sau khi hoan thanh phan tng (nhu dugc danh gia bing TLC), chat khong tan dugc loc
qua tAng celite va dung mdi dugc lam bay hoi duéi 4p suat giam. Can dugc hoa tan trong
dung dich NaHCO; bdo hoa. Lép nudc duoc chiét bing etyl axetat (50mlx3), 16p hiru
co két hop dugce rira bang nudée mudi, duoc 1am kho qua NaxSO4 khan va dugce 1am bay
hoi duéi 4p suat giam dé thu duge hop cht tieu dé (11,8 g) & dang chét rin mau nau,

ma duge st dung cho budc tiép theo ma khéng can tinh ché thém.

'H NMR (400 MHz, DMSO-de): 8 1,48-1,63 (4H, m), 2,16 (3H, 5), 2,96 (2H, q, ] = 6,4
Hz), 3,40 (2H, q, ] = 6,0 Hz), 4,40 (1H, t, J = 5,0 Hz), 4,53 (1H, t, = 4,9 Hz), 4,59 (2H,
5), 6,24 (1H, d, T= 8,5 Hz), 6,70 (1H, d, J = 8,4 Hz). MS m/z 275,1 [M+H] *.

C) 4-[5-bromo-4-metyl-1H-1,2,3-benzotriazol-1-yl]butan-1-ol

Dung dich co khudy cua 4-[[2-amino-4-bromo-3-metylphenyl]amino]butan-1-ol
(20 g) trong HC1 6N (265 mL) duoc bd sung tir tir dung dich cia NaNOz (10,11 g) trong

218



45184 219/272

nude (87 mL) tai 0°C va hdn hop phan tng dugc khudy tai 25°C trong 2 gid. Sau khi
hoan thanh phan ng (nhu dugc danh gia bing TLC va LC/MS), hdn hgp phan timg dugc
trung hoa bang NaOH 4N tai 0°C. Lép nude duge chiét bing EtOAc, cac chét hitu co
két hop dugce rira bang nudc mubi; duge lam khé qua Na;SO4 khan va dugc cd dic dudi
ap sudt giam. San pham tho thu dugc dugc tinh ché bang cot silica gel (SiO2, 120g, 60%
EtOAc/Hexan) d& thu duoc hop chét tiéu dé (14 g) & dang chit rén mau nau.

'H NMR (400 MHz, DMSO-ds): & 1,32-1,40 (2H, m), 1,88-1,96 (2H, m), 2,71 (3H, s),
3,38 2H, t, J = 6,3 Hz), 4,70 (2H, t, T= 7,0 Hz), 7,69 (2H, t, ] = 8,9 Hz). MS m/z 286,1
[M+H] *.

D) 4-(5-ethenyl-4-metyl-1H-1,2,3-benzotriazol-1-yl)butan-1-ol

Dung dich dugc khtt khi cua 4-[5-bromo-4-metyl-1/1-1,2,3-benzotriazol-1-
yl]butan-1-ol (5 g) trong h&n hop ctia THF (50 ml) va n-propanol (100 ml) duge bo sung
kali vinyltrifloborat (9 g) sau d6 12 TEA (10 ml, 70,423 mmol) tai 25°C va hdn hop phan
tng dugc khir khi v6i argon trong 10 phut. Dung dich nay dugc bd sung PACly(dppf)-
DCM (1,5 g) va hdn hop phan tmg dugc gia nhiét tai 100°C trong 2 gi¢. Sau khi hoan
thanh phan tmg (nhu dugc dénh gia bing LC/MS), cac chat dé bay hoi dugc loai bo dudi
ap suét giam. Can dugc hoa tan véi nuée, 16p nude duge chiét béng EtOAc, cac chét
hitu co két hop duge ria bang nudc mudi, duoc lam khd qua Na,SO4 khan va dugc cb
diic dudi ap sudt giam. San pham thd thu dugce duge tinh ché bang séic ky cot silica gel
(Si0g, 40 g, 60% EtOAc/Hexan) dé thu duoc hop chét tidu dé (3 g) & dang chét 1ong

mau nau.

'H NMR (400 MHz, DMSO-ds): § 1,33-1,40 (2H, m), 1,88-1,96 (2H, m), 2,70 3H, s),
3,36 (2H, g, J = 5,9 Hz), 4,43 (1H, t, ] = 4,9 Hz), 4,68 (2H, t, = 6,9 Hz), 5,38 (1H, d, J
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= 11,2 Hz), 5,81 (1H, d, T = 17,4 Hz), 7,08 (1H, q, T = 11,1 Hz), 7,68 (1H, t, 1= 8,7 Hz),
7,75 (1H, d, I = 8,6 Hz). MS m/z 232,0 [M+H] *.

E) tert-butyl 2,6-diclo-4-[4-(5-cthenyl-4-metyl-1/-1,2,3-benzotriazol-1-

yl)butoxy]benzoat

Dung dich ¢6 khudy ctia 4-[5-ethenyl-4-metyl-1H-1,2,3-benzotriazol-1-ylJbutan-
1-ol (3 g) trong THF (40 ml) duoc bd sung tert-butyl 2,6-diclo-4-hydroxybenzoat (3,4
- g) va PPh3 (8,5 g) tai 25°C. Dung dich nay dugc bd sung DEAD (4 ml) trong THF (10
ml) tai 0°C va hdn hgp phan tmg dugc khudy tai 25°C trong 3 gid. Sau khi hoan thanh
phéan ng (nhu dugce danh gia bang TLC va LC/MS), cac chit d& bay hoi dugc loai bo
dudi ap sudt giam. San pham tho thu duge dugce tinh ché bang sic ky cot silica gel (SiOy,
40 g, 20% EtOAc/Hexan) dé thu dugc hop chat tidu d& (4,9 g) & dang chat long khong
mau.
IH NMR (400 MHz, DMSO-ds) § 1,53 (9H, s), 1,65-1,70 (2H, m), 2,05-2,03 (2H, m),
2,70 (3H, s), 4,04 2H, t, J = 6,2 Hz), 4,75 (2H, t, ] = 6,8 Hz), 5,38 (1H, d, J = 11,9 Hz),
5,76-5,83 (2H, m), 7,06-7,08 (1H, m), 7,10-7,15 (1H, m), 7,69 (1H, d, J = 8,7 Hz), 7,76
(1H, d, J = 9,4 Hz). MS m/z 276,0 [M+H] .

F) tert-butyl  2,6-diclo-4-[4-[5-(hydroxymetyl)-4-metyl-1H-1,2,3-benzotriazol-1-
yl]butoxy]benzoat

N=N

gvfﬂ'@:w
OQ;O%
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Dung dich c6 khudy cua tert-butyl 2,6-diclo-4-[4-[5-ethenyl-4-metyl-1H-1,2,3-

benzotriazol-1-yl]butoxy]benzoat (5 g) trong hdn hop ctia MeOH (50 ml) va DCM (50
ml) duoc bd sung NaHCOs (1,1 g) tai 25°C. Dung dich nay duge cho khi ozon di qua
tai -78°C trong 2 gid. Sau khi hoan thanh phan ing (nhu dugc danh gia bang TLC), hon
hop phan tng dugc lam 4m dén 0°C. Dung dich nay dugc bb sung NaBHz (0,796 g) tai
0°C va hdn hop phan tng duge khudy tai nhiét d§ d6 trong 1 gid. Sau khi hoan thanh
phan tmg (nhw duge dénh gia bing TLC), céc chét d€ bay hoi dugc loai bo dudi ap suét
giam. Can dugc pha lodng bang nudc lanh d4. Lép nudce duge chiét bing DCM, cac chat
hitu co két hop dwoc rira bang nuée mudi; duoc lam kho qua Na;SO4 khan va duoc co
dic dudi ap sut giam. San phdm tho thu duge duge tinh ché bang cot silica gel (SiO»,
12 g, 30% EtOAc/Hexan) dé thu dugc hop chit tiéu d& (3,5 ) ¢ dang chat long dinh
khong mau.
'H NMR (400 MHz, DMSO-ds) 8 1,53 (9H, s), 1,66-1,69 (2H, m), 2,03 (2H, t, T =72
Hz), 2,64 (3H, s), 4,03 (2H, t, J = 6,3 Hz), 4,63 (2H, d, J = 5,4 Hz), 4,74 (2H, t, ] = 6,8
Hz), 5,13 (1H, t,J = 5,3 Hz), 7,06 (2H, s), 7,55 (1H, d, J = 8,5 Hz), 7,65 (1H, d, J = 8,4
Hz). MS m/z 480,1 [M+H] .

G) tert-butyl 2,6-diclo-4-[4-(5-formyl-4-metyl-1H-1,2,3-benzotriazol-1-
yl)butoxy]benzoat

N=N

T
e,

Cl o}

Dung dich c6 khudy ciia tert-butyl 2,6-diclo-4-[4-[5-(hydroxymetyl)-4-metyl-
1H-1,2,3-benzotriazol-1-yl]butoxy]benzoat (3,3 g) trong DCM (50 ml) duogc bd sung
MnO; hoat tinh (10 g) tai 25°C va hon hgp phén tng dugc khudy tai 25°C trong 4 gio.
Sau khi hoan thanh viéc bit dau (duoc danh gia bing TLC), chit khong hoa tan dugce

loc qua tﬁng celite va cin duogc hoa tan vé1 DCM. Chét loc dugc lam bay hoi duéi ap
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suét giam dé thu duge hop chét tieu d& (3 g) & dang chét rin mau tring nho, ma duge st

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

'H NMR (400 MHz, DMSO-dg) § 1,53 (9H, ), 1,71 (2H, t, J = 7,2 Hz), 2,07 2H, t, T =
7.6 Hz), 3,06 (3H, 5), 4,03 (2H, t, 7= 6,4 Hz), 4,81 (2H, t, = 6,7 Hz), 7,02 (2H, 5), 7,86
(1H, d, J = 8,7 Hz), 7,97 (1H, d, T = 8,6 Hz), 10,45 (1H, s). MS m/z 478,4 [M+H] *.

H) tert-butyl 7-[[1-[4-[4-[[tert-butoxy]carbonyl]-3,5-diclophenoxy]butyl]-4-metyl-1H-
1, 2, 3-benzotriazol-5-yl][hydroxy]metyl]-1, 2, 3, 4-tetrahydroisoquinolin-2-carboxylat

s
GO

Y

Dung dich dugc khit khi cta fert-butyl 2,6-diclo-4-[4-(5-formyl-4-metyl-1H-
1,2,3-benzotriazol-1-yl)butoxy|benzoat (360 mg) trong hdn hop ctia CPME (10 ml) va
nu6e (5 ml) duge bd sung axit [2-[[fert-butoxy)carbonyl]-1,2,3,4-tetrahydroisoquinolin-
7-yl]boronic (627 mg) sau d6 1a K3PO4 (480 mg) tai 25°C. Dung dich nay duoc b sung
[RhCI(COD)]2 (74 mg) tai 25°C va hdn hop phan ting dugce khudy tai 25°C trong 4 gid
duéi 4nh sang LED mau xanh lam. Hén hop phan tmg dugc dimg bang NH4Cl bio hoa.
L6p nude duoe chiét bang EtOAc, cac chét hitu co két hop dugc rira bang nude, nude
mubi, duoc 1lam khd qua Na,SO4 khan, dugce loc va chét loc dugc co dic dudi ap suét
giam. San phdm tho thu dugc duge tinh ché bang séc ky cot silica gel (SiO2, 12g, 25%
EtOAc/Hexan) dé thu dugc hop chit tidu dé (300 mg) & dang chét rin mau vang nhat.
'H NMR (400 MHz, DMSO-ds) § 1,40 (9H, s), 1,52 (9H, s), 1,67 (2H, t, J = 6,8 Hz),
2,01 (2H, t, T=7,3 Hz), 2,65-2,71 (5H, m), 3,50 (2H, t, ] = 5,7 Hz), 4,06 (2H, t, J = 8,0
Hz), 4,43 (2H, s), 4,72 2H, t, J = 6,7 Hz), 5,86 (1H, d, J = 4,0 Hz), 6,03 (1H, d, J= 4,0
Hz), 7,06-7,13 (5H, m), 7,59 (2H, q, J = 8,6 Hz). MS m/z 711,6 [M+H] ".
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I) tert-butyl 7-[1-[1-[4-[4-[[tert-butoxy]carbonyl]-3,5-diclophenoxy]butyl]-4-metyl-
1H-1, 2, 3-benzotriazol-5-yl]-3-metoxy-2,2-dimetyl-3-oxopropyl]-1, 2, 3, 4-

tetrahydroisoquinolin-2-carboxylat

Y Q‘

XY o

R
Dung dich co khudy cta tert-butyl 7-[[1-[4-[4-[[tert-butoxy]carbonyl]-3,5-
diclophenoxy]butyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl][hydroxy] metyl]-1,2,3,4-
tetrahydroisoquinolin-2-carboxylat (1,2 g) trong DCM (100 ml) dugc bd sung [[1-
metoxy-2-metylprop-1-en-1-ylJoxy]trimetylsilan (1,8 ml) sau d6 1a TiCls (IM trong
DCM, 3,7 ml) tai 0°C va hdn hgp phén Gng duoc khudy tai 0°C trong 5 phut. Sau khi
hoan thanh phan tmg (nhu dugc danh gia bing LCMS va TLC), hdn hop phan tmg dugc
dimg bang nuéc. Lép nude duge bazo hoa bang dung dich NaHCOs bao hoa (pH ~ 8)
va duoc loc qua tang celite. Lép nude dugce chiét bang 10% MeOH/DCM (3x 50mL),
16p hitu co két hop duge rira bing nuée mudi, dugce lam khd qua NazSO4 khan va duge
1am bay hoi du6i ap suét giam dé thu dugc hop chit (1g, thd) & dang chét rdn mau xam

nhat, ma dugc st dung cho bude tiép theo ma khong can tinh ché thém.

MS m/z 795,8 [M+H] *.

J) axit 2,6-diclo-4-(4-[5-[3-metoxy-2,2-dimetyl-3-oxo-1-[1,2,3,4-
tetrahydroisoquinolin-7-yl]propyl]-4-metyl-1/-1,2,3-benzotriazol-1-
yl]butoxy)benzoic

N= \
N. [e]
SV @
cl o O
Hop HN
(o] Cl

Dung dich c¢6 khudy cua terz-butyl 7-[1-[1-[4-[4-[[tert-butoxy]carbonyl]-3,5-
diclophenoxy]butyl]-4-mety1—1H—1,2,3-benzotriazol-S-yl]-3-metoxy-2,2-dimetyl-3-
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oxopropyl]-1, 2, 3, 4-tetrahydro isoquinolin-2-carboxylat (1,3 g, tho) trong dioxan (13
ml) duoc bd sung HCI (4M trong dioxan, 13 ml) theo giot tai 25°C va hdn hop phan tng
duoc khudy tai nhiét do d6 trong 2 gid. Sau khi hoan thanh phén ng (nhu dugc danh
gi4 bang LC/MS), cac chét d& bay hoi duoc loai bo dudi ap sut giam va san pham tho
thu duoc dugc tinh ché bing HPLC didu ché pha dao (phuong phép A) dé thu dugc hop

chét tiéu dé (320 mg) & dang chét rdn mau tring.

'H NMR (400 MHz, DMSO-ds) 3 1,03 (3H, d, J = 5,9 Hz), 1,27 (6H, d, J = 21,0 Hz),
1,50-1,60 (2H, m), 2,03 (2H, t, T = 6,1 Hz), 2,73 (3H, s), 3,22-3,25 (2H, m), 3,43 3H,
), 3,83-3,93 (3H, m), 4,70-4,75 (3H, m), 6,62 (2H, 5), 6,98 (1H, 5), 7.07 (1H, d, T =7,8
Hz), 7,27 (1H, d, J = 7,7 Hz), 7,58 (1H, d, J = 7,5 Hz), 7,65 (1H, d, J = 8,7 Hz), 9,70-
9,80 (1H, m). MS m/z 639,4 [M+H] *.

K) metyl 2-[18,30-diclo-32-metyl-20-ox0-15-oxa-  8.,9,10,21-tetraazahexaxyclo
[19.5.3.21619 1370610 02428] dotriacontal(27), (32), 4, 6, 8, 16,18, 24(28), 25, 30-

decaen-2-yl]-2- metyl propanoat

N=N
!

s
b [
Lo

Ccl o

\
[}

[¢]

Dung dich ctia HATU (301 mg) trong DMF (10 ml) dugc bd sung hon hop cta
axit 2,6-diclo-4-[4-[5-[3-metoxy-2,2-dimetyl-3-0xo0-1-[1,2,3,4-tetrahydro isoquinolin-
7-yl]propyl]-4-metyl-1H-1,2,3-benzotriazol-1-yl]butoxy]benzoic (390 mg) va N,N-
diisopropyletylamin (0,5 ml) trong DMF (30 ml) bang bom 6ng tiém trong vong 1 gid
tai 25°C va hdn hop phan tng duge khudy tai nhiét do d6 trong 3 giv. Sau khi hoan
thanh phan tng (nhu dugc danh gia bang LC/MS); hdn hgp phan Gng dugc pha lodng
bing dung dich NaHCO; bdo hoa. Lop nuée duge chiét bing EtOAc, 16p hitu co ket
hop dugc rira bang nudce mudi, duge 1am khé qua NaSO4 khan va dugce 1am bay hoi

dudi 4p suét giam. San pham thd thu dugc dugc tinh ché bang cach tan nhé dé thu dugce
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hop chét tiéu d& (180 mg) & dang chit rdn mau tring nho ma duge st dung cho budce

tiép theo ma khéng can tinh ché thém. MS m/z 621,1 [M+H] ".

L) axit 2-[18,30-diclo-32-metyl-20-0xo0-15-0xa-8,9,10,2 1-
tetrazahexaxyclo[19.5.3.2161°.137.0610.0%*%%]dotriaconta-

1(27),3(32),4,6,8,16(3 1),17,19(30),24(28),25-decaen-2-yl]-2-metylpropanoic

(bat dbi xtmg, thoi gian luu ngén)

Dung dich c¢6 khudy cta metyl 2-[18,30-diclo-32-metyl-20-oxo-15-0xa-
8,9,10,21-tetraazahexaxyclo [19.5.3.21619.137.0%10.02428] dotriacontal (27), (32), 4, 6, 8,
16,18, 24(28), 25, 30-decaen-2-yl]-2- metyl propanoat (180 mg) trong hdn hop cua
DMSO (4 ml) va MeOH (4 ml) dugc bd sung KOH (8N, 2ml) tai 25°C va hdn hop phan
ting dugc gia nhiét tai 100°C trong 16 gid. Sau khi hoan thanh phén Gng (nhw dugc danh
gia bing LC/MS), khéi lugng phan ting dugc lam mét dén 25°C va hon hop duge pha
lodng bang EtOAc. Hon hgp phan tmg dugc axit hoa véi HCI IN (pH ~ 4-5). Lop nude
duoe chiét bang EtOAc, 16p hitu co két hop duoc rira bing nude mudi, duoc lam kho
qua NazSO4 khan va duoc 1am bay hoi duéi ap suét giam. Do d6, san phdm thd thu duge
dwoc tinh ché bing HPLC didu ché bét d6i ximg pha dao (phuong phép B) dé thu dugc
axit 2-[18,30-diclo-32-metyl-20-0xo0-15-0xa- 8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0610 0242%] dotriaconta- 1(27), 3(32),
4,6,8,16,18,24(28),25,30-decaen-2-yl]-2- metylpropanoic (bt dbi xtmg, thoi gian luu
ngin, 27,06 mg) & dang chét rén dinh mau tring nhd va axit 2-[18,30-diclo-32-metyl-
20-0x0-15-0xa- 8,9,10,21- tetraazahexaxyclo[19.5.3.21619.137.0510.02%2%] dotriaconta-
1(27), 3(32), 4,6,8,16,18,24(28),25,30-decaen-2-yl]-2- metylpropanoic (bat d6i xing

thoi gian luu dai, 57,59 mg) & dang chét rén dinh mau tring nho.
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axit 2-[18,30-diclo-32-metyl-20-0x0-15-oxa- 8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610,02428] dotriaconta- 1(27), 3(32),
4,6,8,16,18,24(28),25,30-decaen-2-yl]-2- metylpropanoic (bat déi xtmg, thoi gian luu

ngan)

'H NMR (400 MHz, DMSO-de) 8 1,22 (3H, s), 1,33 (3H, s), 1,51-1,60 (2H, m), 2,07
(2H, q, I = 6,2 Hz), 2,56 (3H, s), 2,88-2,90 (2H, m), 3,57-3,76 (3H, m), 3,96-4,64 (3H,
m), 4,65-4,70 (1H, m), 4,84-5,10 (2H, m), 6,16 (1H, s), 6,20 (1H, s), 6,90 (1H, 5), 7,09
(1H, d, ] = 7,8 Hz), 7,29 (1H, d, T = 7,4 Hz), 7,51 (1H, d,J = 8,7 Hz), 7,57 (1H, d,J =
8,6 Hz), 11,50-11,60 (1H, m). MS m/z 607,5 [M+H] *.

axit 2-[18,30-diclo-32-metyl-20-0x0-15-oxa- 8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0610.02428] dotriaconta- 1(27), 3(32),
4,6,8,16,18,24(28),25,30-decaen-2-yl]-2- metylpropanoic (bat d6i xtmg, thoi gian luu
dai)

'H NMR (400 MHz, DMSO-dg) § 1,22 (3H, s), 1,33 (3H, s), 1,51-1,60 (2H, m), 2,09
(2H, q, T = 5,0 Hz), 2,56 (3H, s), 2,90 (2H, t, T = 6,2 Hz), 3,55-3,76 (3H, m), 3,96-4,64
(3H, m), 4,65-4,70 (1H, m), 4,79-4,83 (2H, m), 6,15-6,20 (2H, m), 6,91 (1H, s), 7,09
(1H, d, T="7,8 Hz), 7,29 (1H, d, J = 8,0 Hz), 7,50-7,58 (2H, m). MS m/z 605,3 [M-H] *.

Vidu 66

axit 2-[18,30-diclo-32-metyl-20-0x0-15-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0510.0%42%]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl] -2-metylpropanoic

(bat dbi xtmg, thoi gian luu dai)
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Céc hop chét ctia Vi du 66 6 thé dugc didu ché theo phuong phép diéu ché dugc
mb ta trong ban md ta nay, phuong phap duge thé hién trong phan Vi dy, hodc phuong

phép tuong tu v6i ching.

Vidu 67

axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0610,0242¥]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-ylJaxetic
(b4t dbi xtmg, thoi gian luu ngén)

N=N

N~
(0]

L@Qw

A) tert-butyl 7-bromo-1,2,3,4-tetrahydroisoquinolin-2-carboxylat

Br

5

Dung dich c¢6 khudy cla mudi  7-bromo-1,2,3,4-tetrahydroisoquinolin

hydroclorua (25 g) trong THF (400 ml) va H>O (150ml) duoc bd sung Na,COs3 (24 g)

(0]
Y

va Boc,0 (39 ml) tai 25°C va hdn hgp phéan Gng dugc khudy tai nhiét d6 ndy trong thém
16 gid nita. Sau khi hoan thanh phan tng (nhu duge danh gia bang TLC), hdn hgp phan

tng duoc dimg bang d4. Lép nude dugce chiét bang EtOAc, cac chat hitu co két hop
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duoc rira biang nudc mubi; duoc lam kho qua NaxSO4 khan va duge co dic dudi ap suét
gizm. San phdm tho thu dugc duge tinh ché bang sic ky cot silica gel (Si02, 5%
EtOAc/Hexan) dé thu dugc hop chit tiéu d2 (30 g) & dang chat ran mau trang.

'H NMR (400 MHz, DMSO-de): § 1,42 (9H, s), 2,72 (2H, t, J = 5,8 Hz), 3,52 2H, t,J
= 5,8 Hz), 4,49 (2H, s), 7,12 (1H, d, J = 8,1 Hz), 7,34 (1H, d, J = 8,0 Hz), 7,42 (1H, s).

B) tert-butyl 7-(tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3 4-tetrahydroisoquinolin-2- '

carboxylat

-

o 0
B

5

Dung dich dugc khtr khi cta tert-butyl 7-bromo-1,2,3,4-tetrahydroisoquinolin-2-

o]
Y

carboxylat (20 g) trong DME (90 ml) dugc bd sung bis(pinacolato)diboron (19 g) va
kali axetat (19 g) tai 25°C va hdn hop phan ing duoc khir khi v6i argon trong 15 phit.
Dung dich nay dugc b6 sung Pd(dppf)2Cl. DCM (2,6 g) tai 25°C va hdn hop phan ng
duogc khudy tai 90°C trong 4 gid. Hon hop dugc loc, va chét loc duge co dic trong chan
khong. Can duge tinh ché bang séc ky cot (SiOz, 10 - 20% EtOAc trong Hexan) dé thu
duoc hop chit tidu dé (16 g) & dang chét rdn mau tring.

IH NMR (400 MHz, DMSO-ds) & 1,28 (12H, s), 1,42 (9, s), 2,78 (2H, t, J = 5,4 Hz),
3,53 (2H, t, 1 = 5,4 Hz), 4,50 (2H, s), 7,16 (1H, d, J = 7,4 Hz), 7,45 (2H, m).

C) axit {2-[(tert-butoxy)carbonyl]-1,2,3,4-tetrahydroisoquinolin-7-yl}boronic

HO, ;. OH
o]
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Dung dich c¢6 khudy cua tert-butyl 7-(tetrametyl-1,3,2-dioxaborolan-2-yl)-
1,2,3,4-tetrahydroisoquinolin-2-carboxylat (2,00 g) trong axeton (40 mL) duoc bd sung
NalOy4 (3,57 ) sau d6 1a amoni axetat (1,0 M trong nuéc, 27,8 mL) tai 25°C va hdn hop
phan tmg dugc khudy tai 25°C trong 16 gid. Sau khi hoan thanh phan ing (nhu dugc
danh gi4 bing TLC), dung mdi dugc lam bay hoi. Cin duge pha lodng bang nude. Lép
nuée duge chiét bang EtOAc, cac chit hitu co két hop duoc rira bang nude mudi; dugc
lam kho qua Na,SO4 khan va dugc ¢6 déc dud ap sudt giam. San pham thd thu dugce
duoc tinh ché bing sic ky cot silica gel (SiOz, 12 g, 50% EtOAc/Hexan) dé thu dugc

hop chét tiéu dé (760 mg) & dang chét rin mau tring.

'H NMR (400 MHz, DMSO-de): 8 1,42 (9H, s), 2,75-2,78 (2H, m), 3,52-3,55 (2H, m),
4,48-4,54 (2H, m), 7,10-7,16 (1H, m), 7,54-7,67 (2H, m), 7,94 (2H, s).

D) tert-butyl-4-[[3-[5-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-4-metyl-1H-1, 2,  3-
benzotriazol-1-yl] propoxy] metyl]-2, 6-dimetylbenzoat

Dung dich dugc khit khi cua fers-butyl 4-[3-[5S-bromo-4-metyl-1H-1,2,3-
benzotriazol-1-yl]propoxy]metyl]-2,6-dimetylbenzoat (3,7 g) trong DMF (25 ml) dugc
bd sung etyl acrylat (8,0 ml; 75,82 mmol) sau d6 1a DIPEA (7 ml, 37,9 mmol) tai 25°C
va hon hgp phan ung duoc khir khi bang argon trong 10 phat. Dung dich nay dugc bd
sung tri-o-tolylphosphin (700 mg) va Pd(OAc), (255 mg) tai 25°C va hdn hgp phan ting
duoc gia nhiét tai 120°C trong 4 gid. Sau khi hoan thanh phan ing (nhu dugc danh gia
bing TLC va LC/MS), hdn hop phén tng dwgc lam mat dén 25°C va dugc dimg bing
nude dé. Lop nude duge chiét bing EtOAc, cac chét hitu co két hop duoc rira bang nuée
mubi; duge lam kho qua Na;SO4 khan va dugce c6 dac dudi ap sut giam. San pham thd
thu duoc duge tinh ché bing sic ky cot silica gel (SiO2; 40 g; 30% EtOAc/Hexan) dé

thu dugc hop chat tiéu dé (3 g) & dang chét 16ng dinh mau nau.
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I'H NMR (400 MHz, DMSO-d): 5 1,28 (3H, t, J = 7,0 Hz), 1,53 (9H, 5), 2,17-2,20 (8H,
m), 2,78 (3H, s), 3,39 (2H, t, ] = 5,5 Hz), 4,19 (2H, q, J = 7,0 Hz), 4,30 (2H, s), 4,78
(2H, t,J = 6,4 Hz), 6,63 (1H, d, T = 15,8 Hz), 6,89 (2H, 5), 7,65 (1H, d, ] = 8,7 Hz), 7,93
(1H, d, ] = 8,8 Hz), 8,00 (1H, d, ] = 12,0 Hz). MS m/z 508,2 [M+H] *.

E) tert-butyl-7-[1-[1-[3-[[4-[[tert-butoxy]carbonyl]-3,5-
dimetylphenylJmetoxy]propyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl]-3 -etoxy-3-
oxopropyl]-1,2,3,4-tetrahydroisoquinolin-2-carboxylat

(o]

/\ 0
e’

Dung dich dugc khtr khi ctia terz-butyl-4-[(3-[5-[(1E)-3-etoxy-3-oxoprop-1-en-1-
yl]-4-metyl-1H-1,2,3-benzotriazol-1-ylJpropoxy]metyl]-2,6-dimetylbenzoat (500 mg)
trong hdn hop cta dioxan (12 ml) va nuéc (1,2 ml) duge bd sung axit [2-[[tert-
butoxy]carbonyl]-1,2,3,4-tetrahydroisoquinolin-7-ylJboronic (821,5 mg) sau do la
K3PO4 (626,45 mg) tai 25°C. Dung dich nay duoc bd sung [RhCI(COD)]2 (48,56 mg)
tai 25°C va hon hop phan ng dugc khudy tai 25°C trong 4 gitr dudi anh sang LED mau
xanh lam. H3n hop phan tmg dugc dimg bang dung dich NH4Cl nuée bao hoa. Lép nude
duoc chiét béng EtOAc, cac chit hitu co két hop dugc rira béng nudce, nude mudi, duogc
Jam kho qua Na;SO4 khan, dwgc loc va chét loc duge cd ddc dudi 4p sudt giam. San
phidm tho thu dugc duge tinh ché bang sic ky cot silica gel (Si02, 12g, 40%
EtOAc/Hexan) dé thu dugc hop chét tiu d& (450 mg) & dang chit rén dinh mau nau.
'H NMR (400 MHz, DMSO-de): § 0,99 (3H, t, J = 6,8 Hz), 1,40 (9H, s), 1,53 (9H, ),
2,14 (2H, t, T = 6,6 Hz), 2,20 (6H, s), 2,65-2,70 (2H, m), 2,77 3H, s), 3,12-3,14 (2H,
m), 3,37 2H, t, ] = 5,5 Hz), 3,45-3,49 (2H, m), 3,89 (2H, q, J = 6,5 Hz), 4,33 (2H, s),
4,41 (2H, s), 4,70 (2H, t, J = 6,2 Hz), 4,81 (1H, t, J = 7,5 Hz), 6,94 (2H, s), 7,03 (1H, d,
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T=17,5 Hz), 7,10-7,14 (2H, m), 7,49 (1H, d, J = 8,9 Hz), 7,55 (1H, d, I = 8,7 Hz). MS
m/z 741,0 [M+H] .

F) axit 4-[[3-[5-[3-etoxy-3-0x0-1-[1,2,3 4-tetrahydroisoquinolin-7-yl]propyl]-4-metyl-
1H-1,2,3-benzotriazol-1-yl]Jpropoxy]metyl]-2,6-dimetylbenzoic

—Q
(o)
d () >

N
o H
OH
(0]

Dung dich c¢6 khudy ctia tert-butyl-7-[1-[1-[3-[[4-[[tert-butoxy]carbonyl]-3,5-
dimetylphenyl]metoxy]propyl]-4-metyl-1H-1,2,3-benzotriazol-5-yl]-3-ctoxy-3-
oxopropyl]-1,2,3,4-tetrahydroisoquinolin-2-carboxylat (1,2 g) trong DCM (40ml) dugc
bd sung TFA (1,2 ml) tai 25°C. Hon hop phan Gng dugc khudy tai 25°C trong 2 gio.
Sau khi hoan thanh phéan Gng (nhu dugc danh gia bang LC/MS), hon hop phan Gmg dugc
¢6 dic dudi 4p suat giam va chét tho duge tinh ché bing HPLC diéu ché pha déo (phwong

phap A) dé thu dugc hop chét tiéu dé (320 mg) & dang chét rén mau tring nho.

MS m/z 585,4 [M+H] *.

G) etyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-tetra azahexaxyclo
[19.5.3.21619,137,0%10.02428] dotriaconta-1(27), 3(32), 4, 6, 8, 16, 18, 24(28), 25, 30-

decaen-2-yl] axetat

N=N

(O\/r\i o
e dey

Dung dich ciia TBTU (100,069 mg) trong DMF (10 ml) dugc bd sung hon hop
cla axit 4-[[[3-[5-[3-etoxy-3-ox0-1-[1,2,3,4-tetrahydroisoquinolin-7-yl]propyl]-4-
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metyl-1H-1,2,3-benzotriazol-1-yl]propoxy] metyl]-2, 6-dimetylbenzoic (140 mg) trong
DMF (10 ml) va N,N-diisopropyletylamin (0,215 ml) bang bom 6ng tiém qua 1 gid tai
25°C va hdn hgp phéan Gng dugc khudy tai 25°C trong 3 gio. Sau khi hoan thanh phan
ung (nhu dugc danh gia bang LC/MS), hdn hop phén tng dugc pha lodng bang dung
dich NaHCO3 nuée bo hoa. Lép nude duge chiét bing EtOAc, 16p hitu co két hop duge
rira bang nude mudi, duge 1am khé qua NaxSO4 khan va duge lam bay hoi dudi ap sudt
giam dé thu dugc hop chét tiéu d& (120 mg, thd) ma duge s dung truc tiép cho bude
tiép theo ma khong cin tinh ché thém. MS m/z 567,4 [M+H] .

H) axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0610,02428]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-ylJaxetic (thoi gian luu ngén) va axit
[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137,0610 02428 ]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]axetic (thoi gian luu dai)

N=N

(\/1\'1 OH

LQ((N

Dung dich co khudy cta etyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetraazahexaxyclo [19.5.3.21619 137 (610 02428]dotriaconta-
1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-ylJaxetat (150 mg) trong hdn hop cla
THF (3 ml) va MeOH (1,5 ml) dugc bd sung NaOH 1N (1,2 ml) tai 25°C va hdn hop
phan tng dugc khudy tai 25°C trong 2 gid. Sau khi hoan thanh phan tng (nhu dugc
phan doén bing TLC v LC/MS), cac chat d& bay hoi dugc loai bé dudi ap suit giam.
Chét tho duoc hoa tan trong H>O va 16p nude duge axit hoa bing HCI1 IN. Chét ran tao
thanh duoc loc va duge tinh ché cudi cing bing HPLC diéu ché bt ddi ximg pha dao
(phuong phép B) dé thu duoc axit [18,30,32-trimetyl-20-o0xo-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137.0%10,02*%]dotriaconta-
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1(27),3(32),4,6,8,16,18,24(28),25,30—decaen—2-yl]axetic (thoi gian luu ngén, 30 mg) &
dang chét rin dinh mau xam va axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,06:10,0**2¥]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-ylJaxetic (thoi gian lvu dai, 30 mg) &

dang chat ran dinh mau xam

axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137 0610 02428]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-ylJaxetic (thoi gian luu ngén)

I'H NMR (400 MHz, DMSO-ds): & 1,42 3H, ), 1,85 (3H, s), 2,38 (2H, q, ] = 8,0 Hz),
2,93-3,08 (SH, m), 3,34 (2H, q, J = 8,0 Hz), 3,64-3,68 (1H, m), 3,77-3,92 (SH, m), 4,17
(1H, d, J = 12,0 Hz), 4,30 (1H, d, J = 12,0 Hz), 4,68-4,85 (3H, m), 5,81 (1H, s), 6,15
(1H, s), 6,73 (1H, s), 7,17 (1H, d, T = 8,0 Hz), 7,28 (11, d, T=8,0 Hz), 7,37 (1H, d, J =
8,0 Hz), 7,54 (1H, d, T = 8,0 Hz), 11,54 (brs, 1H). MS m/z 539,4 [M+H] *.

axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.2161°.137.0510,02428 | dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25 30-decaen-2-yl]axetic (thdi gian lwu dai)

'H NMR (400 MHz, DMSO-ds): & 1,42 (3H, s), 1,85 (3H, s), 2,38 (2H, g, ] = 8,0 Hz),
2,93-3,08 (SH, m), 3,34 (2H, q, J = 8,0 Hz), 3,64-3,68 (1H, m), 3,77-3,92 (5H, m), 4,17
(1H, d, J = 12,0 Hz), 4,30 (1H, d, J = 12,0 Hz), 4,68-4,85 (3H, m), 5,81 (1H, 5), 6,15
(1H, s), 6,73 (1H, 5), 7,17 (1H, d, T = 8,0 Hz), 7,28 (1H, d, T = 8,0 Hz), 7,37 (1H, d, J =
8.0 Hz), 7,54 (1H, d, T = 8,0 Hz), 11,49 (bs, 1H). MS m/z 539,4 [M+H] *.

Vidu 68
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axit [18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-
tetrazahexaxyclo[19.5.3.21619.137,0610 0**-28]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl] axetic
(bat dbi xtmg, thdi gian luu dai)

N=N
N/ OH
e .
(0]
Céc hop chét ctia Vi du 68 c¢6 thé duogc didu ché theo phuong phap didu ché dugc

md ta trong ban md ta nay, phuong phap dugc thé hién trong phan Vi dy, hodc phuong

phap tuong tu v6i ching.

Céc chu tao cta cac hop chit cia Vi du 1 dén 68 dugc trinh bay trong Bang 2.

Tén . A
Vi CAu triic héa hoc Hoa h();c lap MS
the
du
axit  [32-metyl-20-
0x0-8,9,10,21-
tetrazahexaxyclo[19.
5321619 137 (16,10 ()24
28]dotriaconta-

1 1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat 509,3
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axit [20-0x0-
8,9,10,21-
tetrazahexaxyclo[19.
53 _216,19‘ 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6.8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

495,4

axit  2-(18-etyl-32-
metyl-20-o0xo0-
8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19.13,7.06,1
0.024,28]dotriaconta

1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl)axetic

Raxemat

537,4

axit [33-metyl-2-
0x0-7-0Xxa-
1,15,16,17-
tetrazaheptaxyclo[22
.5.3.239.11822 0*8 015
19 02731]pentatriacont
a_
3,8,16,18(33),19,21,
24.26,31,34-decaen-
23-yl]axetic

Raxemat

5514

axit [6,6,33-trimetyl-
2-0X0-5-0xa-
1,15,16,17-
[22.5.3.239.11822 048,
0151202731 |pentatria
conta-
3,8,16,18(33),19,21,
24.26,31,34-decaen-
23-yl]axetic

Raxemat

579,4
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axit  [32-metyl-20-
0x0-8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]propanoic

Hén hop
ddng phan
khong d6i
quang

5233

axit [33-metyl-2-
0X0-5-0Xa-
1,15,16,17-
tetrazaheptaxyclo[22
.5.3.239.11822 %8 01>
1902731 pentatriacont
a_
3,8,16,18(33),19,21,
24,26,31,34-decaen-
23-yl]axetic

Raxemat

551,4

axit [6,6,33-trimetyl-
2-0x0-5-0Xa-
1,15,16,17-
tetrazaheptaxyclo[22
.5.3.232.11822 (48 01>
19 073 |pentatriacont
a..
3,8,16,18(33),19,21,
24,26,31,34-decaen-
23-yl]axetic

Raxemat

579,4

axit [18-clo-32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5.3'216,19. 13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetic

Raxemat

543,3

236
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10

axit [18-flo-32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5‘3.216,19. 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30,25-
decaen-2-yl]axetic

Raxemat

5273

11

axit  [32-metyl-20-
0x0-8,9,10,21-
tetrazahexaxyclo[19.
5321619 13,7 (6,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetic ~ <Tong
hop tir etyl [32-
metyl-20-o0xo-
8,9,10,21-
tetrazahexaxyclo[19.
5.3'216,19.13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi
xung (Bt ddi ximg,
thoi gian lwu ngén)>

Bat  ddi
xung

509,4

12

axit  [32-metyl-20-
0x0-8,9,10,21-
tetrazahexaxyclo[19.
5.3‘216,19.13,7_06,10‘024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetic <Tbng
hop tor Etyl [32-
metyl-20-o0xo-
8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19.13,7_06,10'024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi

Bit  déi
xung

509,3
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xung (Bat doi xtmg,
thoi gian luu dai)>

13

axit  [31-metyl-19-
0x0-8.,9,10,20-
tetrazahexaxyclo[18.
5‘3.215,18' 13,7_06,10_023
27|hentriaconta-
1(25),3(31),4,6,8,15,
17,23,26,29-decaen-
2-yl)axetic

Raxemat

495,3

14

axit [(13Z)-33-
metyl-21-oxo-
8,9,10,22-
tetrazahexaxyclo[20.
5.3 917,20 13,7 (6,10 ()25
29tritriaconta-
1(27),3(33),4,6,8,13,
17,19,25,28,31-
undecaen-2-yl]axetic

Raxemat

5213

15

axit  [33-metyl-21-
0x0-8,9,10,22-
tetrazahexaxyclo[20.
53 .217,20. 13,7.06,10.025
29tritriaconta-
1(27),3(33),4,6,8,17,
19,25,28,31-decaen-
2-yl)axetic

Raxemat

5233

16

axit  [32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 ‘216,19. 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetic

Raxemat

5114
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17

axit [18,32-dimetyl-
20-o0x0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetic

Raxemat

525,3

18

axit [18-etyl-32-
metyl-20-oxo-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 _216,19_ 13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

539,3

19

axit
xyclopropyl-32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5 .3_216,19. 13,7.06,10‘024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl)axetic

[18-

OH

Raxemat

5513

20

axit  [32-metyl-20-
0x0-18-
(triflometoxy)-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7_06,10'024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

OH

Raxemat

595,3
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axit [18-flo-32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
21 |5.3.21619.137,0510 0%
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

529,3

axit [18-metoxy-32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19' 13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

22

OH

Raxemat

541,3

axit  [32-metyl-20-
ox0-18-(triflometyl)-
14-0xa-8,9,10,21-
tetrazahexaxyclo[19.
5321619 13,7.()6,10 ()24
28]dotriaconta-

23 | 1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

OH

Raxemat

579,3

axit [18-clo-32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7‘06,10_024
28]dotriaconta-
1(26),3(32),4,6.8,16,
18,24,27,30-decaen-
2-yl)axetic

24

Raxemat

545,3

240



45184

25

axit  [32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5.3_216,19.13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetic ~ <Tong
hop tu etyl [32-
metyl-20-oxo0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5321619 137 (16,10 (24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi
xtng (Bét d6i xtng,
thoi gian luu ngén)>

Bét
xung

do1

511,3

26

axit  [32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetic ~ <Tong
hop tu etyl [32-
metyl-20-oxo-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 ‘216,19. 13,7_06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi
xtmg (Bét d6i xtng,
thoi gian luu dai)>

Bat
xung

do1

511,3
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27

etyl 2-[32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat

Z-=z

Raxemat

539,3

28

axit 2-metyl-2-[32-
metyl-20-ox0-14-
0xa-8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]propanoic

Raxemat

5393

29

axit  [32-metyl-20-
oxo-13-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5.3 216,19 137 (6,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

5113

30

axit  [32-metyl-20-
oxo-15-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19 13,7 (6,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

511,3

31

axit [18-flo-32-
metyl-20-ox0-15-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 ‘216,19. 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,

Raxemat

529,4




45184

18,24,27,30-decaen-
2-yl]axetic

32

axit [18,30-diflo-32-
metyl-20-ox0-15-
o0xa-8,9,10,21-
tetrazahexaxyclo[19.
5391619 13,7 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axetic

Raxemat

5474

33

axit [6,6,33-trimetyl-
2-0x0-7,10-dioxa-
1,15,16,17-
tetrazaheptaxyclo[22
.5.3.232.11822 048 01>
19 02731]pentatriacont
a_
3,8,16,18(33),19,21,
24,26,31,34-decaen-
23-yl]axetic

Raxemat

581,4

34

[5-metyl-2-ox0-2H-
1,3-dioxol-4-
yl]metyl [32-metyl-
20-o0x0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5321619 13,7 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat ~<Téng
hop tr Etyl [32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19' 13,7'06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]axctat bat dbi
ximg (Bat ddi xtng,
thoi gian luu ngén)>

BAt  dbi
xung

623,3

243

243/272



45184

35

[5-metyl-2-ox0-2H-
1,3-dioxol-4-
yllmetyl [32-metyl-
20-ox0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7'06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetat ~<Tdng
hop tu Etyl [32-
metyl-20-oxo-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5321619 13,7 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi
ximg (Bit ddi ximg,
thoi gian luu dai)>

Bit
xung

do1

621,4

36

etyl [32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetat (Bat dbi
xung, thoi gian luu
ngén)

Bét
xung

do1

539,3

37

etyl [32-metyl-20-
0x0-8,9,10,21-
tetrazahexaxyclo[19.
5391619 137 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]laxetat (Bit dbi
xung, thoi gian luu
ngan)

Bit
xung

do1

537,4

244

2441272
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38

2-[32-metyl-20-0x0-
8,9,10,21-
tetrazahexaxyclo[19.
53 _216,19' 13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6.,8,16,
18,24,27,30-decaen-
2-yl]-N-[6-
metylpyridin-3-
yl]axetamit <Tdng
hop tor Etyl [32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7_06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat dbi
xung (Bat d6i ximg,
thoi gian luu ngan)>

Bét
xung

do1

599,4

39

2-[32-metyl-20-oxo0-
8,9,10,21-
tetrazahexaxyclo[19.
5‘3'216,19.13,7'06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-N-[pyridin-3-
ylJacetamit <Tdng
hop tu Etyl [32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5‘3'216,19.13,7_06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetat bat dbi
xung (Bt dbi xtng,
thoi gian luu ngén)>

Bét
xung

do1

585,4

245

245/272
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40

1-
[[[xyclohexyloxy]ca
rbonyl]oxy]etyl [32-
metyl-20-oxo-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19‘ 13,7.06,10‘024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat ~<Tong
hop tu Etyl [32-
metyl-20-oxo0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5.3 916,19 13,7 (1610 (24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-ylJaxetat bat dbi
xung (Bét dbi xtng,
thoi gian lwu ngén)>

Bit
xung

do1

681,4

41

natri  [32-metyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7.06,10-024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yljaxetat ~<Tdéng
hop tr Etyl [32-
metyl-20-oxo0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5321619 137 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yllaxetat bat ddi
xing (Bét d6i xing,
thoi gian luu ngén)>

Bt
xung

do1

511,3

246

246/272
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2-[32-metyl-20-0x0-
14-0xa-8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7.06,10.024
28]dotriaconta-

42 1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-N-[6-
metylpyridin-3-
yl]axetamit

Bit  dbi

, 601,4
xung

axit 2-[18,30-diclo-
32-metyl-20-ox0-14-
0xa-8,9,10,21- N=N

N/
S | O o
43 | **]dotriaconta- o Raxemat
1(26),3(32),4,6,8,16, o O
18,24,27,30-decaen- K@(N
2-y1]-2-
metylpropanoic

axit 2-metyl-2-[32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
44 5'3.216,19_13,7‘06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen- o
2-yl]propanoic

Raxemat

axit 2-metyl-2-
[18,30,32-trimetyl- N=N
20-ox0-14-oxa- N OH
8.9.10,21- > ¢
tetrazahexaxyclo[19.

45 5321619 137 6,10 )24 O Raxemat
28]dotriaconta-

1(26),3(32),4,6,8,16,
18,24,27,30-decaen- o
2-yl]propanoic

247
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46

axit 2-[18,30-diclo-
32-metyl-20-ox0-15-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5.3'216,19. 13,7'06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

N OH
g\/ o
O Raxemat

47

axit 2-metyl-2-
[18,30,32-trimetyl-
20-oxo0-14-o0xa-
8,9,10,21-
tetrazahexaxyclo[19.
53 916,19 13,7 (16,10 ()24
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]propanoic

O Raxemat

48

axit 2-[18,30-diclo-
25,32-dimetyl-20-
oxo-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5_3'216,19' 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

Raxemat

49

axit 2-metyl-2-
[18,25,30-triclo-32-
metyl-20-oxo0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 _216,19' 13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]propanoic

Raxemat

248

248/272
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50

axit 2-[18,30-diclo-
32-metyl-20-0x0-25-
[triflometyl]-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19' 13,7_06,10‘024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-metyl
propanoic

Raxemat

51

axit 2-[8-
[xyclopropylmetyl]-
34-metyl-2,7-dioxo-
5-oxa-1,8,16,17,18-
pentazaheptaxyclo[2
3.5.3.2310 1198 0490
1620 ()28:32]hexatriaco
nta-
3,9,17,19(34),20,22,
25,27,32,35-decaen-
24-yl]- 2-
metylpropanoic

Raxemat

52

axit 2-[18,30-diclo-
32-metyl-20-oxo0-
8,9,10,21-
tetrazahexaxyclo[19.
5'3_216,19. 13,7‘06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

Raxemat

249

249/272
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53

axit 2-[18,30-diclo-
5-metoxy-20-0xo-
14-0xa-8,9,10,21-
tetrazahexaxyclo[19.
5'3.216,19.13,7.06,10.024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

Raxemat

54

axit 2-[18,30-diclo-
5-metoxy-32-metyl-
20-ox0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5_3.216,19_ 13,7‘06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

Raxemat

55

axit 2-metyl-2-[32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 '216,19. 13,7.06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24 (28),25,30-
decaen-2-yl]
propanoic

<B4t dbi ximg, tong
hop tor metyl 2-
metyl-2-[32-metyl-
20-oxo-14-oxa- §, 9,
10, 21-
tetraazahexaxyclo[1
9.5.3.21619. 1370810
24281 dotriaconta-
1(27), 3(32).4, 6,8,
16,18, 24(28), 25,
30-decaen-2-
yl]propanoat bt dbi

Bét
xung

do1

5394

250

250/272
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xung (thoi gian luu
ngan)>

56

axit 2-metyl-2-[32-
metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 916,19 13,7 (6,10 ()24
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24(28),25,30-
decaen-2-
yl]propanoic

<Bét d6i xing, tong
hop tr metyl 2-
metyl-2-[32-metyl-
20-ox0-14-oxa- 8, 9,
10, 21-
tetraazahexaxyclo[ 1
9.5.3.216:19,13.7,0610
2428]dotriaconta-
1(27), 3(32),4, 6,8,
16,18, 24(28), 25,
30-decaen-2-
yl]propanoat bat dbi
xtng (thoi gian luu
dai)>

Bat  dbi
xung

5394

57

axit 2-[18,30-diclo-
32-metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5-3.216,19' 13,7.06,10_024
28]dotriaconta-
1(26),3(32),4,6,8,16,
18,24,27,30-decaen-
2-yl]-2-
metylpropanoic

Raxemat

605,4

251

251/272
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58

axit 2-metyl-2-
[18,30,32-trimetyl-
20-o0x0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5.3.21619 13,7 (6,10 ()24
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoic

<BAt dbi xtmg, tdng
hop t metyl 2-
metyl-2-[18,30,32-
trimetyl-20-oxo- 14-
oxa-8, 9, 10, 2I-
tetraazahexaxyclo[1
9.5.3.21619 137 06100
24.281dotriaconta-
1(27), 3(32), 4, o,
8,16, 18, 24(28), 25,
30-decaen-2-
yl]propanoat bat dbi
xtng (thoi gian luu
ngan)>

Bét
xung

do1

567,5

59

axit 2-metyl-2-
[18,30,32-trimetyl-
20-o0x0-14-oxa-
8,9,10,21-
tetrazahexaxyclo[19.
5'3'216,19' 13,7.06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoic

<B4t dbi xtmg, tong
hop tr metyl 2-
metyl-2-[18,30,32-
trimetyl-20-oxo- 14-
oxa-8, 9, 10, 21-
tetraazahexaxyclo[1
9.5.3.216:19.137,0%10.0
2428]1dotriaconta-
1(27), 3(32), 4, 6,

Bit
xung

do1

567,5

252

252/272
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8,16, 18, 24(28), 25,
30-decaen-2-
yl]propanoat bat dbi
xung (thoi gian luu
dai)>

60

axit 2-[18,30-diclo-
32-metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5391619 13,7 (6,10 ()24
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24(28),25,30-
decaen-2-yl]-2-
metylpropanoic

<B4t dbi ximg, tong
hop tbr metyl 2-
[18,30-diclo-32-
metyl-20-oxo-14-
oxa-8, 9, 10, 2I-
tetraazahexaxyclo[1
9.5.3.21619 1370610 0
2428]dotriaconta-
1(27), 3(32), 4, 6, 8,
16,18, 24(28), 25,
30-decaen-2-yl]-2-
metylpropanoat  bat
d6i xtng (thoi gian
Iwu ngén)>

Bit
xung

do1

607,5

253

253/272
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61

axit 2-[18,30-diclo-
32-metyl-20-ox0-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
53 .216,19. 13,7.06,10'024
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24(28),25,30-
decaen-2-yl]-2-
metylpropanoic

<Bét d6i xtmg, tong
hop tr metyl 2-
[18,30-diclo-32-
metyl-20-oxo0-14-
oxa-8, 9, 10, 2I-
tetraazahexaxyclo[ 1
9.5.3.216:19.137,0619.0
2428]dotriaconta-
1(27), 3(32), 4, 6, 8§,
16,18, 24(28), 25,
30-decaen-2-yl]-2-
metylpropanoat  bat
d6i xtmg (thdi gian
luu dai) >

Bét
xung

do1

607,5

62

axit 2-metyl-2-[32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19. 13,7_06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoic

<Bit dbi xtng, tong
hop to metyl 2-
metyl-2-[32-metyl-
20-0x0-8,9,10,21-
tetrazahexaxyclo[19.
53 _216,19. 13,7.06,10_024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoat bét dbi

Bét
xung

do1

5373

254

254/272
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xung (thoi gian luu
ngan) >

63

axit 2-metyl-2-[32-
metyl-20-oxo-
8,9,10,21-
tetrazahexaxyclo[19.
5'3‘216,19. 13,7‘06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoic

<B4t d6i xtmg, tong
hop tr metyl 2-
metyl-2-[32-metyl-
20-0x0-8,9,10,21-
tetrazahexaxyclo[19.
5‘3'216,19.13,7‘06,10_024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]propanoat bét dbi
xtng (thoi gian luu
dai) >

Bat  dbi
xung

5374

64

[2-[18,30-diclo-32-
metyl-20-o0xo0-
8,9,10,21-
tetrazahexaxyclo[19.
5.3‘216,19' 13,7‘06,10‘024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-
yl]axetyl]oxynatri

Raxemat

5774

255

255/272
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65

axit 2-[18,30-diclo-
32-metyl-20-0x0-15-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19_ 13,7.06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-yl]-2-
metylpropanoic

(bat dbi ximg, thoi
gian luu ngédn)

Bt
xung

doi

607,5

66

axit 2-[18,30-diclo-
32-metyl-20-oxo0-15-
o0xa-8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19. 13,7‘06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16(
31),17,19(30),24(28)
,25-decaen-2-yl]-2-
metylpropanoic

(bat d6i xtmg, thoi
gian luu dai)

Bit
xung

doi

605,3

67

axit [18,30,32-
trimetyl-20-oxo-14-
oxa-8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19‘ 13,7‘06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24(28),25,30-
decaen-2-yl]axetic

(bat d6i xtmg, thoi
gian luu ngdn)

Bit
xung

doi

5394

256
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axit [18,30,32-
trimetyl-20-oxo-14-
0xa-8,9,10,21-
tetrazahexaxyclo[19.
5.3.216,19. 13,7.06,10.024
28]dotriaconta-
1(27),3(32),4,6,8,16,
18,24(28),25,30-
decaen-2-yl]axetic

Bat  dbi

68 .
xung

5394

(bit dbi xtng, thoi
gian luu dai)

Vi du thir nghiém 1: Do hoat tinh trc ché lién két NRF2

Hoat tinh tc ché cua cic hop chét thir nghiém chéng lai lién két gitta NRF2 va
KEAP1 dugc do bing phwong phéap chuyén ning lugng cong hudng phat huynh quang
dugc phan giai theo thoi gian (Time Resolved Fluorescence Resonance Energy Transfer
- TR-FRET). Dia 384 giéng duoc bd sung 2 puL hop chét, 2 pL dung dich 2 nM cta
protein KEAP1 nguoi dugc biotinyl hoa (mién Kelch), 2 pL dung dich 14 nM cta peptit
NRF2 dugc danh ddu bing TAMRA (TAMRA-Abu(4)-VWYTDIRMRDWM-OH), va
2 uL dung dich 2 nM cta streptavidin dugc danh d4u bang Tb, tat ca cac dung dich dugc
pha lodng v6i dém thir nghiém (25 mM HEPES, pH7,5, 150 mM NaCl, 0,01% Tween-
20). B4i v6i mot sb giéng, protein KEAP1 khong duge bd sung d& xac dinh cac giéng
d6i chimng. Pia ndy dugc U tai nhiét dd phong trong 60 phit, va sy phat huynh quang
duoc phan giai theo thoi gian duge do véi may doc dia Envision (dugc san xuét boi
PerkinElmer). Hoat tinh rc ché d6i véi mdi hop chét & ndng do hop chat 1a 100 nM
duoc tinh toan 14 hoat tinh twong d6i bang cach dit cudng do phat huynh quang clia cac
giéng d6i chiing ma protein KEAP1 khong duoc bd sung vao d6 1a su e ché 100%, va
cuong do phat huynh quang cta cac giéng ma khong c6 hop chét duoc bd sung vao d6
1a 0%.

Céc két qua phép do theo phuong phap dwge md ta trén day (ii 16 rc ché cac gia
tri tin hiéu so v6i ddi chimg tai 100 nM ctia hop chét thir nghiém) duoc trinh bay trong

Bang 3.
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Hoat tinh e ché lién két NRF2

Vidy (tai 100 nM)
i 100%
2 100%
3 100%
4 100%
5 100%
6 100%
7 100%
8 100%
9 100%
10 100%
1 100%
12 100%
13 99%
14 79%
15 100%
16 100%
17 100%
18 100%
19 100%
20 100%
21 100%
2 100%
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23 100%
24 100%
25 100%
26 99%
27 6%
28 100%
29 100%
30 100%
31 100%
32 100%
33 100%
34 99%
35 99%
36 15%
37 29%
38 79%
39 97%
40 82%
41 100%
42 60%
55 100%
56 99%
57 100%
58 100%
59 100%
60 100%
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61 99%
62 100%
63 46%
64 100%
65 100%
66 94%
67 99%
68 93%

Vi du thir nghiém 2: Hoat tinh ciia Hop chat dbi véi sy biéu hién cta gen NRF2- xudi

dong & thin va gan chudt nhat

D41 v6i gen NRF2- xudi dong, Nqgol mARN duoc kiém tra d6i véi mirc do biéu
hién & than. Cac hop chét dugc didu ché vao trong cac huyén phu metylxenluloza 0,5%
(MC, METOLOSE, Shin-Etsu Chemical Co., Ltd.), va dugc st dung qua dudng ubng
cho chudt cng duc SD (CLEA Japan, Inc.) & lidu 1a 5 mL/kg. Khoang 17 gid sau khi
stt dung, chudt cong duoc cho chét ém ai bang thudc mé, va than va gan clia chiing duge
thu thap. Bing cach st dung kit tach chiét, kit QIAsymphony RNA (QIAGEN, 56 16
931636) hoic kit RNeasy 96 (QIAGEN, s6 16 74182), ARN tdng s dugc tach chiét. Tir
ARN tdng s6 thu duge, cADN dugc tao ra bang céach sir dung kit tong hop cADN, hdn
hop chinh SuperScript IV VILO Master Mix (Thermo Fisher Scientific, s6 16 11754-
250). Bang cach sir dung cADN thu dugc v6i hdn hop chinh Tagman Fast Advanced
Master Mix (Thermo Fisher Scientific, s6 16 4444557) hodc Siéu hdn hgp PCR dinh
lugng Bach kim (PlatinumQuantitative PCR SuperMix) (Thermo Fisher Scientific, s6
16 11743-500), va cac mdi va mau do, cac trinh tu cla cac loai dugc trinh bay trong
Bang 4, PCR dinh lugng thoi gian thuc duge thyc hién v6i cac hé théng PCR thoi gian
thyc nhanh 7900HT hodic cic hé théng PCR thoi gian thuc nhanh ViiA7 (Applied

Biosystems). Mtrc d§ biéu hién cia Nqol mARN & mdi co quan ctia chudt cong ma ta
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duoc, dung dich MC 0,5% MC, dugc st dung duogc xac dinh 1a 1, va sy bién thién dugc
trinh bay trong Bang 5.

[Bang 4]

Bang 4. Céc trinh ty mAu do va mdi d6i véi Nqol chudt cong

Mau do TCTGCGCTTCTGTGGCTTCCAGGTCT
Mdi F . |GGGGACATGAACGTCATICTCTG
Mdi R |GCCAATGCTGTACACCAGTIG

[Bang 5]
Vi du lidu (me/ke) 6 su biéu hién Nqorl. mARN (S}I thay ddi s6 14n so
véi ta duge long)
3 3 Théan 4,7
4 3 Thén 6.8
5 3 Than 3,3
7 3 Théan 4,3
9 3 Théan 5,5
10 3 Théan 5.9
11 3 Thén 8
21 3 Thén 5
Théan 6,5
25 3
Gan 22,2
29 3 Thén 5,9
55 3 Thén 6,3
58 3 Thén 4,8
60 3 Thén 2,9
62 3 Théan 6.9
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65 3

Thén

3,6

Vi du bao ché

Thubc chira hop chét theo sang ché 1am thanh phin hoat tinh c6 thé dugc san xuat

theo, vi dy, dang bao ché sau day.

1. Vién nang

(1) Hop chét thu dwgc ¢ Vi du 1

(2) Lactoza
(3) Xenluloza vi tinh thé
(4) Magie stearat

1 vién nang

10 mg
90 mg
70 mg
10 mg

180 mg

Toan bd lugng ctia (1), (2) va (3), va 5 mg cta (4) duge tron va sau d6 dugce tao

hat. Hat nay dugc bd sung 5 mg con lai cta (4), va toan b luong nay duge bao nang

trong vién nang gelatin.

2. Vién nén

(1) Hop chét thu duge & Vidu 1

(2) Lactoza

(3) Tinh bt ngd

(4) Xenluloza vi tinh thé
(5) Magie stearat

1 vién nén

10 mg
35 mg
150 mg
30 mg
5 mg

230 mg

Toan bd luong cua (1), (2) va (3), va 20 mg cta (4) va 2,5 mg cua (5) duge tron

va sau do dugc tao hat. Hat nay dugce bd sung 10 mg con lai cta (4) va 2,5 mg con lai

cua (5), va hat nay dugce duc khudn ap suat thanh vién nén.
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Sang ché co thé cung cép hop chét ma c6 hoat tinh hoat héa NRF2 vuot trdi, va
duoc ky vong 1 hitu dung 1am chit ngan ngira hodc trj lidu cho cc bénh lién quan dén
mg suit oxy héa, cu thé 13, bénh gan (vi du, bénh gan nhiém m& khong do rugu
(NASH)), bénh ng mat (vi du, chimg xo gan  mét nguyén phat (PSC)), bénh tim mach
(vi dy, bénh suy tim hodc bénh cao huyét 4p dong mach phdi), bénh phéi (vi du, bénh
phdi tic nghén man tinh (COPD)), bénh than (vi dy, bénh than man tinh (CKD) hodc
tén thuwong than cAp tinh (AKI)), bénh hé than kinh trung wong (vi du, bénh Parkinson,
bénh Alzheimer, bénh d6t quy), bénh ti thé (vi du, ching mét diéu hoa van dong
Friedreich, bénh ly co ti thé), bénh viém (vi dy, bénh da xo cung (MS), bénh viém ruot

(IBD)), bénh t& bao hdng cau ludi liém, bénh ung thu, hodc loai tuong tu.
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YEU CAU BAO HQ

1. Hop chét c6 cong thire (I) sau day:

(1)

trong do
R! 14 OH, ORy hoic NHRy;
Ry 1a nhém C1.6 alkyl dwoc thé tiiy ¥ hozc nhém vong duge thé tiy ;

R2 va R3, ma c6 thé 13 gidng nhau hoic khac nhau, 12 nguyén ti hydro hogc nhém Ci.

alkyl duoc thé tiiy ¥, hodc R? va R? dugce ndi ciing nhau tao thanh nhém Cs.¢ xycloalkyl;
X la C(=0), SO hogc CR¥'R*?;

R*! va R*2, ma c6 thé 13 gidng nhau hosc khac nhau, 1a nguyén t hydro hodc nhém Ci.
¢ alkyl duoc thé tuy y;

vong A 1a vong benzen ma c6 the c6 (cac) nhom theé bo sung;
vong B 1a vong benzen ma c6 thé c6 (cac) nhom thé bo sung;

vong C 14 vong thom ¢6 5 hodc 6 canh dugc thé tiy y ma c6 thé chira (cic) nguyén tir

khac loai; va
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L la C4-g alkylen mach thing no hodc chua no, duge thé tiy y duoc chén ty ¥ bdi nguyén

tir khac loai,

hodic mudi clia ching.

2. Hop chét theo diém 1 hodc mudi cia nd, trong do trong cong thire (1),
L 14 -(CR*R*)n-Y'-(CR*R7)m-Y2-*

trong d6 * 1a diém gan vao vong C;

n 14 s6 nguyén tir 2 hodc 16n hon va 4 hodc nho hon;

m 12 s6 nguyén tir 1 hogc 16n hon va 4 hoac nho hon;

R* va RS 1a gibng hodc khac nhau, va mdi nhém 13 nguyén tir hydro, nguyén tir halogen,
OH, nhém Cr.6 alkyl dugc thé thy ¥ hodc nhém Ci.6 alkoxy duge thé tuy ¥, hodic R* va
RS duoc ndi cing nhau tao thanh nhém Cs.¢ xycloalkyl dugc thé tity ¥, va nhiéu R* hodic
nhidu R’ c6 thé 1a gidng hodc khac nhau, va R* hodc R® lién k& c6 thé duge ndi cung
nhau d& tao thanh lién két doi;

RE va R7 14 giéng hodc khac nhau, va mdi nhom 13 nguyén ti hydro, nguyén tir halogen,
OH, nhém Ci.6 alkyl dugc thé tiy ¥ hodc nhém Ci.¢ alkoxy duoc thé tiy y, hodc R® va
R duoc ndi ciing nhau tao thanh nhém Cs. xycloalkyl dugc thé tiy ¥, va khi m bang 2
hodc 16n hon, nhidu R¢ hogic nhiéu R c6 thé 1a gidng hozc khic nhau, va R® hodc R’
lidn k& c6 thé duoc nbi cung nhau dé tao thanh lién két doi;

Y! va Y2, ma c6 thé 1a gidng nhau hoic khac nhau, 1a lién két, nguyén tir oxy, nguyén
tor luu huynh, SO, SO, hodc NR?, mién 1a khi Y! 12 lién két, thi m bang 1 hoic 4; va

R® 13 nguyén tir hydro hodic nhém Ci.6 alkyl duge thé tity ¥, midn 1 khi nhiéu R® c6 mat,

thi nhiéu R® ¢6 thé 12 giéng hogc khac nhau.

3. Hop chét theo diém 1 hogc 2, hodc mudi ctia nd, trong d6 trong cong thue (1),

L duge chon tir nhém bao gdm céc cong thirc sau day:
-CR*R5-CR*R3-CRR7-CRR’-CRR’-CRR-*;

-CR*R3-CR*R3-CR*R3-CR*R3-CROR7-%;
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-CR*R’-CR*R*-CR*R3-CR®R’-0O-*;
-CR*R*-CR*R3-CR*R3-O-CRCR7-*; va
-CR*R’-CR*R?>-O-CRCR’-CRSR-*.
4. Hop chit theo diém bt ky trong s6 céc diém tir 1 dén 3, hodc mubi ctia no, trong d6
trong cong thuec (I),
R!1a OH hodc ORYy;
Ry la nhom Ci.¢ alkyl;

R2 va R3, ma ¢6 thé 1a gidng nhau hoic khac nhau, 1a nguyén tir hydro hodc nhém Ci3
alkyl;

X 1a C(=0);

vong A la vong benzen ma c6 thé c6 (c4c) nhém thé bd sung gdm nguyén ttr flo, nguyén
tir clo, nhém Cy.3 alkyl duoc thé tily ¥ bing tir 1 dén 3 nhém thé (duge chon tir nguyén
tir halogen va nhém Ci.3 alkoxy), hodc nhom Ci.3 alkoxy duge thé ty y bang tir 1 dén
3 nhém thé (duoc chon tir nguyén tir halogen va nhém Ci3 alkoxy);

vong B 1 vong benzen ma c6 thé ¢ (c4c) nhém thé bd sung gdm nguyén tir flo, nguyén
tit clo, nhém xyano, nhém C13 alkyl ~dugc thé tiy ¥ bang tir 1 dén 3 nhém thé (dugc
chon tlr nguyén tir halogen va nhom Ci.3 alkoxy), hodc nhém Ci3 alkoxy dugce thé tiy
¥ bing tir 1 dén 3 nhém thé (duge chon tir nguyén tir halogen va nhom Ci.3 alkoxy); va
vong C la nhom c6 cong thirc sau day:

R’ R

5 C3 |5

oK /‘L/ g

c3/\2/\c1 c3/\2/\c1

c2
Rc2 R02 R

(C-3) (C-4) (C-5)
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trong d6 Z!, 72 73, Z* va Z°, ma c6 thé 1 gidng nhau hodc khéc nhau, 1 nguyén tir
cacbon hodc nguyén tir nito;

R° 14 nguyén tir hydro, nguyén tir halogen, nhém nitro, nhém xyano, nhom hydroxy,
nhom Ci alkyl duoc halogen héa tiry y, nhom Ci alkoxy dugc halogen hoa tuy ¥, hodc
nhom Cs.10 xycloalkyl; va

R R°2, Re3 va R*, ma c6 thé 14 gidng nhau hoic khac nhau, 1a nguyén tir hydro, nguyén
ttr halogen, nhém nitro, nhém xyano, nhém hydroxy, nhém Ci.¢ alkyl dugc halogen hoa
tiy ¥, nhom Ci.¢ alkoxy dugc halogen héa tity ¥, hodc nhém Cs.1¢ xycloalkyl; hodc hai
nhom lién k& trong s& R¥!, R R va R* ¢6 thé duge ndi cung nhau tao thanh vong
dugc thé tiy ¥, miln 12 khi Z!, 72, 73, Z* hodc Z° 1a nguyén tt nito, thi R%, R®!, R*%, R
hodc R* khong c6 mit.

5. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 4, hosic mudi cua no, trong do
trong cong thuc (I),

R'1a OH;

R2 va R?, ma c6 thé 1a gidng nhau hozic khic nhau, 1a nguyén tir hydro hodc nhém Ci3
alkyl;

X la C(=0);

vong A 1a vong benzen ma c6 thé ¢ (cac) nhom thé b6 sung 1a nhém Ci.3 alkyl;

vong B 1a vong benzen ma khong c6 (cac) nhom thé bd sung; va

vong C la nhém c6 cong thirc sau day:

Rc4

Rc2
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trong do

Rl va R ma c6 thé 13 gidng nhau hozc khac nhau, 12 nguyén ti hydro, nhém Ci alkyl
duoc halogen hoa tity ¥, nhém Ci. alkoxy dugc halogen hoa tiy y, nguyén ti clo, hodc

nguyén tir flo, va mdi R% va R* 1a nguyén ti hydro; va

L1a -CH»-CH,-CHz-CH>-CHa-*,
-CH,-CH,-CH,-CH>-O-%,
-CH»-CH>-CH2-O-CHz-*, hodc
-CH,-CH»-O-CH»-CH>-*.

6. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, hoidc mudi cia né, trong d6

trong cong thuc (1),

R!1a OH;

R2va R3, ma c6 thé 14 giéng nhau hogc khac nhau, 1a nguyén tir hydro hodc nhom metyl;
X 1a C(=0);

vong A 1a cau trac con c6 cong thirc sau day:

5
vong B: vong benzen ma khong c¢6 nhom thé bo sung;

vong C: nhém duge biéu dién bing cong thic sau day:
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R02

trong do

R va R**, ma c6 thé 1a giéng nhau hoic khic nhau, 1a nguyén ttr hydro, nguyén ti clo,

hosdc nhom metyl, va mdi R®? va R®? 1a nguyén tir hydro; va

L1a -CH;-CH;-CH2-CH,-CHa-*,
-CH,-CH,-CH2-CH2-O-%,
-CH2-CH2-CH,-O-CHz-*, hodc
-CH2-CH2-O-CH»-CHa-*.

7. Hop chét dugc chon tir nhém bao gdm céc chét sau day:

axit [32-metyl-20-0x0-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137.0%10,02428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl]axetic:

axit [32-metyl-20-oxo0-14-0xa-8,9,10,21-
tetraazahexaxyclo[19.5.3.21619.137 0510 (2428]dotriaconta-

1(26),3(32),4,6,8,16,18,24,27,30-decaen-2-yl Jaxetic:
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OH

-

L8

axit 2-metyl-2-[32-metyl-20-ox0-14-0xa-8,9,10,21-

>

tetraazahexaxyclo[19.5.3.21%19,137.0510,024?%]dotriaconta-

1(27),3(32),4,6,8,16,18,24(28),25,30-decaen-2-yl]propionic:

n=N
I

(\/ OH
o <l
axit 2-metyl-2-[18,30,32-trimetyl-20-0x0-14-0xa-8,9,10,21-

tetraazahexaxyclo[19.5.3.21%1,137.0%10,0?42%]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl [propionic:

n=N
I

™ §
e
axit 2-metyl-2-[32-metyl-20-0x0-8,9,10,21-

tetrazahexaxyclo[19.5.3.216:19.137.0510,0242%]dotriaconta-

1(27),3(32),4,6,8,16(31),17,19(30),24(28),25-decaen-2-yl ]propanoic
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hozic mubi ciia chiing.

8. Thubc chira hop chit theo diém bét ky trong s cac diém tir 1 dén 7 hodc mudi cia
no.

9. Dugc phim chira hop chét theo diém bét k¥ trong s6 céc diém tir 1 dén 7 hodc mudi
duoc dung ctia n6 dé st dung trong ngan ngira hozc didu tri bénh gan va 6ng mat, bénh
tim mach, bénh phdi, bénh than, bénh hé thin kinh trung wong, bénh ung thu, bénh té

bao hong cau ludi liém, bénh ti the, hodc bénh viém.
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