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(57) Sang ché dé cap dén hop chat c6 cong thue (I) sau:

I o NH R,
)b(l)
trong do:
- R;1a H hoac OH,

R, 1a nhom (C-Cy)alkyl, COOH, COO-((C,-Cg)alkyl) hoac thiazolyl,

- Rjs1a H hoac nhom (C;-Cy)alkyl, va

- Ry 1a nhém aryl-(C;-Cy)alkyl duge thé béi mot hodc nhiéu nhom duoc chon trong sb
cac nhom OH va NR9R10,

hodc mudi, hydrat hoac solvat dugc dung cta chung,

dé sir dung trong viéc diéu tri bénh ung thu, dugc pham chia ching va phuong phéap diéu
ché chiing.
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“Linh vire ky thuat dwoc dé cip
Sang ché d& cip dén cac hop chit din xuét cia dolastatin 10 va auristatin,
phuong phép didu ché ching, dugc phdm chira chung dé st dung 1am thudc, dic biét

1a dé diéu tri bénh ung thur.

Tinh trang ky thuit ciia sang ché

Dolastatin 10 (D10) 13 hop chit din xudt peptit gdy doc té bao dugc tach tir
nhuyén thé bién (Dolabella auricularia), hop chét nay c6 chu hinh tuyét dbi da dugc
xac dinh va sau d6 dugc x4c nhan sau khi tng hop toan b san pham (Pettit G. R. J.
Am. Chem. Soc. 1987, 109, 6883; Pettit G. R. J. Am. Chem. Soc. 1987, 109, 7581;
Pettit, G. R. Heterocycles 1989, 28, 553; Pettit, G. R. J. Am. Chem. Soc. 1989,111,
5015; Pettit G. R. J. Am. Chem. Soc. 1991, 113, 6692). D10 dugc tao ra tir 5 don vi
dugce goi 1a dolavalin (Dov), valin (Val), dolaisoleuxin (Dil), dolaproin (Dap) va
dolaphenin (Doe). M6t s6 nhit dinh cac chit twong tur ciia hop chit nay di duogc téng
hop bang cach bién dbi ban chét cac axit amin thanh phin cua n6 (Pettit G. R. Med.
Chem. 1990, 33, 3133; Miyazaki K. Peptide Chemistry 1993, 31, 85; Miyazaki K.
Chem. Pham. Bull. 1995, 43, 1706). Céc bién d6i & phin ddu t4n C (d4u bén phai)
cling da dugc thuc hién va di tao ra nhiéu dan xuit, bao gém auristatin E hodc F
(Pettit G. R. Anticancer Drug Design, 1998, 13, 243;- Pettit G. R. Antimicrobial
Agents And Chemotherapy, 1998, 2961).
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Sang ché nay tip trung vao bién dbi & phin dau tan N (ddu bén tri) cua cac
dan xuét cia dolastatin 10 va auristatin E va F. Mot vai vi du da dugc cong bd trong
cac tai lidu vé cac bién ddi duoc thuc hién & vi tri ndy dan dén 1am mét hoat tinh
(Miyazaki K. Am. Chem. Pham. Bull. 1995, 43, 1706). Cac hop chét duoc mé ta
trong sang ché nay khéac v6i cac hop chét di biét & cdu tric héa hoc ban ddu cia
chung va ca & hoat tinh sinh hoc ddc biét cuia chiing, 1a hoan toan bét ngod so voi hoat
tinh cta cac hop chit dugc cong bd trong céac tai li€u chuyén nganh. Hoat tinh dac
biét nay 1am cho céc hop chét 1 thich hop dé st dung trong viéc didu tri bénh ung
thu.

Ngodi ra, cac hgp chit nay c6 uu diém 13 vira c6 tac dung nhu chit gy doc té

bao va vira hoa tan tot hon so vgi cac hgp chat goc.

Ban chit ky thuit cia sang ché
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Do d6, sang ché dé xuét hop chit c6 cong thirc sau (I) sau:

R3\rij
R

4

@

trong do:

- — R;=0H vaR; =metyl, hodc
R; =H va R,= COOH, COOMe hodc thiazol-2-yl,

— Rz 1a nhom (C—Cg)alkyl, va

— R4 12 nhém aryl—(C;—Cy)alkyl duoc thé bdi mot nhom (t6t hon 1a trén phén aryl)
dugc chon trong s6 cac nhom OH va NRgR;, v6i mbi Ry va Ryo ddc 18p v6i nhau
12 H ho#ic nhém (C,—Cq)alkyl (nhu metyl), trong d6 nhém aryl—(C;—Cs)alkyl 13
nhém phenyl—(C;—C,)alkyl duwoc nbi véi phan con lai cia phan tir qua gbc
(C—Cy)alkyl cta no,

hoic mubi, hydrat hoic solvat dugc dung cia ching.

M5 ta chi tiét sang ché

Céc gbc R, dén Ry, va dic biét 12 Ry, c6 thé 13 nhém bat dbi va c6 thé & dang
chit ddng phan l4p thé khac nhau cta ching va tlly ¥ & dang hdn hop gdm céc chét
ddng phan lap thé.

"Chit ddng phan 14p thé", trong ban mb ta ndy, c6 nghia la chit déng phan di
hinh hozc chit déng phan quang hoc.

Céc chit dong phéan di hinh dwgc tao ra tir cdc phin tir thé & vi tri khac nhau
trén lién két doi, tir d6 6 thé c6 chu hinh Z hoac E.

Dic biét, cac chat déng phéin quang hoc dugc tao ra tir cac phé‘m tr thé & vi tri
khac nhau trong khong gian trén nguyén tir cacbon chira 4 phin tir thé khac nhau.
Nguyén tir cacbon nay tao ra tdm bat d6i hodc khong d6i xtng. Chit dong phan
quang hoc bao gém chit ddng phan khong dbi quang va chit ddng phan déi anh. Céc
chit ddng phan quang hoc 13 4nh ciia nhau qua gwong nhung khong chdng khit 1én
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nhau dugc goi 13 "chit déng phan dbi anh". Cac chit ddng phin quang hoc khéng
phai 13 4nh chdng khit dugc clia nhau qua gwong duoc goi 14 "chit ddng phan khong
dbi quang".

Hbén hop chita cic lvgng bing nhau cta hai dang chit dong phan d6i anh
riéng c6 tinh bat d6i ximg guong ngugc nhau dugc goi 13 "hdn hop raxemic".

- Theo sang ché, "dugc dung" c6 nghia 13 thanh phin c6 thé dugc dung trong
viéc bao ché dugc phdm, thudng 13 an toan, khong doc va khong c6 tac dung khéng ‘
mong mudn vé& mit sinh hoc hodc tdc dung khong mong mubn khic, va chép nhan
dugc dé dung trong tha y ciing nhu ding 1am thube cho ngudi.

"Mudi, hydrat hodc solvat dugc dung" clia hop chét c6 nghia 13 mudi, hydrat
hodc solvat 1a loai dugc dung nhu dugc dinh nghia trong ban m6 ti nay va cé tac
dung duogc 1y mong mudn ctia hop chat gbc.

Céac mubi duoc dung dang luu ¥ bao gdm:

(1) cac mudi cOng cua axit dugc dung duge tao ra véi axit vo co duge dung
nhu axit clohydric, bromhydic, phosphoric, sulfuric va céc axit twong tu; hodc duogc
tao ra véi axit hitu co duge dung nhu axit axetic, trifioaxetic, propionic, sucxinic,
fumaric, malic, tartaric, xitric, ascorbic, maleic, glutamic, benzoic, salixylic,
toluensulfonic, metansulfonic, stearic, lactic va cac axit tuong tu; va

(2) cac mudi cOng cia bazo dugc dung dugc tao ra khi proton axit c6 madt
trong hop chét géc dugc thay thé b%tng ion kim loai, vi du, ion kim loai kiém, ion
kim loai kiém thd hodc ion nhdm; hodc dugc phéi tri v6i bazo hitu co dugc dung
nhu lysin, arginin va cac chét tuong tu; hodc vdi bazo vo co duge dung nhu natri
hydroxit, kali cacbonat, canxi hydroxit va cac chét trong tu.

Cac mudi ndy c6 thé duoc diéu ché tir cic hop chét theo sang ché chira chirc
bazo hodc axit, va c4c axit hodc bazo twong tng theo phwong phap héa hoc thong
thuong. '

T6t hon 13, hop chét ¢ cong thirc (I) theo sang ché & dang mudi, va dic biét
la mubi cong axit duoc dung.

Tét hon 13, cac hop chét c6 cong thirc (I) theo sang ché 13 & dang mubi cong
axit dugc dung, axit nay co thé 13 axit trifloaxetic, axit axetic hodc axit clohydric, vi

du, va dic biét 12 axit trifloaxetic.
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Solvat bao gdm cac solvat thong thudng thu duoc & budce diéu ché cudi cua
hop chét theo sang ché do sy c6 mit ciia dung méi, dung mdi nay cé thé 13 etanol
chéng han.

"Alkyl" trong sang ché nay c6 nghia 13 hydrocacbon bdo hoa, mach thing
hodc mach nhanh. Vi dy, c6 thé bao gdm cac nhém metyl, etyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl hodc hexyl.

"(Cx—Cy)alkyl" trong ban moé ta nay c6 nghia la mach alkyl nhu duoc dinh
nghia trén ddy c6 x dén y nguyén tir cacbon. Do d6, nhém (C1—Cg)alkyl 1a mach
alkyl c6 1 dén 6 nguyén tir cacbon.

"Aryl" trong ban md ta ndy c6 nghia 1a nhém hydrocacbon thom, tét hon 13 c6
6 dén 10 nguyén tir cacbon va c6 thé c6 mot hoic hai vong ngung tu. Vi du, c6 thé
ké dén phenyl hoic naphtyl. C6 loi, néu aryl 13 phenyl.

"Aryl(C,—Cg)alkyl" trong ban mo ta nay cé nghia la nhom aryl nhu dugce
dinh nghia trén ddy dugc lién két véi phan con lai ciia phan tir théng qua nhém alkyl
nhu dugc dinh nghia trén day va c6 1 dén 8, dic biét 1a 1 dn 6, c6 1gi néu c6 1 dén
4, t6t hon 1a 1 hodc 2 nguyén tir cacbon. Tét hon, néu gbc aryl 1a gbc phenyl. C6 loi,
néu gbc (C;-Cg)alkyl 13 (C;-Cy)alkyl, tét hon 14 (C,-C,)alkyl. Dic biét 13, nhém aryl-
(C,—Cy)alkyl 1a nhém benzyl hodc phenetyl.

Trong s céc hop chét theo sang ché, nhom hop chét duge dic biét vu tién la
cac hop chit c6 cong thire (I) trong d6 R; 14 OH va R, 13 metyl.

Mot nhém hop chit khac dugc dic biét wu tién 13 cac hop chét ¢6 cong thirc
(D trong do6 R, 13 hydro va R, 1a nhém thiazol-2-yl.

Mot nhém hop chit khac duoc dic biét wu tién 1a cac hop chét co cong thirc
(D) trong d6 R, 13 hydro va R,1a COOMe.

Mot nhém hop chét khac duge dic biét vu tién 13 cac hop chit c6 cong thic
(D) trong d6 R, 13 hydro va R, 1a nhém COOH.

Do d6, cac hop chit theo sang ché 13 hop chét ¢6 cong thire (I) trong do:

— R;=OH va R,=Me (metyl), hodc
— Ry;=H va R,=COOH, COOMe hoic thiazol-2—yl.

Tét hon 13, R, 13 H va R, 13 COOH hoic COO(C;—Cy)alkyl, dic biét 13 COOH
hosic COOMe. |

Theo phuong 4n wu tién thir nhét, R, 13 H va R, 13 COOH.

-6-
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Theo phuong an wu tién thir hai, R; 1a H va R, 1a COOMe.

bic biét néu R; 12 nhém metyl.

R4 12 nhém aryl-(C—C,)alkyl, duge thé bdi mot nhém duge chon trong sb cac
nhém OH va NRgR o, va dic biét 1a NRsR o |

C6 loi, néu R, 13 nhém aryl—(C;—C,)alkyl, dugc thé bodi mot nhom trén géc
aryl duoc chon trong sé cac nhém OH va NRgR o, va dic biét 1a NRgR;,,

Nhém aryl 12 nhém phenyl.

Do d6, R4 12 phenyl<(C,—Cy)alkyl dugc thé béi mot nhém (t6t hon 14 trén gbe
phenyl) dugc chon trong sb6 cac nhom OH va NRgR, va dic biét 13 NRgR,.

Do d6, R4 c6 the c6 cong thirc sau:

7N
Xo] :
m

trong d6 X, 1a OH hodc NRgR o, dic biét 13 NRgRo, va m 13 s6 nguyén bang 1 hoic
2.

Theo mdt phuong an wu tién, R4 cé cong thic sau:

Xo
\O\&}(
m

v6i Xy va m 1a nhu duge x4c dinh trén day, va dac biét 1a voi Xy=NRgR;; va m=1
hoac 2.

Dic biét 1a R, ¢6 thé duge chon trong sb cac nhém:

, HN , HO HO

b 2

MeHNJ@/\/ | Vé HZN/©/\/ |

C6 1gi, néu hop chét c6 cong thirc (I) duge chon trong s cac hop chét 11-15,
19-20, 23-24, 27-29, 49-51 va 61-64 duogc néu trong ph?m vi du duéi day.

Mot dbi tugng khac cta sang ché 13 hop chit c6 cong thirc (I) nhu dugc xac

dinh trén day dé str dung 1am dugc phim, ddc biét 1a @& diéu tri hoic phong ngira

bénh ung thu hoic céc 1i loan ting sinh lanh tinh.

_7-
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Sang ché con mé ta phuong phép diéu tri hoic phong ngira bénh ung thu hogc
c4c rbi loan ting sinh lanh tinh bao gém viéc cho nguoi can diéu tri dung hop chét c6
cong thirc (I) nhu duge xac dinh trén day v6i luong hitu hiéu.

Pic biét hon néu bénh ung thu can diéu tri hoic phong ngira 1 bénh Aung thu
phéi, tuyén tuy, da, dau, cd, tt cung, buéng tring, hdu mon, da day, Kkét trang, vu,
thuc quén, rudt non, tuyén giap, h¢ mach bach huyét, tuyén tién liét, than, hodc bang
quang, hodc bénh bach cau cép tinh hodc mari tinh, hodc két hop hai hoic nhiu bénh
ung thu nay.

Céc rbi loan tang sinh lanh tinh c6 nghia 13 cac rdi loan dang ting sinh khong
thé gay ra di can hogc khong tién trién thanh bénh ung thu (khéi u tién ung thu).

Déi tuong khic cua sang ché 1a duge phdm chira hop chét c6 cong thirc (I)
nhu duoc xac dinh trén day va it nhéat mot ta dugc duoc dung.

Hoat chit c6 thé dugc ding & cac dang ding don vi, trong hén hop véi chét
mang dugc dung thong thuong, cho dong véat hodc ngudi. Cac dang dung don vi
thich hop bao gdm céc dang ding qua dudng miéng, dang ding duéi ludi hodc qua
ma, dang dung ngoai duong ti€u hoéa (dudi da, trong da, trong co hodc trong tinh
mach), dang dung tai chd (duing trén da va niém mac, bao gbm dung trong mili va
trong mét) va dang ding qua dudng truc tring.

Céc dugc phim nhu vay c6 thé & dang rin, 16ng, nhil trong, thude xirc hodc
kem.

Pé 1am dugc phim dang rén, dé ding qua dudng miéng, c6 thé sir dung vién
nén, vién tron, bdt (vién nang gelatin cimg hodc mém) hoic cdm. Trong cac dugc
phim nay, hoat chét theo sang ché dugc tron véi mot hodic nhidu chit pha lodng tro
nhu tinh bot, xenluloza, sucroza, lactoza hodc silic oxit, du6i dong khi argon. Cac
duoc phim ndy ciing c6 thé chira cac chat khong phai 13 chét pha lodng, vi du, mot
hoac "hhiéu chét 1am tron chay nhu magie stearat hodc talc, chét tao mau, chit bao
(vién nén bao) hoic chét 1am béng.

Pé 1am dugc phim dang 1ong dé ding qua dudng miéng, c6 thé sir dung dung
dich, hdn dich, nhii tuong, xird va con ngot, 1a cac ché phém dugc dung va chira cac
chét pha loding tro nhu nuéc, etanol, glyxerol, dau thuc vat hodc dau parafin. Cac
dugc phdm nay co thé chira c4c chat khong phai 13 chét pha lodng; vi du, chét thAm

udt, lam ngot, 1am déc, tao huong hodc lam 6n dinh.
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Céac dugce phim vo tring dé ding ngoai dudng tiéu héa tét hon co thé 13 dung
dich, hén dich hodc nhii twong dang nudc hodc khong phai dang nuée. Pé 1am dung
moi hodic chét dan, c6 thé st dung nudce, propylen glycol, polyetylen glycol, diu thurc
vat, dic biét 13 dau oliu, cac este hitu co dé tiém, vi du, etyl oleat hodc cic dung moi
hitu co thich hop khac. Cac duge phidm nay ciing c6 thé chita cac chit bd trg, dic
biét 12 cac chét thim wét, dﬁng trrong, nhil hdéa, phéan tan va lam bn dinh. Viéc tiét
tring c6 thé dugc thuc hién theo mot sb céach, vi du,‘b:?lng ééch loc tiét trung, bing
cach dua chit ti€t tring vao trong dugc phém nay, b.%lng cach chiéu xa hoic bing
cach gia nhiét. Cac dugc phim nay ciing c6 thé duge bao ché & dang ché pham rin
v tring ma c6 thé dugc hoa tan trong nude vo tring hodc mdi trudong vo tring dé
tiém khac bat ky tai thoi diém st dung.

Céac dugc phidm ding qua dudng truc trang 13 thudc ddt hodc vién nang truc
trang chira, ngoai hoat chét, cac ta dugc nhu bo cacao, glyxerit ban téng hop hodc
polyetylen glycol.

Cac duoc phém ding tai chd c6 thé 1a, vi du, kem, thubc xtrc, thuéc nhé mit,
nudc rida miéng, thubc nhé miii hodc thube phun xit.

Liéu phu thudc vio tic dung mong mudn, vao thoi gian didu tri va dudng
ding. Néi chung, thiy thudc s& x4c dinh lidu thich hop tuong tmg véi tudi, cin ning

va tat ca cac yéu to khac cu theé doi vdi doi tugng can dicu tri.

Hoat chit khéc c6 thé duoc chira trong duge phim theo sang ché. Pic biét,
hoat chét nay c6 thé 13 chit chéng ung thu, va dic biét 13 chit chdng ung thu giy doc
t6 bao nhu navelbine, vinflunine, taxol, taxotere, 5—flouraxil, methotrexate,
doxorabicin, camptothecin, gemcitabin, etoposide, cis—platin hodc carmustine (con
duoc g0i 13 BCNU); hoic chit chéng ung thu dang hormon nhu tamoxifen hozc
medroxyprogesterorié.

Viéc diéu tri bang cach chiéu xa (tia X hoic tia gama) ciing c6 thé dugc két
hop vé6i viée ding hop chét theo sang.ché. Viéc chiéu xa nhu vay c6 thé dugc két
hop bang céch sir dung ngudn bén ngoai hodic bing cach cy nguén phéng xa bén
trong trong mat thoi gian ngén.

Sang ché con dé xuit viéc didu ché cac hop chét c6 cong thic (I) theo sang

ché bang céch sir dung cac phuong phéap chung duge mo ta trong so dd tong hop sau,
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tiy v duoc bd sung thao tac chuén bat ky néu cAn ma da dugc mé ta trong cac tai lidu
chuyén nganh hogc di biét ddi voi ngudi c6 hiéu biét trung binh trong linh vic k§

thudt nay, hodc da dugc mo ta trong cac vi du trong phfin thir nghi€ém no.
e
) GN\)L,TI X
G'N AN o._0 —v
N0 1- Ghep cdp % 1- Ghép cip
+

H,N Ry o 2- Loal bao

Y

- o_ O

= | e Sau d6 loai bao
N ST o ; Ve tiy ¥
o NH R,
Vi
R2 74 \
74 \ —
Sodol

So @b 1 minh hoa phwong phap chung thir nhit c¢6 thé dugc sir dung dé didu
ché cac hop chit co cong thirc (I). Trong cic cong thirc chung néu trén, Ry, R, va R;
la nhu dugc xéc dinh trén day, Ry, 12 nhém Ry nhu dugce xac dinh trén day tuy ¥ &
dang dugc bao vé va G 1a nhém bao vé. _

Budc thir nhit bao gdm viée ngung tu hop chét (II), dugc bao vé trén chirc
amin ciia né bang nhém bao vé G, v6i hop chét (I1). X ¢6 thé 13 nhém roi chuyén
nhu clo. Trong trudng hop ndy, budc thir nhit bao gdm phan ung gifra clorua axit va
amin. Phan g nay c6 thé dugc thuc hién bang céc phuong phap va k¥ thuat da biét
d6i v6i nguoi cé hidu biét trung binh trong linh vuc k§ thuit nay. Trong rh(f)t phuong
phéap dugce dédc biét uvu tién, hai chét nay dugc cho phan mg véi s c6 mit cia bazo
hitu co hodc vd co, vi du, Et;N, iPr,NEt, pyridin, NaH, Cs,COs, K,CO; trong dung
mdi nhu THF, diclometan, DMF, DMSO, ¢ nhiét d0 dic biét 1a ndm trong khoang tir
—20°C dén 100°C. X ciing c6 thé 13 hydroxyl (OH). Trong trudng hop ndy, budce thir
nhét 13 phan mg ngung tu gitra axit carboxylic (II) va amin (III). Phan tmg nay c6
thé dugc thuc hién theo phwong phap va ky thuit da biét dbi v6i ngudi c6 hibu biét
trung binh trong linh vuc k¥ thudt nay. Trong mot phuong phap dugc dic biét vu
ﬁén, hai chét nay dugc cho phan tng véi su c6 mit cua chit ghép cap nhu 1-(3—

dimetylaminopropyl)-3—etyl—carbodiimit (EDC), 3-hydroxy-1,2,3—benzotriazin—
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-4(3H)-on, amin béc ba nhu diisopropyletylamin, trong dung moi khéng proton phan
cuc nhu diclometan hoic DMF, & nhiét do dic biét 1a ndm trong khoang tir -15°C
dén 40°C. Trong mot phuong phap dugc dic biét vu tién khéc, hai chit nay duoc cho
phan Ung véi su c6 mdt cua dietyl phosphoroxyanidat (DEPC), amin bdc ba nhu
trietylamin, trong dung mdi khéng proton phan cuc nhu diclometan hoic DMF, &
nhiét do nim trong khoang tir —15°C dén 40°C. Mot phuong phép dugc dic biét uu
tién khic bao gdm viéc cho hai chit ndy phan tng v6i su c6 mit cia O—(7—
azabenzotriazol—l—yl)—l,i,3,3—tetrametyl—uronihexaﬂophosphat (HATU), amin bic
ba nhu diisopropyletylamin, trong dung moi khong proton phin cuc nhu diclometan
hodc DMF, & nhiét 6 ndm trong khoang tir —15°C dén 100°C.

Sau khi loai bao vé hop chét trung gian bang cac k§ thuat da biét ddi véi
ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat ndy ("Protective Groups in
Organic Synthesis", T.W. Greene, John Wiley & Sons, 2006 va "Protecting Groups",
P.J. Kocienski, Thieme Verlag, 1994), hop chét (IV) c6 thé duoc ngung tu v6i hop
chét (V) theo phuong phap va k§ thuat di dugc md ta trén day dé tao ra hop chét
(VI) sau budc loai bao vé. Sau d6, hop chét niy c6 thé, sau khi ngung tu v&i hop
chét trung gian (VII) va loai béo vé tly ¥, tao ra hop chét c6 cong thire (I). Hop chit
(4%) cﬁngr c6 thé duge ghép cap véi hop chit (VID) trong d6 R’; 13 tién chét cia R,
‘daflc biét 1a nhém R3 dugc bao vé bing nhém bao vé. Viéc ghép cap tiép theo loai bao
vé nhém R’; dé tao ra R; c6 thé dugc thuc hién theo cac quy trinh giéng nhu duoc

IWX
"HZN\/U\ I;\ﬂ/ 1- GheD cip H\/?j\ N
T HN Y N
2- Loa1 bao vé ! |
o)
I NH

mo ta trén day.

Sau d6 loai bao
vé tily ¥

R4,-Y hodc
L NJL
. —
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So d6 2

So dd 2 minh hoa phuong phap chung thtr hai c6 thé duoc sir dung dé didu
ché cac hop chit c¢6 cong thic (I). Trong cic cong thirc chung néu trén, R;, R,, va R,
la nhu dwoc xac dinh trén day, R4, 12 nhom R4 nhu dugce x4c dinh trén day tuy y &
dang dugc bao vé, Ry, 12 tién chit ciia nhém Ry va G 13 nhém bao vé.

O budc thir nhét, hop chit (IX) dugc bao vé trén chirc amin ciia n6 bing
nhom béao vé€ G dugc ngung tu voi hop chét (VI). X c6 thé 13 nhém rdi chuyén, vi du,
clo. Trong trudng hop nay, bude thir nhét gE‘)m phéan ng giffa clorua axit va amin.
Phan tmg nay c6 thé dugc thuc hién bang cac phuong phap va k§ thuat di biét d6i
v6i ngudi ¢ hiéu biét trung binh trong linh vuc ky thuat nay. Trong mdt phuong
phép dugc dac biét vu tién, hai chét nay dugc cho phan tng v4i su c6 mit cua bazo
hitu co hodc v6 co nhu Et;N, iPr,NEt, pyridin, NaH, Cs,CO3, K,COj3 trong dung moi
nﬁu’ THF, diclometan, DMF, DMSO, & nhiét d§ dic biét 13 nim trong khoang tir —
20°C dén 100°C. X ciing c6 thé 13 hydroxyl. Trong trudng hop nay, budc thir nhit 13
phan tmg ngung tu giita axit carboxylic (IX) va amin (VI). Phan tmg niy c6 thé dugc
thue hién theo phuwong phap va k§ thuét da biét d6i v6i ngudi c6 hidu biét trung binh
trong linh vire k§ thuét ndy. Trong mot phuong phép dugc dic biét wu tién, hai chit
ndy dugc cho phan ung véi su co .mait cua 1-(3—dimetylaminopropyl)—3—etyl—
carbodiimit (EDC), 3-hydroxy—1,2,3-benzotriazin—4(3H)—-on, amin bic ba nhu
' diisopropyletylamin, trong dung mdéi khong proton phan cuc nhu diclometan hogc
DMF, & nhiét do dic biét 13 nim trong khoang tir —15°C dén 40°C. Trong mot
phuong phép duoc dic biét uu tién khac, hai chit nay duoc cho phan tng véi su c6
mat cta dietyl phosphoroxyanidat (DEPC), amin bdc ba nhu trietylamin, trong dung
mdi khéng proton phan cuc nhu diclometan hodic DMF, & nhiét d§ dédc biét 1a nam
trong khoang tir —15°C dén 40°C. '

Sau khi loai bao vé hop cht trung gian, bing cic ky thudt di biét dbi véi
ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuit nay, hop chét (VIII) thu dugc
c6 thé dugc chuyén hoa thanh hop chit c6 cong thirc (I) sau phan ung véi R,Y.
Trong trudng hop ndy, Y 13 nhém rdi chuyén nhu Cl, Br, I, 0SO,CH;, OSO,CF;
hodac O-Tosyl. Phan Uing nay dugc thuc hién véi sy c6 mit ciia bazo hitu co hodc vo
co nhu Et;N, iPr,NEt, NaH, Cs2C03, K,CO;, trong dung moi khan phan cyc nhu
diclometan, THF, DMF, DMSO & nhiét d6 dic biét 1a nim trong khoang tir —20°C
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dén 100°C. Trong mdt phuong phap duoc ddc biét wu tién khac, hop chét (VIII)
dugc cho phan tmg vdi aldehyt c6 cong thirc Ry4,—~CHO trong d6 Ry, 13 tién chét cua
Ry4. Trong truong hop nay, phdn Gng nay 1a phan Gng amin héa khir véi sy c6 mat
ctia chit khtr nhu NaBH,, NaBH;CN, NaBH(OAc);, trong dung méi phan cuc nhu
1,2—dicloetan, diclometan, THF, DMF, MeOH, véi su c6 mdt tuy y cua titan
isopropoxit (IV), & d6 pH c6 thé duoc didu chinh bang cich bd sung axit nhur axit
axetic & nhiét d9 dic biét 12 ndm trong khoang tir —20°C dén 100°C.

Trong so dd tdng hop néu trén, hop chét c6 cong thirc (D) c6 thé duge chuyén
héa thanh mot hop chét c6 cong thirc (I) khac sau budc phan ng bd sung nhu sy xa
phong héa, vi du, bang cach sir dung cic phuong phap di biét ddi véi ngudi c6 hidu
biét trung binh trong linh vure k§ thudt nay, nho d6 nhom R, 13 este, tot hon 13 metyl
este, dugc thay ddi thanh nhém R, 13 axit carboxylic.

Néu mong mudn tach hop chat c6 cong thire (I) chira it nhit mét chic bazo &
trang thai muéi'céng axit, c6 thé thuc hién dugc bang cach xit 1y bazo ty do ciia hop
chét c6 cong thirc (I) (chira it nhit mot chirc bazo) bang axit thich hop, t6t hon 14 vai

lwong trrong duong. Dic biét néu axit thich hop c6 thé 13 axit trifloaxetic.

Do d6, d6i trong khéc ctia sang ché 12 phwong phap thir nhit dé diéu ché hop
chét ¢6 cong thire (I), bao gdm phéan tng ngung tu giita hop chét cia cong thirc (VI)

sau:

0
HZN\/‘LN\L;\(N

0 o

@)
| NH R,

(VD
trong d6 R; va R, 1a nhu dugce xac dinh trén day, va

hop chét c6 cong thire (VII) sau:
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trong d6 Rj 14 nhu dugc xac dinh trén day, R4, trong g vGi nhém R4 nhu dugce xac
dinh trén day tuy y & dang dugc bao vé, va X 1a OH hodc Cl.

Khi X = OH, thi phan tmg ghép cip c6 thé dugc thuc hién duéi diéu kién
ghép cap peptit da biét ddi v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thuit
nay.

Viéc ghép cip peptit ndy c6 thé duge thuc hién véi sy c6 mit ctia chit ghép
cagp nhu diisopropylcarbodiimit (DIC), dixyclohexylcarbodiimit (DCC), 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDC), carbonyldiimidazol
(CDI), 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (HBTU),
2-(IH-benzotriazol-1-y1)-1,1,3,3-tetrametyluroni  tetrafloborat ~ (TBTU), O-(7-
azobenzotriazol-1-yl)-1,1,3,3-tetrametyluroni  hexaflophosphat (HATU), dietyl
phosphoroxyanidat (DEPC) hodc (benzotriazol-1-yloxy)
tripyrolodinophosphoni hexaﬂoi)hosphat (PyBOP), tiy ¥ dugc két hop véi chét tro
ghép cdp nhu N-hydroxy sucf(im'mit (NHS), N-hydroxy benzotriazol (HOBt), 3,4-

-dihydro-3-hydroxy-4-oxo0-1,2,3-benzotriazol (HOOBt), 1-hydroxy-7-azabenzotriazol
(HAY), N-hydroxysylfosucxinimit (sulfo NHS) hodc dimetyl
aminopyridin (DMAP). Tét hon, néu chét ghép cip 1a HATU hoic DEPC.

Phan tmg nay ciing c¢6 thé dugc thuc hién véi su c6 mit cta bazo nhu DIEA
(diisopropyletylamin).

Dac biét 1a, viéc ghép cdp peptit dugc thuc hién voi sy ¢6 mit cia HATU
hoiac DEPC va DIEA.

Phan {mg nay c6 thé dugc thuc hién trong dung mdi khéng proton phan cuc
nhu diclometan (DCM) hodc dimetylformamit (DMF), dac biét 1a & nhiét do nam
trong khoang tir —15°C dén 40°C.

Khi X = Cl, thi phan ting ngung tu s€ dugc thuc hién véi su c6 mit ciia bazo,
ma c6 thé 13 bazo hiru co hodc vo co, nhu E;N, iPr,NEt, pyridin, NaH, Cs,CO;,
hodc K,CO;.

Phan tmg nay cé thé dugc thuc hién trong dung méi nhu tetrahydrofuran
(THF), diclometan (DCM), dimetylformamit (DMF), hodc dimetylsulfoxit (DMSO),
dic biét 13 & nhiét d6 ndm trong khoang tir —20°C dén 100°C.
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Céc hop chit ¢6 cong thie (VI) va (VII) c6 thé dugc didu ché theo quy trinh
tong hop duoc md ta trong phan thir nghiém du6i ddy hodc theo cac k§ thuat di biét
d6i v6i ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuét ndy.

Déi 'tuqng khac ctia sang ché 14 phuong phép thir hai dé diéu ché hop chit c6
cong thire (I), bao gdm phan ung thay thé giita hop chit ctia cong thirc (VIII) sau:

I NH R

O
=/ (VII)

© trong d6 Ry, R, va Rj 1a nhu duge xac dinb trén ddy, va
hop chét ¢6 cong thire (X) sau: _
R4 Y (X)
trong d6 Ry, 12 nhém R4 nhu dugce x4c dinh trén day tuy v & dang dugc bao vé, va'Y
13 nhém 1o chuyén nhu Cl, Br, I, 0SO,CH;, OSO,CF; hoic O-Tosyl.

biac biét,' phan ung thay thé s& dugc thuc hién véi su ¢6 mit cia bazo, ma c6
thé 14 bazo hitu co hodic v6 co nhu EtsN, iPr,NEt, NaH, Cs,COs, hodic K,COs.

Phan tng nay c6 thé dugc thuc hién trong dung méi phan cuc, t6t hon 1a
khah, nhu DCM, THF, DMF hodc DMSO,l dic biét 12 & nhiét dd nim trong khoang
tir—20°C dén 100°C.

Céc hop chét ¢ cong thire (VIID) va (X) ¢b thé dugc didu ché theo quy trinh
tbng hop duoc mé ta trong phin thir nghiém duéi ddy hoic bang cach sir dung cac
k¥ thuat d4 biét ddi voi ngudi ¢ hidu biét trung binh trong linh vuc k§ thuét nay.

Péi tugng khac ciia sang ché 1a phuong phép thir ba dé diéu ché hop chit c6
cong thire (I) trong d6 Ry 1a nhdm —CH,R4, v6i Ry, 14 nhom phenyl hodc phenyl—
(Cpalkyl duge thé bsi mot nhom (t6t hon 1a gbc phenyl) duge chon trong s cac
nhém OH va NRgR;,

bao gdm phan (g amin hoéa khir gitra hop chit c6 cong thirc (VIII) sau:
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NH R,

R2

(VII)
trong d6 Ry, R, va R; 1a nhu dugc xac dinh trén day, va
hop chét ¢ cong thie (XI) sau:
R4t~ CHO(XT)

trong do Ry, 1a nhu dugc xé4c dinh trén day.

Phan tmg amin héa khir ¢6 thé duge thuc hién véi su c6 mit cia chit khir nhu
NaBH,4, NaBH;CN hodc NaBH(OAc); va tiy y titan isopropoxit (IV).

Do pH co thé dugc didu chinh béng cach bd sung axit nhu axit axetic, ddc biét
1a dén d6 pH nam trong khoang tir 4 dén 5.

" Phan g nay c6 thé dugc thuc hién trong dung méi phan cuc nhu DCE (1,2—
dicloetan), DCM, THF, DMF hodc metanol, ddc biét 1a & nhiét do nam trong khoang
tr —20°C dén 100°C.

Céc hop chit c6 cong thirc (VIII) va (XI) c6 thé dugc didu ché theo quy trinh
téng hop dugc mé ta trong phin thir nghiém dudi ddy hodc bang cich sir dung cac

k¥ thuat da biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ndy.

Hop chit thu duoc sau bude ngung tu/thay thé/amin hoa khir ciia mét trong sd
ba phuong phap néu trén c¢6 thé duoc dua vao bude loai bao vé bd sung, dic biét 1a
d6i v6i cac phan tir thé R, va R, va tity ¥ bude chirc hoa bd sung bang cach st dung
cac phuong phap di biét dbi voi ngudi c6 hiéu biét trung binh trong linh vuc k§
thudt nay.

Khi R, 13 nhém COOH, thi budc ngung tu/thay thé/amin héa khir néu trén c6
thé duoc thuc hién tir hop chét c6 cong thirc (VI) véi nhém R, 13 chirc este COO—
((C1—Cg)alkyl), sau d6, chirc este nay c6 thé dugc xa phong héa dé thu duoc hop chét
c6 cong thire (I) véi R, = COOH.
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Khi nhém R4 chita chttc NH, thi nhém nay cé thé dugc bao vé trude khi thuc
hién phan i’mg ngung tu/thay thé/amin hoa khir bang cach thay thé nguyén tir nito
bang nhém bao vé & vi tri N nhur nhém Boc hoic Fmoc.

"Nhom béo v€" trong badn md ta n.éy c6 nghia 1a nhém céan tré chon loc vi tri
phan tmg trong hop chét nhiéu chirc sao cho phan ting hod hoc ¢6 thé dugc thuc hién
chon loc & mdt vi tri phan g khac khong duge bao v€ véi nghia thong thuong cia
nd trong t_cxmg hop héa hoc.

"Nhém béo vé & vi tri N" trong ban mé ta nay c6 nghia 13 phan tir thé bt ky
bao vé nhom NH khéi cac phan ing khong mong mudn nhu cac nhém béo vé & vi tri
N dugc mo ta trong Greene, "Protective Groups In Organic synthesis", (John Wiley
& Sons, New York (1981)) aﬁd Harrison et al. "Compendium of Synthetic Organic
Methods", Vols. 1 to 8 (J. Wiley & sons, 1971 to 1996). Cac nhém bao vé€ & vi tri N
bao gém carbamat, amit, d4n xuét dugc alkyl héa & vi tri N, din xuét amin6 axetal,
din xuit N-benzyl, din xuit imin, din xuit enamin va din xuét co nguyéﬁ tr khac
loai & vi tri N. Cac nhom bao vé & vi tri N ¢c6 thé 1a formyl; aryl, nhu phenyl, tuy y
dugc thé bdi mot hoaflcrmét s6 nhém metoxy nhu p-metoxyphenyl (PMP); aryl-(C;-
Ce)alkyl, nhu benzyl, gbc aryl tiy ¥ dugc thé bdi mot hoic mot s6 nhém metoxy,
nhu benzyl (Bn), p-metoxybenzyl (PMB) hoic 3,4-dimetoxybenzyl (DMPM); -CO-
Rgp1 nhu axetyl (Ac), pivaloyl (Piv hodc Pv), benzoyl (Bz) hodc p-
metoxybenzylcarbonyl =~ (Moz); -COx-Rgp1  nhu tbutyloxycarbonyl (Boc),
tricloetoxycarbonyl (TROC), alyloxycarbonyl (Alloc), benzyloxycarbonyl (Cbz hodc
Z) hoac 9-florenylmetyloxycarbonyl (Fmoc); -SO,-Rgp; nhu phenylsulfonyl, tosyl
(Ts hodc Tos) hodc 2-nitrobenzensulfonyl (con dugce goi 1a nosyl - Nos hodc Ns); va
cac nhém tuong tw, v6i Rep; 12 (C-Cg)alkyl tity ¥ duge thé boi mot hode mot sd
nguyén tir halogen nhu F hodc Cl; (C,-Cg)alkenyl nhu alyl; aryl, nhu phenyl, tuy y
duoc thé bdi mot hodic mot s6 nhém dugce chon trong sb6 cac nhom OMe (metoxy) va
NO, (nitro); aryl-(C;-Cg)alkyl, nhu benzyl, gbc aryl ty ¥ duoc thé bdi mot hodic mét
s6 nh6m metoxy; hodc nhém 9-florenylmetyl.

Pac biét 1a, nhém bao v€ & vi tri N bao gém formyl, axetyl, benzoyl, pivaloyl,
phenylsulfonyl, benzyl (Bn), t-butyloxycarbonyl (Boc), benzyloxycarbonyl (Cbz), p-
metoxybenzyloxycarbonyl, p-nitrobenzyl—oxycarbonyl, tricloetoxy

carbonyl (TROC), alyloxycarbonyl (Alloc), 9-florenylmetyloxycarbonyl (Fmoc),
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triflo-axetyl, benzyl carbamat (duoc thé hodc khong) va cac nhém twong tir. Dic biét
13 nhém bao vé & vi tri N ¢6 thé 1a nhém Boc hodc Fmoc.

Viéc bao vé chirc amin NH b%lng nhom Boc hodc Fmoc va viéc loai bao vé
sau d6 ciia nd, sau phan (mg ngung tu/thay thé/amin héa khir, 1a da biét dbi véi
ngudi c¢6 hidu biét trung binh trong linh vuc k§ thuit ndy va duoc mod ta cu thé trong |
phan thir nghiém duéi day.

Hop chét c6 céné thirc (I) thu dugc theo mot trong s6 ba phuwong phap néu
trén ciing c6 thé dugc tao muéi bang cach bd sung bazo hoic axit duoc dung, dac
biét 1a axit duoc dung nhu axit trifloaxetic. Budc ndy tiy ¥ c¢6 thé duge thuc hién
dﬁ‘)ng thoi v6i mot bude phan tng khéc, dic biét 1a ddng thoi véi bude loai bao vé
khi budc loai bao vé nay can phai dugc thuc hién trong méi trudng axit ching han.

Hop chit thu dugc theo mét trong sé ba phuong phap nay, tiy ¥ sau (cac)
bude bd sung dé loai bao vé, chirc héa va/hodc tao mubi, c6 thé dugce tach khoi moi
trudng phan tng bang cach st dung cac phuong phap di biét dbi v6i nguoi c6 hiéu
biét trung binh trong linh vuc k¥ thuit nay, nhu bang cach chiét, lam bay hoi dung
moi hodc bang cach két tia va loc.

Hop chét nay ciing c6 thé dugc tinh ché néu cin bang céc k¥ thuat da biét dbi
v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thuat nay, vi du, bang cach tai két
tinh néu hop chit nay 13 tinh thé, bing cach cit, bing cach sic ky cot silicagel hoic
sdc ky 16ng hiéu ning cao (high performance liquid chromatography - HPLC).

Céc vi du sau minh hoa séng ché ma khong gigi han pham vi cda sang che.

Vi du thue hién sang ché
I - Téng hop céac hop chét theo sang ché
Céc tir viét tit sau dugc sir dung trong cac vi du dudi day:
aq. - dang nudce
ee .  luong du chit ddng phan dbi anh
equiv  duong luong
ESI Ton héa bang phun dién tir
LC/MS Sic ky 1ong ghép khéi phd
HPLC  Séc ky 16ng hiéu ning cao
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NMR  Cong hudng tir hat nhan
sat. bao hoa

uv cuc tim

Vi du tham khdo 1
(S)-2—((S)-2—((3—aminopropyl)(metyl)amino)—3—metylbutanamido)-N—
((BR,4S,5 S)—3—metoxy—1—((S)—2—((1R;2R)—1—metoxy—2—metyl~3—ox0—3—(((S)—2—
phenyl—1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1—yl)-5-metyl-1-oxoheptan—
4—yl)-N,3—dimetylbutanamit, axit bis trifloaxetic

Vidu 1A: (4R, 5S)—4—metyl-5—phenyl-3—propanoyl-1,3—oxazolidin—2—on
CI

Y 1 p—@
HN
. BulLi, THF

(4R, 58)—4—mety1—5—phehyl—1,3—oxazolidin—2—0n (5,8 g, 32,7 mmol, 1,00

duong lugng) dugc hoa tan trong tetrahydrofuran (THF, 120 ml) trong méi truong
khi tro. Lam lanh hdn hop nay xudng nhiét d6. —78°C va bd sung timg giot n—
butyllithi (14,4 ml) vio. Sau khi khudy trong 30 phut & nhiét 6 —78°C, bd sung
.propanoyl clorua (5,7 ml) vao. Tiép tuc khudy trong 30 phit & nhiét do —78°C sau do
qua dém & nhiét d6 mdi trudng. Hon hop phéan tmg nay dugc co rdi hoa tan lai trong
200 ml nuée. B pH cﬁa dung dich duoc didu chinh dén ,7 bing dung dich nudc natri
bicacbonat b3o hoa. Pha nuéc nay dugc chiét 3 14n bang 100 ml etyl axetat (EtOAc).
Céc pha hitu co dugce gop lai, 1am khd béng natri sulfat, loc va co dé thu duoc 6,8 g

(89%) hop chét 1A & dang diu mau vang.
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Vi du 1B: fert-butyl (25)-2-[(1R,2R)-1-hydroxy-2-metyl-3-[(4R,5S)-4-metyl-
2-0x0-5-phenyl-1,3-oxazolidin-3yl]-3-oxopropyl|pyrolidin-1-carboxylat

90 T Pt
Ox N oc
j/ BUZBOTf Et3N

Hop chit 1A (17,6 g, 75,45 mmol, 1,00 duong lugng) dugc hoa tan trong

diclometan (DCM, 286 ml) trong mdi truong khi tro. Dung dich ndy dugc lam lanh
béng bé nudc da. Trietylamin (TEA, 12,1 ml, 1,15 duong lugng) va Bu,BOTS (78,3
ml, 1,04 duong luong) duoc bd sung timg giot vio trong khi gitr nhiét do cta hdn
hop phéan tmg dudi 2°C. Tiép tuc khudy & nhiét d6 0°C trong 45 phit, sau d6, lam
lanh hdn hop phan tng xubng nhiét d6 —78°C. Bb sung timg giot dung dich chua
tert-butyl (2S)-2—formylpyrolidin—1- carboxylat (8,5 g, 42,66 mmol, 0,57 duong
luong) trong DCM (42 ml) vao. Tiép tuc khudy trong 2 gio & nhiét 46 —78°C, sau do6
* trong 1 gir & nhiét @ 0°C va cubi cing 13 trong 1 gid & nhiét dd mbi truong. Hon
hop phan tng dugc trung hoa bing 72 ml dung dich dém phosphat (46 pH = 7,2 -
7,4) va 214 ml metanol, va dugc 1am lanh xubng nhiét 36 0°C. Dung dich chira 30%
hydro peroxit trong metanol (257 ml) dugc bd sung timg giot vao ddng thoi duy tri
nhiét d6 dudi 10°C. Tiép tuc khudy trong 1 gi & nhiét o 0°C. Hén hop phan tmg
dugc trung hoa bang 142 ml nuée, sau d6 ¢6 dudi 4p sudt giam. Dung dich nuéc thu
duge duge chiét 3 1dn bang 200 ml EtOAc. Céc pha hitu co duoc gdp lai, 1am khé
b%lng natri sulfat, loc va cd. Can duoc tinh ché trén cot silic oxit béng hdn hop gém
EtOAc va ete ddu mé (EtOAc:PE = 1:8) dé thu dugc 13,16 g (40%) hop chét 1B &
dang dau khéng mau.

Vi du 1C: Axit (2R,3R)-3-[(2S)-1-[(tert-butoxy)carbonyl]pyrolidin-2-yl]-3-
hydroxy-2-metylpropanoic

0)
Yo

/N ' LiOH, H,0 N
10R,
Boc N 272 > Boc/ OH

Na,SO3, THF HO 4

Hop chit 1B (13,16 g, 30,43 mmol, 1,00 duong luong) duoc hoa tan trong
THF (460 ml) véi sy c6 mét cia hydro peroxit (30% trong nudc, 15,7 ml), sau do6
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dugc lam lanh bﬁng bé nu6e da. Dung dich nuée lithi hydroxit (0,4 mol/l, 152,1 ml)
duogc bd sung timg giot vao trong khi gii nhiét do phan Gng dudi 4°C. Hdn hop phéan
rng nay dugc khudy trong 2,5 gid & nhiét d6 0°C. Dung dich nuéc chtra Na,SO; (1
mol/l, 167,3 ml) dugc bd sung timg giot vao trong khi gitt nhiét d6 & 0°C. Hon hop
phan g dugc khudy trong 14 gir & nhiét do méi trudmg, sau d6 trung hoa bing 150
ml dung dich bdo hoa natri bicacbonat lanh va rira 3 14n bang 50 ml DCM. Po pH
ctia dung dich nuéc duge didu chinh dén 2-3 bang dung dich nuée KHSO, IM.
Dung dich nué6c nay duoc chiét 3 1an bing 100 ml EtOAc. Cac pha hitu co dugc 20p
lai, rnra mot lan béng dung dich NaCl bao hoa, 1am kho béng natri sulfat, loc va c6 dé
thu dugc 7,31 g (88%) hop chit 1C & dang diu khong mau.

Vi du 1D: Axit (2R,3R)-3-[(2S)-1-[(tert-butoxy)carbonyl]pyrolidin-2-yl]-3-

metoxy-2-metylpropanoic

N N
Bod OH NaH, CHsl, THF _ Bod d OH
HO 4 N O

Hop chit 1C (7,31 g, 26,74 mmol, 1,00 dwong lwong) duoc hoa tan trong moi
truong khi tro trong THF (135 ml) véi sy c¢6 mit cda iodometan (25,3 ml). M6i
truong phan tmg dugc 1am lanh bing bé nudc da sau d6, NaH (60% trong diu, 4,28
g) dugc bd sung timg phin vao. Hdn hop phan tng nay dugc khudy trong 3 ngay &
nhiét 9 0°C va sau d6, trung hoa bang 100 ml dung dich nudc natri bicacbonat b3o
hoa va rira 3 14n bang 50 ml ete. P6 pH ciia dung dich nudc duge didu chinh dén 3
bang dung dich nuéc KHSO, 1M. Dung dich nu6c nay duoc chiét 3 1an bang 100 ml
EtOAc. Céc pha hitu co dugc gdp lai, rira mot 1an bang 100 ml Na,S,05 (5% trong
nudc), mot 14n béng dung dich NaCl bao hoa, sau d6 lam kho b?mg natri sulfat, loc
va co dé thu dirqc 5,5 g (72%) hop chét 1D & dang dau khéng mau.

Vidu 1E: N—-metoxy—]'\f—metyl—2—phenylaxetamit

HCI
H
No - o

O -0 .
m g \o’N\

DEPC, Et;N, DMF

Axit 2—phenylaxetic (16,2 g, 118,99 mmol, 1,00 duong luong) dugc hoa tan
trong dimetylformamit (DMF, 130 ml) sau d6, lam lanh xuéng nhiét d6 —10°C.
Dietyl phosphoroxyanidat (DEPC, 19,2 ml), metoxy(metyl)amin hydroclorua (12,92
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g, 133,20 mmol, 1,12 duong lwong) va trietylamin (33,6 ml) duoc bd sung vao. Hon
hop phan tng nay duoc khudy trong 30 phit & nhiét d6 —10°C sau d6 trong 2.5 gid &
nhiét do moi trudng. Sau d6, chiét hdn hop nay hai 1an bang 1 lit EtOAc. Céc pha
hitu co dugce gop lai, rira hai lan b.%lng 500 ml NaHCO; (sat.), mot l4n bﬁng 400 ml
nudc, sau do lam kho béng natri sulfat, loc va ¢d. Cin dugc tinh ché trén cot silic
oxit bang hén hop gdm EtOAc va PE (ty 1 ndm trong khoang tir 1:100 dén 1:3) dé
thu dugc 20,2 g (95%) hop chét 1E & dang diu mau vang. _
Vidu 1F: 2—phenyl—-1—(l,3—thiazol—2—y1)etan—l——on
Br

A

N~ 'S

) =l 0§
N -
SottS N7 s
\—/

n-BuLi, TMEDA, THF

Tetrametyletylendiamin (TMEDA, 27,2 ml) dugc hoa tan trong THF 300 ml)
trong méi trudng khi tro, sau d6, 1am lanh xudng nhiét d6 —78°C trudc khi bd sung
timg giot n—BuLi (67,6 ml, 2,5 M) viao. B sung timg giot 2—bromo-1,3—thiazol
(15,2 ml) vao va tiép tuc khudy trong 30 phut & nhiét d6 —78°C. Hop chit 1E (25 g,
139,50 mmol, 1,00 duong lwong) hoa tan trong THF (100 ml) duoc bd sung timg
giot vao. Tiép tuc khudy trong 30 phut & nhiét do —78°C sau d6 trong 2 gid & nhiét
dd —10°C. Hén hop phéan trng nay dugc trung hoa bf‘ing 500 ml KHSOy (sat.), sau d6
chiét 3 14n bang 1 lit EtOAc. Céc pha hitu co duogc gdp lai, rira hai 14n bang 400 ml
nuéc va hai 14n bang 700 ml NaCl (sat.), sau d6 1am kho bang natri sulfat, loc va cd.
Cin dugce tinh ché trén cot silic oxit bang hén hop gdm EtOAc va PE (ty 1& nim
trong khoang tir 1:100 dén 1:10) dé thu dugc 25 g (88%) hop chét 1F & dang dau
mau vang.

Vi du 1G: (1R)-2—phenyl-1—(1,3—thiazol-2—yl)etan—1—ol

5 A
m (+)-Ipc,BCI HO\;/\©
N7 s Et,0 N s '

Trong méi trudng khi tro, dung dich chira hop chit 1F (15 g, 73,8 mmol, 1,00
equiv.) trong ete (300 ml) dugc bd sung timg giot vao (+)-B-clo
diisopinocampheylboran ((+)-Ipc,BCl, 110,8 ml). Hén hop phan tng niy dugc
khudy trong 24 gid & nhiét do 0°C, sau d6, trung hoa bang 300 ml hdn hop gbém
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NaOH (10% trong nuéc) va H,O, (30% trong nudc) theo ty 18 (1:1), va cudi cling
chiét ba I4n bang 500 ml EtOAc. CAc pha hitu co dugc gop lai, rira hai 1an bing 300
ml K,CO;s (sat.) va mot 14n bang 500 ml NaCl (sat.), sau d6 1am khé bang natri sulfat,
loc va cb. Can duogc tinh ché trén c6t silic oxit bang hdn hop gdm EtOAc va PE (ty 18
nim trong khoang tir 1:20 dén 1:2) dé thu duoc 6,3 g (42%) hop chit 1G & dang chit
rin mau tring.

Vidu 1H: 2—[(1S)-1-azido-2—phenyletyl]-1,3—thiazol

HO |
= DPPA
N s >

N“ s
\—/ THF \ )

Hop chit 1G (6 g, 29,23 mmol, 1,00 equiv.) dugc hoa tan trong mdi truong
khi tro trong THF (150 ml) v6i sy ¢d mét cua triphenylphosphin (13 g, 49,56 mmol,
1,70 equiv.), sau d6, lam lanh xuéng nhiét do 0°C. Bd sung tung giot
dietylazodicarboxylat (DEAD, 7,6 ml), tiép theo 14 diphenylphosphorylazide (DPPA,
11 ml) vio, sau d6, bd bé 1am lanh ra va dung dich nay dugc khudy trong 48 gid &
nhiét 46 mdi trudng. Mbi trudng nay duge c¢d dudi ap suét giam. Can duge tinh ché
trén cot silic oxit bang hén hop gdm EtOAc va PE (ty 18 1:100 dén 1:30) dé thu duoc
8 g hop chét 1H dugc tinh ché mét phin & dang diu mau vang. Hop chit 1H duoc st
dung nhu vay trong budc tiép theo.

Vidu 1I: tert-butyl N-[(1S)-2-phenyl-1-(1,3-thiazol-2-yl)etyl] carbamat.

N3 H
r\@ a. PhsP, THF, NH,OH _N
» Boc
N”s r\©
N“ 'S

\—/ b. Boc,0O, dioxan

Hop chit 1H (6,5 g, 28,2 mmol, 1,00 duong lwong) duge hoa tan trong moi
treong khi tro trong THF (100 ml) véi sy ¢6 mét cda triphenylphosphin (6,5 g, 33,9
mmol, 1,20 equiv.), va dugc gia nhiét dén nhiét 6 50°C trong 2 gid. Sau do, bd sung
amoniac (70 ml) vao va tiép tuc gia nhiét trong 3 gi. Hon hop phan tmg nay dugc
1am ngudi, trung hda bang 500 ml nude, sau d6, chiét 3 14n bing 500 ml EtOAc. Céc
pha hiru co dugc gdp lai va chiét hai 1an bang 500 ml HC1 IN. Pha nu6c dugc gop
lai, dugc dua dén d6 pH biang 8-9 bang cach bd sung dung dich natri hydroxit (10%
trong nudc) vio, sau do, chiét 3 1an bang 500 ml DCM. Céc pha hitu co duogc gdp

~ lai, 1am kho bang natri sulfat, loc va c6 @& thu dugc 4,8 g (83%) (1S)—2—phenyl—1—
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(1,3—thiazol-2—yl)etan—1—-amin & dang ddu mau vang. Sau d6, hop chit nay dugc
béo vé bang nhém Boc ((fert—butoxy)carbonyl) nhyr d6 né c6 thé dugc tinh ché. Hop
chét nay duoc hoa tan trong méi trudng khi tro trong 1,4-dioxan (40 ml), sau d6 lam
lanh xuéng nhiét @6 0°C. (Boc),0 (10,26 g, 47,01 mmol, 2,00 duwong lugng) da pha
lodng trong 20 ml 1,4—dioxan duoc bd sung timg giot vao. B6 bé 1am lanh ra va dung
dich dugc khqu qua dém & nhi€t d moi trudng trude khi duge trung hoa béng 300
ml nudc va duge chiét hai 1§1n bang 500 ml EtOAc. Céc pha hitu co dugc gop lai,
1am kho bing natri sulfat, loc va c. Can dugc tinh ché trén cot silic oxit bing hdn
hop gdm EtOAc va PE (ty 18 1:100 dén 1:20, ee = 93%). Sau do, n6 dugc két tinh lai
trong hdn hop hexan/axeton (~ 5-10 / 1, 1g/ 10 ml) dé thu dugc 6 g (84%) hop chét
11 & dang chit rin mau tring (ee > 99%).

Vi du 1J: tert-butyl (2S)-2-[(1R,2R)-1-metoxy-2-metyl-2-[[(1S)-2-phenyl-1-
(1 ,3—thiazoi—2-yl)etyl]carbamoyl] etyl|pyrolidin-1-carboxylat

a. TFA, DCM @ H
Boc 4 N
s b. DIEA. DEPC. DCM N\ O r@
S

Hop chét 1D N=
I~/

Hop chéat 11 (3 g, 9,86 mmol, 1,00 duong luwong) duoc hoa tan trong méi
trudng khi tro trong 10 ml DCM. Axit trifloaxetic (TFA, 10 ml) dugc bd sung vao va
dung dich nay dugc khudy qua dém & nhiét do mai truong, sau d6, co dudi ap suit
giam dé thu duoc 2,0 g (64%) axit (1S)-2-phenyl-1-(1,3-thiazol-2-yl)etan-1-amin;
trifloaxetic & dang ddu mau vang. Hop chét trung gian ndy duogc hoa tan lai trong
20 ml DCM sau do, hop chét 1D (1,8 g, 6,26 mmol, 1,05 duong lugng), DEPC (1,1
g, 6,75 mmol, 1,13 duong lugng) va diisopropyletylamin (DIEA, 1,64 g, 12,71
mmol, 2,13 duong luong) dugc bd sung vao. Hén hop phan ung nay dugc khuay qua
dém & nhiét do méi trudng, sau do, ¢é dudi ap sudt giam. Can dugce tinh che trén cot
silic oxit bang hén hgp gdm EtOAc va PE (ty 18 1:100 dén 1:3) dé thu dugc 2,3 g
(81%) hop chit 1J & dang chit rin mau vang xam.

Vi du 1 K: (2R,3R)-3-metoxy-2-metyl-N-[(1S)-2-phenyl-1-(1,3-thiazol-2-
yl)etyl]-3-[(2S)-pyrolidin-2-yl]propanamit; axit trifloaxetic
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TFA
BocN

ZT

HN H
N

. o SR oL o
N2 DCM N2
l~/® l~/®

Hop chét 1J (2.25 g, 4,75 mmol, 1,00 drong lwong) duge hoa tan trong moi
truong khi tro trong 10 ml DCM. TFA (10 ml) dugc bd sung vio va dung dich nay
dugc khudy qua dém & nhiét d6 méi trudng, sau d6, co dudi 4p sudt giam dé thu
duoc 2,18 g (94%) hop chét 1 K & dang ddu mau vang. |

Vidu 1L: Axit (2S,3S)—2—(benzylamino)—3-metylpentanoic
0

i

C N
HZN\/q NaBH, NaOH(2 N) U

O.
Axit (2S,35)-2-amino-3-metylpentanoic (98,4 g, 750 mmol, 1,00 duong

lugng) dugc bd sung & nhiét d6 moi trudng va theo ting phin vao dung dich natri
hydroxit 2N (375 ml). Benzaldehyt (79,7 g, 751,02 mmol, 1,00 duong luong) dugc
bd sung nhanh vao va dung dich thu dwoc dugc khudy trong 30 phut. Natri
borohydrua (10,9 g, 288,17 mmol, 0,38 dwong lugng) duoc bd sung vio theo céc .
phin nho, ddng thoi gitt nhiét d6 nim trong khoang tir 5 dén 15°C. Tiép tuc khudy
trong 4 gi® & nhiét dd mdi trudong. Hon hop phan g nay duoc pha loing bing 200
ml nuée, sau d6, rira hai 1an bEing 200 ml EtOAc. P9 pH cuia dung dich nudc dugce
diéu chinh dén 7 bang dung dich axit clohydric 2N. Két tta tao ra duoc gom lai bang

- cach lgc va thu duge 149,2 g (90%) hop chét 1L & dang chét rin mau tring.

Vi du IM: Axit (28,3S)-2-[benzyl(metyl)amino]-3—metylpentanoic

T @
e A _OH Formaldehyt j\ oH

vy o
~ O HCOOH, 80°C L/

Hop chat 1L (25 g, 112,97 mmol, 1,00 duong lugng) dugc hoa tan trong moi

trudng khi tro trong axit formic (31,2 g) véi sy c6 mit cia formaldehyt (36,5% trong
nuée, 22,3 g). Dung dich nay dugc khudy trong 3 gid & nhiét do 90°C sau d6, cb

duéi ap suét gidm. Céan dugc nghién trong 250 ml axeton, sau d6, c6. Qu4 trinh
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nghién/lam bay hoi nay duoc lip lai hai 14n bang 500 ml axeton dé thu dugc 21,6 g
(81%) hop chit 1M & dang chét rin mau tring.
-~ Vidu IN: (25,35)-2—[benzyl(metyl)amino ]-3—metylpentan—1—ol

BI;H. LiAlH,4, THF I\nH
I S |

LiAlH, (0,36 g) dugc tao hdn dich trong 10 ml THF trong moi trudng khi tro -
& nhiét do 0°C. Hop chit 1M (1,5 g, 6,37 mmol, 1,00 dwong luong) dugc bd sung
vao theo cac phin nhé trong khi gift nhiét d6 ndm trong khoéng tir 0 dén 10°C. Hdn
hop phan tmg nay duoc khudy trong 2 gid & nhiét do 65°C, sau d6, 1am lanh 13n nita
xudng nhiét d6 0°C trudc khi trung hoa bang cach bd sung lién tiép 360 pl nuée, 1
ml dung dich natri hydroxit 15% va 360 ul nudc. Mudi nhém két tua dugc loai bd
bﬁng cach loc. Phan dich loc dugc lam khé b%lng natri sulfat, loc va c6. Can duoc
tinh ché trén cot silic oxit bang hén hQ'p g6m EtOAc va PE (ty 16 1:50) dé thu dugc
-  8.720 mg (58%) hop chéit IN & dang ddu mau vang x4m.
o Vi du 10: (28,3S)-2—[benzyl(metyl)amino]-3—metylpentanal

Cl

OYgo
DMSO, EtsN o
oH G NS
N

o8 T

Oxalyl clorua (0,4 ml) dugc hda tan trong DCM (15 ml) trong méi truong Khi

tro. Dung dich niy dugc 1am lanh xudng nhiét d6 —70°C va dung dich chuta
dimetylsulfoxit (DMSO (0,5 ml) trong DCM (10 ml) dugc bd sung timg giot vao
trong 15 phuat. Hon hop phan tng nay duoc khudy trong 30 phut sau d6, bd sung
timg giot dung dich chtra hop chit 1N (820 mg, 3,70 mmol, 1,00 duong lugng) trong
DCM (10 ml) Vé‘lO trong 15 phat. Hén hop phan tmg nay dugc khudy trong 30 phut
nita nhiét d6 thip, sau d6, bd sung tir tir trietylamin (2,5 ml) vao. Hon hop phan tng
nay dugc khudy trong 1 gid & nhiét 46 —50°C, sau d6, bo bé 1am lanh ra va trung hoa
hdn hop phan ting nay bﬁng 25 ml nuée trong khi dé nhiét d6 trd v& nhiét dd binh
thuong. Dung dich nay dugc rira mot 1an bé‘mg 30 ml dung dich nuéc NaCl bao hoa,

sau do, lam kho bﬁng natri sulfat, loc va c6. Cin dugc tinh ché trén cot silic oxit
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bing hdn hop gdm EtOAc va PE (ty 1& 1:200) dé thu duoc 0,42 g (52%) hop chét 10
& dang diu mau vang.

Vi du 1P: (2S,3S)-N-benzyl-1,1-dimetoxy—N,3—dimetylpentan—2—amin

o.__0O
~ AN
NI; (ONQ - ©/\NI;)\
. | O.

l
HzSO41 MeOH

Hop chat 10 (4,7 g, 21,43 mmol, 1,00 duong lugng) dugc hoa tan trong 20
ml metanol & nhiét d6 0°C. Axit sulfuric dic (4,3 ml) duoc bd sung tirng giot vao va
tiép tuc khudy trong 30 phat & nhiét d6 0°C. Trimetyl orthoformat (21,4 ml) dugc bd
sung vao, _bé 13m lanh dugc bé ra va méi truong phan tng duoc khudy trong 3 gid &
nhiét @ méi trudng. Mdi trudng phén tng ndy dugc pha lodng bang 200 ml EtOAc,
rira lién tiép bang 100 ml Na,CO; 10% va 200 ml NaCl bao hoa, sau d6, 1am khd
bang natri sulfat, loc va c6 dudi 4p suét giam dé thu duoc 3,4 g (60%) hop chat 1P &
dang diu mau vang xam.

Vi du 1Q: [[1—(tert-butoxy)etenyl|oxy](tert—butyl)dimetylsilan

TBDMS

)OLOJ< TBDMSCI /O\ok

LDA, THF, HMPA

Diisopropylamin (20 g, 186,71 m mol, 1,08 duong lugng) dugc hoa tan trorig
170 ml THF trong moi trudng khi tro va lam lanh xﬂéng nhiét do —78°C. nBul.i (2,4
M, 78,8 ml) duoc bd sung u‘rng‘ giot vao va dung dich ndy dugc khudy trong 30 phut
& nhiét do thip (dé thu dugc LDA-lithi diisopropylamit) trudc khi bd sung tert-butyl
axetat (20 g, 172,18 mmol, 1,00 duong luong). Hén hop phan (mg nay dugc khudy
trong 20 phat & nhiét d6 —78°C trudc khi bd sung hexametylphosphoramit (HMPA,
25,8 ml) va dung dich chira tertbutyldimetylclosilan (TBDMSCI, 28 g, 185,80 mmol,
1,08 duong luong) trong 35 ml THF. Tiép tuc khudy trong 20 phut nita & nhiét do
thép, va sau d6, bé bé 1am lanh ra. Dung dich nay d‘uqc cd dudi ap suét gidm. Cén
dugc hoa tan lai trong 100 ml nu6c va chiét 3 14n bang 100 ml PE. Céc pha hiru co
dugc gop lai, rira mot 1an bing 500 ml dung dich nude NaCl béo hoa, 1am khé bang
natri sulfat, loc va c6. Can dugc tinh ché béng cach cét dé thu duoc 16,6 g (83%)
hop chét 1Q & dang diu khong mau.
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Vi du 1R: tert-butyl (3R,4S,5S)-4-[benzyl(metyl)amino]-3-metoxy-5-metyl

heptanoat

@2\ reows. k¢ @K\Qﬁr ¥

BF3.Et,0, DMF, 0°C

Hop chit 1P (2,0 g, 7,54 mmol, 1,00 duong luong) va hop chit 1Q (2,6 g,
11,28 mmol, 1,50 duong lugng) duge hoa tan trong 33 ml DCM trong moi truong
khi tro. Dung dich ndy dwoc 1am lanh xudng nhiét d6 0°C. DMF (1,2 g) duogc bd
sung ting giot vao cung véi dung dich chira BF;-Et,O (2,1 g) trong 7,5 ml DCM.
Tiép tuc khudy trong 24 gir & nhiét do 0°C. Mbi trudng phan tng nay duoc rira mot
1an bang 30 ml dung dich natri cacbonat (10%) va hai l1dn bing 50 ml dung dich
nude NaCl bio hoa, sau d6, lam khé bang natri sulfat, loc va ¢6. Cin dugc tinh ché
trén cot silic oxit bang hdn hop gém EtOAc va PE (ty 16 1:100) @& thu dugc 1,82 g
(91%) hop chit 1R & dang dau mau vang.

Vi du 1S: (3R,48S,55)-3-metoxy-5-metyl-4-(metylamino)heptanoat

hydroclorua

K:\[(o Pd/C, HCI, H,, EtOH HCI
oyt
o_ O

Hop chit 1R (2,4 g, 6,87 mmol, 1,00 duong lugng) dugc hc‘)a tan trong moi

truong khi tro trong 35 ml etanol véi sy c6 mét cia Pd/C (0,12 g) va axit clohydric
dam dic (0,63 ml). Mdi truong khi nito duoc thay thé bing madi truong khi hydro va
moi trudng phan tng duge khudy trong 18 gid & nhiét d6 moi trudng. Mbi trudng
phén @mg nay duoc loc va c6 dudi 4p sudt giam. Cin duogc nghién trong 50 ml hexan
va dich ndi dugc loai bd, sau d6, lam khd duéi ap suét gidm, thu dugc 1,66 g (82%)
hop chét 1S & dang chit rin mau tring.
Vi du 1T: tert-butyl (3R,4S,5S)-4-[(25)-2-[[ (benzyloxy)carbonyl]amino]-N,3-
dimetylbutanamido]-3-metoxy-5-metylheptanoat
O

j;/\\rf S
: W O
. Cbz/N;JL'fj\AA/\r(O\’_

PyBrOP DIEA, DCM
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Axit (25)-2-[[(benzyloxy)carbonyl Jamino]-3-metylbutanoic (15 g, 0,40 mmol,
1,00 duong lugng) duge hoa tan trong 300 ml DCM véi sy c6 mat cua DIEA (38,3
ml) va bromotripyrolidinophosphoni hexaflophosphat (PyBrOP, 32,3g). Dung dich
nay duoc khudy trong 30 phut & nhiét do moi truéng truée khi bd sung hop chit 1S
(15.99g, 0,42 mmol, 1,07 duong luong). Moi truong phan (g nay dugc khudy trong
2 gid va sau do, cd. Cin duoc tinh ché trong cot pha dao (C18) bang hén hop gdm
axetonitril (ACN) va nu6c (ty 16 30:70 dén 100:0 trong 40 phut) dé thu dugc 17 g
(58%) hop chét 1T & dang ddu khong mau.

Vi du 1U: fert-butyl (3R,4S,5S5)-4-[(2S)-2-amino-N,3-dimetylbutanamido]-3-

metoxy-5-metylheptanoat

0
H O
Chz” N\:)J\’]IA:\WO\k PA/C,EtOH HZN\'/U\NI;\N/O\k
/—\ O\ 0 /:\ ] O\ (0]

Hop chét 1T (76 mg, 0,15 mmol, 1,00 duong lwong) dugc hoa tan trong moi

truong khi tro trong 10 ml etanol véi su ¢6 mét cia Pd/C (0,05 g). Mdi truong khi
nito' dugc thay thé bang méi trudng khi hydro va phan tmg niy dugc khudy trong 2
gi& & nhiét o mdi trudng. Moi trudng phan ting nay duoc loc va ¢b dudi ap suit
giam dé thu dugc 64 mg hop chit 1U & dang ddu khong mau.

Vi du 1V: (3R/4S,55)-4-(2S)-2—[[(9H-floren—9—ylmetoxy)carbonyl]

amino|-N,3—dimetylbutanamido ]-3—metoxy—5—metylheptanoat

o N | hoooYyY
. : 1 i t : R
HyN %,.,'U»%N Aol fmoeett e N;_,WJLN,N PR
A S| [ NaHCO, meer I g T
,«’J»‘\R"%, U ~, C} djoxm;‘ H? D ”,r"“\ﬁ‘\ :1\“ -

Hop chit 1U (18,19 g, 50,74 mmol, 1,00 duong lugng) dugc hoa tan trong
400 ml hén hop 1,4—dioxan/nude (ty 1& 1:1) véi su co mﬁt cuia natri bicacbonat
(12,78 g, 152 mmol, 3,00 duong lugng) va 9H—floren—9—ylmetyl clorofomat (Fmoc—
Ci, 19,69 g, 76 mmol, 1,50 duong lugng), sau do, khuéy trong 2 gi¢ & nhiét do moi
" trudng. Sau d6, mdi trudng phan Gng nay duoc pha lodng bang 500 ml nuéce va chiét
3 14n bang 200 ml EtOAc. Céc pha hiru co duoc gdp lai, rira mot 14n bing 200 ml
dung dich nuéc NaCl bao hoa, 1am kho bﬁng natri sulfat, loc va c6 dé thu dugc 40 g

hop chit 1V dugce tinh ché mdt phin & dang diu mau vang x4m.
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Vi du 1W: Axit (3R,4S,55)4-[(2S)2—[[(9H—floren—9—ylmetoxy)carbonyl]

amino |-N,3—dimetylbutanamido]-3—metoxy—5—metylheptanoic

O O
- H TFA, DCM H
T . N OH
Fmoc/N\;/U\lil OY Fmoc” \_/U\l\ll
PN 0. © PN oL ©

Hop chit 1V (40 g, 68,88 mmol, 1,00 duong luong) dugc hoa tan trong moi
truong trung tinh trong 600 ml DCM. TFA (300 ml) dugc bd sung vao. Dung dich
nay dugc khudy trong 2 gidr & nhiét do méi truong, sau do, cd dudi ap sut giam. Can
dugc tinh ché trén cot silic oxit bang hdn hop gdm metanol va DCM (ty 18 1:10) dé
thu duge 23,6 g (65%) hop chit 1W & dang diu khong mau.

Vi du 1X: 9H-floren—9—ylmetyl N-[(1S)-1-[[(3R,4S,5S)-3—metoxy—1-
[(2S)2—{(1R,2R)—1-metoxy—2-metyl-2—[[(1S)—2—phenyl-1—(1,3—thiazol-2—
yl)etyl]carbamoyl]etyl|pyrolidin—1—yl]-5-metyl—1—oxoheptan—4—yl](metyl)
carbamoyl]-2—-metylpropyl]carbamat

o M
FmocHN. L. N.
\ NH

o ™~ ; )
H\)L 1/\ Hop chiét 1K \2\\
Fmoc NW DIEA,DEPC,DCM s @
\

Hop chit 1W (2,53 g, 4,82 mmol, 1,08 dwong Iugng) dugc hoa tan trong 20
ml DCM v6i sy cd mat cua hop chit 1 K (2,18 g, 4,47 mmol, 1,00 duong luong),
DEPC (875 mg, 5,37 mmol, 1,20 duong lugng) va DIEA (1,25 g, 9,67 mmol, 2,16
duong lugng). Hon hop phan tmg nay dugc khudy qua dém & nhiét d6 moi truong,
sau do, rira lién tiép b:?mg 50 ml dung dich KHSO4 bao hoa va 100 ml nudc, lam kho
bang natri sulfat, loc va c6. Cin dugc tinh ché trén cot silic oxit bang hdn hop gdm
metanol va DCM (ty 1& 1:200 dén 1:40) d thu duoc 2,8 g (71%) hop chit 1X & dang
chét rin mau vang xam.

Vi du- 1Y: (2S)-2-amino-N-[(3R,55)-3-metoxy-1-[(2S)-2-[(1R,2R)-1-metoxy-
2-metyl-2-[[(1S)-2-phenyl-1-(1,3-thiazol-2-yl)etyl |carbamoyl]etyl] pyrolidin-1-yl]-
5-metyl-1-oxoheptan-4-yl]-N,3-dimetylbutanamit
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\ o7 NH
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) Hop chét 1X (2,8 g, 3,18 mmol, 1,00 duong luwong) dugc hoa tan trong
axetonitril (ACN, 12 ml) véi su c6 mit cia piperidin (3 ml) va duoc khudy trong 18
<gi6r & nhiét d6 moi trudng. Hon hop phan tmg nay duoc trung hoa bing 50 ml nudc,
sau d6, chiét hai 14n bang 100 ml DCM. Cac pha hitu co duge gdp lai, lam kho bing
natri sulfat, loc va c¢d. Cin duoc tinh ché trén cot silic oxit b?lng hdn hop gém
metanol va DCM (ty 1& 1:100 dén 1:40) dé thu duoc 1,2 g (57%) hop chét 1Y & dang
chét rdn mau vang.

Vi du 1ZA: Axit (2S)-2-[[(tert—butoxy)carbonyl](metyl)amino]-3-metyl

Mel, NaH
OH ——— » I(OH
BOCHI\IO( THE Bocl}l

O

butanoic

Axit (2S)-2-[[(tert-butoxy)carbonyl]amino]-3—metylbutanoic (63 g, 289,97
mmol, 1,00 duong lugng) duge hoa tan trong moi trudng khi tro trong THF (1000
- ml) v6i sy c6 mit ciia iodometan (181 ml). Dung dich nay dugc lam lanh xudng

‘nhiét & 0°C truée khi bd sung natri hydrua (116 g, 4,83 mol, 16,67 duong luong)
vao theo cac phan nho. Hdn hop phan tmg nay duge khudy trong 1,5 gio & nhiét do
0°C, sau d6, bé bé 1am lanh ra va tiép tuc khudy trong 18 gi. Hon hop phan tmg
_ dugc trung hoa bang 200 ml nuée va sau do, cd dudi 4p sudt giam. Pha nuée con lai
dugc pha lodng bang 4 lit nude, rira mot 1an bang 200 ml EtOAc va do pH cia nd
dugc diéii chinh dén khoéng tir 3 dén 4 bang dung dich axit clohydric 1N. Hn hop
thu dugc duge chiét 3 1an bﬁng- 1,2 1 EtOAc. Céc pha hitu co dugce gdp lai, lam kho
bang natri sulfat, loc va cd d& thu dugc 60 g (89%) hop chit 1ZA & dang diu mau
vang.

Vi du 1ZB: benzyl (25)-2-[[(tert-butoxy)carbonyl](metyl)amino]-3-metyl

butanoat
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BnBr, Li2C03
BOC,\IrOH — 2 =2v3 BOCI\I‘/OBn
S DMF R

Hop chét 1ZA (47 g, 203,21 mmol, 1,00 duong luong) duge hoa tari trong
DMF (600 ml) véi su c6 mat cua Li,CO3 (15,8 g, 213,83 mmol, 1,05 duong lugng).
Dung dich ne‘ly dugc 1am lanh xuéng nhiét d6 0°C sau d6, bd sung timg giot benzyl
bromua (BnBr 57,9 g, 338,53 mmol, 1,67 duong lugng) vao. Hon hop phan tng ny
| dugc khudy qua dém truée khi duge trung hoa bang 400 ml nuéce va loc. Dung dich
thu dugc duoc chiét hai 1an b?mg 500 ml EtOAc. Céac pha hitu co dugc gop lai, lam
kho béng natri sulfat, loc va c6. Can dugc tinh ché trén cot silic oxit bf‘mg hén hop
gdbm EtOAc va PE (ty 18 1:100 dén 1:20) dé thu duoc 22,5 g (34%) hop chit 1ZB &
dang ddu mau vang.

Vi du 1ZC: benzyl (25)-3-metyl-2-(metylamino)butanoat hydroclorua

HCI
HCI
BocN OBn _ HCI HNj;(OBn
0o DCM Il o

Hop chat 1ZB (22,5 g, 70,00 mmol, 1,00 duong lugng) dugc hoa tan trong
150 ml DCM. Axit clohydric dang khi dugc suc vao. Hn hop phan tng nay duoc
khudy trong 1 gi& & nhiét dd moi truong va sau do, cd dudi ap sudt giam dé thu duoc
17 g (94%) hop chit 1ZC & dang chit rin mau vang.

Vi du 1ZD: tert-butyl N-(3,3—dietoxypropyl)carbamat

i

~0 Boc,0, NEt; ~0

HaN T /l\ﬁ{} N dioxan BocHN AN T ') .

3,3-dietoxypropan-1-amin (6 g, 40,76 mmol, 1,00 duong lugng) dugc hoa tan
trong 1,4—dioxan (30 nil) véi su c6 mit ciia TEA (4,45 g, 43,98 mmol, 1,08 duong
lugng), sau do, lam lanh xuéng nhiét do 0°C. (Boc),O (9,6 g, 43,99 mmol, 1,08
duong lugng) pha loang trong 20 ml 1,4-§1ioxan dugc b sung timg giot vao. Dung
“dich nay dugc khudy trong 2 gid & nhiét dd 0°C sau d6, khudy qua dém & nhiét do
moi tru(‘mg truée khi dugc trung hoa bang 10 ml nude. D6 pH duoc didu chinh dén 5

bang dung dich HCI (1%). Dung dich nay dwogc chiét 3 14n bing 50 ml EtOAc. Cac
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pha hitu co dugc gop lai, lam kho bﬁng natri sulfat, loc va c6 dé thu duoc 8,21 g
(81%) hop chit 1ZD & dang ddu mau vang xam.
Vi du 1Z: tert-butyl N—(3—oxopropyl) carbamat

L

O "AcOH, H,0 H
- " . (@)
BocHN /\)\O/\ Boc” N ~F

Hop chit 1ZD (8,20 g, 33,15 mmol, 1,00 duong lugng) duge hoa tan-trong
18,75 ml axit axetic va dugc khudy qua dém & nhiét d6 méi trudng. Sali d6, moi
truong phan vng nay duoc chiét 3 14n bang 30 ml EtOAc. Cac pha hitu co dugc gop
lai, rira 3 14n béng 30 ml dung dich NaCl bao hoa, 1am khéo béng natri sulfat, loc va
cd dé thu duge 5 g (87%) hop chét 1ZE & dang ddu mau dé dam.

Vi du 1ZF: Axit (2S)-2-[(3-[[(tert-butoxy)carbonylJamino]propyl)(metyl)

amino]-3-metylbutanoic

H'r OBn

H

R o O PdCHy9) Boc. ~_~y OH
Boc NaBH(OAC);,  MeOH H )

DIEA, THF

Hop chét 1ZE (2,4 g, 13,86 mmol, 1,00 duong lugng) dugc hoa tan trong 50
ml THF véi sy ¢6 mat cda hgp chit 1ZC (3,56 g, 13,81 mmol, 1,00 duong lugng) va
DIEA (9,16 ml, 4,00 dwong luong). Hon hop phan tng nay dugc khudy trong 30
phat & nhiét d0 moi trudng trude khi bd sung natri triaxetoxyborohydrit (5,87 g,
27,70 mmol, 2,00 duong luong). Tiép tuc khudy qua dém, sau d6, hdn hop phan tng
dugc trung hoa bang 100 ml nude va chiét 3 14n bang 50 ml EtOAc. Céc pha hitu co
dugc gop lai, 1am kho bﬁng natri sulfat, loc va c6. Cin dugc tinh ché mot phén trén
cot silic oxit bang hdn hop gdbm EtOAc va PE (ty 1& 1:4). San phidm thé thu duoc
duoc hoa tan lai trong 20 ml metanol v6i sy c6 mat cia Pd/C (1,2 g) va hydro hoa
trong 20 phut & nhiét d6 va 4p sudt binh thuong. Mbi truong phéan tng dugce loc va
¢d duéi ap suét giam dé thu duoc 200 mg (5%) hop chit 1ZF & dang chit rin mau
tréng. .

Vi du 1ZG: tert-butyl N-(3-[[(1S)-1-[[(1S)-1-[[(3R,48S,5S)-3-metoxy-1-[(25)-
2-[(1R,2R)-1-metoxy-2-metyl-2-[[(1S)-2-phenyl-1-(1,3-thiazol-2-yl)etyl]
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carbamoyl|tyl]pyrolidin-1-yl]-5-metyl-1-oxoheptan-4yl](metyl) carbamoyl]-2-
metylpropyl]carbamoyl]-2—metylpropyl](metyl)amino]propyl) carbamat

- E-‘. G T l”\\
r Hop chét 1Y Boo., ,,.,k,\\[ ,LLM TA\U”

Boc.., - JOH =i

NN hatuL DiEA, H o0 )‘{'
' O DMF _ D,}» NH
=)
i‘% .-S x’;:.‘-.“
e // \}
-

Hop chét 1Y (50 mg, 0,08 mmol, 1,00 dwong lugng) duoc hoa tan trong 2 ml
DMF véi su ¢6 mit ctia hop chit 1ZF (26,2 mg, 0,09 mmol, 1,20 duong lugng),
DIEA (37,7 ml) va QO-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (HATU, 43,3 mg, 0,11 mmol, 1,50 duong lugng). Hon hop phan
ting dugc khudy qua dém & nhiét d6 méi trudng, sau do6, pha loding bang 10 ml nude
va chiét 3 1in bang 5 ml EtOAc. Céc pha hitu co dugc gop lai, lam kho bing natri.
sulfat, loc va c6 dé thu dugce 100 mg hop chit 1ZG & dang diu khong mau dugc tinh
ché mét phan.

Vi du 1: Hop chit 1ZG (90 mg, 0,10 mmol, 1,00 duong lugng) duoc hoa tan -
trong mdi trudng trung tinh trong 2 ml DCM va dung dich ndy dugc 1am lanh bang
bé nudc da. TFA (1 ml) dugc bd sung vao va hdn hop phan tng duogc khudy trong 2
gi0 & nhiét do mdi truong, sau dd, cé dudbi ap suét giam. Can dugc tinh ché béng
HPLC diéu ché (Pre-HPLC—001 SHIMADZU, ct SunFire Prep C18 OBD, 5 um,
19 x 150 mm; pha rira gidi: nuéc/ACN dugc dém bﬁng 0,05% TFA; gradient gé)m |
18% dén 31% ACN trong 7 phut sau d6, 31% dén 100% ACN trong 2 phut; detecto
Waters 2489 UV & 254 nm va 220 nm). Hop chét 1 diéu ché dugc vé6i higu suét bing
25% (23 mg) & dang chét rdn mau tring.

LC/MS/UV (cot Atlantis T3, 3 um, 4,6 x 100 mm; 35°C; 1 ml / phit, 30%
dén 60% ACN trong nudc (amoni axetat 20 mM trong 6 phit); ESI (C4sH73N706S,
khdi lwgng chinh xac bang 827,53) m/z: 829 (MH"), 5,84 phit (93,7%, 254 nm).

'H NMR (300 MHz, CD;0D, ppm): 8 (c6 mit céc chit ddng phan hinh hoc) 7,85 -
7,80 (m, 1H); 7,69 - 7,66 (m, 1H), 7,40 - 7,10 (m, 5H), 5,80 - 5,63 (m, 1H), 4,80 -
4,65 (m, 2H), 4,22 —4.00(m, 1H), 3,89 - 0,74 (m, 58H).

Vi du tham khao 2



28838

(S)-2—((S)—2—(((2—aminopyridin—4—yl)metyl)(metyl)amino)—3—metylbutanamido)—

N—((3R,48S,55)-1—((S)-2—((1R,2R)-3—(((1S,2R)—1-hydroxy—1—phenylpropan—2—

yl)amino)—1-metoxy—2—metyl-3—oxopropyl)pyrolidin—1—yl)-3—-metoxy—5—metyl—
1—-oxoheptan—4—yl)-N,3—-dimetylbutanamit, axit trifloaxetic

o)
H

N I(QLNI?\WN

N Do AL oo

. : \

TFA ' ' o7 NH
)\OH
‘;\}

Vi du 2A: tert-butyl (S)-2-((1R,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-
2-yl) amiho)- l-metoxy-2-metyl-3-oxopropyl)pyrolidin-1-carboxylat

OH

N
OH /
N Boc Q\ fe) G H OH
T Tl 7/' ®
7 EtyN, DEPC, DCM Boc 0O %

Hop chit 1D (2,5 g, 8,70 mmol, 1,00 dwong lrgng) va (1S,2R)-2-amino-1-

phenylpropan-1-ol (1,315 g, 8,70 mmol, 1,00 duong lugng) duge hoa tan trong méi
truong khi tro trong DMF (35 ml). Dung dich nay dugc 1am ianh xuéng nhiét d6 0°C
sau d6, bd sung timg giot DEPC (1,39 ml) va TEA (i,82 ml) vio. Hdn hop phan tng
nay dugc khudy trong 2 gid & nhiét dé 0°C sau do, trong 4 giy & nhiét d6 moi
trudng. Hon hop phan tmg héy dugc pha lodng bang 200 ml nude va chiét ba lin
béng 50 ml EtOAc. Céc pha hitu co dugc gop lai, rira mot 1an bﬁng 50 ml KHSO4 (1
mol/l), mot 14n bing 50 ml NaHCO; (sat.), mot 1dn bang 50 ml NaCl (sat.), sau do,
1am kho bing natri sulfat, loc va c¢6 dudi ap sudt giam dé thu duge 3,6 g (98%) hop
chét 2A. & dang chit rdn mau vang.

Vi du 2B: (2R,3R)-N-((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)-3-metoxy-2-
metyl-3-((S)-pyrolidin-2-yl)propanamit 2,2,2—trifloaxetat

N TFA N
/N — N
H
Boc o_ O DCM 0_ O
TFA
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Hop chét 2A (2,7 g, 6,42 mmol, 1,00 dwong lwong) duge hoa tan trong moi
trudng khi tro trong DCM (40 ml) sau d6, 1am lanh xubng nhiét d6 0°C. TFA (25
ml) duge bd sung vao va dung dich nay dugc khudy trong 2 gir & nhiét @6 0°C. Hon
hop phén tmg nay dugc c6 dudi ap suit giam dé thu duoc 4,4 g hop chét 2B & dang
diu mau vang.

Vi du 2C: (9H-floren-9-yl)metyl ((S)-1-(((3R,4S,5S)-1-((S)-2-((1R,2R)-3-
(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-metoxy-2-metyl-3-oxopropyl)
pyrolidin-1-yl)-3-metoxy-5-metyl-1-oxoheptan-4-yl) (mefyl) amino)-3-metyl-1-

oxobutan-2-yl)carbamat

H (0]
N _OH
gy Ehe
H > o_ O FmocHN N
N ~
H ' PN CNQI®

0 DIEA, DEPC, DCM

Céc hop chit 2B (4,4 g, 10,13 mmol, 1,00 duwong Iugng) va 1W (5,31 g, 10,12
mmol, 1,00 duong lugng) dugce hoa tan trong moi truong khi tro trong DCM (45 ml).
‘ Dung dich nay dugc 1am lanh xubng nhiét d6 0°C sau d6, bd sung timg giot DEPC
(1,62 ml) va DIEA (8,4 ml) vio. Hon hgp phan tmng nay dugc khudy trong 2 gid &
nhiét do 0°C sau d6, & nhiét do0 moi trudng qua dém. Hon hop phan tng nay duogc
pha loéing bang 100 ml nudc va chiét ba l4n bing 50 ml DCM. Cac pha hitu co dugc
g6p lai, rira mot 14n bang 50 ml KHSO, (1 mol/l), mot 1an bz"mg 50 ml NaHCO;j (sat.),
mdt 14n bang 50 ml NaCl (sat.), sau d6, lam kh bing natri sulfat, loc va c¢6 duéi ap
~ suét dé thu duoc 3,3 g (39%) hop chét 2C & dang chit rén mau vang.
Vi du 2D: (S)-2-arﬁino-N—((3R,4S,SS)—1-((S)-2-((1R,2R)-3-(((1S,2R)-1—
hydroxy-1-phenylpropan-2-yl)amino)-1-metoxy-2-metyl-3-oxopropyl)pyrolidin-1- -
yl)-3-metoxy-5-metyl-1-oxoheptan-4-yl)-N,3 -dimetylbutanamit

FmocHN\)L zN\)L

piperidine
——
MeCN
OH
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Hop chét 2C (300 mg, 0,36 mmol, 1,00 eq.) duoc hoa tan trong moi trudng
khi tro trong ACN (2 ml) va piperidin (0,5 ml). Dung dich nay dugc khudy & nhiét
d6 moi truong qua dém, sau do6, lam bay hoi dén khé duéi ap suét giam. Cin duoc
tinh ché trén cét silic oxit bang hén hop gdm DCM va MeOH (ty 1& 1:100) d& thu
duge 150 mg (68%) hop chat 2D & dang chit rdn mau tréng.

Vi du 2E: metyl 2—((tert-butoxycarbonyl)amino)isonicotinat

H
HeN_ -~ -COOMe  Bog,0 g, Nw -, -COOMe
| —_— I
N~ t-BuOH N

Metyl 2—aminopyridin—4—carboxylat (2 g, 13,14 mmol, 1,00 duong luong)
dugc hoa tan trong tert—butanol (20 ‘ml) sau d6, bd sung di—tert-butyl dicacbonat
(4,02 g, 18,42 mmol, 1,40 duwong luong) vao. Hdn hop phan tmg nay dugc khudy &
nhiét d6 60°C qua dém sau d6, phan ng dugc 1am ngimg bang cach bd sung dung
dich nu6c NaHCO; 1M (50 ml). Chét rin nay dugc gom lai bang céch loc, rira bing
50 ml EtOH sau d6, 1am khé trong chan khéng dé thu duoc 2,5 g (75%) hop chit 2E
& dang chét rin mau tring.

Vi du 2F: tert-butyl (4—(hydroxymetyl)pyridin—2—yl)carbamat

H

H
_N COOMe _N
Boc | N m Boc I N OH
N__= EtOH N~

Hop chit 2E (2,5 g, 9,91 mmol, 1,00 dwong Iuong) va CaCl, (1,65 g) duoc
hoa tan trdng EtOH (30 ml). Dung dich ndy dugc 1am lanh xudng nhiét d6 0°C sau
do6, bd sung tir tir NaBH, (1,13 g, 29,87 mmol, 3,01 dwong luong) vao. Dung dich
nay dugc khudy qua dém & nhiét d6 mai trudng sau d6, phan tmg duoc 1am ngirng
bang cach bd sung nude (50 ml). Hon hop nay duoc chiét ba 14n bang 20 ml EtOAc.

| Céac pha hitu co dugc gdp lai, rira hai lan bﬁng 20 ml NaCl (sat.) sau d6, lam kho
bang natri sulfat, loc va c6 dudi ap suat giam d& thu duoc 2,0 g (90%) hop chét 2F &
dang chét rin khéng mau.

Vi du 2G: tert-butyl (4—formylpyridin—2—yl)carbamat

H H
_N _N
Boc Y~ “oH _li/InO_z’ Boc | Xr” Yo
N~ DCE N~

Hop chét 2F (2,5 g, 11,15 mmol, 1,00 duong luong) duogc hoa tan trong DCE
(25 ml) sau d6, 19,4 g (223,14 mmol, 20,02 duong lugng) MnO, duge bd sung vao.
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Hdn hop nay dugc khudy qua dém & nhiét d6 70°C sau d6, chit rin duoc loai bd
bang cach loc. Phan dich loc dugc 1am bay hoi dén khé dé thu duoc 1,4 g (57%) hop
chét 2G & dang chét rin mau tréng;

Vi du. 2H: benzyl (S)-2-(((2-((tert-butoxycarbonyl)amino)pyridin-4-yl)
metyl) (metyl)amino)-3-metylbutanoat

oY o [
HN/\H/

N = THF,DIEA,NaBH(OACc)3

Hop chét 2G (2,3 g, 10,35 mmol, 1,00 duong luong) duge hoa tan trong 25
nﬂ THF véi su c6 mat cua hop chét 1ZC (2,93 g, 11,37 mmol, 1,10 duong luong),
DIEA (5,39 g, 41,71 mmol, 4,03 duong luong) va NaBH(OAc); (4,39 g, 20,71
mmol, 2,00 duong luong). Hon hop phéan tng nﬁy duge khudy trong 6 gidr & nhiét
dC). moi trudng sau do, trung hoa bang 60 ml NaHC03 (sat.) va chiét 3 14n bang 20
ml AcOEt. Céc pha hitu co duoc gdp lai, rira hai 1an bing 20 ml NaCl (sat.), 1am
kho b?ang natri sulfat, loc va c6. Cin dugc tinh ché trén cdt silic oxit bﬁng hén hop
gém EtOAc va PE (ty 18 1:15) dé thu dugc 2,7 g (61%) hop chit 2H & dang chit
rin mau tring.

Vi du2l: Axit (S)-2-(((2-((tert—butoxycarbonyl)amino)pyridin-4-yl)metyl)

(metyl)amino)-3-metylbutanoic

H

I \/© Pd/C,H N H

Boc b Boc” I N Njiﬂ/o
EtOAC/MeOH N | o)

Hop chit 2H (500 mg, 1,17 mmol, 1,00 duong luong) duoc hoa tan trong 10 ml
AcOEt va 2 ml metanol v6i su ¢6 mét cua Pd/C (250 mg), va ‘duqc hydro hoéa trong 3
gid & nhiét 46 méi truong va &p sudt khi quyén. Méi truong phan tmg duoc loc va co
dudi ap suét giam dé thu duogc 254 mg (64%) hop chit 2I & dang chit rin khong
mau.

Vi du 2J: tert-butyl (4-((35,6S,9S,10R)-9-((S)-sec-butyl)-10-(2-((S)-2-
((1IR,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)-1-metoxy-2-metyl-3-
oxopropyl)pyrolidin-1-yl)-2-oxoetyl)-3,6-diisopropyl-2,8-dimetyl-4,7-dioxo-11-oxa-
2,5,8-triazadodexyl)pyridin-2-yl) carbamat
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H
a: goeN B N\/quH, HATU, DIEA, DMF
NJ | 0

Hop chét 2J duge diéu ché theo cach tuong tu nhur hop chét 1ZG tir amin 2D
(85,2 mg, 0,14 mmol, 1,50 duong lugng), axit 2I (31,7 mg, 0,09 mmol, 1,00 duong
luong), HATU (42,9 mg, 0,11 mmol, 1,20 duong lugng) va DIEA (36,7 mg, 0,28
mmol, 3,02 dl{ong lwgng) trong DMF (3 ml). Sau khi 1am bay hoi dén kho, 100 mg
san pham tho c"ﬁéu ché dugc & dang chét rin mau tring.

Vi du 2: Hop chit 2J (100 mg, 0,11 mmol, 1,00 duong luong) dugc hoa tan
trong 2 ml DCM va 1 ml TFA. Phan ing nay dugc khudy trong 1 gid & nhiét do moi
trudmg, sau do, ¢d dudi 4p suét giam. Can (80 mg) duge tinh ché bang HPLC diéu
ché (Pre-HPLC-001 SHIMADZU, cot SunFire Prep C18 OBD, 5 pm, 19 x 150 mm;
pha rira giai: nuéc/ACN duge dém bang TFA 0,05%; gradient gdm 20% dén 40%
ACN trong 10 phiit sau d6, 40% dén 100% ACN trong 2 phit; detecto Waters 2489
UV & 254 nm va 220 nm). Hop chét 2 diéu ché duoc véi hidu suit bang 6% (6,3 mg)
& dang chét rin mau tring.

LC/MS/UV (cot Ascentis Expreés C18, 2,7 pm, 4,6 x 100 mm; 40°C; 1,8
ml/phut, tir 10% dén 95% ACN trong nuée (TFA 0,05%) trong 6 phit); ESI
(C4sH73N;0,, khi lugng chinh x4c biang 823,56) m/z: 824,5 (MHJ‘r) va 4129
(M.2H'/2, 100%), 3,21 phit (99,2%, 210 nm).

"H NMR (400 MHz, CD;0D, ppm): & (c6 mit cac chit ddng phan hinh hoc)
7,81 - 7,79 (m, 1H); 7,39 - 7,29 (m, SH); 6,61 - 6,59 (m, 2H); 4,84 - 4,52 (m, 1H);
4,32 - 4,02 (m, 1H); 3,90 - 2,98 (m, 10H); 2,90 - 2,78 (m, 1H); 2,55 - 0,81 (m, 39H).

Vi du tham khao 3
metyl ((S)-2—((2R,3R)-3—((S)-1—-((3R,4S,5S)—4—((S)-N,3—dimetyl2—((S)-3—
metyl-2—(metyl(pyridin—4—ylmetyl)amino)butanamido)butanamido)—-3—metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)—3—

phenylpropanoat, axit trifloaxetic
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Vi du 3A: tert-butyl (S)-2-((1R,2R)-1-metoxy-3-(((S)-1-metoxy-1-oxo0-3-
phenylpropan-2-yl)amino)-2-metyl-3-oxopropyl)pyrolidin-1-carboxylat

MOH
Boc - O\ (@)
H2N g l/ ’\n/
O -
(@)

A _ Et3N, DEPC, DMF BOC
o~ O

Hop chit 1D (3 g, 10,44 mmol, 1,00 dwong luong) va metyl (S)-2-amino-3-
phenylpropanoat (2,25 g, 12,55 mmol, 1,20 duong lugng) dugc hoa tan trong moi
treong khi tro trong DMF (40 ml). Dung dich nay duoc 1am lanh xudng nhiét d6 0°C
sau d6, DEPC (1,67 ml, 1,05 duong luong) va TEA (3,64 ml, 2,50 duong luong)
duoc bd sung timg giot vao. Hon hop phan tng nay duoc khudy trong 2 gid & nhiét
do 0°C sau d6, & nhiét do moi truong qua dém. Hén hop phan tmg nay duogc pha
loding bang 100 ml nu6c va chiét ba 1dn bang 50 ml EtOAc. Cac pha hiru co duoc
' gop lai, rira mdt 1An bing 100 ml KHSO, (1 mol/l), mdt I4n bing 100 ml NaHCO,
(sat.), mot 1an bang 100 rhl NaCl (sat.), sau d6, lam khd bang natri sulfat, loc va c6
duéi ap sudt dé thu dugc 4 g (85%) hop chét 3A & dang dau khong mau.

Vi du 3B: 2,22-trifloaxetat cia metyl (S)-2-((2R,3R)-3-metoxy-2-metyl-3-
((S)-pyrolidin-2-yl)propanamido)-3-phenylpropanoat

TFA H
0 0,

Hop chét 3A (5 g, 11,15 mmol, 1,00 duong luong) dwgc hoa tan trong moi

Boc

truong khi tro trong DCM (40 ml). TFA (25 ml) dugc bd sung vao va dung dich ndy
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dugc khudy trong 2 gio. Hon hop phéan g nay duoc c¢b dudi 4p suat giam dé thu
dugc 8 g hop chéit 3B & dang diu mau vang.

Vi du 3C: metyl (S)-2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((((9H-floren-
9-y1)metoxy)carbonyl)amino)-N,3-dimetylbutanamido)-3-Ihetoxy-S-metyl
heptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanamido)-3-phenylpropanoat

0
F FmocHN\/U\I;\{( FmocHN\/U\Nj:;\H/%
O\‘/k”/ o o
PR ~
o)
\ 7 NH
0

DIEA, DEPC, DCM

Céc hop chit 3B (8,03 g, 17,36 mmol, 1,00 dwong lugng) va 1W (9,1 g; 17,34
mmol, 1,00 duong lugng) dugce hoa tan trong moi trudong khi tro trong DCM (80 ml).
Dung dich nay dugc lam lanh xuéng nhiét 4o 0°C sau d6, DEPC (2,8 ml) va DIEA
(12 ml) duoc bd sung timg giot vao. Hn hop phan tng nay dugc khudy trong 2 gid
& nhiét dd 0°C sau d6, & nhiét 46 moi trudng qua dém. Hon hop phan tmg nay dugc
pha logng bang 200 ml nudc va chiét ba 14n bang 50 ml DCM. Céc pha hitu co duoc
~ gop lai, rra m(f)t~ 14n bang 50 m1 KHSO, (1 mol/1), mot 14n bing 50 ml NaHCO; (sat.),
- mot lan bﬁng 50 ml NaCl (sat.), sau d6, lam kho béng natri sulfat, loc va c6 dudi ap
suit giam dé thu duoc 5 g (34%) hop chat 3C & dang chit rin mau vang.

Vi du 3D: metyl (5)-2-((2R,3R)-3-((S)-1-((3R,48S,5S)-4-((S)-2-amino-N,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
_metylpropanamido)-3-phenylpropanoat

1 TBAF 0,1% DN
FrrocHN V—LL G ?«1? trong DMF "N ,,Jiw ... f”\“‘r{ﬁ\/ "
” Cf%ﬁ & | Al 600 ¢ 'L"?, e
Ry %L“:’:_) % 0?‘ ~hH ,i_‘ ;1
A S
O Ce

Hop chét 3C (5,5 g, 6,43 mmol, 1,00 dwong luong) duge hoa tan trong moi
trudng khi tro trong dung dich chia tetrabutylamoni florua (TBAF, 2,61 g, 9,98
mmol, 1,55 quiv) trong DMF (100 ml). Dung dich nay dugc khudy & nhiét do moi
truong trong 2 gidr sau d6, pha lodng bang 100 ml nudc va chiét ba 1an bing 50 ml
EtOAc. Cac pha hitu co dugc gdp lai sau do, lam kho béng natri sulfat, loc va co

dudi ap suét giam dé thu duoc 3,3 g (81%) hop chit 3D & dang chit rin mau vang.
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Vi du 3E: benzyl (S)-3-metyl-2-(metyl(pyridin-4-ylmetyl)amino) butanoat

o SO s O

NaBH(OAC)3
DCE

Pyridin-4-carbaldehyt (1 g, 9,34 mmol, 1,00 duong luong) dugc hoa tan trong
10 ml 1,2-dicloetan (DCE) véi su c6 mit céa hop chit 1ZC (2,9 g, 11,25 mmol, 1,21
duong lugng) va titan isopropoxit (IV) (4,19 ml, 1,40 duwong lugng). Hon hop ndy
dugc khudy & nhiét d6 méi trudng trong 30 phat sau d6, 2,77 g NaBH(OAc); (13,07
mmol, 1,40 dwong luong) duoc bd sung vao. Mdi truong phan tmg nay duoc khudy
qua dém sau d6, trung hoa bang 100 ml nuée va hdn hop nay dugc chiét 3 1an bing
50 ml AcOEt. C4c pha hitu co dugc gdp lai va 1am bay hoi dén khd. Cin dugc tinh
ché trén cot silic oxit bang hén hop gdm EtOAc va PE (1:20) dé thu dugc 1,3 g
(45%) hop chit 3E & dang diu khéng mau.

Vi du 3F: Axit (S)-3-metyl-2-(metyl(pyridin-4-ylmetyl)amino)butanoic

j:[( \/@ PAICH,_ \ N\/‘:H/OH
O/\ EtOAc ,\O/\ I 9

Hop chét 3E (800 mg, 2,56 mmol, 1,00 duong luong) dugc hoa tan trong 30
ml AcOEt véi su c6 mit cia Pd/C (300 mg) va dugc hydro héa trong 3 giv & nhiét
d6 moi trudong va ap sudt khi quyén. M6i trudng phan ng nay dugc loc va ¢d dudi -
&p sudt giam. Can dugc tinh ché trén cot silic oxit bang hdn hop gdm DCM va
MeOH (ty 1& 100:1 dén 5:1) dé thu dugc 100 mg (18%) hop chét 3F & dang chét rin
mau tring.

Vi du 3: Cac hop chit 3D (50 mg, 0,08 mmol, 1,00 dwong luong) va 3F
(26,34 mg, 0,12 mmol, 1,50 duong lugng) dugc hoa tan trong 3 ml DCM. Dung dich
nay dugc lam lanh xuéng nhiét d6 0°C sau dd, 0,018 ml DEPC va 0,0392 ml DIEA
duoc bd sung vao. Hon hdp phan g nay duoc khudy & nhiét d6 0°C trong 2 gid sau
d6, & nhiét d6 moi trudng qua dém. Mbi trudng phéan (mg duge cd dudi ap suét giam
va can (70 mg) duoc tinh ché bang HPLC diéu ché (Pre-HPLC-001 SHIMADZU,
cOt SunFire Prep C18 OBD, 5 pm, 19 x 150 mm; Pha rira gidi: nuéc/ACN duge d€m
bang TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10 phut sau d6, 40% dén
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100% ACN trong 2 phut; detecto Waters 2545 UV & 254 nm va 220 nm). Hop chét 3
didu ché dugc vé6i hiéu sudt bang 27% (20 mg) & dang chét rin mau tring.

LC/MS/UV (cot Ascentis Express C18, 2,7 um, 4,6 x 100 mm; 40°C;
1,5ml/phat, 10% dén 95% ACN trong nuéc (TFA 0,05%) trong 8 _phut);
ESI (C46H7,NsOs, khéi luong chinh xac bang 836,5) m/z: 837,5 (MH") va 419,4
(M.2H'/2 (100%)), 7,04 phiit (90,0%, 210 nm).

'H NMR (400 MHz, CD;0D, ppm): & (c6 mit cac chit ddng phan hinh hoc)
8,76 - 8,74 (m, 2H); 8,53 - 8,48 (m, 0,4H, NHCO trao dbi khong hoan toan); 8,29 -
8,15 (m, 0,8H, NHCO trao dbi khong hoan toan); 8,01 (s, 2H), 7,31 - 7,22 (m, 5H),
4,88 - 4,68 (m, 3H); 4,31 - 4,07 (m, 2H); 3,94 - 2,90 (m, 18H); 2,55 - 0,86 (m, 38H).

Vi du tham khao 4
Axit (S)-2—((2R,3R)-3—((S)-1-((3R,4S,55)-4—((S)-N,3~dimetyl-2—((S)-3-metyl-
2—(metyl(pyridin—4—ylmetyl)amino)butanamido)butanamido)—-3—metoxy—5—
metylheptanoyl)pyrolidin—-2—yl)-3-metoxy-2-metylpropanamido)-3—

phenylpropanoic, axit trifloaxetic
e
AN N\:)LN N
N | o Al o o 5
\ NH
TFA O
O

OH

Vi du 4: Hop chit 3 (100 mg, 0,11 mmol, 1,00 duong lwong) dugc hoa tan
trong hén hop gbm nudc (5 ml), ACN (5 ml) va piperidin (2,5 ml). Hén hop phan
u'ng nay dugc khudy qua dém, sau d6, c6 duéi 4p suit giam. Cin dugc tinh ché bing
HPLC diéu ché (i’fe—HPLC—OOl SHIMADZU, c6t SunFire Prep C18 OBD, 5 um,
19 x 150 mm; pha rora gidi: nu6c/ACN  dugc dém  bang
TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10 phut sau d6, 40% dén 100%
ACN trong 2 phut; detecto Waters 2545 UV & 254 nm va 220 nm), dé thu duge 20
mg (20%) hop chét 4 & dang chit rin mau tring.

LC/MS/UV (cdt Ascentis Express C18, 2,7 um, 4,6 x 100 mm; 40°C;
1,5 ml/phit, 10% dén 95% ACN trong nudc (TFA 0,05%) trong 8 phut);
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ESI (C4sH7oNgOs, khéi lugng chinh xic bing 822,5) m/z: 823,5 (MH") va 4124
(M.2H"/2, 100%), 6,84 phit (89,1%, 210 nm).

"H NMR (400 MHz, CD,0D, ppm): & (c6 mit cic chit ddng phan hinh hoc)
8,79 - 8,78 (m, 2H); 8,09 (m, 2H); 7,30 - 7,21 (m, 5H); 4,80 - 4,80 (m, 1H), 4,36 -
0,87 (m, 58H).

Vi du tham khéo 6
metyl (S)—2—((2R 3R)-3- ((S) 1-((3R,4S,55)—4—((S)—2—(( S)—2—((3—ammopr0pyl)
(metyl)amino)—3—metylbutanamido)-N,3—dimetylbutanamido)-3—-metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)—3-

phenylpropanoat, axit bis trifloaxetic

Mirﬂj;wo

2TFA
\NH

O—
Vi du 6A: metyl (25)-2-[(2R)-2-[(R)-[(2S)-1-[(3R,4S,55)-4-[(2S)-2-[(2S)-2-
[(3-[[(tert-butoxy)carbonyl]amino]propyl)(metyl)amino]-3-metyl butanamido]-N,3-
dimetylbutanamido]-3-metoxy-5-metylheptanoyl]pyrolidin-2-yl](metoxy)metyl]

propanamido]-3-phenylpropanoat

HZNJ \J;/\W % A BOC\NMN\/QN A \/Q\W ?é\g |

o
a: 'BOC\N/\/\N\/grOH, DEPC, DIEA, DCM

Hop chit 3D (157,5 mg, 0,25 mmol, 1,00 duong luong) duge hoa tan & nhiét do 0°C

trong moi trudong khi tro trong 3 ml DCM véi sy ¢6 mat cia axit carboxylic 1ZF
(78,7 mg, 0,27 mmol, 1,10 duong lugng), DEPC (46 ul) va DIEA (124 pl). Hon hop
- phan tng nay dugc khudy 2 gir & nhiét do thip va sau d6, bé bé 1am lanh ra va tiép
tuc khudy trong 4 gio. Sau do6, ¢6 dudi 4p suét giam @& thu dugc 200 mg hop chét 6A

& dang du thé mau vang. Hop chét ndy duoc sir dung nhu vay trong budce tiép theo.
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Vi du 6: Hop chit 6A (200 mg, 0,22 mmol, 1,00 dwong luong) duge hoa tan
trong mdi trudng khi tro & nhiét dd 0°C trong 2 ml DCM. TFA (1 ml) dugc bd sung
timg giot vao va bé 1am lanh dugc loai bé. Hdn hop phan tng nay dugc khudy trong
1 gi¢ & nhiét 0 moi truong, sau do, cd dudi ap suét gidm. Can dugc tinh ché b'fmg
HPLC diéu ché (Pre-HPLC—-001 SHIMADZU, cot SunFire Prep C18 OBD, 5 pm,
19 x 150 mm; pha rira giai: nuéc/ACN dugc dém biang TFA 0,05%; gradient gdm
20% dén 40% ACN trong 10 phiit sau d6, 40% dén 100% ACN trong 2 phiit; detecto
Waters 2489 UV & 254 nm va 220 nm), d& thu dugc 60 mg (26%, hiéu sut theo 2
budce) hop chit 6 & dang chit rin mau tring.

LC/MS/UV (Zorbax Eclipse Plus C8, 3,5 um, 4,6 x 150 mm; 1 ml/phit, 40°C,
30 dén 80% metanol trong nuéc (HsPO, 0,1%) trong 18 phut); ESI {C43H74NgOs,
khi lwgng chinh xac bing 802,56) m/z: 804 (MH"); 11,50 phit (91,5%, 210 nm).

'H NMR (300 MHz, CD;0D, ppm): & (¢6 mat cic chit ddng phan hinh hoc)
8,52 (d, 0,3H, NHCO trao d6i khong hoan toan); 8,25 (d, 0,5H, NHCO trao dbi
khong hoan toan); 7,30-7,22 (m, SH); 4,94,6 (m, 3H); 4,2-4,0 (m, 1H); 4,0-0,86
(m, 61H). ‘

Vi du tham khao 7
Axit (S)2—((2R,3R)-3—((S)-1-((3R,48S,55)4—((S)-2-((S)-2—((3—aminopropyl)
{metyl)amino)—3—metylbutanamido)—N,3—dimetylbutanamido)—3—metoxy—5—
metylheptanoyl) pyrolidin—2--yl)-3—metoxy—2—metylpropanamido)—3—

phenylpropanoic, axit bis trifloaxetic

b o3

0 _AL o_ O
2 TEA C{ )\ 7
- o7 NH |
O-
OH

Vi du 7: Hop chét 6 (70 mg, 0,08 mmol, 1,00 dwong lrong) dugc hoa tan
trong hdn hop gdbm nude (5 ml), ACN (2,5 ml) va piperidin (5 ml). Hon hop phan
ting nay dugc khudy qua dém & nhiét 46 méi truong, sau d6, cb dudi ap suit giam.
Cin duogc tinh ché bang HPLC diéu ché (Pre—-HPLC—001 SHIMADZU, c6t SunFire
Prep C18 OBD, 5 pm, 19 x 150 mm; pha rira giai: nu6c/ACN dugc dém bang TFA

-45-



28838

0,05%; gradient gdm 20% dén 40% ACN trong 10 phit sau d6, 40% dén 100% ACN
trong 2 phut; detecto UV Waters 2489 UV & 254 nm va 220 nm), dé thu dugc 14,6
mg (21%) hop chét 7 & dang chét rin mau tring.

LC/MS/UV (Ascentis Express C18, 2,7 um, 4,6 x 100 mm; 1,5 ml/phit,
40°C, 0 dén 80% metanol trong nudc (TFA 0,05%) trong 8 phut); ESI (C4,H7,NgOs,
khdi Iugng chinh x4c bang 788,54) m/z: 790 (MH"), 5,71 phit (96,83%, 210 nm).

'H NMR (300 MHz, CD;0D, ppm): & (c6 mit cac chat dong phan hinh hoc)
8,42 (d, 0.3H, NHCO trao dbi khong hoan toan); 8,15 (d, 0,2H, NHCO trao dbi
khong hoan toan); 7,31-7,21 (m, 5H); 4,9-4,6 (m, 3H); 4,25-4,0 (m, 1H); 4,0-0,86
(m, 59H).

Vidu 11
(S)-N-((3R,4S,5S)-3—metoxy—1—(S)-2—((1R,2R)—1-metoxy—2—metyl-3—o0x0—-3—
(((S)—Z—phenyl—1—(thiazd~2—y1)ety1)amino)propyl)pyrolidin—l—yl)—5—metyl—1—
oxoheptan—4—yl)-N,3—dimetyl—2—((S)-3-metyl2—(metyl(4—

(metylamino)phenetyl)amino) butanamido)butanamit, axit trifloaxetic

O L L 0D

TFA ]

Vi du 11A: tert—butyl N-[4—-(2-hydroxyetyl)phenyl]carbamat
Hop chit 11A didu ché dugc v6i hiéu suét bang 75% sau phan tng & nhiét do
mdi trudng gilta 2—(4—aminophenyl)etanol va BOCQO trong THF.
Vi du 11B: tert-butyl N—[4—(2—oxoety1)phenyl]carbama.‘;
H H

B oc/N\©\/\ Dess-Martin BOC/N\@\A
_ =
on  DCM o

Hop chit 11A (2,5 g, 10,5 mmol, 1,00 duong lugng) dugce hoa tan trong 25 ml
DCM sau @6, lam lanh Xuéng nhiét do —78°C. Dung dich Dess—Martin Periodinane
(DMP, 6,71 g, 15,8 mmol, 1,5 dwong lugng) trong DCM (10 ml) duge bd sung ting

-46-



28838

giot vao. Bo bé 1am lanh ra va tiép tuc khudy trong 1 gi&r & nhiét d6 moi trudng. Hon
hop phan tng nay dugc trung hoa bang 60 ml hén hop gébm dung dich nuéc natri
bicacbonat bdo hoa va dung dich nudc Na,S,0sbdo hoa theo ty 1€ 50/50. Dung dich
thu dugc duoc chiét 3 14n bang 30 ml EtOAc. Cac pha hitu co duge gdp lai, rira hai
1an bang dung dich nudc NaCl bdo hoa, 1am kho bing natri sulfat khan, loc va c6
dudi ép suét gidm. Can dugc tinh ché trén silicagel (EtOAc/PE 1/15) dé thu dugc 1,0
g (40%) hop chit 11B & dang chét rin mau vang xam.

Vi du 11C: benzyl (2S)—2—[[2—(4—[[(tert—butoXy)carbonyl]amino]phenyl)
etyl](metyl)amino]—3—mety1butanoat

Hop chat 1ZC (3,5 g, 13,6 mmol, 1,1 duong lugng) dugc hoa tan trong THF
(30 ml) v6i sy c6 mét cia DIEA (6,4 g, 49,7 mmol, 4,0 duong lugng), aldehyt 11B

THF,DIEA, NaBH(OAc)3

(2,9 g, 12,3 mmol, 1,0 duong lugng) va natri triaxetoxyborohydrit (5,23 g, 49,7
mmol, 2,0 duong lrgng). Hdn hop phan tmg dugc khudy qua dém & nhiét d6 méi
truomg, sau do, trung hoa bang 60 ml dung dich natri bicacbonat bdo hoa. Dung dich
thu dugc dugc chiét 3 14n bang 30 ml EtOAc. Cac pha hitu co duge gop lai, rira hai
14n béng dﬁng dich nudc NaCl bao hoa, lam kho b:?lng natri sulfat khan, loc va cd
duéi ap suét gidm. Can dugc tinh ché trén silicagel (EtOAc/PE 1:20) dé thu dugc 3,7
g (68%) hop chit 11C ¢ dang diu mau vang.

Vi du 11D: Axit (2S)-2-[[2-(4-[[(tert-butoxy)carbonyl]amino]phenyl)etyl]

(metyl) amino]-3-metylbutanoic

§
N
0

MOH

Hop chit 11C (2 g, 4,5 mmol, 1 duong luong) dugc hoa tan trong 10 ml
metanol voi su ¢6 mit ctia Pd/C (2 g) va duge hydro hoa trong 2 gid & nhiét do va ap
suét binh thudng. Méi trudmg phan tng ny duoc loc va cd dudi p sudt giam dé thu

dugc 1,2 g (75%) hop chét 11D & dang ddu mau vang.
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Vi du 11E: Axit (25)-2-[[2-(4-[[(tert-butoxy)carbonyl](metyl)amino]phenyl)
etyl](metyl) amino]—3—mety1butanoic

|
N
\/g/ "NaHTHF N\/(n/OH
05

Hop chat 11D (1,2 g, 3,4 mmol, 1,00 duong luong) duge hoda tan trong mdi
truong khi tro trong THF (20 ml). M61 truong phan ing nay dugc lam lanh bang bé
nudc da sau do, NaH (60% trong dau, 549 mg, 13,7 mmol, 4,0 duong lugng) dugc
bd sung vao theo timg phén, tiép theo bd sung iodometan (4,9 g, 34 mmol, 10 duong
luong). Hon hop phan tmg ndy duoc khudy qua dém & nhiét d6 méi trudmg, sau do,
trung hoa bang nude va rira bang 100 ml EtOAc. P pH cta dung dich nuéc duoc
diéu chinh dén 67 bang HCI IN. Dung dich nudc nay dugc chiét 3 14n bang 100 ml
EtOAc. Cac pha hitu co duge gdp lai, lam kho bﬁng natri sulfat, loc va cd dé thu
duge 800 mg. (64%) hop chit 11E & dang chat rdn mau vang.

| Vi du 11F: tert-butyl N-[4-(2-[[(1S)-1-[[(1S)-1-[[(3R,4S,5S)-3-metoxy-1-
[(2S)-2-[(1R,2R)-1-metoxy-2-metyl-2-[[(1S)-2-phenyl-1-(1,3-thiazol-2-yl)
etyl]carbamoyl] etyl]pyrolidin— 1-yl]-5-metyl-1-oxoheptan-4yl] (metyl)carbamoyl]-2-
metylpropyl]carbamoyl]-2-metylpropyl](metyl)amino] etyl)phenyl]-N-metyl

Q\/s | ‘ K\,s

N~ ¢ CH, DEPC, DIEA, DCM
0

Hop chét 11F dugc diéu ché theo cach twong tu nhu dbi véi hop chit 6A tir
amin 1Y (150 mg, 0,22 mmol, 1,2 duong lugng) va axit 11E (70 mg, 0,19 mmol, 1,0
duong lugng). Sau khi tinh ché trén silicagel (EtOAc/PE 1:1), thu dugc 100 mg

(52%) san pham mong muon & dang chat ran mau vang xam.
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Vi du 11: Hop chit 11 dugc didu ché theo cach giéng nhur d6i véi hop chét 1
tir hop Hchét trung gian 11F (100 mg, 0,1 mmol). Cin duoc tinh ché bing HPLC diéu
ché (Pre-HPLC-001 SHIMADZU, c6t SunFire Prep C18 OBD, 5 um, 19 x 150 mm;
pha rta giéi: nuéc/ACN dugc dém bang TFA 0,05%; gradient gdbm 20% dén 40%
ACN trong 10 phiit sau d6, 40% dén 100% ACN trong 2 phiit; detecto Waters 2489
UV & 254 nm va 220 nm). Hop chét 11 diéu ché duoc v6i hiéu suit bing 39% (39,7
mg) & dang chat rin mau tring. 4

LC/MS/UV (Eclipse Plus C8, 3,5 pm, 4,6 x 150 mm; 1 ml/phut, 40°C, 50 dén
95% metanol trong nuéc (TFA 0,05%) trong 18 phut); ESI (CsoH77N,06S, khdi
lwgng chinh x4c bang 903,57) m/z: 904,5 (MH"), 7,53 phut (93,68%, 254 nm).

'H NMR (300 MHz, CD;OD, ppm): 5 (c6 mit cic chét ddng phan hinh hoc) 8,84 (d,
0.5H, NHCO trao dbi khong hoan toan); 8,7-8,5 (m, 0,9H, NHCO trao ddi khong
hoan toan); 7,76-7,73 (m, 1H); 7,55 - 7,4 (m; 1H); 7,28—7,22 (m, 7H); 7,08-7,05 (m,
2H); 5,51-5,72 (m, 1H); 4,9—4,80 (m, 2H); .4,3—0,7 (m, 60H).

Vidu 12
Metyl (S)-2—((2R,3R)-3—((S)—-1—-((3R,4S,5S)4—((S)-N,3—dimetyl-2—((S)—-3-metyl-
2—(mety1(4—(metylanﬁno)phenetyl)amino)butanarhido)butanamido)—3—metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3—-metoxy—2—metylpropanamido)—3-

phenylpropanoét axit trifloaxetic

O\

Vi du 12: Theo cach gidng nhu giai doan cudi trong qua trinh tdng hop hop
chit 1, hop chét 12 dugc didu ché theo hai budc tir amin 3D (118 mg, 0,19 mmol) va
axit 11E (82 mg, 0,22 mmol). Cin cudi cing duoc tinh ché bing HPLC didu ch_é
(Pre-HPLC-001 SHIMADZU, cgt SunFire Prep C18 OBD, 5 um, 19 x 150 mm; pha
rira gii: nudc/ACN duge dém biang TFA 0,05%; gradient gdm 20% dén 40% ACN
trong 10 phit sau d6, 40% dén 100% ACN trong 2 phit; detecto Waters 2489 UV &
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254 nm va 220 nm). Hop chét 12 diéu ché duoc véi hiéu suét bang 7% (13,7 mg) &
dang chét rin mau tring.

LC/MS/UV (Eclipse Plus C8, 3,5 pm, 4,6 x 150 mm; 1 ml/phut, 40°C, 40 dén
95% metanol trong nuc’fc (TFA 0,05%) trong 18 phut); ESI (C4H7sN4Os, khdi luong
chinh x4c bang 878,59) m/z: 879,7 (MH"), 10,07 phiit (90,6%, 254 nm).

"H:NMR (300 MHz, CD;0D, ppm): & (c6 mit cac chit ddng phan hinh hoc)
7,40 (se, 2H); 7,38-7,22 (m, 7H); 4,95-4,7 (m, 3H); 4,2-4,0 (m, 1H); 3,9-0,86 (m,
62H).

Vidu 13
Axit (S)-2—((2R,3R)-3—((S)—-1-((3R,4S,55)4—({S)-N,3—dimetyl-2—((S)-3—metyl—
2—(metyl(4—(metylamino)phenetyl Jamino)butanamido)butanamido)—-3—metoxy—5—
metyl heptanoyl)pyrolidin—Z—yl)—3—metoxy—2—metyipropanamido)—3— ,

phenylpropanoic, axit trifloaxetic

H
/N\©\/\ fo) .
| H [
AN T N\_/U\T \n/N
TFA 0 AN o\ © Q

o7 ~NH )
%

Vi du 13: Hop chét 13 duoc diéu ché theo cach gidng nhu dbi v6i hop chit 7
tir hop chét 12 (100 mg, 0,10 mmol). Cin dugc tinh ché bing HPLC didu ché (Pre
HPLC-001 SHIMADZU, cot SunFire Prep C18 OBD, 5 pm, 19 x 150 mm; pha rtra
giai: nudéc/ACN dugc dém biang TFA 0,05%; gradient gdm 20% dén 40% ACN
trong 10 phut sau d6, 40% dén 100% ACN trong 2 phut; detecto Waters 2489 UV &
254 nm va 220 nm). Hop chit 13 diéu ché dugc vé6i hiéu suit bang 20% (20 mg) &
dang chét rin mau tring.

LC/MS/UV (Ascentis Express C18, 2,7 um, 4,6 x 100 mm; 1,5 ml/phut,
40°C, 10 dén 95% metanol trong nuéc (TFA 0,05%) trong 8 phit);
ESI (C43H76NgOs, khdi lugng chinh x4c bing 864,57) m/z: 865,6 (MH"), 6,0‘5 phut
(90,9%, 210 nm).

'H NMR: (300 MHz, CD;0D, ppm): & (c6 mit cic chit ddng phén hinh hoc)
7,32-7,19 (m, 9H); 4,9-4,65 (m, 3H); 4,2—4,0 (m, 1H); 3,9-0,86 (m, 59H)..
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Vidu 14
(S)2—((S)—2—((3—aminobenzyl)(metyl)amino)—3—metylbutanamido)—N-
((BR,4S,5 S)—3—metoxy—1—((S)—2—((1R,ZR)—I—metoxy—2—mety1—3—oxo—3—(((S)—2—
phenyl—1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1—yl)-5—metyl-1—oxoheptan—
4—yl)-N,3—dimetylbutanamit, axit trifloaxetic

H (0]
HZN\©/\T N\./U\III N
0 AL 0L 0
\
TFA o” NH
: N

-~

s

Vi du 14A: tert-butyl (3—(hydroxymetyl)phenyl) carbamat

(3—aminophenyl)metanol (3 g, 24,36 mmol, 1,00 duong lwong) duoc hoa tan
trong THF (60 ml) sau do, di—tert—butyl dicacbonat (6,38 g, 29,23 mmol, 1,20 duong
lwgng) dugc bd sung vao. Hon hop phan tmg niy dugce khudy qua dém & nhiét do
mdi trudng va sau d6, hdn hop phan Gng niy dugc pha lodng bang cach bd sung 200
ml nuée. San pham nay dugc chiét 3 14n bang 100 ml AcOEt va sau do, pha hitu co
dugce gop lai, lam kho bang natri sulfat, loc va c6 duéi 4p suét giam d& thu dugc san
phim thé (13,85 g hop chit 14A) & dang diu mau vang.

Vi du 14B: tert-butyl (3—formylphenyl)carbamat

Boc\N OH Boc\N =

H DCE H

Hop chét 14A (13,8 g, 61,81 mmol, 1,00 dwong lwong) duoc hoa tan trong
DCE (400 ml) va sau d6, MnO, (54 g, 621,14 mmol, 10,05 duong lugng) dugc bd
sung vao. Hon hop nay dugc khudy & nhiét d6 moi truong trong 3 ngay sau d6, chét
ran dugc loai bo bang cach loc. Phén dich loc duge lam bay hoi dén khé va cin dugc
tinh ché trén cét silic oxit bang hén hop gdbm EtOAc va PE (1:30) dé thu duoc 3 g
(22%) hop chit 14B & dang chit rin mau tring.
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Vi du 14C: benzyl (S)-2-((3-((tert-butoxycarbonyl)amino)benzyl) (metyl)

amino)-3-metylbutanoat
<Y )
0
: ° N \/@ '
Boc.. 0 > Boc’N N °
_ 0

N
H THF,DIEA,NaBH(OAc);

Hop chét 14B (1 g, 4,52 mmol, 1,00 dwong luong) dugc hoa tan trong 20 ml THF
v6i sy c6 mit clia hop chat 1ZC (1,16 g, 4,50 mmol, 1,00 duong lugng), DIEA (3
ml) va NaBH(OAc); (1,92 g, 9,06 mmol, 2,01 dwong lugng). Hon hgp phan tng ndy
dugc khudy qua dém & nhiét d6 méi trudng va sau d6, trung hoa bang 100 ml nudc
va chiét 3 14n bang 50 ml AcOEt. Cac pha‘h&u co duge gop lai, 1am kho bing natri
sulfat, loc va ¢6. Cin dugce tinh ché trén cot silic oxit bang hén hop gdm EtOAc va-
PE (1:50) @& thu duoc 1,9 g (99%) hop chit 14C & dang chit rin mau tring.
Vi du 14D: Axit (S)-2—((3—((tert—

butoxycarbonyl)amino)benzyl)(metyl)amino)—3-metylbutanoic

H

R

Hop chit 14C (1 g, 2,34 mmol, 1,00 dwong lwgng) duge hoa tan trong 30 ml
AcOEt va 4 ml metanol v6i su c6 mit cia Pd/C (400 mg) va duoc hydro hoa trong 1
gid & nhiét d6 moi truong va 4p suat khi quyén. Moi trudng phan tng nay duge loc
va c¢d dudi ap sudt giam dé thu duoc 680 mg (86%) hop chit 14D & dang chét ran
mau trang

Vi du 14E: tert-butyl (3-((3S,6S,9S,10R)-9-((S)-sec-butyl)-3,6-diisopropyl-
10-(2-((S)-2-((1R,2R)-1-metoxy-2—metyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-yl)
etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-2,8-dimetyl-4,7-dioxo-11-o0xa-2,5,8-
triazadodexyl)phenyl) carbamat
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@ﬁrwro” — OAIWNVU\T/Y%
“ZWLI;W% t

a: , DEPC, DIEA, DCM

Q\,s

Hop chét 14E dugc tdng hop theo cach giéng nhu ddi véi hop chéit 3 tir amin
1Y (100 mg, 0,15 mmol, 1,00 dwong lugng), axit 14D (102,27 mg, 0,30 mmol, 2,00
dwong lugng), DEPC (0,053 ml) va DIEA (0,046 ml) trong DCM (3 ml). San phim
thd (80 mg) dugc tinh ché trén cot silic oxit bang hdn hop gébm EtOAc va PE (1:1)
dé thu duoc 100 mg (67%) hop chit 14E & dang chét rdn mau vang xam.

Vi du 14: Hop chét 14 duoc tng hop theo cach twong tw nhu d6i véi hop chat
2 tir hop chét trung gian 14E (100 mg, 0,10 mmol, 1,00 duong lugng). San pham tho
(80 mg) duoc tinh ché bing HPLC diéu ché (Pre-HPLC-001 SHIMADZU, c6t
SunFire Prep C18 OBD, 5 um, 19 x 150 mm; pha rtra gidi: nu6c/ACN dugc dém
bang TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10 phut sau d6, 40% dén
100% ACN trong 2 phut; detecto Waters 2545 UV & 254 nm va 220 nm). Hop chét
14 diéu ché duoc v6i hidu suit bang 10% (10 mg) & dang chét rin mau tring.

LC/MS/UV (cot Eclipse plus C8, 3,5 pm, 4,6 x 150 mm; 40°C; 1,0 ml / phut,
40% dén 95% MeOH trong nudc (TFA 0,05%) trong 18 phut); ESI (C48H73N§O6S,
khéi lugng chinh xéc ‘ballng 875,5) m/z: 876,5 (MH") va 438,9 (M.2H'/2, 100%),
11,35 phut (95,6%, 210 nm).

'H NMR (400 MHz, CD;0D, ppm): & (c6 mit cac chit ddng phan hinh hoc)
8,92 - 8,86 (m, 0,4H, NH trao dbi khong hoan toan); 8,70 - 8,54 (m, 0,6H, NH trao
. dbi khong hoan toan); 7,88 - 7,78 (m, 1H); 7,60 - 7,50 (m, 1H); 7,45 - 6,97 (m, 9H);
5,80 - 5,65 (m, 1H); 4,85 - 4,70 (m, 1H); 4,40 - 0,80 (m, 56H).

Vidu 15
metyl (S)-2—((2R,3R)-3—((S)-1-((3R,48S,55)—4—((S)—2—((S)—2—((3—aminobenzyl)
(metyl)amino)-3—-metylbutanamido)-N,3—dimetylbutanamido)—3—metoxy—5—
metylheptanoyl)pyro11d1n—2—y1)—3—metoxy~2~metylpropanarmdo)—3-

phenylpropanoat, axit trifloaxetic
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EM&%

O
Vi du 15A: metyl (S)-2—((2R,3R)-3—((S)-1—((3R,4S,55)-4—((S)2—((S)—2-
((3—-((tert—butoxycarbonyl)amino)benzyl)(metyl)a.mino)f3—metylbutanamido)—N,3—
dimetylblitanamido)—3—metoxy—5—metylheptanoyl)pyrolidin—Z—y])—3—metoxy—2—
metylpropanamido)—3—phenylpropanoat

j@”j:rfOH_’ Oﬂiﬂ" \fm“o
' ﬁ

Hop chét 15A dugc téng hop theo cach giéng nhu ddi véi hop chét 3 tir
amin 3D (200 mg, 0,32 mmol, 1,00 duong luong), axit 14D (212,6 mg, 0,63 mmol,
2,00 duong lugng), DEPC (0,1103 ml) va DIEA (0,157 ml, 3,00 dwong luong) trong
DCM (5 ml). San phim thé duoc tinh ché trén cot silic oxit bang hdn hop gc;)mb
EtOAc va PE (1:1) @ thu duoc 200 mg (67%) hop chit 15A & dang‘chét rin mau
vang. |

Vi du 15: Hop chét 15 dugc tdng hop theo cach gidng nhu dbi véi hop chét 2
tir hop chit trung gian 15A (200 mg, 0,21 mmol, 1,00 dwong hrong). San phim thd
dugc tinh ché bing HPLC diéu ché (Pre~HPLC-001 SHIMADZU, c6t SunFire Prep
C18 OBD, 5 um, 19 x 150 mm; pha rta gidi: nuéc/ACN dugc dém béng TFA
0,05%; gradient gdm 20% dén 40% ACN trong 10 phiit sau d6, 40% dén 100% ACN
trong 2 phut; detecto Waters UV 2545 & 254 nm va 220 nm). Hop chét 15 diéu ché
dugc véi hiéu sudt bang 19% (38,6 mg) & dang chét rin mau tring.

LC/MS/UV (cot Ascentis Express C18, 2,7 pm, 4,6 x 100 mm; 40°C;
1,5 ml/phat, 10% dén 95% MeOH trong nuéc (TFA 0,05%) trong 8 phiit);
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ESI (C47H,4NOs, khéi luong chinh x4c bing 850,5) m/z: 851,5 (MH') va 4264
(M.2H'/2, 100%), 6,61 phiit (91,1%, 210 nm).

'"H NMR (400 MHz, CD;0D, ppm): & (c6 mit cic chit ddng phan hinh hoc)
7,53 - 7,42 (m, 1H); 7,35 - 7,18 (m, 8H); 4,88 - 4,79 (m, 2H); 4,42 - 4,00 (m, 3H);
3,93 - 2,71 (m, 22H); 2,61 - 0,81 (m, 33H).

Cacvidu 19va20

Céc hop chit 19 va 20 dugc diéu ché theo cach gibng nhu dbi véi hop chét 1,
tr cac amin 1Y va 1ZC va céc aldehyt turong Gng. (

Tert-butyl 4-formylphenyl cacbonat tham gia trong qua trink diéu ché hop
chit 19 dugc diéu ché theo mot bude nhu sau: 4-hydroxybenzaldehyt (2,5 g, 20,5
mmol, 1,0 duong lugng) dugc hoa tan trong moi trudng khi tro trong THF (20 ml)
v6i su c6 mit ctia 18-vong hoa—6 (0,25 g) va kali cacbonat (5 g). Hon hop phan tmg
nay dugc 1am lanh xudng nhiét do 0°C, va sau do, di-fert-butyl dicacbonat (5,8 g,
26,58 mmol, 1,30 dwong luong) duoc bd sung vio. Tiép tuc khudy trong 1 gio &
nhiét d6 thap sau d6, hdn hop phan tng dugc trung hoa béng 30 ml nugc. Dung dich
thu dugc dugc chiét ba 1an béng 200 ml EtOAc. Cac pha hitu co duge gop lai, lam
kho béng natri sulfat khan, loc va ¢ dudi ap suét giam. Cin dugc tinh ché trén
silicagel (EtOAc/PE 1:10) va thu dugc 4,2 g (92%) tert-butyl 4—formylphenyl
cacbonat & dang chat rin mau vang xam.

4-nitrobenzaldehyt tham gia trong qua trinh diéu ché hop chit 20 1a c6 ban
trén thi truong.

Su tdng hop hop chét 20 dugc hoan tﬁénh bang cach khir nhém nitro. Qua
trinh ndy dugc thuc hién nhu sau: (25)-N-[(3R,48S,5S)-1-[(2S)-2-[(1R,2R)-2-
[[(1S,2R)-1-hydroxy-1-phenylpropan-2-yl]carbamoyl]-1-metoxy-2-
metyletylpyrolidin-1-yl]-3-metoxy-5-metyl-1-oxoheptan-4-yl]-N,3-dimetyl-2-[ (2S)-
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3-metyl-2-[metyl[ (4-nitrophenyl)metyl]amino]butanamido]butanamit (40  mg,
0,05 mmol, 1,0 duong lugng) dugc hoa tan trong 15 ml etanol. Thiéc clorua duogc
dihydrat héa (IT) (317 mg, 1,4 mmol, 30 duwong lugng) duoc bd sung vao va dung
dich nay dugc khudy trong 3 ngdy & nhiét d6 méi truong. Hén hop phan tmg nay
dugc trung hoa bang 50 ml nudc, sau d6, chiét ba 1in bang 50 ml EtOAc. Céc Ipha
hitu co dugc gdp lai, 1am khé bang natri sulfat khan, loc va c6 dudi 4p suét giam dé

thu dugc hop chét 20 & trang thai tho.

, Tén Do tinh
So X R , Lwong
khiét*

(S)-2-((S)-2-((4-hydroxybenzyl)
(metyl)amino)-3-metyl
butanamido)-N-((3R,4S,5S)-3-

metoxy-1-((S)-2-((1R,2R)-1- ‘ J@/\ rrrr«-‘
19 | metoxy-2-metyl-3-0x0-3-(((S)-2- 1 93,2% | 21,6 mg
phenyl-1-(thiazol-2-yl)etyl)amino) HO
propyl)pyrolidin-1-yl)-5-metyl-1-

oxoheptan-4-yl)-N,3-dimetyl

butanamit, axit trifloaxetic

(S)-2-((S)-2-((4-aminobenzyl)
(metyl)amino)-3-metyl
butanamido)-N-((3R,48S,5S)-3-

metoxy-1-((S)-2-((1R,2R)-1- m
20 | metoxy-2-metyl-3-o0x0-3-(((S)-2- 1 HoN 96,7% | 21,1 mg

phenyl-1-(thiazol-2-yl)etyl)amino)
propyl)pyrolidin-1-yl)-5-metyl-1-
oxoheptan-4-yl)-N,3-dimetyl

butanamit, axit trifloaxetic

*Cac hop chat dugc tinh ché bang HPLC diéu ché (Pre-HPLC-001
SHIMADZU, cot SunFire Prep C18 OBD, 5 pm, 19 x 150 mm; pha rira gii:
nuéc/ACN duge dém bang TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10
pht sau d6, 40% dén 100% ACN trong 2 phit; detecto Waters 2489 UV & 254 nm

va 220 nm), dé thu dugc mubi TFA twong tng & dang chét rin mau tring.
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Mb ta dic diém cta cac san phdm cudi: Hop chat 19 LC/MS/UV ESI:
- (C4sH7,NO;S, khéi luong chinh xac bing 876,52) m/z 877 (MH"), 439 [100%,
(M.2H"/2]; UV: RT = 1,76 phat (93,2%, 220 nm). Hop chit 20 '"H NMR: (400
MHz, CD;0D, ppm): & (c6 mit cac chit dong phan hinh hoc) 7,85-7,80 (m, 1H);
7,6-7,5 (m, 1H); 7,4-7,15 (m, 5H); 7,1-7,05 (m, 2H); 6,73-6,70 (m, 2H); 5,8-5,55
(m, 1H); 5,0-4,7 (m, 2H); 4,254,05 (m, 1H); 4,0-0,8 (m, 54H). LC/MS/UV
ESI: (C4sH73N70S, khéi Iugng chinh xac bing 875,53) m/z 876 (MH"), 439 [75%,
(M.2H"/2]; UV: RT = 4,83 phit (96,8%, 254 nm). '"H NMR (400 MHz, CD,0D,
ppm): & (c6 mit cac chét ddng phan hinh hoc) 7,85-7,80 (m, 1H); 7,6-7,5 (m, 1H);
7,4-7,1 (m, 7H); 6,76-6,72 (m, 2H); 5,8-5,55 (m, 1H); 4,9-4,65 (m, 2H); 4,25-4,05
(m, 1H); 4,0-0,8 (m, 54H).

Cacvidu23va24

IM%%

x TFA

Céc hop chit 23 va 24 duoc didu ché theo cach gibng nhu dbi véi cac hop
chét 19 va 20, thay thé amin 1Y bing amin 2D.
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1, Tén Do tinh
So X R , Lwong
khiet*

(S)-N-((3R,4S,5S)-1-((S)-2-
((1IR,2R)-3-(((1S,2R)-1-hydroxy-1-
phenyl

propan-2-yl)amino)-1-metoxy-2-
metyl-3-oxopropyl)pyrolidin-1-yl)-

23 2 1 4 fﬁf 98,5% 5,8 mg
3-metoxy-5-metyl-1-oxoheptan-4- HO ,

y1)-2-((S)-2-((4-hydroxybenzyl)

(metyl)amino)-3-metylbutanamido)

-N,3-dimetylbutanamit, axit

trifloaxetic

(8)-2-((S)-2-((4—aminobenzyl)
(metyl)amino)-3-metylbutanamido)
-N-((3 R,4S,55)-1-((S)-2-((1R,2R)-
3-(((1S,2R)-1-hydroxy-1-

phenylpropan-2-yl)amino)-1- |
24 P 7 ) 1 JIHJJ 99,1% 6,9 mg
metoxy-2-metyl-3- HoN

oxopropyl)pyrolidin-1-yl)-3-
metoxy-5-metyl-1-oxoheptan-4-yl)-
N,3-dimetylbutanamit, axit

trifloaxetic

*Cac hop chdt dugc tinh ché bang HPLC diéu ché (Pre-HPLC-001
SHIMADZU, cdt SunFire Prep C18 OBD, 5 um, 19 x 150 mm; pha rtra giai:
nudc/ACN dugc dém bang TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10
phut sau d6, 40% dén 100% ACN trong 2 phut; detecto Waters 2489 UV & 254 nm
va 220 nm), dé thu duoc mubi TFA twong tng & dang chit rin mau tring.

Mb ti dic didm ciia cdc san phdm cudi: Hop cht 23 LC/MS/UV (ESD)
(C46H73NsOg, khdi Iugng chinh xé4c bang 823,55) m/z 824 (MH"), 846 (MNa"), 413
(100%, (M.2H")/2); UV: 4,76 phut (98,5%, 215 nm). '"H NMR (400 MHz, CDCl;,
ppm): & (c6 mit cac chit ddng phén hinh h(_)c)‘ 7,5-7,2 (m, 5H); 7,9-7,75 (m, 2H);
5,5-5,3 (m, 1H); 4,9-4,6 (m, 2H); 4,55-4,15 (m, 4H); 4,0-0,8 (m, 55H). Hop chét
24 LC/MS/UV (ESI) (C4H74NgO7, khéi lugng chinh xac bang 822,56) m/z 823
(MH"), 845 (MNa"), 861 (MK"); UV: 3,68 phut (99,15%, 254 nm). '"H NMR (400
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MHz, CD;0D, ppm): & (c6 mit cac chit dong phan hinh hoc) 8,0-7,7 (m, 0,5H,
NHCO trao d6i khong hoan toan); 7,5-7,0 (m, 7H); 6,75-6,65 (m, 2H); 4,85-4,5 (m,
2H); 4,4-4,05 (m, 2H); 4,0-0,8 (m, S6H).

. Vidu 27
metyl (S)-2—((2R,3R)-3—((S)-1—((3R,48S,5S)—4—((S)-2—((S)2—((4-
hydroxyphenetyl)(metyl)amino)-3—metylbutanamido)—N,3—dimetylbutanamido)-3—
metoxy—S—metylheptanoyl)pyrolidin—2~yl)—3—metoxy—2—mety1pf0panamido)—3-

phenylpropanoat, axit trifloaxetic

H
E/”?quj\?\m“
TFA
‘ I 7 NH
(0]
0O
/

Vi du 27: Hop chét 27 dugc didu ché theo cach gidng nhu dbi véi hop chét 3
tr amin 3D (70 mg, 0,11 mmol, 1,00 duong lugng), axit 49C (55,5 mg, 0,22 mmol,
2,00 duong luong), DEPC (0,034 ml, 2,00 duong luong) va DIEA (0,055 ml, 3,00
dwong luong) trong DCM (3 ml). San phdm thd dwoc tinh ché bang HPLC diéu ché
(Pre-HPLC—-001 SHIMADZU, ¢4t SunFire Prep C18 OBD, 5 um, 19 x 150 mm; pha
rira giai: nu6c/ACN duge dém bing TFA 0,05%; gradient gdm 20% dén 45% ACN

. trong 10 phut sau d6, 40% dén 100% ACN trong 2 phiit; detecto Waters 2545 UV &
254 nm va 220 nm). Hop chit 27 diéu ché dugc véi hiéu suit bang 3% (2,9 mg) &
dang chit rdn mau tring.
LC/MS/UV (cot Eclipse Plus C8, 3,5 pm, 4,6 x 150 mm; 40°C; 1,5 ml/phut,
- 10% dén 95% MeOH trong nudc (TFA 0,05%) trong 8 phiit); EST (C4sH;sN5O, khéi
luong chinh xac bing 866,56) m/z: 866,5 (MH") va 433,9 (M.2H'/2, 100%), 6,61
phut (89,1%, 210 nm).

'"H NMR (400 MHz, CD;0D, ppm): & (c6 mit céc chit ddng phan hinh hoc)
8,70 - 8,49 (m, 0,9 H, NH/OH trao d6i khong hoan toan); 8,30 - 8,22 (m, 0,3H, NH
trao dbi khong hoan toan); 7,36 - 7,02 (m, 7H); 6,86 - 6,62 (ni, 2H); 4,82 - 4,69 (m,
2H); 4,20 - 4,03 (m, 1H); 3,91 - 3,33 (m, 12H); 3,30 - 2,90 (m, 17H); 2,55 - 0,80 (m,
35H).

Vidu 28
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- (89-2+(5)-2-((3—aminobenzyl)(metyl)amino)—3—metylbutanamido)—-N-
((3R,48S,5S)-1—((S)2—((1R,2R)-3—(((1S,2R)~1-hydroxy—1-phenylpropan—2—
yl)amino)—1-metoxy—2—metyl—-3—oxopropyl)pyrolidin—1—yl)-3—metoxy—5—metyl—
‘ l—oxoheptan—4—yl)-N,3—dimetylbutanamit, axit trifloaxetic

o,

NH OH

Vi du 28A: tert-butyl (3—((3S,68S,9S,1 ()R)—9—((S)—sec—buty1)—1 0-2—((S)—2— -
((1R,2R)-3—(((1S,2R)~1-hydroxy—1-phenylpropan-2—yl)amino)—1-metoxy—2—
metyl—-3—oxopropyl)pyrolidin—1—yl)-2—oxoetyl)-3,6—diisopropyl-2,8—dimetyl-4,7— -
dioxo—11-oxa~2,5,8-triazadodexyl)phenyl)carbamat

) |
HZN\‘)LI‘:\(N 2, OC,H ~ X(N\)LI;\W
BARE. ?; EACAR
‘O NH OH

7\ /\

a: Boc” \©%I(OH DEPC, DIEA, DCM

Hop chét 28A dugc didu ché theo cach gidng nhu d6i v6i hop chét 3 tir amin

2D (100 mg, 0,17 mmol, 1,00 duong lugng), axit 14D (111,25 mg, 0,33 mmol, 2,00
duong lugng), DEPC (0,058 ml) va DIEA (0,05 ml) trong DCM (3 ml). Cén dugc
tinh ché trén cot silic oxit bang hén hop gdbm EtOAc va hexan (1:1) dé thu dugc 100

OH

~

mg (66%) hop chét 28A & dang chét rin mau tréng.

Vi du 28: Hop chét 28 dugc tdng hop theo cach gidng nhu d6i véi hop chit 2
tir hop chét trung gian 28A (100 mg, 0,11 mmol, 1,00 dwong lrong). San pham tho
(80 mg) dugc tinh ché bing HPLC diéu ché (Pre-HPLC-001 SHIMADZU, c6t
SunFire Prep C18 OBD, 5 um, 19 x 150 mm; pha rra gidi: nudc/ACN duge dém
bang TFA 0,05%; gradient gdm 20% dén 40% ACN trong 10 phut sau d6, 40% dén
100% ACN trong 2 phut; detecto Waters 2545 UV & 254 nm va 220 nm). Hop chit

28 diéu ché duoc voi hiéu sudt bing 20% (20 mg) & dang chét rin mau tring.
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LC/MS/UV (cot Ascentis Express C18, 2,7 pm, 4,6 x 100 mm; 40°C;
1,5 ml/phat, 10% dén 95% MeOH trong nuéc (TFA 0,05%) trong 8 phut);
ESI (C46H74NcO7, khdi lugng chinh xac bang 822,56) m/z: 823,5 (MH") va 412,4
(M.2H'/2, 100%),) 12,45 phit (87,2%, 210 nm).

'H NMR: (400 MHz, CD;0D, ppm): & (c6 mit cic chit ddng phan hinh hoc)
7,47 - 7,20 (m, 5H); 7,10 - 7,01 (m, 1H); 6,80 - 6,56 (m, 3H); 4,82 - 4,52 (m, 3H);
4,33 - 4,03 (m, 2H); 3,91 - 3,82 (m, 0.5H); 3,75 - 3,35 (m, 9.5H); 3,28 - 3,10 (m,
2H); 2,79 - 2,90 (m, 1H); 2,60 - 2,40 (m, 2H); 2,30 - 0,80 (m, 40H).

Vidu 29
Axit (}S)—2—((2R,3R)—3—((S)—1—((3R,4S,5 S)-4—((S)-2—((S)-2—((3—aminobenzyl)
(metyl)amino)-3—metylbutanamido)-N,3—dimetylbutanamido)—-3—metoxy—5—
metylheptanoyl)pyrolidin—2—yl)——3—metoxy—2;mety1propanamido)—3—

phenylpropanoic, axit trifloaxetic

IWCQY%

TFA

O

| Vi du 29: Hop chét 15 (100 mg, 0,10 mmol, 1,00 dwong lugng) duogc hoa tan

trong hdn hop gdm nuée (5 ml), ACN (5 ml) va piperidin (2,5 ml). Hén hop phan
~{mg nay dugc khudy qua dém & nhiét d6 méi trudng va sau do, ¢6 dudi ap suét giam.
Can duoc tinh ché bﬁng HPLC diéu ché (Pre—HPLC-001 SHIMADZU, cot SunFire
Prep C18 OBD, 5 pm, 19 x 150 mm; pha rira gidi: nudc/ACN &uqc dém biang TFA
0,05%; gradient gdbm 20% dén 40% ACN trong 10 phut sau do, 40% dén 100% ACN
trong 2 phut; detecto Waters 2545 UV & 254 nm va 220 nm), dé thu duoc 20 mg
(20%) hop chét 29 & dang chét rin mau tring.

LC/MS/UV (cdt Eclipse Plus C8, 3,5 pm, 4,6 x 150 mm; 40°C; 1,0 ml/phit,
40% dén 95% MeOH trong nuéc (TFA 0,05%) trong 18 phut); ESI (C46H7,NgOs,
khéi luong chinh x4c bing 836,54) m/z: 837,5 (MH") va 419,4 (M.2H'/2, 100%),
10,61 phat (92,5%, 210 nm).
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'H NMR: (400 MHz, CD;0D, ppm): & (c6 mit céc chét ddng phan hinh hoc)
738 - 7,15 (m, 6H); 7,00 - 6,99 (m, 3H); 4,85 - 4,68 (m, 2H); 4,37 - 3,38 (m, 11H);
3,31 - 2,70 (m, 8H); 2,60 - 0,82 (m, 35H).

Vidu 49
(S)—2—((S)—2—((4—hydroxyphenetyl) (mtyl) ammo)—3—metylbutanamdo)—N

((3R,48S,55)-3—metoxy-1 —((S)—2—((1R,2R)—1—metoxy—2—mety1—3—oxo—3—(((S)—2—
phenyl—1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1—yl)-5—metyl-1—-oxoheptan—
4—yl)-N,3—dimetylbutanamit, axit trifloaxetic

N
S
Vi du(49A: 2—(4—hydroxyphenyl)axetaldehyt

"DMSO.EtN EtN o

4—(2-hydroxyetyl)phenol (4 g, 28,95 mmol, 1,00 quiv) dugc hoa tan trong
DMSO (32 ml) va sau d6, TEA (8,8 ml, 2,20 duong lugng) duge bd sung timg giot
vao. Dung dich chira SO;.Py (10 g, 2,20 duong luong) trong DMSO (36 ml) dugc bd
sung vao va hdn hop nay dugc khudy qua dém & nhiét ¢ moi truong. Hon hop phan
tng nay dugc trung hoa bang 250 ml nuée va duge chiét 3 1an bang 100 ml AcOEt.
Céc pha hitu co dugc gop lai, rira 5 14n bang nude (100 ml) sau d6, hai 14n biang 150
ml NaCl (sat.), 1am kho bang natri sulfat, loc va cd. Can dugc tinh ché trén sili;:agel
(EtOAC/PE (1:10) dé thu dugc 1 g (25%) hop chét 49A & dang dau khong mau.

Vi du 49B: benzyl (S)-2-((4-hydroxyphenetyl)(metyl)amino)-3-metyl

butanoat

B S S oV

NaBH(OAc)3; DIEA, THF
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Hop chét 49B dugc tdng hop theo cach giéng nhu ddi v6i hop chit 14C tir
amin 1ZC (1,5 g, 5,82 mmol, 0,99 duong lugng), aldehyt 49A (800 mg, 5,88 mmol,
1,00 duong luong), NaBH(OAc); (2,7 g, 12,74 mmol, 2,17 duong luong) va DIEA
(4,23 ml) trong THF (25 ml). Hon hgp phéan ﬁng nay dugc trung hoa bang 50 ml
nudce va duge chiét 3 1an bﬁng 50 ml AcOEt. Céac pha hitu co dugc gop lai, lam kho
béng natri sulfat, loc va c6. Cin duoc tinh ché trén silicagel (EtOAc/PE (1:10) dé thu
dugc 600 mg (37%) hop chét 49B & dang chit ran mau tring.

Vi du 49C: Axit (S)-2-((4- hydroxyphenetyl)(metyl)armno) -3- metylbutan01c

\©\/\ \/@ Pd/C,HZ \()\/\
0
N | MeOH N Ny
I3 )

Hop chit 49B (0,5 g, 1,46 mmol, 1,00 dueng lugng) duge hoa tan trong 40 ml

MeOH véi su ¢6 mit cia Pd/C (250 mg) va dugce hydro hoa trong 3 gio & nhiét do
mdi trudng va ap sudt khi quyén. Mbi trudng phéan tmg duge loc va cd duéi ap suét
giam dé thu dugc 0,4 g hop chit 49C & dang chét rin mau tring.

Vi du 49: Hop chét 49 duoc téng hop theo cach gidng nhu ddi véi hop chit 3
tir amin 1Y (53,4 mg, 0,08 mmol, 2,00 duong lugng), axit 49C (70 mg, 0,28 mmol,
1,00 duong luong), DEPC (0,032 ml, 2,00 duong Iuong) va DIEA (0,053 ml, 3,00
dwong luong) trong DCM (3 ml). Cin duge tinh ché bing HPLC didu ché (Pre-
HPLC-001 SHIMADZU, cét Atlantis Prep OBD T3, 5 pm, 19 x 150 mm; pha rtra
gidi: nu6c/ACN dugc dém bing TFA 0,05%; gradient gdm 20% dén 45% ACN
trong 10 phﬁt sau do, 45% dén 100% ACN trong 2 phut; detecto Waters 2545 UV &
254 nm va 220 nm), d& thu dugc 3 mg (1%) hop chit 49 & dang chét rin mau tring.

LC/MS/UV (cdt Ascentis Express C18, 2,7 pm, 4,6 x 100 mm; 40°C;
1,5 ml/phat, 10% dén 95% MeOH trong nuéc (TFA 0,05%) trong 8 phiit);
ESI (C40H74N40S, khéi luong chinh x4c bang 890,5) m/z: 891,5 (MH") va 4464

C(M.2H'/2, 100%), 6,69 phtit (100%, 210 nm).

'H NMR: (400 MHz, CD;0D, ppm): & (c6 mit cac chit ddng phan hinh hoc)
8,92 - 8,87 (m, 0,5 H, NHCO, trao ddi khong hoan toan), 8,70 - 8,63 (m, 0,4 H,
NHCO, trao d6i khong hoan toan), 8,85 - 8,77 (m, 1H), 7,59 - 7,51 (m, 1H), 7,35 -
7,03 (m, 7H), 6,82 - 6,71 (m, 2H), 5,77 - 5,58 (m, 1H), 5,81 - 5,70 (m, 1H), 4,21 -
0,80 (m, 58H).
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Vidu 50
Axit (S)2—((2R,3R)-3—((S)-1-((3R,4S,5S)4—((S)2—((S)2—((4-
hydroxyphenetyl)(metyl)amino)—3—metylbutanamido)—N,3—difnetylbutanamido)—3—
metoxy—5—metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)-3—

phenylpropanoic, axit trifloaxetic

' H
o Al 0L O
TFA [ NH
(@)
fa

Vi du 50: Hop chit 50 du@c diu ché theo cach giéng nhu dbi v6i hop chit 4,
tir hop chét 27 (100 mg, 0,10 mmol, 1,00 dwong luogng). Cin duge tinh ché bang
HPLC diéu ché (Pre-HPLC-001 SHIMADZU, ct Atlantis Prep OBD T3, 5 um, 19
x 150 mm; pha rira giai: nu6c/ACN dugc dém bing TFA 0,05%; gradient gdm 20%
o dén 40% ACN trong 10 phit sau do, 40% dén 100% ACN trong 2 phit; detecto

~ Waters 2545 UV ¢ 254 nm va 220 nm), d¢ thu dugc 10,7 mg (11%) hop chit 50 &
dang chét rin mau tring. _

LC/MS/UV (cot Ascentis Express C18, 2,7 pm, 46 x 100 mm; 40°C;
1,5 ml/phat, 10% dén 95% MeOH trong nudc (TFA 0,05%) trong 8 phut);
ESI (C4;H3NsO,, khéi luong chinh xéc b’éng 851,5) m/z: 852,5 (MH") va 426,8
(M.2H'/2, 100%), 6,46 phit (91,7%, 210 nm).

'H NMR: (400 MHz, CD;0D, ppm): & (c6 mit céc chit ddng phan hinh hoc)
7,34 - 7,15 (m, 5H); 7,15 - 7,04 (se, 2H), 6,82 - 6,83 (m, 2H), 4,83 - 4,70 (m, 1H),
4,21 - 4,00 (m, 1H), 3,90 - 3,80 (m, 1H), 3,74 - 3,62 (m, 1H), 3,57 - 2,86 (m, 20H),
2,56 - 0,80 (m, 36H).

Vidu 51
metyl (S)-2—((2R,3R)-3—((S)-1—((3R,48S,5S)—4—((S)-2—((S)2—((4-
hydroxybenzyl)(metyl)amino)-3-metylbutanamido)-N,3—dimetylbutanamido)-3—
metoxy—5—metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)—3-

phenylpropanoat, axit trifloaxetic
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TFA \ OOJH\

Vi du 51A: tert-butyl (4—formylphenyl)carbonat
: @/&() Boc,0O » /@/ '§O
HO™ N7 DMAP  Bocg

4-hydroxybenzaldehyt (3,0 g, 24 mmol) dugc hoa tan trong 30 ml DCM véi
su c6 mit cia 4-DMAP (300 mg, 2,46 mmol, 0,1 equiv.) va di—tertbutyl dicacbonat
(5,35 g, 24 mmol, 1,0 equiv.) va dugc khudy 1 gid & nhiét 46 méi truong. Sau dé,
dung dich nay dugc pha lodng bing 200 ml nuéc va chiét 3 14n bang 100 ml DCM.
Céc pha hitu co duge gop lai, 1am kho bing natri sulfat, loc va ¢6 dudi ap suit giam
dé thu duoc 5 g (92%) hop chit 51A & dang chét rin mau tring.

Vi du 51B: benzyl (S)-2((4-((tert-butoxycarbonyl)oxy)benzyl)(metyl) amino)-

3-metylbutanoat
S
[ = N I
S (< PS¢0
I Z HIN™. | Boc | = | O
- 0 0

NaBH(OAc); DIEA, THF "

Hop chéit 51A (220 mg, 0,99 mmol) dugc hoa tan trong 5 ml THF v&i su ¢o -

mit ctia hop chit 1ZC (255 mg, 0,99 mmol, 1,0 equiv.), NaBH(OAc); (420 mg, 2
mmol, 2,0 equiv.) va DIEA (654 ul) va dugc khudy qua dém & nhiét 46 mdi truong.
Sau d6, dung dich nay duoc pha loing bing 100 ml nudc va chiét 3 14n bang 50 ml

Boc . o

EtOAc. C4c pha hitu co duge gop lai, 1am kho bang natri sulfat, loc va c¢6 dudi ap
suat giam. Cin dugc tinh ché trén cot silic oxit bang hdn hop gébm EtOAc va PE
(1:100) dé thu duoc 200 mg (47%) hop chit 51B & dang chét rin mau tring.

Vi du 51C: Axit (S)-2—((4—((tert-butoxycarbonyl)oxy)benzyl)(metyl)amino)—
3—metyl butanoic

o\/© OH
N\/’;( _PdiCHy
| O Boc\

Bocvg EtOAC
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Hop chét 51C dugc didu ché bang cach hydro hoa hop chét 51B (200 mg),
theo quy trinh duoc sir dung dé diéu ché hop chit 3F.

Vi du 51D: metyl (S)-2—((2R,3R)-3—((S)—-1—((3R,4S,5S)—4—((S)-2—((S)—2-
((4—((tert—butoxycarbonyl)oxy)benzyl)(metyl)Jamino)—-3—metylbutanamido)—N,3—
dimetylbutanamido)-3-metoxy—5—metylheptanoyl)pyrolidin—2—yl)-3-metoxy—2—
metylpropanamido)—3—phenylpropanoat

o)

0
/

Hop chit 51D duge didu ché biang cach ghép cip hop chit 51C v6i amin 3D,
theo quy trinh dugc st dung dé di€u ché hgp chat 3 dé thu dugc san phdm mong
muon & dang dau mau vang vdi hiéu suat bang 60%.

Vi du 51: Hop chat 51D (80 mg, 0,08 mmol) dugc hoa tan trong 1 ml DCM
vo1 su ¢6 mat cua 0,5 ml TFA, dugc khqu tfong 2 gid & nhiét do moi trudng va sau
do, c6 dudi 4p suét giam. Can dugc tinh ché bang HPLC diéu ché (Pre-HPLC-010,
cdt SunFire Prep C18 OBD, 5 pm, 19 x 150 mm; pha rira giai: nugc/ACN duge dém
bang TFA 0,05%; gradient gdm 23% dén 40% ACN trong 10 phit sau do, 40% dén
95% ACN trong 2 phut; detecto Waters 2489 UV & 254 nm va 220 nm). Hop chét 51
didu ché dugc vai hidu sudt bang 24% (20 mg) & dang chit rdn mau tring.

\ LC/MS/UV (Zorbax SB-Aq, 1,8 pm, 4,6 x 100 mm; 2% MeOH trong nudc
(TFA 0,05%) trong 1 phut sau d6, 2% dén 95% MeOH trong 13 phit); ESI
(C47H73N50o, khéi hrong chinh xdc bing 851,54) m/z: 874,5 (MNa'), 4269

(M.2H'/2); 12,48 phiit (96%, 210 nm).
| 'H NMR: (300 MHz, CD0D, ppm): 8 (c6 mit cic chét ddng phan hinh hoc)
8,1 - 8,6 (m, 0,9H, NHCO trao dbi khc“;ng hoan toan); 7,29 - 7,27 (m, 2H), 7,25 -
6,86 (m, 5H), 6,84 - 6,83 (m, 2H), 4,83 - 4,72 (m, 3H), 4,26 - 0,82 (m, 58H).

Vidu6l
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(S)-2-((S)-2-((4-aminophenetyl)(metyl)amino)-3-metylbutanamido)-N-((3R,48S,5S)-
3-metoxy-1-((S)-2-((1R,2R)-1-metoxy-2-metyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-
yl)etyl)amino)propyl)pyrolidin-1-yl)-5-metyl-1-oxoheptan-4-yl)-N,3-

dimetylbutanamit
©w Ir A m 2;
T

Vi du 61A: N-(4-aminophenetyl)-N-metyl-L-valin dihydroclorua

BocHN HoN
\©\A OH —— >  2HCI \©\A OH
N N
5 5

Hop chét 11D (962 mg, 2,75 mmol) duge hoa tan trong 10 ml dung dich HCI trong
propan-2-ol (5 - 6 M) c6 ban trén thi truong, va khudy & nhiét do phong trong 2 gio.
Phan tich TLC cho thdy nguyén liéu ban diu dugc tiéu thu hoan toan. Dung méi

~dugc lam bay hoi dudi ap sut giam, va chit rin mau vang thu dugc dugce nghién véi
Et,0 (2 x 10 ml). San phim nay duoc lam kho trong chén khong dé tao ra hop chit
61A duéi dang chét rin mau vang (322 mg, 47%).

Vi du 61: Axit carboxylic 61A (73 mg, 0,23 mmol, 1 eq.) va amin 1Y (150
mg, 0,23 mmol, 1 eq.) dugc hoa tan trong DMF kho (2 ml). DIEA (158 pnl,
0,90 mmol, 4 eq.) va‘i DECP (51 ul,' 0,34 mmol, 1,5 eq.) dugc bd sung vao va hén
hop phan tng duoc khudy trong 4 giﬁr & nhiét do phong. Phan tich bang LC-MS cho
thiy nguyén liéu ban ddu dugc tiéu thy hoan toan. Dung méi duge 1am bay hoi duéi
ap suft giam, va cin dugc tinh ché bang sic ky nhanh trén silicagel (DCM/MeOH)
dé tao ra hop chéit 61 dudi dang chét rin mau vang nhat (83 mg, 40%).

'H NMR: (500 MHz, DMSO-ds, ppm): & (c6 mit cac chit dong phan hinh
héc), 8,86 (d, 0,5H, NHCO); 8,65 (d, 0,5H, NHCO), 8,11-8,05 (m, 1H, NHCO), 7,80
(d, 0,5H, thiazol), 7,78 (d, 0,5H, thiazol), 7,65 (d, 0,5H, thiazol), 7,63 (d, 0,5H,
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thiazol), 7,32 — 7,12(m, 5H), 6,83 (d, /=8,3 Hz, 2H), 6,45 (d, J/=8,3 Hz, 2H), 5,56 —
5,49 (m, 0,5 H), 5,42 — 5,35 (m, 0,5H), 4,78 (s, 2H, NH;), 4,74 — 4,46 (m, 2H), 4,01
— 0,66 (m, 57H).

HPLC (Xbridge Shield C18, 3,5 um, 4,6 x 50 mm ; 3,5 ml/phut, 40°C, 0 dén
95% MeCN trong nuée (TFA 0,1%) trong 2,25 phit sau do, 95% MeCN trong 0,5
| phut, Tr = 1,31 phut (96,5%, 220 nm).

m/z (Q-TOF EST") .890,5558 (2%, MH", C4H7N,OS yéu cau 890,5572),
445,7834 (100%, (MH,)?", C4oH,7N;06S yéu ciu 445,7823).

Vidu 62
Metyl ((2R,3R)-3-((S)-1-((3R,4S,5S)-4-((S)-2-((S)-2-((4-
aminophenetyl)(metyl)amino)-3-metylbutanamido)-V,3-dimetylbutanamido)-3-

~ metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-

phenylalaninat
ENQL&N%
o _A_l o_o 5
Vo7 NH
0

(O

Vi du 62: Hop chét 62 duoc diéu ché theo cach gibng nhu dbi véi hop chét

61, bang cach sir dung axit carboxylic 61A (69 mg, 0,21 mmol, 1 eq.), amin 3D (135

‘mg, 0,21 mmol, 1 eq.), DIEA (75 pl, 0,43 mmol, 2 eq.) va DECP (49 pl, 0,32 mmol,

1,5 eq.). San phim thdé dugc tinh ché bing cich sic ky nhanh trén silicagel

(DCM/MeOH) dé tao ra hop chit 62 dudi dang chit rin mau hoi vang (82 mg, 45%).

'"H NMR: (500 MHz, DMSO-ds, ppm): & (c6 mit cic chit ddng phan hinh

hoc), 8,50 (d, J=8,3, 0,5H, NHCO); 8,27 (d, J=8,0, 0,5H, NHCO), 8,15—8,04 (m, 1H,

NHCO), 7,27 - 7,13 (m, 5H), 6,86 — 6,79 (m, 2H), 6,48 — 6,42 (m, 2H), 4,78 (s, 2H,

NH,), 4,74 — 4,44 (m, 3H), 4,01 — 3,72 (m, 1,5H), 3,66 (s, 1,5H, CO,Me), 3,63 (s,
1,5H, CO,Me), 3,57 - 0,65 (m, 55,5H).
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HPLC (Xbridge Shield C18, 3,5 pm, 4,6 x 50 mm ; 3,5 ml/phiit, 40°C, 0 dén
95% MeCN trong nudc (TFA 0,1%) trong 2,25 phut sau d6, 95% MeCN trong 0,5
phut, Tr = 1,29 phut (95,3%, 220 nm).

m/z (Q-TOF ESI") 865,5800 (2%, MH", C4H7NsOs yéu ciu 865,5797),
433,2937 (100%, (MH,)**, C4sH,5N¢Os yéu ciu 433,2935).

Vidu 63
((2R,3R)-3—((S)-1-((3R,4S,5S)-4-((S)-2-((S)-2-((4-aminophenetyl)(metyl)amino)—3—
metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-

2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin 2,2,2-trifloaxetat

. i
H
K TINN%N ;
o _~_ ! o_o 5
\
o7 "NH
0

OH
Vi du 63: Hop chét 62 (23 mg, 0,03 mmol) dugc hoa tan trong hén hop gdm
nude {1 ml) va axetonitril (1 ml). Piperidin (0,75 ml) dugc bd sung vao va hdn hop
nay dugc khudy & nhiét do phong trong 5 gior. Phan tich TLC cho thiy nguyén liéu
ban d4u duoc tiéu thu hoan toan. Dung méi ndy dugc 1am bay hoi dudi 4p suit giam,
va cin duge tinh ché bang HPLC diéu ché (cot SunFire Prep C18 OBD, 5 um, 19 x
150 mm; pha dong: nu6c/MeCN dugc dém bing TFA 0,1%; gradient gdbm 20% dén
40% MeCN trong 10 phut, sau do, tir 40% dén 100% MeCN trong 2 phit; detecto
UV Waters 2545 & 254 nm va 220 nm). Hop chét 63 diéu ché duoc dudi dang chit
rdn mau tring (14 mg, 66%). A
'H NMR: (500 MHz, DMSO-ds, ppm): & (c6 mit cic chit ddng phan hinh
hoc), 12,7 (s(br), 1H, CO,H), 9,58 (m(br), 1H); 9,04 — 8,89 (m, 1H), 8,41 (d, 0,6H,
NHCO), 8,15 (d, 0,4H, NHCO), 7,27 — 7,13(m, 5H), 7,13 — 6,99 (m(br), 2H), 6,90 —
6,64 (s(br), 2H), 4,77 — 3,40 (m, 10H), 3,34 — 2,75 (m, 20H), 2,34 — 1,94 (m, 4H),
1,90 - 0,7 (m, 25H).

-69-



28838

HPLC (Xbridge Shield C18, 3,5 um, 4,6 x 50 mm ; 3,5 ml/phit, 40°C, 0 d&n 95%
MeCN trong nuge (TFA 0,1%) trong 2,25 phit sau do, 95% MeCN trong 0,5 phut,
Tr = 1,24 phit (100%, 220 nm).

m/z (Q-TOF ESI") 851,5641 (6%, MH', C4;H;sNgOs yéu cau 851,5641),
4262854 (100%, (MH,)?", C47H;6NOg yéu ciu 426,2857).

Vidu 64 ,
(S)-2-((S)-2-((4-aminophenetyl) (metyl)amino)-3-mety1butaﬁamido)—N—((3 R,48,5S)-
1-((S)-2-((1R,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-metoxy-2-
metyl-3-oxopropyl)pyrolidin-1-yl)-3-metoxy-5-metyl-1-oxoheptan-4-yl)-N,3- -

dimetylbutanamit

QX \fm(( >
(0] PN O\ (0] o
PN

o’ /L OH

7

=/

Hop chét 64 duoc didu ché theo cach gidng nhu dbi véi hop chit 61, bing
cach st dung axit carboxylic 61A (93 mg, 0,29 mmol, 1 eq.), amin 2D (174 mg, 0,29
mmol, 1 eq.), DIEA (100 pl, 0,58 mmol, 2 eq.) va DECP (66 ul, 0,43 mmol, 1,5 eq.).
San phim thé duoc tinh ché bang sic ky nhanh trén silicagel (DCM/MeOH) dé tao
ra hop chét 64 du6i dang chit rin mau tring nho (51 mg, 21%).

'H NMR: (500 MHz, DMSO-ds, ppm): & (c6 mit cac chit dong phan hinh -
hoc), 9,61 (m(br), 1H); 9,05 — 8,89 (m, 1H), 7,93 (d, 0,6H, NHCO), 7,64 (d, 0,4H,
NHCO), 7,36 — 6,98(m,‘ 7H), 6,92 — 6,70 (m(br), 2H), 5,45 (s(br), 1H), 4,80 — 4,41
(m, 3H), 4,06 — 3,44 (m, 4H), 3,37 — 2,79 (m, 18H), 2,45 — 2,21 (m, 3H), 2,17 - 0,70
(m, 35H).

HPLC (Xbridge Shield C18, 3,5 pm, 4,6 x 50 mm; 3,5 ml/phit, 40°C, 0 dén
95% MeCN trong nuéc (TFA 0,1%) trong 2,25 phut sau 46, 95% MeCN trong 0,5
phut, Tr = 1,20 phat (100%, 220 nm).
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m/z (Q-TOF ESI") 837,5826 (33%, MH', C4H;7NsO; yéu ciu 837,5848),
419,2956 (100%, (MH,)**, C47H;¢N¢Os yéu cau 419,2961).

II - Hoat tinh sinh hoc ctia céc hgp chit theo sang ché

Phuong phép:

Nudi cdy té bao. Cac té bao A549 (ung thu phdi khong phai té bao nho -
ATCC CCL-185) vA MDA-MB-231 (caxinom tuyén vii — ATCC HTB-26) lan Iuot
dugc nudi cdy trong mdi truong cin thiét t6i thidu Eagle (Minimum Essential
Medium - MEM) chira 5% huyét thanh thai bé (fetal calf serum - FCS) va moi
trubhg Eagle cai tién ctia Dulbecco (Dulbecco’s modified Eagle Medium - DMEM)
chira 10% FCS. Cac té bao MCF7 (caxinom tuyén via — ATCC HTB-22) va SN-12C
(caxinom than — ATCC) dugc duy tri trong moi truong RPMI1640 (khdng chira dé
phenol dbi véi t& bao MCF7) chﬁa 10% FCS. Tt ca cac mdi truong duoc bd sung
fungizone (1,25 pg/ml) va penixilin—streptomycin (100 U / 100 pg/ml). Cac té bao
dugc nudi ciy dudi cac diéu kién chudn trong ti G & nhiét d6 37°C, 5% CO, va do
4m khong khi 13 95%.

Hoat tinh chéng ting sinh trén 4 dong té bao khéi u. Céc hop chét theo sang
ché duoc thir nghiém hoat tinh chdng ting sinh ctia ching bing cach sir dung thir
nghiém tang sinh ATPlite (Perkin Elmer, Villebon sur Yvette, France) trén bang tong
hop gém 4 dong té bao. Cac té bao dugc gieo cdy trong dia 96 15 (10° t& bao/16 dbi
_ v6i A549, 2,10° d6i véi MCF7, MDA-MB-231 va SN12C) & ngdy 0 va & ndng do dé
bao dam céc té bao duy tri theo pha sinh truéng té bao logarit trong subt giai doan xir
1y bang dugc chét trong 72 gid. Sau khoang thoi gian 0 1a 24 giv, tit ca cac té bao
dugc xtt Iy bang cac hop chét thir nghiém duoc pha lodng lién tiép (11 pL dung dich
10X trong 1% DMSO — 6 18/ diéu kién). P& tranh dinh cic hop chét trén ddu mut,
céc diu mut dugc thay ddi gitra hai 1an pha loang lién nhau. Sau d6, cac té bao dugc
dit trong t G & nhiét 6 37°C, 5% CO,. Vao ngay 4, kha ning sdng cta té bao dugc
d4anh gia bang cach do liéu ATP dugc giai phong béi cac té bio c6 thé séng duge. S6
té be‘lo c6 thé séng duge duge phan tich so véi sb té bao duge xir Iy biang dung moi.
Céc tri s6 ECs, dugc xac dinh bang phan tich khép duong cong (md hinh hdi quy

khong tuyén tinh véi dap tmg lidu dang chir S, hé sé goc cia dudng cong bién dbi),
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dwoc thyuc hién bang thuat toan do phdn mém GraphPad tao ra (GraphPad Software
Inc., CA, USA).

Két qﬁé:

Céc hop chit khac nhau:

Céc hop chét khéac nhau theo sang ché dugc thir nghiém dé xac dinh hoat tinh
chéng tang sinh cta chung trén dong té baio MDA-MB-231 theo phuong phép duoc
mo ta trén day. Céc hoat tinh do dugc c6 tri s6 ECso < 0,1uM.

- Vai vi du sau dugc chon trong sb cac hop chét theo sang ché c6 dic tinh
chéng tang sinh hoan toan dic biét:
Vi du 12: ECso = 5,80x10™ M; Vi dy 13: ECso = 7,95x10° M; Vi du 15: ECso =
1,70x10™° M; Vi du 27: ECs=1,20x10™° M.

Céc dong té bao khac nhau:

Hop chét 15 duoc thir nghiém trén cac dong té bao khac nhau (A549, MDA
MB-231, MCF-7, SN12C) theo phuong phap dugc mo ta trén day. Cac hoat tinh do
duoc ¢o tri s6 ECsy < 0,1 uM.

ECsy (M) A549 MDA-MB-231 MCF-7 SN12C

Hop chit 15 1.45x10°° 1,70x107"° 7,15x107"° 2,18x107™"°

Cac vi du so sanh:
Su thay thé trén vong phenyl (amino/hydroxyl cho carboxyl) dugc nghién ciru
trong cc vi du so sanh dudi day thé hién hoat tinh chéng ting sinh dugc cai thién

ctia dugc chit theo sang ché chira phan tir thé amino hodc hydroxyl .

ECso (M)
S6 CAu tric MDA-
A549
MB-231
| 3
BN Ofgr“ R

12 @/»N N N0 | o~ 1,48x107°(5,.80x107°

N A 0 . /

| |
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ECso M)
S6 Ciu triic MDA-
A549
MB-231
“ J
N, ", H (o]
|9 | J/g//N N
15 H2N/©\/N\E/U\H N v 0 ’ 440/ 1,45x107°|1,70x10™"
PN 0
J
|9 | \? 0 fgrﬁ ‘“/O
27 @/VNJ\H N N, 0] o 8,60x10™1(1,20x10™"°
Ho A 0 /
$
' ~ H o
Viduso |9 N fng \\\\\ /
' NgvlLN N N, O o 3,76x10” | 2,29x10”
sanh HO 2. Mo /
I .
$
| © \T | \Q o ///grn ‘”‘/2
13 My N, 6 | on [2,71x10° | 7,95x10°
HN PN (0] - \\/
|
$
~ H o
Vi du so | F 19 9 J/( N
‘ N\:/J\N\/g(N"’“ N, O Yon | 4,03x107 | 9,75x107
séanh HO Mo L
o
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1. Hop chét c6 cong thirc (I) sau:

(0]
H
R3\N N\)I\N N
| i £ |
(0] (0]
pd
(@)
| NH
(0] R4
R

R, O

2

@)

trong do:

— R;=O0H vaR, =metyl, hodc
R; =H va R, = COOH, COOMe hoic thiazol-2-yl,

— Rs 1a nhom (C1—Cg)alkyl, va

— R4 12 nhém phenyl—(C,—Cy)alkyl dugc thé boi mot nhém duge chon trong s6 cac
nhém OH va NRgR;, v6i Ry vd Ry doc 1ap v6i nhau la H hodc nhom
(C,—Cy)alkyl, trong d6 nhém phenyl—(C,—C»)alkyl dugc ndi v6i phan con lai ctia
phan tir qua gbc (C,—C,)alkyl ctia né,

hodic mudi, hydrat hoic solvat duoc dung ciia chiing.
2. Hop chét theo diém 1, khac biét & chd, R; 1a H va Rz 1a COOH hodc COOMe.

3. Hop chét theo diém bat ky trong s cac diém tir 1 dén 2, khac biét & chd, R; 1
nhom metyl.

4. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 3, khac biét & chd, R, 13
nhém phenyl—(C,—C»)alkyl dugc thé bsi mot nhém trén gbc phenyl dugc chon trong

s0 cac nhom OH va NRgR .

5. Hop chét theo didm 4, khac biét & chd, R, 14 nhém phenyl—(C,—C,)alkyl dugc thé
b6i mot nhém NRgR trén gbe phenyl.
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6. Hop chit theo didm bét ky trong sé cac diém tir 1 dén 3, khac biét & chd, Ry c6

cOng thirc sau:

trong d6 X, 14 OH hodc NRgR;y va m béng 1 hoac 2.
7. Hop chit theo diém 6, khac biét & chd, X, 1a NReR .

8. Hop chat theo diém bat ky trong s6 cac diem tir 1 den 3, khac biét & chd, Ry ¢
cong thue sau:

Xo N

.

m

trong dé X, 12 NRgRjp va m bé‘lng 1 hoac 2.

9. Hop chét theo diém 1, trong d6 hop chét nay dugc chon trong sé:

d
_N /I - o -
DO
N N
SUREPD oWy

| = l
0 A 0L 0 ~
\ 7 NH \\
1L
O—
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HoN
IOPNED:
EN%;Q\WN
o AL o_ O

\
o” "NH

0
OH

N
o}
. H
\O\AN\/Q(N\)J\N\/(;\H/N
| o/i\| 0L 0
\o

NH
OH

a

~—

b

va cac mudi duge dung cia chung nhu cac mudi duge tao ra bang axit trifloaxetic.

10. Dugc phim chira hop chét c6 cong thirc (I) theo diém bét ky trong s6 cac diém tir

1 dén 9 va it nhit mot t4 dugc duoc dung.

11. Duoc phém theo diém 10, trong d6 dugc phém nay con chira mdt hoat chét khac,
dwgc chon c6 loi trong sb cac chdng ung thu, dic biét 13 chira chit chdng ung thu
gdy doc té bao nhu navelbine, vinflunine, taxol, taxoter, 5—flouraxil, methotrexate,
doxorabicin, camptothecin, gemcitabin, etoposide, cis—platin hodc carmustin; va chét

chéng ung thu dang hormon nhu tamoxifen hodc medroxyprogesterone.

12. Phuong phap diéu ché hop chit c6 cong thirc (I) theo diém bt ky trong sb céac
diém tir 1 dén 9 bao gdm phan ng ngung tu giira hop chét c6 cong thic (VI) sau:

A

R2

(VD)

trong d6 R; va R, 1a nhu duoc x4c dinh & diém 1, va
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RB\'II(X

0]
Raa (VII)
trong d6 R; 1a nhu dugc xéc dinh & diém 1, Ry, 12 nhém R, nhu dugc x4c dinh &

hop chét ¢6 cong thirc (VII) sau:

diém 1, tiy ¥ & dang dugc bao vé, va X 13 OH hoic CI.

13. Phuong phép didu ché hop chit c6 cong thirc (I) theo diém bét ky trong sd cac
diém tir 1 dén 9 bao gdm phén g thay thé gitra hop chat c6 cong thirc (VIII) sau:

R,

O
R>

NH R,

(VII)
trong d6 Ry, R, va R 1a nhu duogc xé4c dinh & diém 1, va
hop chét c6 cdng thire (X) sau:
Y (X)
trong d6 Ry, 1a nhém R4 nhu dugc xac dinh & diém 1 tuy v & dang duge bdo v¢, va'Y
14 nhom roi chuyén nhu Cl, Br, I, OSO,CH3, OSO,CF; hodc O-Tosyl.

14. Phuong phap didu ché hop chit c6 cong thirc (I) theo diém bét ky trong s cac
diém tir 1 dén 9, trong d6 R4 12 nhém —~CH,Ry, v6i Ryy 12 nhém phenyl hodc phenyl-
metyl dugce thé bdi mot nhém duge chon trong sb6 cac nhém OH va NRgR o, -

bao gdm phan tng amin héa khir gitta hop chét c6 cong thire (VIII) sau:

F':(NJL

0 _~
Rs

(VIID)
trong d6 Ry, R, va R 1a nhu dugce xé4c dinh & diém 1, va
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hop chét ¢ cong thire (XI) sau:
R4~ CHO(XI)
trong d6 Ry, 1a nhu dugc x4c dinh trén day.
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