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(21) 1-2021-05477

(57) Sang ché dé xuat cac dan xuét triterpen c6 cong thire (I); va cac mudi duoc

dung cua ching, trong d6 Ri, Ro, R3, R4, va vong 5 nha dugc dinh nghia trén
day. Sang ché cling dé xuat cac dan xuat triterpen, cac hop chat, va duoc pham c6
lién quan hitu ich trong diéu tri cac bénh do virut gy ra va cu thé 1a cac bénh lién
quan dén HIV.

cong thuc (I)
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Linh vwc ki thuit dwoe dé cap

Séang ché dé cép dén dan xut triterpen va cic hop chét, cac duoc phim lién quan

hitu ich trong didu tri cc bénh do virut ghy ra va cu thé hon 14 c4c bénh lién quan dén HIV.
Tinh trang k§ thuit ciia sang ché

Virut gdy suy gidm mién dich ¢ nguoi (HIV) hién dugc coi 1a tac nhan gay ra Hoi
ching suy giam mién dich mic phai (AIDS) trong hon 20 nim (Science 1983, 220, 868-
871; N.Eng.J.Med.1984, 311, 1292 -1297). AIDS dugc dic trung bdi sw pha hiy hé théng
mién dich, cu thé 14 cac t& bao T CD4. HIV 13 loai virut retro (retrovirut), va vong doi cua
HIV bao gdm mét s6 budc quan trong, bit dau tir qué trinh gén virut vao mang t& bao chu

va két thiic bang qué trinh giai phong céc virion thé hé con chau khéi té bao.

Hop chét axit betulinic ty nhién, duogc phan 1ap tir cay Syzygium clavifolium thudc
ho dao kim nuong va mét sb loai thuc vat khac dugc phat hién c6 hoat tinh chéng HIV.
Céc stra d6i hoa hoc d3 duoc thuc hién boi mdt s6 nhom nghién ctru trong nd luc xac dinh
cac tac nhan chdng HIV manh bing c4ch tao ra cac chit ban téng hop tuwong ty nhu axit
betulinic, dan dén viée phét hién ra bevirimat 13 hop chét ¢ co ché hoat dong méi (J. Nat.
Prod. 1994, 57 (2): 243-7; J. Med. Chem. 1996, 39 (5), 1016). Cac nghién ctru sdu hon cho
thdy bevirimat tac dong bing cach lam gian doan qud trinh Gag (Proc. Natl. Acad. Sci.
USA 2003, 100 (23): 13555-60; Antimicrob. Agents. Chemother. 2001, 45 (4), 1225-30;
J. Virol. 2004, 78 (2): 922-9; J. Biol. Chem. 2005, 280 (51): 42149-55; J. Virol. 2006, 80
(12): 5716-22) va 1a chét trc ché su trudng thanh méi ¢ hoat tinh manh chéng lai HIV-1.
Bevirimat d4 trai qua thir nghiém 1am sang pha 2, trong co thé mic dit ndng d6 thudc trong
huyét twong t5i wru, khong phai tit ca bénh nhan duge sir dung bevirimat d&u giam tai luong
virut manh mé&. Két qua bdo c4o cho thiy ring nhimg bénh nhan khong dép Umg c6 da hinh
Gag dudng co s& & gan vi tri phan cét capsid SP-1 thudng xuyén hon nhitng nguoi dap
tng. (Tinh da hinh Gag HIV x4c dinh sy dép g diéu tri véi bevirimat. Ban luin nghién
ctru quéc té vé HIV khang thubc 1an thtr XVII, 10-14 thang 6 ndm 2008, Sitges, Ty Ban
Nha).
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T nhitng két qua nghién ctru ndy, cc nha héa hoc y hoc bét dau nghién ciru cc
dAn xuét coa axit betulinic va cic hop chét lién quan mét cach chuyén sau cho céc hoat
dong didu tri. Vi du, sang ché c6 sé cong bb qudc t& WO2017/149518 d& cap dén triterpen
C-3 vé6i cac din xudt amin C-17 1am chét tc ché HIV; sang ché c6 sb cong bb qubc té
W02014/105926 da d& cap dén cac din xut prolin ciia axit betulinic dugc cong bd 13 chat
tic chd HIV; sang ché c6 sb cong bd quic té W02014/130810 dé cap dén qué trinh bao ché
C3 alkyl va cac dén xuét axit betulinic bién tinh alkenyl hitu ich trong diéu trj HIV; sing
ché ¢6 s6 cong bd qudc t& W02014/123889 d& cap dén qua trinh bao ché cac din xuét
triterpenoit d& st dung 1am chét trc ché sy trudng thanh ctia HIV; séng ché c6 s6 cong bd
quéc t& W02013/160810 d& xuét cac din xuit ctia axit betulinic 1am chét e ché HIV; séng
ché ¢6 sb cong bd qubc t& W02013/169578 @ cap dén cic amin hai vong C-17 cua
triterpenoit c6 hoat tinh trc ché sy trudng thanh ctia HIV va qué trinh bao ché céc hop chét
ndy; sang ché c6 sb cong b qubc t& WO 2013/123019 dé cap dén C-3 xycloalkenyl
triterpenoit ¢6 hoat tinh @c ché sy truéng thanh ctia HIV; sang ché c6 s6 cong bd qubc té
W02013/043778 d& cap dén cac din xuét axit betulinic c6 hoat tinh khéng virut; sing ché
¢6 s6 cong b qudc t& W02013/035943 @& cap dén axit betulinic va cdc dAn xuét clia chiing
¢6 hoat tinh chdng 130 héa; sang ché c6 sb cong bd qudc t& W02012/106190 dé cap dén
qua trinh bao ché triterpenoit cai bién C17 va C3 c6 hoat tinh trc ché sy trudng thanh cia
HIV; sang ché Trung Qubc CN102399254 d& cap dén cac din xuit triterpenoit nim vong,
phuong phép bao ché va tmg dung din xuét ndy d ngin nglra va diéu tri bénh tiéu duong,
bénh tim mach, bénh mach méu ndo va khéi u; sang ché c6 sb cong bd quéc té
W02011/007230 @ cap dén qua trinh bao ché cic dAn xuit triterpen loai lupeol 1am chét
khéng virut; sang ché c6 sb cong bb qudc t& W02010/032123 d8 cap dén qua trinh bao ché
cac hop chét triterpenoit dé str dung trong dugc phém; Tap chi Héa hoc Duoc liéu (2010),
53 (1), 178-190 d& cap dén nghién ctru mdi quan hé cAu tric-hoat tinh cta axit betulinic,
chét chi vn TGRS chon loc, va cac din xuét tdng hop cia né: tic dong tiém ning trong
bénh tiéu dudng; sang ché ¢6 sb cong bd qubc t&€ WO 2009/100532 dé cap dén qua trinh
bao ché cic din xuét 17B-lupan dé diu tri nhiém HIV; sang ché Trung Quéc CN
101367861 d& cap dén phuong phap bao ché va ting dung ctia cic hop chét va din xut
triterpen 2-hydroxy-3-deoxy-pentaxyclic; sing ché c6 s6 cong bd qubc t W02008/138200
@ cap dén qua trinh bao ché céc dén xudt lupan 1am chét d6i khéng thu thé NMDA va MC

thé hién hoat tinh bao vé thin kinh va ting cudng tri nhé; sing ché c6 s6 cong bd quéc té
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WO02008/127364 m6 ta qué trinh bao ché cic dan xuét clia axit betulinic dé str dung trong

duoc phim khéang virut va chéng ung thur.

MOt sb tai liéu tham khao khac cling mé ta cic hop chat lién quan dén axit betulinic.
Vi dy, sang ché c6 sb cong bd qubc t& W02006/053255 mb ta qua trinh bao ché cac din
xuét betulin dé sir dung trong dugc phim e ché sy lay truyén ctia virut; sang ché c6 sb
cong bd qubc t& W02004/089357 mo ta cong thirc chdng ndm ciia triterpen va tinh dau;
Tap chi khoa hoc Bioorganic & Medicinal Chemistry Letters (2003), 13(20), 3549-3552
mb t4 céc triterpen va cic din xuét lupan c6 hoat tinh khang virut; Tap chi Héa hoc sinh
hoc ctia Nga (2003), 29 (6), 594-600 mo6 ta su tbng hop va hoat tinh khang virut ctia céc
chit ure va cacbamat ctia axit betulinic va cac d4n xuét ctia né; Tap chi Journal of Medicinal
Chemistry (1996), 39 (5), 1056-68 md ta cac din xuét ctia axit betulinic: loai chit wrc ché
dic hiéu virut suy giam mién dich tuyp 1 & ngudi v6i phuong thic hoat dong khac;
Oxidation Communications (1987), 10 (3-4), 305-12 m6 ta qu4 trinh kh{r cacbon oxy héa

II, khir cacboxyl oxy hoa cua axit axetyl betulinic.

Vi thue té 12 mtc d6 dai dich AIDS trén toan thé gidi, nhu clu tiép tuc cao d6i vai
c4c loai thudc hiéu qua dé diéu tri bénh nhan nhiém HIV, tinh trang bénh va/hodc cac rbi
loan lién quan dén HIV dit ra yéu cAu nghién ctru phat hién cic hop chit c6 chu tric

va/hodc co ché tac dong khac vadi cac hoat chat dd c6 hién nay.
Bin chat ky thuit ciia sing che

Sang ché d& xuit hop chét c6 cong thirc (I)

Cong thuc (I)

trong do,
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HO\H/I<}.: Oﬁ)g?( HOW;\
o . OH , o N

HO ({

R; duoc chon tir nhém bao gdém W ,
o noge S
OH, hodc 1o ;

R2 duge chon tir Ci-Cs alkyl, C2-Cs alkenyl duoc thé tly y, hodc Cs-Cs xycloalkyl
duge thé tiy y; trong d6 nhém thé tiry y 1a Ci1-Cs alkyl;

R3 1a hydro, hodc C;-Cs alkyl;

R4 dugce chon tir C1-Cs alkyl dugc thé tity ¥, hodic -C(O)OR4; trong d6 nhém thé tity
y duoc chon tir halo, hydroxy, alkoxy, -OC(O)CHzalkoxy, -OSi(Ra)3, -N(Ra)(Rb), -S(Ra),
hogc —O-CHz-P(O)(ORa)2;

SN

< ,N\ S 1 70> 4 O:;‘:;\RA
vong X " la 0, hode &

Ra 13 hydro, hodc Ci-Ce alkyl; va
Ro dugce chon tir hydro, alkyl, -C(O)alkoxy, hodc -S(O)zalkyl, hodc
mudi duoc dung, dé)ng phén lap thé dugc dung, tién duogc, hodc hén hop ctia chiing.

Theo phuong 4n thuc hién, sang ché d& xuét hop chét ¢ cong thic (I), trong d6

Rila HO%E—.

Theo phuong an thuc hién khéc, sang ché d& xuét hop chit c6 cong thire (I), trong
do

HOWH<}“:

Rila o

Theo phuong an thyuc hién khédc nita, sing ché d& xut hop chét c6 cong thirc (D),

trong d6 Rz 1a isopropylen.

Theo phuong an thuc hién khéc nita, sing ché d& xuét hop chét c6 cong thic (D),

trong d6 R» 12 metylxyclopropyl.
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Theo phuong 4n thuc hién khéc nita, sang ché dé xudt hop chét c6 cong thirc (),

trong d6 R3 1a hydro.

Theo phuong an thuc hién khéc nita, sing ché @& xuét hop chit c6 cong thirc (D),

trong d6 Rz la metyl.

Theo phuong 4n thuc hién khac nita, sang ché d& xuat hop chat c6 cong thirc (I),

_3—2-0-3:3—6

trong d6 R4 1a metyl, isopropyl, -C(O)OH, H , hydroxyetyl, hydroxymetyl,

[o] o
flometyl, floetyl, %J\°)J\/°\/\°/, }“J\O/\/O\/\O/\/O\, va ZLLJ\OJ\/O\/\O/\/O\/\O/.

Theo phuong 4n thuc hién khac nita, séng ché dé xuat hop chit c6 cong thirc (1),

trong d6 vong X~ 1a &0,
Theo phuong 4n thuc hién khac nita, sang ché dé xuat hop chét ¢6 cong thirc (I),
*
o o[\'.‘j
trong d6 vong X ™~ 1a il
Theo khia canh khéc, séng ché dé xuét hop chit c6 cong thic (IA):

Ry

H {,_,i’} ;.r' \‘i
/(\k;\}\ﬂ/xgﬁ e’
| GJ/\; SO OH RGR,
\;""- o N
(..J* e
o]

Cong thire (IA)

trong do,

Rz, R3, R4 va vong M gidng nhu dugc dinh nghia trong cong thice (I); hoic

mudi duge dung, d@)ng phén lap thé dugc dung, tién dugc, hodic hdn hop ciia ching.
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Theo phuong 4n thuc hién, sing ché dé xuét hop chét c6 cong thirc (TA), trong d6
R» la isopropylen.

Theo phuong an thuc hién khéc, sing ché @& xut hop chit c6 cong thiic (TA), trong
d6 Rz 1a metylxyclopropyl.

Theo phuong an thyc hién khéc nita, sang ché @ xuét hop chét c6 cong thirc (1A),
trong d6 R3 1a hydro.

Theo phuong an thyc hién khéc nita, sang ché @ xuét hop chét c6 cong thirc (TA),
trong d6 R3 1a metyl.

Theo phuong an thuc hién khac nita, sang ché @& xuét hop chét c6 cong thic (1A),

o

{-¢-o-si

trong d6 R4 la metyl, isopropyl, -C(O)OH, H I | hydroxyetyl, hydroxymetyl,

o o]
3 (o) o _~n"
ﬂometyl, ﬂoetyl, }«LJ\OJ\/O\/\O/, j,.,_J\O/\/O\/\O/\/O\ va }LJ\O)J\/ ~ o (o) .

Theo phuong an thuc hién khac nita, sang ché d& xuét hop chét c6 cong thic (IA),

e
N
! S

trong d6 vong A
Theo phuong an thuc hién khac nita, sang ché @ xuét hop chét c6 cong thirc (IA),

G

N 0%
trong d6 vong < > 1a il

Theo khia canh khéc nita, sang ché d& xudt hop chit c6 cong thirc (IB):

Céng thitc (IB)
6
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trong do,
Rz, R, va R4 gidng nhu duoc dinh nghia trong cong thie (I); hodc
mudi duge dung, déng phén 1ap thé duoc dung, tién dugc, hodc hén hop ctia chiing.

Theo phuong 4n thuc hién, sang ché d& xuit hop chét c6 cong thic (IB), trong d6
Rz laisopropylen.

Theo phuong 4n thyc hién khac, sing ché dé xuét hop chét c6 cong thirc (IB), trong
do6 Rz 1a metylxyclopropyl.

Theo phuong an thuc hién khac nita, sang ché d& xuét hop chét c6 cong thirc (IB),

trong d6 Rz 1a hydro.

Theo phuong 4n thyuc hién khéc nita, sang ché d& xuét hop chit c6 cong thiic (IB),

trong d6 R la metyl.

Theo phuong an thuc hién khic nita, sang ché d& xuét hop chét c6 cong thirc (IB),

Hoo
_§—g—o—sii

trong d6 R4 la metyl, isopropyl, -C(O)OH, H , hydroxyetyl, hydroxymetyl,

o (0]
ﬂomety]., ﬂoetyl, }.,_J\OJJ\/O\/\O/, ‘},LJ\O/\/O\/\O/\/O\, Vé. }LJ\OJ\/O\/\O/\/O\/\O .
Du6i day 1a cac hop chét dai dién, chi mang tinh chét minh hoa va khéng nhim giéi
han pham vi ctia séng ché (Danh phap d4 dwoc tao tir phién ban ChemBioDraw Ultra 13.0):

axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-((2-(1,1-
dioxitthiomorpholin)-2-metylpropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,

axit  (1R,39)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((S)-2-
(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,
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axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,

axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-3-
((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-52,5b,8,8,11a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)
cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
(1,1-dioxitthiomorpholin)-3-hydroxypropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit  (1R,38)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((S)-2-
(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,39)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit  (I1R,3S)-3-((((IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((5)-2-
(1,1-dioxitthiomorpholin)-3-hydroxypropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((S)-2-
(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,
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axit  (IR,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[aJchrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,

axit (IR,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a~(((S)-2-(4-
(isopropylsulfonyl)piperazin-1-yl)propyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3S)-
2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-di

metylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2S,3S)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-
3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-

1-carboxylic,

axit  (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
carboxy-2-(1,1-dioxitthiomorpholin)etyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,
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axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-(2-(2-metoxyetoxy)acetoxy)butyl)amin)-5a,5b,8,8,1 1 a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit (1R,39)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-(2-(2-metoxyetoxy)acetoxy)butyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic,

axit  4-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-2-(1,1-
dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)-2,2-dimetyl-4-oxobutanoic,

axit (IR,39)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((15R,16R)-16-(1,1-dioxitthiomorpholin)-15-metyl-13-o0x0-2,5,8,11,14-
pentaoxaheptadecan-17-yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro
-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit (1IR,39)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic, hodc

muoi dugc dung, va tién duge cta cac hop chat trén.

Sang ché ciing dé xuat duge phdm bao gdm it nhat mot hop chét theo sang ché va it
nhét mét ta dugc duge dung (cu thé nhu chit mang hoic chét pha loang dugc dung). Cu
thé, dugc phém bao gém lugng diéu tri hiru hiéu cua it nhét mot hop chit dugc mé ta. Hop

chét c6 trong ché phém 6 thé duoc lién két véi ta duge duge dung (nhu chét mang hodc

10
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chét pha lodng) hoic c6 thé dugc pha loang bai chit mang, hodc dwgc bao boc trong chat

mang c6 thé & dang vién nang, goi, hodc vé boc khac.

Céc hop chét va duoc phém duoc md ta hitu ich trong viéce diéu tri cac bénh, tinh

trang bénh va/hodc cac rdi loan do nhiém virut gay ra.
Séang ché ciing d& xuét quy trinh bao ché cac hop chét theo sang ché.

Kha niing e ché HIV cua céc hop chit theo sang ché c6 thé dugc ching minh bing
mdt hodc nhiéu phuong phap luin bét ky thuong duoc st dung trong cung linh vuc nay,
cu thé nhu béng cach sir dung cac xét nghiém dugc mo ta theo Mossman T, thang 12 ndm
1983, Journal of immunological methods, 65 (1-2), 55-63 va SPC Cole, cancer
chemotherapy va Pharmacology, 1986, 17, 259-263.

MG ta chi tiét sing ché

Sang ché d& xuit cac din xuét triterpen va cac hop chét lién quan, c6 thé dugc sir
dung 1am chat khang virut, cu thé 14 cac hop chit khang HIV. Sang ché ciing d& xuét cac
quy trinh tdng hop céc hop chét nay, mubi dugce dung ctia chiing, ciing véi chit mang, ta
dugc, hodc chit pha lodng dugc dung, cé thé duoc str dung dé diéu tri cac bénh, tinh trang

va/hodc cic r6i loan lién quan dén nhiém virut.

Céc dinh nghia sau 4p dung cho cac thuét ngit duoc sir dung trong qué trinh mo ta

sang che:

Thuat ngit “alkyl” dung d& chi gbc chudi hydrocacbon thang hosc phan nhénh chi
bao gém cac nguyén tir cacbon va hydro, khong chura lién két khong bdo hoa, c6 tlir mot
dén tam nguyén tir cacbon va duoc gin véi phén con lai ctia phan tir bang mét lién két don,
vi du: metyl, etyl, n-propyl, 1-metyletyl (isopropyl), n-butyl, n-pentyl va 1,1-dimetyletyl
(t-butyl).

Thuat ngit “alkenyl” ding dé chi chudi hydrocacbon c6 thé 1a mach thang ho#ic
mach nhanh, chira s6 nguyén tir cacbon dugc chi dinh ¢6 it nhit mot -C = C-, vi dy, nhém
C2-Cs alkenyl c6 thé c6 tir 2 &én 6 nguyén tir cacbon bao gdm c4 -C = C-. Vi du vé nhém
alkenyl C2-Cs bao gbm, nhung khong gisi han, etylen, prop-1-en, bu-1-en, but-2-en, pent-

l-en, pent-2-en, hex-1-xen, hex-2-xen va cidc nhom tuong tu.

11
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Thuat ngit “alkoxy” dung dé chi chudi hydrocacbon thing hodc phan nhanh véi gbc
oxy bao gbm céc nguyén tir cacbon va hydro, chira lién két bdo hoa hoic khong bdo hoa,
¢6 tir mot dén tAm nguyén tir cacbon, va dugc gin qua nguyén t oxy véi phén con lai ctia
phén tu bing mét lién két don. Mot trong cac nguyén ti hydro trong nhém alkoxy c6 thé
duoc thé bing mot hodc nhiéu nhém alkoxy dé ting thém chiéu dai chudi alkoxy. Vi du:

metyloxy, etyloxy, isopropoxy, n-propyloxy, t-butyloxy, 1-metyletyloxy (isopropyloxy),

n-butyloxy, n-pentyloxy, 1,1-dimetyletyloxy (t-butyloxy), Fo ™0 ,

, hodc

Thuat ngit “xycloalkyl” bidu thi hé thdng vong don hodc da vong khong thom c6 tir
3 dén khoang 12 nguyén tir cacbon, cu thé nhu, nhung khong gi6i han, xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl. Vi du vé& nhém xycloalkyl da vong bao gdm, nhung
khéng gidi han, nhém perhydronapththyl, adamantyl va norbornyl, nhém mach vong c6é

cAu ndi va nhém spirobic, vi du, spiro (4,4) non-2-yl.
Thuét ngit “halogen” hodc “halo” bao gém flo, clo, brom hodc iot.
Thuat ngit “hydroxy” ding & chi —OH.

Thuat ngir “duoc thé tuy y” ding & chi su thay thé mot hogc nhiéu gbc hydro trong
mét cAu tric nhét dinh bing mot gbe ciia nhém thé duge chi dinh bao gém, nhung khong
gi6i han: hydroxy, halo, carboxyl, cyano (CN), nitro, oxo (=O), thio (=S), alkyl, metyl
sulfonyl, haloalkyl, alkoxy, alkenyl, aryl, aralkyl, xycloalkyl, xycloalkylalkyl, amin,
-C(0)0O-alkyl, heteroxyclyl, heteroaryl, heteroxyclylalkyl, heteroarylalkyl, alkylthio,
arylthio, aryloxy, amin cacbonyl, alkoxycacbonyl, alkylamin, arylamin, axyl, axit
carboxylic, axit sulfonic, sulfonyl, axit photphonic, va axit aliphatic. Cén luu y ring, nhém

thé 6 thé tiép tuc dugc thé.

Thuat ngit “tién dugc” biéu thi mot dan xuét ciia hop chét, din xuét nay, khi duoc
str dung cho dong vat mau nong, cu thé nhu ngudi, duge chuyén héa thianh hop chit (thubc).
Sw phan cét thity phan bang enzym va/hoic héa hoc ctia céc hop chét theo sang ché xay ra
theo cach ma dang thubc da dugc chimg minh (thudc axit cacboxylic gdc) dugc gidi phéng,
va phén gbc hodc phén tach ra van khong doc hai hodc duoc chuyén héa dé san pham

chuyén hoa khong doc hai dugc tao ra. Vi dy, nhém axit cacboxylic c6 thé duoc este héa,

12
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cu thé nhu véi nhém metyl hodc nhém etyl dé tao ra mot este. Khi este dugc st dung cho
d6i trong, este bi phan cit, boi enzym hoic khong béi enzym, bi khir, oxy héa hodc thity
phén, dé 16 ra nhom anion. Nhém anion ¢6 thé dugc este hoa véi céac géc (vi du,
axyloxymetyl este) dugc phin cit dé 16 ra hop chit trung gian ma sau d6 s& bi phan huy dé
tao ra hop chét c6 hoat tinh. M6t cudc thao luan vé viéc str dung tién duoc duoc cung cép
boi T. Higuchi va W. Stella, “Pro-drug as Novel Delivery Systems,” Vol. 14 of the A.C.S.
Symposium Series, va trong Bioreversible Carriers in Drug Design, ed Edward B. Roche,

American Pharmaceutical Association and Pergamon Press, 1987.
Thuét ngi “diéu tri” trang thai, bénh, rdi loan hoic tinh trang bao gém:

(1) ngan ngira hoic tri hoin sy xuit hién cla c4c triéu ching 1dm sang cua trang
thai, bénh, rdi loan, hoic tinh trang phét trién & dbi tuong co thé bi anh huéng hoic cé
khuynh hudng méc trang thai, bénh, r6i loan, hodc tinh trang nhung chua trai qua hogc
biéu hién 1am sang ho#c cin 1dm sang céc triéu chimg clia trang thai, bénh, r6i loan, hoic

tinh trang;

(2) e ché trang thai, bénh, rdi loan hoic tinh trang, cu thé 1 rc ché hoic lam giam
su phat trién cua trang thai, bénh, r6i loan hoic tinh trang hodc it nh4t mot triéu chung 1am

sang hodc cin ldm sang cta chung; hodc

(3) 1am giam trang thai, bénh, 16i loan hoc tinh trang, cu thé 1 1am thodi lui trang
thai, bénh, rbi loan hodc tinh trang hoic it nhit mot trong cac tridu chimg 1dm sang hodc

cin 1am sang cua chung.

Loi ich d6i véi déi tuong duoc didu tri hodc c6 y nghia théng ké hoic it nhét c6 thé

cam nhéan duoc d6i vai doi tuong hodc béc si.

Thuat ngit “dbi twong” bao gdm dong vat ¢6 vu (cu thé 13 nguoi) va cac dong vat
khac, cu thé nhu dong vat nudi trong nha (vi du: vat nubi trong nha bao g6m ca méo va

cho) va dong vat khong phai dong vat nudi (cu thé nhu dong vat hoang da).

“Lugng diéu tri hiru hiéu” c6 nghia 1a lugng hop chét ma khi duoc st dung cho dbi
tugng dé diéu trj trang thai, bénh, r6i loan hoic tinh trang, 1a du dé diéu tri. “Luong didu

tri hitu hiéu” s& khac nhau tiy thudc vao hop chét, trang thai, bénh, 16i loan hoic tinh trang

13
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va mtrc d9 nghiém trong cuia bénh va tudi, can ndng, tinh trang thé chét va kha ning dap

{ig cta déi trong duge didu tri.

Cac hop chét theo séng ché c6 thé tao thanh mudi. Cac vi du khong gisi han vé céc
mudi duge dung tao thanh mét phin cta sang ché bao gdm cic mudi c6 ngudn gdc tir bazo
v6 co, mudi ctia bazo hiru co, mudi cia bazo bt dbi, mudi cta axit amin ty nhién va mudi
clia axit amin khong tu nhién. Mot sb hop chét theo sang ché c6 kha ning ton tai & dang
ddng phan 14p thé (vi du, ddng phan khong d6i quang, ddng phan d6i quang, raxemat (chit
triét quang), va hdn hop cta ching). Déi vé6i toan bd céc hop chét dugc mo ta béi cong
thirc (I), sang ché d& cap dén cac dang dng phan 1ap thé va cac hdn hop cia ching. Trong
pham vi k¥ thuat hién nay mo ta vé téng hop hodc tach cac chét déng phan lap thé cu thé,
cac dang ddng phén 14p thé khac nhau ctia sing ché c6 thé dugc tach ra khoi nhau bing cac
phuong phap théng thuong trong cung linh vuc k§ thuét, hodc mot ddng phan nhét dinh c6
thé thu duoc béng cach téng hop lap thé dic hiéu hoic khong dbi xung. Cac dang tautome

va hén hop ctia cac hop chit theo sang ché ciing thudc pham vi ndy.
Dugc phdm

Duoc phdm dugc d xuit theo sang ché bao gdm it nht mot hop chét theo sang ché
va it nhat mot t4 dugce duoc dung (cu thé nhu chit mang hoic chét pha loéng dugc dung).
Cu thé, dugc phdm du kién bao gdm hop chit theo sang ché véi luong da dé diéu tri tinh

trang nhiém virut & ddi twong.

Céc dbi twong du kién bao gdm t& bao séng va dong vat c6 vu, bao gbm c4 con
nguoi. Hop chét theo sang ché ¢ thé duoc lién két véi ta duoc duge dung (nhur chét mang
hodc chét pha lodng) hodc dugc pha lodng boi chét mang, hodc dugc bao boc trong chét

mang c6 thé & dang vién nang, géi, hodc vo chira khéc.

Vi du v& chit mang pht hgp bao gdm, nhung khong gi6i han, nude, dung dich mubi,
rugu, polyetylen glycol, dau d4u phong, dau 6 liu, gelatin, lactoza, terra alba, sucroza,
dextrin, magie cacbonat, duong, amyloza, magie stearat, bot tan (talc), thach, pectin, keo
acacia, axit stearic, ete ankyl thép cua xenluloza, axit silixic, axit béo, amin axit béo,

monoglyxerit va diglyxerit axit béo, este axit béo va polyoxyetylen.

14
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Chét mang ho#c chit pha lofing c¢6 thé bao gdém chét giai phong kéo dai, cu thé nhur,

glyxeryl monostearat hodc glyxeryl distearat, doc lap hodc trén véi sép.

Duoc phém cling ¢ thé bao gém mot hodic nhidu tc nhan phu duoc dung, chat lam
wét, chit nhii héa, chét tao huyén phu, chét bao quan, mubi tac dong dén ap suit thdm théu,
chét dém, chat lam ngot, chat tao huong vi, chit tao mau, hodc hdn hop bit ky cta ching.
Duoc phim theo sang ché c6 thé duge bao ché @& tao ra thanh phan hoat tinh gii phéng
nhanh, giai phong kéo dai, hodc giai phéng cham sau khi duoc sir dung cho d6i twong thong
qua quy trinh thong dung trong cting linh vyc k§ thuét.

Céc duge phAm theo sang ché c6 thé dwoc bao ché nhu duge mo ta trong Remington:
Khoa hoc va Thuc hanh Duoc, phién ban thi 20, 2003 (Lippincott Williams & Wilkins).
Vi dy, hop chét hoat tinh c6 thé dugc tron véi chét mang, hodc pha loing béi chét mang,
hoiic dugc bao boc trong chit mang, c6 thé & dang bng, vién nang hoic goéi. Khi chét mang
déng vai trd 1a chét pha lodng, né c6 thé 1a vat lidu rin, ban rén, hoic 1ong déng vai tro 1a

phuong tién, ta dugc hodc moéi truong cho hop chét hoat tinh.

Dugc pham ¢6 thé & dang thong thudng, vi du, vién nang, vién nén, dung dich, hdn
dich, thudc tiém, hodic cic san phdm dé boi tai chd. Hon nita, dugc pham theo sang ché co

thé dugc bao ché dé cung cip cAu hinh giai phéng mong muon.

Puong st dung c6 thé 1a duong bt ky van chuyén hiéu qua hop chit hoat tinh dén
vi tri téc dung thich hop hoic mong mubn. Céc dudng dung thich hop bao gbm, nhung
khong gidi han, miéng, miii, phéi, niém mac, dudi da, trong da, qua da, tiém, tryc trang,
tiém duéi da, tinh mach, trong miéng, tiém bip, trong miii, nhé mét (cu thé nhu voi dung
dich nho mét ) hoic tai chd (cu thé nhu thudc m& bdi ngoai da). Puong udng 13 duong phu

hop cu thé.

Céng thirc ubng dang rin bao gdm, nhung khong gi6i han, vién nén, vién nang
(gelatin mém hoic cimg), vién bao dudng (chira thanh ph?ln hoat tinh & dang bdt hodc vién
nén), vién det va vién ngdm. Vién nén, vién bao duong hodc vién nang c6 bot talc va/hodc
chit mang hodc chét két dinh carbohydrat hogc thanh phan twong tu thich hop dé str dung
qua duong miéng. Chét mang théng thudng cho vién nén, vién bao duong hodc vién nang
bao gff)m lactoza, bot ngd va/hodc tinh bot khoai tay. Xi-r6 hodc cdn thude ngot 6 thé dugc
str dung trong truong hop ¢ thé str dung chét din thubc ngot.
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Vién nén dién hinh c6 thé duogc tao ra bing k¥ thuat déng vién thong thuong.

Céc ché pham dang 16ng bao gbm, nhung khong gi6i han, xi-rd, nhil twong, gelatin
mém va chét long tiém Vo trung, cu thé nhu hén dich hoic dung dich 1éng ¢6 nudc hoic

khong chira nudc.

Déi voi viée sir dung ngoai dudng tiéu héa, phithgp nhit 1a cac dung dich tiém hoic
hdn dich, cu thé 14 cac dung dich nuéc véi hop chét hoat tinh dugc hoa tan trong dAu thiu

dau polyhydroxyl héa.
Phuong phap sang loc

Hoat tinh khang virut HIV va doc tinh té bao ciia cic hop chét theo sang ché c6 thé

dwoc do song song bing cach thuc hién theo cac phuong phép duge cong bd trong tai liéu.

Tac dung gy doc té bao ciia cac hop chét c6 thé duge phan tich bang cich do su
tang sinh ctia té bao bang c4ch st dung phuong phap nhudm 3-(4,5-Dimetylthiazol-2-yl)-
2,5-diphenyl tetrazli bromua (MTT). Té bao (5 x 10 té bao/giéng) s& dugc 1 trong dia 96
giéng c6 hodc khéng c6 hop chit. Khi két thiic xr Iy, 20 pL. MTT (5 mg/ml trong PBS) sé&
duoc thém vao mbi giéng va i thém 4 gid & 37°C. Két tha MTT formazan mau xanh tim
s& duoc hoa tan trong chit phan tg triplex chira 10% SDS, 5% isobutanol va 10 mmol/lit
HCI. Hoat dong cua ty thé, phan anh sy phat trién va kha ning séng s6t cuia té bao, s& dugc

d4anh gi4 bing cach do mat d§ quang hoc & bude séng 570 nm trén dia vi thé.

Tac dong ctia cac hop chét di véi sy nhan 1én ctia HIV trong t€ bao Sup-T1 c6 thé
duoc xéc dinh bing phuong phép dugc cong bd bodi Roda Rani va cong su, 2006 (Archives
of Biochemistry va Biophysics, Volume 456, Issue 1, 1 December 2006, Pages 79-92).

Tém lai, cac t& bao Sup-T1 1x10° véi 100% kha ning séng sot cla té bao s& dugc
cdy trong bén dia vi thé 12 giéng c6 chira RPMI 1640, 0,1% FBS. Noéng d6 peptit Epap-1
ngay cang tdng s& dugc thém vao t& bao va s& duoc gy nhim HIV1 o3 v 101 & ndng do
cudi cung cua virut tvong duong véi 2 ng p24 trén mdi ml. T& bao nhiém bénh s& dugc 0
& nhiét d6 37°C va 5% CO; trong 2 gid. Sau 2 gid, cac té bao s& dugce ly tAm & 350 g trong
10 phut, dich ndi phia trén s& dugc loai bd va té bao s& duoc giit bing RPMI 1640 chira
10% FBS. Cac té bao s& duoc pha thanh huyén phii trong cling mét mdi trudng véi ndng
do peptide Epap-1 tang va s& dugc U trong 96 giod. Cac té bao s& duoc bd sung peptit sau
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mdi 24 gid. Phan dich ndi s& dugc thu thap sau 96 gid va duge phan tich bang cach sir dung
b6 xét nghiém bt gitr khang nguyén P24 (SAIC Fredrick). Nhiém trung trong trudng hop
khéng c6 Epap-1 s& dugc coi 12 trc ché 0%, Azidothymidin (AZT) s& duge coi la ddi chimg

duong.

Hoat ddng cia hop chét dbi voi sy xAm nhép ctia virut va dinh lugng virut xAm nhap
¢6 thé duoc thuc hién vé biéu hién GFP béng cac phuong phép da dugc cong bd sau day:
Cecilia va cong su, J. Virol. 72, 6988 (1998), va Dyavar S. Ravi va Debashis Mitra,
Analytical Biochemistry Volume 360, Issue 2, 15 January 2007, Pages 315-317.

Tém lai, céc té bao s& duge ciy vao cac giéng ctia dia 24 giéng 1 ngdy trudc khi thi
nghiém. Cac té bao s& dugc chuyén nhiém bing Tat-reporter. Chat cdy virut s& dugc diéu
chinh thanh 1.000-4.000 TCID 50/ml trong mdi truong xét nghiém (DMEM, 10% FCS,
glutamin va khéng sinh), cdc phan nhé 50 pl s& dugc U véi cac dung dich pha lodng ndi
tiép ctia cac hop chét (50 ul) trong 1 gid & 37°C. Biéu hién béo céo s& dugc dinh lugng tai
thoi didm thich hop theo lidu e ché dugc tinh toan, lién quan dén ndng d6 cta cc tic nhan

nay trong hdn hop G trudc.

Céc tai liéu tham khao c6 lién quan khéc hitu ich cho viéc sang loc hoat tinh khéng
virut HIV 1a: Averett, D.R.1989. Anti-HIV compound assessment by two novel high
capacity assays. J. Virol. Methods 23: 263-276; Schwartz, 0., et al.1998; A rapid and simple
colorimeric test for the study of anti HIV agents. AIDS Res. and Human Retroviruses,
4(6):441-447; Daluge, S. M., et al. 1994. 5-Chloro-2’,3’-deoxy-3’fluorouridine (935U83),
a selective anti human immunodeficiency virus agent with an improved metabolic and
toxicological profile; Antimicro. Agents and Chemotherapy, 38(7): 1590-1603; H.Mitsuya
and S.Border, Inhibition of the in vitro infectivity and cytopathic effect of human T -
lymphotropic virus type lymphadenopathy-associated virus (HLTV-111/LAV) by 2,3’-
dideoxynucleosides, Proc. Natl. Acad. Sci. USA,83,1911-15(1986); Pennington et al.,
Peptides 1990; Meek T.D et al., Inhibition of HIV-1 protease in infected T-limphocytes by
synthetic peptide analogues, Nature, 343, p90 (1990); Weislow et al., J. Natl. Cancer Inst.
81, 577-586, 1989; T. Mimoto et al., J. Med. Chern., 42, 1789-1802, 1999; Uckun et al
1998, Antimicrobial Agents and Chemotherapy 42:383; for P24 antigen assay Erice et al.,
1993, Antimicrob. Ag. Chemotherapy 37: 385-383; Koyanagi et al., Int. J. Cancer, 36, 445-
451, 1985; Balzarini et al. AIDS (1991), 5, 21-28; Connor et al., Journal ofvirology,1996,
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70, 5306-5311; Popik et al., Journal of virology, 2002, 76, 4709-4722; Harrigton et al.,
Journal of Virology Methods, 2000, 88, 111-115; Roos et al.,Virology 2000, 273, 307-315;
Fedyuk N.V. et al; Problems of Virology 1992, (3)P135; Mosmann T, December 1983,
Journal of immunological methods, 65 (1-2), 55-63 ; SPC Cole, cancer chemotherapy and
Pharmacology, 1986, 17, 259-263, Antiviral methods and protocols (Eds: D Kinchington
and R. F. Schinazi) Humana Press Inc., 2000, HIV protocols (Eds: N. L. Michael and J. H.
Kim) Humana Press Inc, 1999, DAIDS Virology manual from HIV laboratories,
Publication NIH-97-3838, 1997, 4. HIV-1 p24 antigen capture assay, enzyme
immunoassay for detection of Human immunodeficiency Virus Type 1 (HIV -1) p24 in

tissue culture media - Advanced bio science laboratories, Inc kit procedure.

Céc bénh, tinh trang va/hoac r6i loan c6 lién quan dén nhiém virut bao gém, nhung
khéng gi6i han, nhidm HIV, nhim HBV, nhiém HCV, nhiém virut retro ¢6 lién quan vé
mit di truyén dén HIV, AIDS, bénh viém nhiém, réi loan hd hép (bao gém hi chimg suy
h6 hép & ngudi 16n (ARDS), viém phé quan, viém phé quan man tinh, bénh phéi téc nghén
man tinh, xo nang, hen suyén, khi phé thiing, viém miii va viém xoang man tinh), bénh
viém rudt (bao gdm bénh Crohn va viém loét dai trang), bénh da xo cting, viém khép dang
thap, thai ghép (cu thé 13, nhung khong gi¢i han & ghép than va phbi), lac ndi mac tir cung,
tidu duong tuyp I, bénh than, viém tuy man tinh, tinh trang viém phéi, suy tim man tinh va
nhidm tring do vi khuén (cu thé 13, nhung khong gi6i han & bénh lao).

Céc hop chét theo sang ché ¢6 thé thu dugc nhiéu tic dung c6 1gi hon so véi tac
dung phu trong viéc phong hodc diéu tri cac bénh néu trén khi st dung két hop mdt cach
thich hop véi cac loai thudc 6 sin. Ngoai ra, lidu ding c6 thé giam so v6i khi ding riéng
1¢, hodic c6 thé tranh hoc loai bo cac tic dung phu cua thude duge phéi hop khac véi thube

khang virut.
Phuong phép bao ché

Céc hop chét theo sang ché c6 thé dugc bao ché bang cac k¥ thuat thong thuong
trong cung linh vuc k¥ thuat. Ngoai ra, cdc hop chit theo sang ché ¢6 thé dugc bao ché
théng qua trinh ty phan tng nhu duge mo ta trong cac so dd du6i day. Hon nita, trong c4c
so dd sau day, khi d& cap dén bazo, axit, chit phan tmg, dung mdi, chat lién két cu thé,

V.V..., can hiéu ring cdc bazo, axit, chat phan umg, dung mdi, chat lién ket khéc, v.v...,

18



44282

thong thuong trong cung linh vuc k¥ thut cling c6 thé dwgc st dung va do @ van thude
pham vi cia sang ché. Céc thay ddi vé diéu kién phan tmg, vi du, nhiét d6 va/hoic thoi
gian cta phan tmg, c6 thé dugc st dung theo cach thong thudng trong cling linh vuc ky
thuat, cling thudc pham vi cia sang ché. T4t ca céc ddng phén 1ap thé ctia cac hop chit

trong cac so dd nay, trir khi c6 quy dinh khéc, ciing dugc thudc pham vi clia sang ché.

Céc hop chét theo sang ché c6 thé dugc tong hop tir axit Betulinic ¢6 trong tu nhién.
Céc chét trung gian chinh cin thiét & tdng hop cac chét twong tu hodc c6 sén trén thi
trudng hodc ¢6 thé dugce bao ché bang cac phuong phap dugc cong b trong cac tai liéu.
Vi du, c4c chét trung gian quan trong trong sang ché dugc bao ché bing cach sira ddi cac
quy trinh dugc céng bd trén Journal of organic chemistry 2010, 75, 1285-1288; Journal
of organic chemistry 2000, 65, 3934-3940; T etrahedron: asymmetry 2008, 19, 302-308;
hodc Tetrahedron: asymmetry 2003, 14, 217-223.

Theo phuong an thuc hién khéc, sang ché d& xudt quy trinh bao ché cac hop chét c6
cong thirc chung (I) dugc trinh bay trong cac so dd téng quat dudi day. Ngudi c6 trinh 46
trung binh trong cung linh vuc k¥ thut s€ hiéu 13 ring cac so db tdng quat dudi day c6 thé
duoc diéu chinh dé tao ra cac hop chét c6 cong thirc chung (I) va céc mubi duoc dung theo
séng ché. Trong d6 tit ca cic ky hi¢u/bién duge dinh nghia trude d6 trir khi c6 quy dinh
khéc.

Quy trinh téng hop chung:

So dd-1:

19

19/125



44282 20125

,? J 4
H \
‘} h S 00) g
i g s
£ a7 L ™

Hﬁ}w\ £

’\ P H /3 % "

AN J
ij/vj \h{ oH U N9
e 2 : f

mo%\/ * T J/\H;! 7o A’(,g’:\/lo

PO" Tl )” S
i) " Jh ™ £,0 )/H "
I [ Wi\ o
VS }f ,/ o~ ,.’
fﬁTNHLHCI ( ~F H N/i\ < pre-coon «[\t“ NJLO,L:
SR 20t Ser g o BN H i B o L ads H RO
Hj : H (ix) i ,[/\LH{' 3
Ho Pt PR 07y
{vii) {vili) (xy
1\.
.,/.i-'* f‘<
'\ A, / “,' :
BTH R Ry ”“\ /
/[ H R3 R4
o ISeC
Céng thire (l) PaRy” \/i' “ i)

-
Trongd6 Ry, Ry, Ry va 5Neo

Congiie T

Céc hop chét ¢6 cong thire (I) (trong d6, Ry, Rs va R4 gidng nhu duoc dinh nghia &
trén; P1 va P2 1a cac nhém bao vé nhu axetyl, benzyl hodc tuong tu) c6 thé dugc bao ché
nhu duge md ta trong So dd 1. Céc hop chét C-3 hydroxy c6 cong thuc (i) ¢6 thé dugc bao
vé bing c4ch str dung chat phan g nhu anhydrit axetic v6i axit axetic trong diéu kién hdi
luu (hodc) véi anhydrit axetic & didu kién bazo bing cach str dung thubc chit phan tmg
trietylamin hodc N,N-diisopropyletylamin va chét xuc tic nhu 4-Dimetylaminopyridin &
diéu kién hoi luu trong dung mdi nhu tetrahydrofuran (THF) hodc twong tu. Céc hop chét
C-28 axit c6 cong thirc (ii) c6 thé dugce chuyén ddi thanh cac hop chit este c6 cong thuc
(iii) bang céch st dung chét phan tmg nhu benzyl bromua va céc bazo nhu kali cacbonat
hoic natri cacbonat trong dung mdi nhu axetonitril hodc THF trong diéu kién hdi hru. Cac
hop chét C-3 axetyl va C-28 este c6 cong thire (iii) c6 thé duoc chuyén dbi thanh céc hop
chét C-20 xyclopropyl c6 cong thirc (iv) khi c6 mét cac chét tao mach vong nhu kém dietyl
hodic kém dimetyl véi Diiotmetan trong dung mdi nhu Diclometan hodc Toluen hodc tuong
tw. Cac hop chat este C-28 c6 cong thic (iv) c6 thé dugce cét nhém bao vé thanh cac hop
chit axit C-28 ¢ cong thirc (v) bang céch sir dung (i) chét xtc tac nhu Pd/C trong cac dung
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mdi nhu etyl axetat va metanol hodc twong tw dudi ap suét hydro (hoic) (ii) chét xuc tac
nhu Pd/C va chit phan tmg nhu amoni format trong dung méi nhu etanol va THF. Cac hop
chét axit C-28 c6 cong thirc (v) c6 thé dugc chuyén ddi thanh cac hop chit isoxyanato C-
17 ¢6 cong thire (vi) khi ¢6 mit cht phan tmg nhu azit diphenylphosphoryl (DPPA) hoic
tuong tu khi c6 mit cac bazo nhu trietylamin (TEA) hodc N,N-Diisopropyletylamin hodc
tuong tw trong dung mdi nhu Toluen hoic 1,4-dioxan hodc twong tw. Cac hop chét
isoxyanato C-17 c6 cdng thirc (vi) c6 thé dwoc chuyén d6i thanh cac hop chét hydroclorua
amin C-17 ¢6 cdng thirc (vii) khi c6 mit cac chét phan tng nhu HC1 dim dic hodc twong
tu trong céc dung mdi nhu 1,4-dioxan hogc twong tu. Cac hop chat hydroclorua amin C-17
c6 cdng thirc (vii) c6 thé duoc chuyén dbi thanh cac hop chit dugc bao vé amin C-17 ¢6
cong thire (viii) khi c6 mat chét phan ng nhu di-tert-butyl dicacbonat [(Boc),O] hodc
tuong tu khi ¢6 mit cac bazo nhu natri bicacbonat (NaHCO3) hodc natri cacbonat hodc
twong tu trong dung moi nhu 1,4-dioxan: H>O hodc tuong ty. Cac hop chét hydroxy C-3
6 cong thirc (viii) c6 thé duoc két hop véi cac hop chét ¢ cong thirc (ix) d& tao ra cac hop
chit este C-3 ¢6 cong thirc (x) v6i chét phan tmg nhu EDC.HCI hodc tuong tu, va chét xtic
tac nhu 4-Dimetylaminopyridin (DMAP) hodc turong tu, trong dung mdi nhu diclometan
(DCM) hodc THF hodc tuong tw. Cac hop chét duoc bao vé amin C-17 cé cdng thire (X)
c6 th8 duoc chuyén dbi thanh céc hop chit amin C-17 c6 cong thure (xi) khi c6 mit chit
phan g nhu HCI 4N trong 1,4-dioxan ho3c twong tur trong dung méi nhu 1,4-dioxan hodc
tuong tw. Céc hop chit amin C-17 c6 cong thirc (xi) ¢6 thé duge két hop véi cac hop chat
hydroxy ¢6 cong thitc (xii) & diéu kién tai chd dé tao ra cac hop chat amin dugc thé C-17
tuong tng c6 cdng thirc (xiii) khi c6 mat chét phan tmg nhu anhydrit triflic, 2,6-Lutidin va
céc bazo nhu trietylamin hodc N, N-diisopropyletylamin hodc twong tu trong dung méi
nhu Diclometan hodc twong tu. Cac hop chét dugc bao vé C-3 ¢ cong thirc (xiii) ¢6 thé
duoc khir nhém bao vé dé tao ra cac hop chét axit twong tng theo sang ché c6 cong thirc
(D) khi c6 mit chat phan tmg nhu KOH hodc NaOH cung v6i cac dung mo6i nhu metanol,
THF, H20 hodc tuong tu.

So do 2
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Céc hop chit c6 cong thiic (I) (trong d6, Ri, R3 va Ry gidng nhu duoc dinh nghia
trén day; P va P2 1a cdc nhom bao vé nhu axetyl, benzyl hodc twong tu) c6 thé duoc bao
ché nhur mo6 ta trong So dd 2. Céc hop chét C-3 Hydroxy c6 cong thirc (i) c6 thé duoc bao
vé bing cach sir dung cht phan tmg nhu anhydrit axetic véi axit axetic trong diéu kién hdi
luu (hodc) v6i anhydrit axetic & didu kién bazo béng cach sir dung chit phan tmg nhu
trietylamin hodc N,N-diisopropyletylamin va chét xac tac nhu 4-Dimetylaminopyridin &
didu kién hdi Iuu trong dung méi nhu THF hoic twong ti. Céc hop chét axit C-28 c6 cong
thuee (if) c6 thé dwoc chuyén dbi thanh cac hop chat isoxyanato C-17 c6 cong thire (iii) khi
¢6 mit chit phan timg nhu azit diphenylphosphoryl (DPPA) hodc tuong tw khi c6 mét cua
bazo nhu trietylamin (TEA) hodc N, N-Diisopropyletylamin hodc tuong tu trong cic dung
moi nhu Toluen hodc 1,4-dioxan hodc tuong tu. Cac hop chét isoxyanato C-17 c6 cong
thire (iii) ¢6 thé dugc chuyén dbi thanh cac hop chét hydroclorua amin C-17 c6 cong thirc
(iv) khi c6 mat cac chét phéan tmg nhu HCI d4m déc hodc twong tu trong cac dung mé6i nhu
1,4-dioxan hoac tuong tu. Céac hop chét hydroclorua amin C-17 ¢6 cdng thirc (iv) c¢6 thé
dugc chuyén dbi thanh cac hop chit duge bao vé amin C-17 c6 cdng thuc (v) khi c6 mit
chit phan ung nhu di-tert-butyl dicacbonat [(Boc)20] hodc twong ty khi ¢6 mit cac bazo
nhu natri bicacbonat (NaHCO3) ho#c natri cacbonat hodc twong tu trong dung mdi nhu 1,4-
dioxan: H>0 hodc twong tu. Cac hop chit hydroxy C-3 ¢6 cong thirc (v) c6 thé duoc két
hop v&i cac hop chét c¢6 cong thirc (vi) @8 tao ra cac hop chit este C-3 ¢6 cong thirc (vii)
v6i chit phan ung nhu EDC.HCl hoic tuong tw, va chit xuc tic nhu 4-
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Dimetylaminopyridin (DMAP) hodc twong tu, trong dung moéi nhu diclometan (DCM)
hodc THF hodc twong tu. Cac hop chit dwoc bao vé amin C-17 c6 cong thirc (vii) c6 thé
duoc chuyén dbi thanh cic hop chit amin C-17 c6 cdng thirc (viii) khi c6 mat chét phan
tmg nhu HCI 4N trong 1,4-dioxan hogc twong tu trong dung moi nhu 1,4-dioxan hodc
tuong ty. Cac hgp chét amin C-17 c6 cong thirc (xiii) c6 thé dugc két hop véi cac hop chit
hydroxyl ¢6 cong thirc (ix) & diéu kién tai chd d8 tao ra cac hop chit amin dugc thé C-17
twong tng c6 cong thirc (x) khi c6 mit chét phan tmg nhu anhydrit triflic, 2,6-Lutidin va
cac bazo nhu trietylamin hodc N, N-diisopropyletylamin hodc tuong tu trong dung méi
nhu Diclometan hodc twong tu. Cac hop chit dugc bao vé C-3 c6 cdng thirc (x) ¢6 thé dugc
khit nhém béo vé @& tao ra cic hop chét axit tvong tmg theo séng ché c6 cong thirc (I) khi

6 mit chit phan tmg nhu KOH hodc NaOH cung v6i cac dung moi nhu metanol, THF,

H>0 hodc tuong tu.
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Céc hop chét amin C-17 ¢6 cong thitc (xiv) c6 thé duge két hop véi cac hop chat
hydroxy c6 cong thic (xv) & diéu kién tai chd d8 tao ra cac hop chit amin duge thé C-17
twong g c6 cong thure (xvi) khi c6 mat chét phan tng nhu anhydrit triflic, 2,6-Lutidin va
céc bazo nhu trietylamin hodc N, N-diisopropyletylamin hodc céc chét twong tur trong dung
méi nhu Diclometan hodc twong tw. Cac hop chit duge bao vé C-3 ¢6 cong thire (xvi) ¢b
thé duge khir nhém bao vé dé tao ra cac hop chét axit twong tng c¢6 cong thirc (xvii) khi

c6 mit chat phan tng nhu KOH hodc NaOH clng v6i cac dung moi nhu metanol, THF,
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H20 hoic twong ty. Nhom ete silyl trong cac hop chét ¢6 cong thirc (xvii) co thé dugc khir
nhém bao vé dé tao ra cac hop chét axit tuong ting theo sang ché c6 cong thirc (I) voi chit

phan (g nhu TBAF trong THF hodc tuong tu va trong dung mdi nhu THF hodc tuong tu.

Theo khia canh khéc, cac hop chit theo sang ché ciing c6 thé chira cac ty 1€ khong
tu nhién ca cac ddng vi nguyén tir d6i v6i mot hodc nhidu nguyén tir tao thanh cic hop
chét d6. Cu thé, séng ché cling dé xuét cac bién thé duoc danh diu déng vi cua sang ché
gibng véi cac bién thé dugc néu & ddy, nhung thuc t& 1a mot hozc nhidu nguyén tir ctia hop
chit duoc thay thé bing nguyén tir c6 khdi lugng nguyén tir hodc s6 khéi khac véi khéi
lwong nguyén tir chiém wu thé hodc s khdi thudng 6 trong tu nhién ctia nguyén tur. Tt
ca cac ddng vi ctia bit ky nguyén tir hodc nguyén tb cu thé ndo nhu dugc chi dinh déu duoc
xem xét trong pham vi ctia cic hop chit theo sang ché, va cong dung ciia chung. Céc déng
vi mau c6 thé duoc dua vao cac hop chit theo sang ché bao gém cic ddng vi ctia hydro,
cacbon, nito, oxy, phospho, Iwvu huynh, flo, clo va i6t, cu thé nhu 2H (“D”),
3H, nC, 13C, 14C, BN, 1N, 150, 170, 180, 32P, 3P, 35S, 18F, 36C1, 2] va 125I. C4c ddng vi cu
thé 1a -CD;3 hoic -C(D2) -. Céc hop chit dugc danh ddu ddng vi theo sang ché thudmg c6
thé dwoc bao ché thong qua céc quy trinh tuong tu véi cac quy trinh duge mo ta trong cac
so d6 va/hodc trong cac vi du dudi ddy, bang cach thé chit phan tmg dugc dénh diu dong

vi cho chét phan g khong dugc danh ddu dong vi.

Chit viét tit: Céc chit viét tit duoc st dung trong toan bd phin mé ta c6 thé dugc
tém tht sau day dudi ddy cing véi y nghia cu thé ctia chiing: 1H NMR (Cong hudng tir hat
nhén proton); Hz (hec); MHz (megahec); DMSO-d6 (Dimetylsulfoxit doteri); 6 (delta);
ppm (phén triéu); s (don); d (nhém kép); dd (nhém kép ciia kép); t (nhém ba); m (boi s6);
J (hing sb ghép nbi); JAB (hing sb ghép nbi); ABq (nhém bbén AB); brs (don rong); ml
(mililit); °C (46 C); mol (mol); mmol (milimol); N (Dung dich binh thudng); g (gam); pH
(46 hoat dong ctia hydro); Pd/C (paladi trén than hoat tinh); eq (duong luong); psi (pound
trén inch vudng); ESI-MS (Khéi phd ion héa phun dién tir); ES-MS (Khéi phé phun dién
tr); m/z (ty s6 khéi luong trén dién tich); M-H- (dinh phé khdi lugng gdc trir di hydro-);
M + Na + (dinh phd khéi Iuvong chinh cOng v&i natri +); M + H + (dinh phd khéi chinh
cong vo6i hydrot); DCM (Diclometan); DMF (N, N-dimetylformamit); THF
(Tetrahydrofuran); Na2SO4 (natri sunfat); HCI (axit clohydric); TLC (S4c ky 16p mong);
% (phan trim); TEMPO (2,2,6,6-Tetrametylpiperidin-1-yl)oxyl); KBr (kali bromua);
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DIBAL-H (Diisobutyl nhom Hydrua); DAST (Dietylaminsulfua triflorua); TBAF (Tetra-
n-butylamoni florua); NaOH (natri hidroxit); KOH (kali hydroxit); EDC.HCI (1-(3-
Dimetylaminpropyl)-3-etylcarbodiimit Hydroclorua); MTBE (metyl tert-butyl ete); HBTU
(N,N,N',N'-Tetrametyl-O-(1H-benzotriazol-1-yl)uroni hexaflophosphat); h (gid); H
(Hidro); APCI-MS (khdi phd ion héa héa hoc 4p suét khi quyén); DMAP (4-
Dimetylaminpyridin); TBDMSCI (tert-butyldimetylsilyl clorua).

Vi du thuc hién sang ché

Sang ché dugc md ra 18 rang hon thong qua céc vi du sau déy, tuy nhién, cc vi du
dwoc md ta chi nhdm muc dich minh hoa ma khong gi6i han pham vi cua sing ché. Hon
nita, cAn hidu rd ring, ngudi c¢é trinh d6 trung binh trong cling Iinh vuc k§ thuat c6 thé thuc
hién céc cai bién hoic stra dbi twong duong dua trén cac phuong 4n thuc hién clia sang ché
ma khong rdi khoi pham vi va tinh thin ctia séng ché. Cac thay ddi, sira dbi c6 thé dugc

thue hién bang cach thay ddi cac vi du, nhom thé, chét phén Umg, hodc diéu kién khac nhau.
Céc chit trung gian

Chét trung gian 1: Bao ché 1-((1R,3aS,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR)-
3a-amin-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Bugc 1: Téng hop axit (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-

xyclopenta[a]chrysen-3a-carboxylic:
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Cho Axit betulinic (200 g, 0,438 mol, 1,0 eq) vao binh ddy tron, axit axetic (1600
ml) va anhydrit axetic (173 g, 1,696 mol, 3,87 eq) dugc bd sung. Hon hop phan tmg duoc
khudy va dugc gia nhiét dén 130-140 °C trong khoang 4 gio. Tién trinh phan tmg duoc
theo d5i bing séc ky 16p méng (TLC), cho biét nguyén liéu bit dau da hoan tat. Axit axetic
dugc chung cit ra khoang 1100 ml trong diéu kién chan khéng. Binh dugc 1am maét vé
nhiét @6 phong, metanol (1400 ml) dugc thém tir tir va duoc khqu & nhiét d§ phong trong
12-16 gid. Chét rén dugc loc, dugce rira bang metanol (200 ml) va duoc sdy trong diéu kién
chan khong (50-55 °C) dé thu duogc hop cht mong muén dudi dang chit rdn mau tring
(hiéu suét 182 g, 83,32%).

Buéc 2: Tong hop benzyl (1IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(prop-1 -%-Z-yl)icosahydroﬁ aH-

xyclopenta[a]chrysen-3a-carboxylat:

Dung dich da khuéy gbm axit (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-carboxylic (budc 1, 180 g, 0,361 mol, 1,0 eq) trong axetonitril
(1800 ml) dugc bb sung kali cacbonat (99,75 g, 0,721 mol, 2,0 eq). Ho6n hop phan tng
duoc khqu & nhiét @6 phong, benzyl bromua (42,5 ml, 0,361 mol, 1,0 eq) duoc bd sung
timg giot trong 30 phut. Hon hop phan tng duoc khudy va duoc gia nhiét hdi luu trong
khoang 6 gid. Tién trinh phan ting dugc theo doi bing TLC, cho biét nguyén lidu bat dau
{4 hoan tit. H8n hop phan tmg duoc 1am mat vé nhiét d6 phong, nude (2700 ml) duoc bd
sung va duge khudy trong 2 gid. Etyl axetat (2700 ml) duogc b sung va duoc khudy trong
30 pht. Lép hitu co dwoc tich ra va 16p nue duge chiét lai 2 1an bing etyl axetat (2x900
ml). Céc 16p hitu co hdn hop duge rira bing nuéce (1800 ml) va dung dich mudi (1800 ml).
L&p hitu co dugc séy bang natri sulfat, dugc loc va duge cd dic dudi dp sut thfip. Hop
chat thd dugc tinh ché bing cach xit 1y v&i metanol (720 ml), duge khudy va duoc gia nhiét
dén 60-65 °C trong 30 phut. Hon hop phan tng dugc 1am mat dén nhiét d6 phong va duoc

khudy trong 2 gid. Hon hop dugc loc, duge rira bang metanol (180 ml) va duoc sdy trong
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didukién chan khong (55-60 °C) dé thu dugc hop chat mong mudn (hiéu sut 180 g, 84,7%)

dudi dang chit ran.

Budc 3: Téng hop benzyl (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-carboxylat:

Dung dich da khudy gdm benzyl
(1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-axetoxy-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-3a-carboxylat (budc 2, 120 g,
0,204 mol, 1,0 eq) trong DCM (1200 ml) & -25 dén -35 °C dudi 4p suit nito duge bd sung
kém dietyl (75,61 g, 408 ml, 0,612 mol, 3,0 eq, 1,5M trong Toluen). Hon hop phén tmg
duoc khqu & -25 dén -35 °C trong 1 gid. Diiotmetan (81,5 ml, 1,02 mol, 5,0 eq) duoc
thém tir tir timg giot & -25 dén -35 °C trong khoang 45 phut. Hén hop phan tng dugc khudy
& -25 dén -35 °C trong khoang 3 git. Hon hop phéan tmg duge 1am 4m tir tir &én nhiét do
phong va dugc khudy trong khoang 14 gid. TLC cho biét nguyén liéu bit ddu d hoan tat
va san phdm mong mudn duge quan sat. Hon hop phéan tmg dugc lam mat vé 0-5 °C, duoc
dimg phan tmg bing dung dich amoni clorua bdo hoa (600 ml), HCl 1 N (240 ml) duoc
thém tir tir d& didu chinh pH (3 dén 4) va dugc khudy trong 30 phit. Lép hitu co dugc tach
ra va 16p nudc duge chiét bing DCM (600 ml). Céc 16p hitu co hdn hop dugc rira bing
dung dich natri bicacbonat 10%, nuéc (1800 ml) va dung dich mudi (1800 ml). Lép hitu
co duge sdy bang natri sulfat, dugc loc va duge ¢ dic dudi ap suét thdp. Cho chit ran thu
duoc vao Diisopropyl ete (360 ml) va hdn hop duge khudy & nhiét @6 phong trong 3 gid.
Chit rén duoc loc, duoc rira bing diisopropyl ete (120 ml) va dugc sdy trong didu kién
chan khong (55-60 °C) dé thu dugc hop chit mong mudn (hiéu suat 100 g, 81,4%) dudi

dang chat ran mau trang.

Budc 4: Téng hop axit (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-carboxylic:
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Huyén dich gdm 10% Pd/C (15 g, d6 4m 50%) trong etyl axetat (350 ml) dugc bd
sung benzyl (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-axetoxy-5a,5b,8,8,11a
pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-xyclopenta[a]chrysen-3a-carboxylat
(bude 3, 35 g, 58,13 mmol, 1,0 eq) duge hoa tan trong metanol (200 ml). Hon hop phan
tig duoc hydro hoa trong thiét bi lac Parr & 4p suét 50 psi trong 3 gid. TLC cho biét mirc
tiéu thu nguyén lidu ban dau. Hn hop phan tmg dugc loc qua tAm xe-lit va dich loc dugc

lam bay hoi dudi ap suét thap dé thu dugc hop chét mong mudn (30 g) duéi dang chét rin.

'H NMR (300 MHz, CDCls): § ppm 4,51-4,46 (m, 1H), 2,25-2,21 (m, 1H), 2,13-
0,78 (m, 24H), 2,04 (s, 3H), 0,98 (s, 3H), 0,91 (s, 6H), 0,86 (s, 3H), 0,85 (s, 3H), 0,84 (s,
3H), 0,38-0,34 (m, 2H), 0,27-0,24 (m, 2H); ESI-MS: m/z 511,45 (M-Hy.

Budc 5: Téng hop (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
isoxyanato-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat:

Dung dich da khudy gdm axit (IR.3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8, 1la-pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-xyclopenta[a]chrysen-
3a-carboxylic (budc 4, 20 g, 39,00 mmol, 1,0 eq) trong Toluen (200 ml) duge bd sung
Diphenylphosphoryl azua (22,36 ml, 97,50 mmol, 2,5 eq) va trietylamin (13,70 ml, 97,50
mmol, 2,5 eq). Hn hop phan tmg dwoc hdi huu trong 1 gid. TLC cho biét nguyén liéu ban
dAu d4 duge tiéu thu va san phim mong mudn duge quan sat. Hon hop phan tng duge lam
bay hoi dudi ap sudt thap, dugc pha lodng véi nude (250 ml) va dugc chiét bing DCM
(2x200 ml). Lép hitu co hdn hop duge 1am kho bﬁng NazS0q4, duoc loc va duge cd dac

dudi ép suét thép. Can duoc nghién nho v6i metanol (100 ml), duoce loc va duge séy trong
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diéu kién chan khong @& thu duoc hop chit mong mudn (hiéu suét 19 g, 95,5%) dudi dang

chat ran mau trang nga.

'HNMR (300 MHz, CDCls): 8 ppm 4,45 (m, 1H), 2,04 (s, 3H), 2,03-0,78 (m, 25H),
1,04 (s, 3H), 0,94 (s, 3H), 0,91 (s, 3H), 0,88 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,38-0,26
(m, 4H).

Budc 6: Téng hop (IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-ol hydroclorua:

Dung dich d3 khudy gdm (I1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
isoxyanato-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat (budc 5, 19 g, 37,27 mmol, 1,0 eq) trong 1,4-dioxan (190
ml) & 0 °C dugce bd sung HCI ddm dic (57 ml). Hon hop phan ung duge khudy & 50-60 °C
qua dém. TLC cho biét nguyén liéu ban diu di dugc tidu thu va san phim mong mudn
dugc quan sat. Hon hgp phan tmg dugc 1am bay hoi dudi ap sut thip va dugc ddng pha
lodng vé6i axetonitril (100 ml) dé thu dugc hop chit mong muén (20 g) duéi dang chét rén,

s& duoc st dung cho bude tiép theo ma khong cin tinh ché thém.
ES-MS: m/z 442,20 (M+H)".

Budc 7: Téng hop tert-butyl ((1R,3aS,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR)-9-
hydroxy-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-yl)carbamat:
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Dung dich da khqu gém (1IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8, 1la-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-ol
hydroclorua (bude 6, 20 g, 41,823 mmol, 1,0 eq) trong 1,4-dioxan (200 ml) & 0 °C duge bd
sung dung dich natri bicacbonat bdo hoa (100 ml) va di-ter¢-butyldicacbonat (14,41 ml,
62,734 mmol, 1,5 eq). Hon hop phan tmg dugc khudy & nhiét 46 phong qua dém. TLC cho
bibt nguyén lidu ban dau da dugc tiéu thu va san phidm mong mudn dugc quan sat. Hn
hop phan ng dugc lam bay hoi dudi ép suét thip, duoc pha lodng véi nude va duge chiét
bing DCM (2x200 ml). L6p hitu co hdn hop duge 1am kho bang Na2SOs, dugc loc va duge
cd dac dudi ap suét thip. Cin dugc tinh ché bing sic ky cot silica gel st dung etyl axetat
10% trong hexan lam dung moi rira giai dé thu duoc hop chit mong mudn (higu suit qua

hai buéc 9 g, 44,57%) dudi dang chét rin mau tring nga.

'H NMR (300 MHz, CDCl3): § ppm 3,23-3,16 (m, 1H), 2,54-2,51 (m, 1H), 2,42-
2,25 (m, 2H), 2,0-1,80 (m, 2H), 1,73-0,67 (m, 20H), 1,42 (s, 9H), 1,01 (s, 3H), 0,97 (s,
6H), 0,91 (s, 3H), 0,85 (s, 3H), 0,77 (s, 3H), 0,40-0,25 (m, 4H); ES-MS: m/z 564,17
(M+Na)*.

Budc 8: Tong hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
((tert-butoxycacbonyl)amin)-5a,5b,8,8,1 1a-pentametyl- 1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gdm fert-butyl ((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
9-hydroxy-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-yl)carbamat (budc 7, 9 g, 16,609 mmol, 1,0 eq) trong Diclometan (90
ml) duoc bd sung axit (1S,3R)-3-((benzyloxy)cacbonyl)-2,2-dimetylxyclobutan-1-
carboxylic (dugc bao ché theo quy trinh dwge md ta trong WO2011/007230A2, 8,71 g,
33,21 mmol, 2,0 eq), 1-(3-Dimetylaminpropyl)-3-etylcarbodiimit Hydroclorua (EDC.HCI)
9,55 g, 49,82 mmol, 3,0 eq) va 4-(Dimetylamin)pyridin (0,81 g, 6,643 mmol, 0,4 eq). Hén
hgp phan tng dugc khudy & nhiét 46 phong qua dém. TLC cho biét nguyén liéu ban déu
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di duoc tiéu thu va san phdm mong mudn dugc quan sat. Hon hgp phén tng dugc pha
loding v&i nuée (100 ml) va duge chiét bing diclometan (2x100 ml). Lép hitu co hén hop
duoc lam kho bing Na»SOs, duge loc va dugc ¢b dic dusi 4p sudt thép. Hop chét thd dugc
tinh ché bing sic ky cot silica gel st dung etyl axetat 10%: hexan lam dung moi rira giai
d8 thu duoc hop chit mong mudn (hiéu sudt 11 g, 84,29%) duéi dang chét rin mau tring

nga.

I'H NMR (300 MHz, CDCLs): § ppm 7,34 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,44 (dd, J = 11,1, 4,5 Hz, 1H), 4,17 (s, 1H), 2,84-2,73 (m, 2H), 2,69-2,58 (m, 1H),
2.57-2,51 (m, 1H), 2,42-2,23 (m, 2H), 2,07-1,81 (m, 3H), 1,72-0,76 (m, 20H), 1,42 (s, 9H),
1,34 (s, 3H), 1,0 (s, 3H), 0,96 (s, 6H), 0,91 (s, 3H), 0,89 (s, 3H), 0,87 (s, 3H), 0,85 (s, 3H),
0,40-0,25 (m, 4H); ES-MS: m/z 786,47 (M+H)".

Budc 9: Téng hop 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,1 1bR,13aR,13bR)-3a-amin-
5a,5b,8,8, 1la-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) 3-benzyl (18,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gbm 1-benzyl 3-
((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR) -3a-((tert-butoxycacbonyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl) icosahydro-1H-xyclopenta[a]chrysen-
9-y1) (1R,38)-2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 8, 11 g, 13,99 mmol, 1,0 eq)
trong 1,4-dioxan (11 ml) & 0 °C duge bd sung HC1 4 N trong 1,4-dioxan (33 ml). Hén hop
phan tmg dugc khudy & nhiét do phong qua dém. TLC cho biét nguyén liéu ban du da
duoc tiéu thu va san phdm mong mudn duge quan sat. Hon hgp phan tmg duoc lam bay
hoi duéi 4p suét thip, can dwoc kiém héa bing dung dich natri bicacbonat bdo hoa va dugc
chiét bing diclometan (3x100 ml). L6p hitu co hén hop dugc rira bing nuée, duge siy
bang Na2S0s, duge loc va duogc lam bay hoi dudi ap suét thdp @& thu dugc hop chit mong

muén (hiu sudt 9 g, 93,84%) dudi dang chit rin mau tring nga.
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'H NMR (300 MHz, CDCls): & ppm 7,34 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,45 (m, 1H), 2,81-2,73 (m, 2H), 2,65-2,62 (m, 1H), 2,08-1,88 (m, 3H), 1,74-0,78 (m,
23H), 1,34 (s, 3H), 1,03 (s, 3H), 0,96 (s, 6H), 0,91 (s, 3H), 0,87 (s, 3H), 0,85 (s, 3H), 0,84
(s, 3H), 0,37-0,22 (m, 4H); ES-MS: m/z 686,45 (M+H)".

Chit trung gian 2: Bao ché tert-butyl (2-metyl-1-oxopropan-2-yl)carbamat:
o
0Q<NJ\OJ<
H
Budc 1: Tdng hop tert-butyl (1-hydroxy-2-metylpropan-2-yl)carbamat:
o
HO%NJKOK
H

Dung dich di khudy gbém 2-amin-2-metylpropan-1-ol (10 g, 112,17 mmol,
1,0 eq) trong diclometan (120 ml) va metanol (100 ml) dugc b sung trietylamin (1,57 ml,
11,217 mmol, 0,1 eq) va di-tert-butyl dicacbonat (30,92 ml, 134,60 mmol, 1,2 eq). Hoén
hgp phan g dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban dau
da duoc tiéu thu va san phém mong mudn duge quan sat. Hdn hop phan tmg dugc 1am bay
hoi duéi 4p suét thip, nudc (100 ml) duge bd sung va hop chét duoc chiét bang DCM
(2x50 ml). Lép hitu co duge tach ra, duogc sdy béng natri sulfat, dugc loc va dugce co dic
dudi ap sut thap. Cin duoc nghién nhé véi n-hexan, chét rin duoc loc va duoc séy trong
diéu kién chan khong d8 thu dwoc hop chit mong mudn (hiéu suit 14,0 g, 66%) dudi dang

chat ran mau trang nga.

'H NMR (300 MHz, CDCls): & ppm 4,66 (s, 1H), 4,04 (s, 1H), 3,58 (d, J = 6,3 Hz,
2H), 1,43 (s, 9H), 1,25 (s, 6H); ES-MS: m/z 189,80 (M+H)".

Budc 2: Tong hop tert-butyl (2-metyl-1-oxopropan-2-yl)carbamat:
o
OQ<NJL0)<
H

Dung dich d4 khudy gom tert-butyl (1-hydroxy-2-metylpropan-2-yl)carbamat (buéc
1, 4 g, 21,134 mmol, 1,0 eq) trong diclometan (50 ml) duoc bd sung TEMPO (0,098 g,
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0,634 mmol, 0,03 eq), KBr (0,251 g, 2,1134 mmol, 0,1 eq), natri bicacbonat (10,82 g,
128,91 mmol, 6,1 eq), 10% NaOCl (26 ml) va sau d6 1a nuéce (1,05 ml). Hon hop phan g
duge khudy o nhiét d6 phong trong khoang 30 phut. TLC cho biét nguyén liéu ban du da
duoc tiéu thu va san phdm mong mudn duge quan sat. Hén hgp phén tng duoc pha lodng
vé6i diclometan (2x50 ml) va dugc rira bing nuée (50 ml). Lép hiru co duge sdy biang natri
sulfat, dugc loc va dugc c6 dac dudi ap suét thép dé thu dugc hop chét mong mudn (7,0 g)
duéi dang chét 16ng khong mau. Hop chét thu dugce duge st dung cho bude tiép theo ma

khéng cin tinh ché thém.

'H NMR (300 MHz, CDCls): & ppm 9,43 (s, 1H), 4,98 (s, 1H), 1,44 (s, 9H), 1,33 (s,
6H); ES-MS: m/z 187,78 (M+H)".

Chét trung gian 3: Bao ché (S)-4-(1-clopropan-2-yl)thiomorpholin 1,1-dioxit:

,As/’c:)o
CI/\l/ <

Budc 1: Téng hop (S)-4-(1-hydroxypropan-2-yl)thiomorpholin 1,1-dioxit:

Dung dich da khudy gém (S)-2-aminpropan-1-ol (1,0 g, 13,31 mmol, 1,0 eq) trong
1,4-dioxan (5 ml) va etanol (5 ml) dugc bd sung divinyl sulfon (2,67 ml, 26,62 mmol,
2,0 eq) va trietylamin (5,61 ml, 39,93 mmol, 3,0 eq). Hdn hop phan tmg dugc gia nhiét dén
85 °C trong khoang 3 gid. TLC cho biét nguyén li¢u ban diu d4 dugc tiéu thy va san phdm
mong mudn dugc quan sat. Hén hgp phan img dwgc lam bay hoi dudi dp sut thip va hop
chit thé duge tinh ché bang sic ky ct silica gel st dung metanol 5% trong DCM lam dung
méi rira giai dé thu dugc hop chit mong muén (hidu suit 2,0 g, 80%) dudi dang chat rin

mau trang nga.

'H NMR (300 MHz, CDCls): & ppm 3,51-3,34 (m, 2H), 3,22-3,16 (m, 2H), 3,13-
3,06 (m, 4H), 3,03-2,90 (m, 3H), 2,60 (s, 1H), 0,97 (d, /=6,9 Hz, 3H); ES-MS: m/z 193,97
(M+H)".
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Budc 2: Tong hop (S)-4-(1-clopropan-2-yl)thiomorpholin 1,1-dioxit:

ﬁégo
C|/\r <

Dung dich d4 khudy gbém (S)-4-(1-hydroxypropan-2-yl)thiomorpholin 1,1-dioxit
(buée 1, 1,3 g, 6,72 mmol, 1,0 eq) trong 1,2-dicloetan (13 ml) dugc ) sung thionyl clorua
(1,47 ml, 20,18 mmol, 3,0 eq). Hon hop phan g dwoc gia nhiét hdi Ivu trong khoang 3
git. TLC cho biét nguyén liéu ban déu di duogc tiéu thu va san phdm mong mudn duoc
quan sat. Hdn hop phan tmg dwoc 1am bay hoi dudi 4p suét thap, dugc pha loing véi
diclometan (20 ml), duogc rira bang dung dich natri bicacbonat bdo hoa va nuéc. Lép hitu
co duge sdy bing Na,SOa, duoc loc va duoc cb dic dudi p suat thdp. Can dugc tinh ché
bang sic ky cot silica gel sir dung metanol 3% trong diclometan lam dung méi rira giai dé
thu dugc hop chit mong mudn (hiéu suit 0,925 g, 64,91%) duéi dang chit 1ong khong

mau.

'H NMR (300 MHz, CDCls): & ppm 4,06-3,99 (m, 1H), 3,12-3,05 (m, 8H), 2,84-
2,77 (m, 1H), 2,72-2,66 (m, 1H), 1,51 (d, J = 6,6 Hz, 3H); ES-MS: m/z 212,34 (M+H)".

Chit trung gian 4: Bao ché (R)-4-(1-hydroxy-3-metylbutan-2-yl)thiomorpholin 1,1-

dioxit:

N

PN

Dung dich d3 khudy gém (R)-2-amin-3-metylbutan-1-ol (3 g, 29,069 mmol, 1,0 eq)
trong etanol (10 ml) va 1,4-dioxan (10 ml) dugc bd sung trietylamin (12,25 ml, 87,207
mmol, 3,0 eq) va sau d¢ 1a divinyl sulfon (6,869 g, 58,139 mmol, 2,0 eq). Hon hop phan
tmg duoc hdi luu trong khoang 3 gid. TLC cho biét nguyén liéu ban dau da dugc tidu thy
va san phAm mong muén dugc quan sat. H3n hop phan timg dugc 1am bay hoi duéi 4p suét
thip. Hop chét thé duogc tinh ché biang sic ky cot silica gel sir dung metanol 2% trong
diclometan 1am dung méi rira giai dé thu dugc hop chit mong mudn (hiéu suét 3,6 g,

55,9%) du6i dang chit rin mau tring nga.

34



44282 35/125

THNMR (300 MHz, CDCI3): 8 ppm 3,69 (m, 1H), 3,46-3,39 (m, 1H), 3,32-3,14 (m,
4H), 3,05-3,03 (m, 4H), 2,45-2,38 (m, 1H), 1,85-1,73 (m, 1H), 1,02 (d, J = 6,6 Hz, 3H),
0,89 (d, J= 6,6 Hz, 3H).

Chét trung gian 5: Bao ché metyl (R)-2-(1,1-dioxitthiomorpholin)-3-hydroxy

propanoat:

2
Ho/j:'(\)S ’
79

Dung dich d3 khudy gdm metyl D-serinat hydroclorua (4,0 g, 25,70 mmol, 1,0 eq)
trong 1,4-dioxan (20 ml) va etanol (20 ml) duoc bd sung trietylamin (14,34 ml, 102,8
mmol, 4,0 eq) va sau d6 13 divinyl sulfon (5,15 ml, 51,4 mmol, 2,0 eq). H5n hop phan ting
duoc gia nhiét dén 85 °C trong 3 gid. TLC cho biét nguyén liéu bit ddu di hoan tit va san
phim mong mudn dwgc quan sat. H6n hop phan tng dwoc 1am mét vé nhiét do phong va
duge ¢d dic dudi ap suat thip. Hop chét thé duogc tinh ché bang sic ky cot silica gel sir
dung gradient metanol 5-10% trong diclometan dé thu dugc hop chit mong muén (hidu

suét 5,8 g, 95%) dudi dang chét rin mau tréng.

'H NMR (300 MHz, CDCL3): & ppm 3,90-3,84 (m, 1H), 3,81-3,73 (m, 1H), 3,76 (s,
3H), 3,54 (dd, J = 8,1, 6,0 Hz, 1H), 3,40-3,30 (m, 2H), 3,17-3,13 (m, 1H), 3,09-3,06 (m,
5H), 2,48 (s, 1H).

Chit trung gian 6: Bao ché (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-
hydroxypropan-2-yl)thiomorpholin 1,1-dioxit:

Budc 1: Téng hop metyl (S)-2-(1,1-dioxitthiomorpholin)-3-hydroxypropanoat:

0]
2
(0] S=0
~ )‘k(N\)
(0]
OH
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Dung dich da khudy gdm metyl L-serinat hydroclorua (4 g, 25,707 mmol, 1,0 eq)
trong 1,4-dioxan (40 ml) va etanol (40 ml) duoc bd sung trietylamin (14,3 ml, 102,828
mmol, 4,0 eq) va divinyl sulfon (6 g, 51,414 mmol, 2,0 eq). Hbn hop phan tmg duge khuiy
& 85 °C trong khoang 3 gid. TLC cho biét nguyén liéu bét d4u d& hoan tit va san phim
mong mudn dugc quan sat. Hén hop phén tng dugc cb dic dudi ap sut thap. Hop chat
thé dugc tinh ché bing sic ky cot silica gel str dung gradient etyl axetat 40-80% trong
hexan d& thu dugc hop chit mong mubn (hiéu suit 5 g, 81,96%) duéi dang chét rdn mau

tréng nga.

'H NMR (300 MHz, CDCL3): 8 ppm 3,91-3,83 (m, 1H), 3,81-3,73 (m, 1H), 3,76 (s,
3H), 3,54 (dd, J = 8,1, 6,0 Hz, 1H), 3,40-3,31 (m, 2H), 3,19-3,02 (m, 6H), 2,42 (s, 1H);
ES-MS: m/z 238,04 (M+H)".

Buéc 2: Téng hop metyl (S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-

dioxitthiomorpholin) propanoat:

o

0
0 s=o
S

Q
Ssi

Dung dich dd khudy gbém metyl (S)-2-(1,1-dioxitthiomorpholin)-3-hydroxy
propanoat (bude 1, 2,5 g, 10,536 mmol, 1,0 eq) trong DCM (37,5 ml) & 0 °C duoc bd sung
trietylamin (4,4 ml, 31,609 mmol, 3,0 eq), 4-(Dimetylamin)pyridin (0,064 g, 0,525 mmol,
0,05 eq) va sau d6 1a zert-Butyldimetylsilyl clorua (2,5 g, 16,858 mmol, 1,6 eq). Hén hop
phén tmg dugc khudy & nhiét do phong qua dém. Hon hop phan tng dugc pha lodng véi
nudce va 16p nude dugce tach ra. Lép hitu co duoc rira bang dung dich amoni clorua béo
hoa, dung dich natri bicacbonat 5%, nudc va dung dich mudi. L&p hitu co duge séy béng
natri sulfat, duoc loc va dugc cd dac dudi ap suét thép. Cin duogc tinh ché béng sic ky cot
silica gel sir dung gradient etyl axetat 0-40% trong hexan 8 thu duoc hop chit mong mudn

(hidu suat 3 g, 81%) dudi dang chat rén mau trang nga.

'H NMR (300 MHz, CDCL): § ppm 3,93-3,90 (m, 2H), 3,72 (s, 3H), 3,53-3,49 (m,
1H), 3,29-3,24 (m, 4H), 3,08-3,02 (m, 4H), 0,87 (s, 9H), 0,05 (s, 6H).
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Bugc 3: Téng hop (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)
thiomorpholin 1,1-dioxit:
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Dung dich di khudy gdm metyl (S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-
dioxitthiomorpholin)propanoat (budc 2, 3,5 g, 9,956 mmol, 1,0 eq) trong metanol(70 ml)
& 0 °C duge bd sung natri bohydrua (7,53 g, 199,129 mmol, 20 eq) cAn than timg phén.
Hon hop phan tmg duoc khudy & nhiét d6 phong trong khoang 2 gid. TLC cho biét nguyén
liéu ban dAu d4 duoc tiéu thu va san phAm mong mudn duogce quan sat. Hon hop phan tmg
duoc trung hoa bang HC1 1 N, pha hitu co dugc lam bay hoi dudi ép suét thap va 16p nude
duogce chiét bang etyl axetat (2x100 ml). Lép hitu co hdn hop dugce rira bang nude (100 ml),
dung dich mubi (100 ml), duoc sdy béng natri sulfat, duogc loc va duoc ¢6 dac dudi ap suét
thap. Hop chét tho dugc tinh ché bing sdc ky cot silica gel stt dung gradient metanol 0-
10% trong diclometan dé thu duoc hop chit mong mudn (hiéu suit 3 g, 93,7%) dudi dang

chat ran mau trang nga.

'H NMR (300 MHz, CDCl3): 8 ppm 3,73-3,68 (m, 1H), 3,67-3,57 (m, 1H), 3,56-
3,47 (m, 1H), 3,46-3,33 (m, 2H), 3,18-3,01 (m, 7H), 2,99-2,89 (m, 1H), 0,89 (s, 9H), 0,06
(s, 6H); ES-MS: m/z 323,64 (M+H)".

Chét trung gian 7: Bao ché (S)-4-(1-hydroxy-3-metylbutan-2-yl)thiomorpholin 1,1-

dioxit:

Dung dich da khuéy g@)m (S)-2-amin-3-metylbutan-1-ol (2,0 g, 19,398 mmol, 1,0
eq) trong etanol (10 ml) va 1,4-dioxan (10 ml) duoc b6 sung divinyl sulfon (3,89 ml, 38,797
mmol, 2,0 eq) va trietylamin (8,178 ml, 58,19 mmol, 3,0 eq). Hon hop phan tmg dugc gia
nhiét hdi luu trong khoang 5 gid. TLC cho biét nguyén liéu ban d4u da duogc tiéu thu va

san phAm mong muén dugc quan sat. Hon hop phan tng dugc lam bay hoi duéi 4p suét
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thip. Cin dugc tinh ché bang sic ky cot silica gel sit dung metanol 2% trong DCM lam
dung moi rira giai dé thu duoc hop chét mong muén (hiéu suit 4,0 g, 95,2%) duéi dang

chat ran mau trang nga.

'H NMR (300 MHz, CDCls): 8 ppm 3,74-3,68 (m, 1H), 3,45-3,38 (m, 1H), 3,32-
3,14 (m, 4H), 3,05-3,02 (m, 4H), 2,47-2,36 (m, 2H), 1,83-1,75 (m, 1H), 1,02 (d, J = 6,6
Hz, 3H), 0,89 (d, J = 6,6 Hz, 3H); ES-MS: m/z 221,85 (M+H)".

Chit trung gian 8: Bao ché 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit:

Dung dich da khudy gdm L-threonin (10 g, 83,94 mmol, 1,0 eq) trong metanol (100
ml) & 0 °C dugc bd sung thionyl clorua (18,38 ml, 251,84 mmol, 3,0 eq). Hén hop phan
ung dugc gia nhiét hdi lwu trong khoang 3 gio. TLC cho biét nguyén lidu bét dAu da hoan
tAt va san phAm mong muén dugc quan sat. Hon hop phan img dugc 1am bay hoi dudi ap
suét thip, etyl axetat (100 ml) va trietylamin (35,39 ml, 251,84 mmol, 3,0 eq) dugc b6 sung
vao hdn hop phén tng, két tia duoc tao thanh. K&t toa tao ra duoc thu lai béng cach loc va
dich loc duoc lam bay hoi dudi ap suét thdp dé thu dugc hop chit mong mudn (8 g) duéi

dang dau. Hop chét thu duge dugc str dung cho budce tiép theo ma khdng can tinh ché thém.

'H NMR (300 MHz, DMSO-d6): 8 ppm 4,62 (s, 1H), 3,85-3,82 (m, 1H), 3,61 (s,
3H), 3,16 (d, J= 3,9 Hz, 1H), 1,08 (d, /= 6,3 Hz, 3H); ES-MS: m/z 134,07 (M+H)".

Budc 2: Téng hop metyl (25,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutanoat:
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Dung dich d4 khudy gém metyl L-threoninat (budc 1, 2,5 g, 18,77 mmol, 1,0 eq)
trong etanol (25 ml) va 1,4-dioxan (25 ml) duoc bd sung trietylamin (7,91 ml, 56,31 mmol,
3,0 eq) va divinyl sulfon (5,61 ml, 37,55 mmol, 2,0 eq). Hén hop phan ting dugc gia nhiét
hdi Iuu trong khoang 3 gid. TLC cho biét nguyén liéu ban diu di duge tiéu thu va san
phim mong mudn dugc quan sat. Hon hop phan ting dugc 1am bay hoi duéi 4p suét thép.
Cin duoc tinh ché bang sic ky cot silica gel sir dung metanol 2% trong DCM lam dung

moi rira giai d& thu duge hop chit mong mubn (hiéu suit 4 g, 85,1%) dudsi dang chit rin.

'H NMR (300 MHz, CDCls): 8 ppm 4,13-3,96 (m, 1H), 3,76 (s, 3H), 3,42-2,90 (m,
9H), 1,21 (d, J = 6,0 Hz, 3H); ES-MS: m/z 252,26 (M+H)".

Budc 3: Téng hop metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxit

thiomorpholin)butanoat:
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Dung dich di khudy gdm metyl (2S,3R)-2-(1,1-dioxitthiomorpholin)-3-
hydroxybutanoat (budc 2, 1,5 g, 5,976 mmol, 1,0 eq) trong DCM (15 ml) va DMF (10 ml)
duoc bd sung imidazol (0,813 g, 11,952 mmol, 2,0 eq) va ters-Butyldimetylsilyl clorua
(1,35 g, 8,964 mmol, 1,5 eq). Hon hop phan tmg dwoc khudy & nhiét 4 phong qua dém.
TLC cho biét nguyén liéu ban ddu da duoc tiéu thu va san phdm mong mudn duge quan
sat. Hon hop phan tmg duge pha lodng véi nude (20 ml) va duge chiét bing DCM (2x30
ml). Lép hitu co hdn hop dugc tach ra, dugce séy bing NazSO0s, duoc loc va duge c¢d dic
dudi ap suét thip. Can dugc tinh ché bang sic ky cot silica gel st dung metanol 1% trong
DCM lam dung méi rira giai ¢ thu dugc hop chit mong mudn (hiéu suit 0,6 g, 27,52%)

dudi dang chat ran mau trang nga.
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'H NMR (300 MHz, CDCls): 3 ppm 4,39 (m, 1H), 3,73 (s, 3H), 3,64-3,56 (m, 2H),
3,30-3,24 (m, 3H), 3,06-3,03 (m, 4H), 1,26 (d, J = 6,3 Hz, 3H), 0,86 (s, 9H), 0,08 (s, 3H),
0,04 (s, 3H); ES-MS: m/z 388,10 (M+Na)".

Bu6c 4: Téng hop 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-hydroxybutan-2-
yl) thiomorpholin 1,1-dioxit:
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Dung dich di khudy gdém metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-
dioxitthiomorpholin)butanoat (buéc 3, 0,6 g, 1,641 mmol, 1,0 eq) trong DCM (12 ml) &
78 °C duoc bd sung DIBAL-H (6,5 ml, 9,847 mmol, 6,0 eq, 1,5M trong toluen). Hén hop
phén tmg duogc khudy & cling nhiét do trong khoang 4 gi¢. TLC cho biét nguyén liéu ban
diu da duoc tiéu thu va san phim mong mudén duogc quan sat. Hon hop phan tng dugc
dimg phan tmg bang dung dich amoni clorua bdo hoa va dugc chiét bing etyl axetat (2x30
ml). L&p hitu co duge rira béng nude, dugc séy béng NazS0s4, dugc loc va duge co dac
dudi ap sudt thip. Cin dugc tinh ché bing séc ky cot silica gel sir dung metanol 2% trong
DCM lam dung moi rira giai dé thu dugc hop chit mong muén (0,442 g, 79,92%) dudi

dang chat ran mau trang nga.

'H NMR (300 MHz, CDCls): § ppm 4,11-4,03 (m, 1H), 3,71-3,64 (m, 2H), 3,55-
3,39 (m, 4H), 3,19-3,08 (m, 4H), 2,81-2,74 (m, 1H), 2,49 (s, 1H), 1,30 (d, J=6,0 Hz, 3H),
1,0 (s, 9H), 0,20 (s, 6H); ESI-MS: m/z 360,05 (M+Na)".

Chét trung gian 9: Bao ché (S)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-
2-yl) thiomorpholin 1,1-dioxit:
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Bugc 1: Tbéng hop metyl (R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-
dioxitthiomorpholin) propanoat:
40



44282 41/125

0
o (=0
\OJI\/N\)

~o

~

Dung dich d3 khudy gdm metyl (R)-2-(1,1-dioxitthiomorpholin)-3-hydroxy
propanoat (Chét trung gian 5, 4,4 g, 18,54 mmol, 1,0 eq) trong DCM (45 ml) & 0 °C dugc
bd sung trietylamin (7,7 ml, 55,63 mmol, 3,0 eq), 4-(Dimetylamin)pyridin (0,113 g, 0,92
mmol, 0,05 eq) va tert-Butyldimetylsilyl clorua (4,4 g, 29,67 mmol, 1,6 eq). Hon hop phan
tmg duoc khudy & nhiét @6 phong qua dém. TLC cho biét nguyén liéu bat dau da hoan tét
va san phdm mong mudn dugc quan sat. Hon hop phan tng duge pha lodng véi DCM (150
ml), duge rira bing nude (100 ml) va dung dich mudi (100 ml). Lép hitu co duge siy bang
natri sulfat, duoc loc va duoc lam bay hoi dudi 4p suét thip. Hop chit tho dugc tinh ché
bing séc ky cot silica gel sir dung gradient etyl axetat 0-40% trong hexan dé thu dwgc hop

chit mong muén (hiéu sudt 5 g, 77%) dudi dang chét rin mau tring nga.

'H NMR (300 MHz, CDCls): 8 ppm 3,93-3,90 (m, 2H), 3,72 (s, 3H), 3,51 (t, J=5,7
Hz, 1H), 3,26-3,24 (m, 4H), 3,06-3,02 (m, 4H), 0,87 (s, 9H), 0,05 (s, 6H); ES-MS: m/z
352,55 (M+H)".

Budc 2: Téng hop (S)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)

thiomorpholin 1,1-dioxit:

Dung dich d4 khudy gém metyl (R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxit
thiomorpholin)propanoat (budc 1, 5 g, 14,223 mmol, 1,0 eq) trong metanol (100 ml) & 0
°C dugc bd sung natri bohydrua (10,76 g, 284,47 mmol, 20,0 eq) cAn than timg phéan. Hn
hop phan tmg dugc khudy & nhiét 6 phong trong khoang 2 gi. TLC cho biét nguyén lidu
ban diu d3 dwoc tiéu thu va san phdm mong mudn duge quan sat. Hon hop phén tng dugce
lam mét v& 0 °C, dugc trung hoa bang HCI 1 N va pha hitu co duge 1am bay hoi dudi ap
suét thip. L6p nude dugc chiét bing etyl axetat (2x150 ml). Lép hitu co hdn hop dugce rira
bang nuée (150 ml) va dung dich mudi (150 ml). Lép hitu co dugc sdy bang natri sulfat,
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duoc loc va duge cb dic dudi ap sudt thip. Hop chét tho dugc tinh ché bing sic ky cot
silica gel str dung gradient metanol 0-10% trong diclometan dé thu dugc hop chit mong

muén (hiéu suét 4 g, 87%) dudi dang chit rin mau tring nga.

'H NMR (300 MHz, CDCls): & ppm 3,75-3,62 (m, 1H), 3,61-3,55 (m, 1H), 3,54-
3,46 (m, 1H), 3,42-3,33 (m, 2H), 3,17-3,10 (m, 2H), 3,10-3,02 (m, 5H), 3,0-2,90 (m, 1H),
2,50 (s, 1H), 0,90 (s, 9H), 0,06 (s, 6H); ES-MS: m/z 324,56 (M+H)".

Chét trung gian 10: Bao ché (S)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-
dioxit:
0
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Buoc 1: Téng hop (S)-4-(1-((tert-butyldimetylsilyl)oxy)-3-flopropan-2-yl)
thiomorpholin 1,1-dioxit:
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Dung dich d4 khudy gém (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-
2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 6, 7,5 g, 23,291 mmol, 1,0 eq) trong DCM
(150 ml) & 0 °C duoc bd sung DAST (3 ml, 23,291 mmol, 1,0 eq). Hon hgp phén tng dugce
khudy & nhiét d@§ phong trong khoang 1 gi. TLC cho biét nguyén liéu ban dau da dugc
tiéu thu va san phdm mong muébn duge quan sat. Hon hop phan ung dugc dimg phan tmg
bing dung dich natri cacbonat bdo hoa va dugc chiét bang DCM. Lép hitu co dugc rira
béng nudce, duoc séy bz‘?mg natri sulfat, duogc loc va dugc ¢6 dac dudi ap sut thép. Céan
duoc tinh ché bang sic ky cot silica gel st dung gradient etyl axetat 0-20% trong hexan dé
thu dwoc hop chit mong mudn (hidu suét 1,8 g, 23,8%) dudi dang chit 16ng khong mau.

'H NMR (300 MHz, CDCls): § ppm 4,67-4,64 (m, 1H), 4,51-4,49 (m, 1H), 3,79-
3,71 (m, 2H), 3,25-3,22 (m, 3H), 3,14-2,87 (m, 6H), 0,90 (s, 9H), 0,07 (s, 6H); ES-MS:
m/z 326,46 (M+H)".

Budc 2: Téng hop (S)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-dioxit:
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Dung dich di khudy gébm (S)-4-(1-((tert-butyldimetylsilyl)oxy)-3-flopropan-2-
yl)thiomorpholin 1,1-dioxit (bude 1, 1,8 g, 5,538 mmol, 1,0 eq) trong THF (36 ml) & 0 °C
duge bd sung 1,0M TBAF trong THF (6,64 ml, 6,646 mmol, 1,2 eq). Hon hop phan tmg
duge khudy & nhiét d6 phong trong khoéng 4 gid. TLC cho biét nguyén liéu ban dau da
duoc tiu thu va san phdm mong muén dugc quan sat. Hén hop phéan tng dugc pha loing
v6i DCM, duoc rira bang dung dich natri bicacbonat bdo hoa va nude. Lép hitu co duge
séy béng natri sulfat, dugc loc va duge ¢6 dac dudi ap suét thép. Hop chét thd duoc tinh
ché bang sic ky cot silica gel st dung gradient metanol 0-4% trong diclometan dé thu duoc

hop chit mong mudn (hiéu suét 0,950 g, 81,9%) dudi dang chat 1éng khong mau.

'H NMR (300 MHz, CDCls): § ppm 4,65-4,63 (m, 1H), 4,49-4,47 (m, 1H), 3,66-
3,64 (m, 2H), 3,39-3,30 (m, 2H), 3,21-3,12 (m, 3H), 3,11-3,05 (m, 4H), 2,20 (s, 1H); ES-
MS: m/z 212,34 (M),

Chét trung gian 11: Bao ché (R)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-

dioxit:
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Bugc 1: Tbéng hop (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-flopropan-2-yl)

thiomorpholin 1,1-dioxit:
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Dung dich d& khudy gdm (S)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-
2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 9, 6 g, 18,633 mmol, 1,0 eq) trong DCM
(120 ml) & 0 °C duge bb sung DAST (1,83 ml, 18,633 mmol, 1,0 eq). Hon hop phan tng
duge khudy & 0 °C trong khoang 1 gid, duoc thay dbi dén nhiét @6 phong va duogc khudy

trong khoang 1 gi¢. TLC cho biét nguyén lidu ban dau da duoc tiéu thu va san phim mong
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mudn dwge quan sat. Hon hop phan tmg duge lam mét vé 0 °C, dugc dimg phéan tmg bang
dung dich natri cacbonat bdo hoa va dugc chiét bing DCM (100 ml). Lép hitu co duge rira
bang nude, dung dich mubi (100 ml), duoc séy béng natri sulfat, duoc loc va dugce c6 dac
dudi 4p suét thdp. Hop chét thé duoc tinh ché bing sic ky cot silica gel st dung gradient
etyl axetat 0-20% trong hexan dé thu dugc hop chit mong mudn (hiéu suét 1,3 g, 21,5%)

duéi dang chit 1ong khong mau.

'HNMR (300 MHz, CDCl3): 5 ppm 4,67-4,64 (m, 1H), 4,51-4,49 (m, 1H), 3,75 (dd,
J=6,0, 1,2 Hz, 2H), 3,25-3,22 (m, 4H), 3,04-2,90 (m, SH), 0,89 (s, 9H), 0,06 (s, 6H); ES-
MS: m/z 326,53 (M+H)*.

Buéc 2: Téng hop (R)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-dioxit:

Dung dich di khudy gdm (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-flopropan-2-
yl)thiomorpholin 1,1-dioxit (budc 1, 1,3 g, 4,0 mmol, 1,0 eq) trong THF (26 ml) & 0 °C
duoc bd sung TBAF (4,8 ml, 4,80 mmol, 1,2 eq, 1,0M trong THF). Hon hop phén ung
duoc khudy & nhiét do phong trong khoang 4 gid. TLC cho biét nguyén liéu ban dau da
duoc tiéu thy va san phim mong mudn dugc quan sat. Hdn hop phan tmg duge pha lodng
v6i DCM (100 ml), duoc rira bang dung dich natri bicacbonat bdo hoa va nuée. Lép hitu
co duoc tach ra, dugc séy béng natri sulfat, dugc loc va duoc c6 dac dudi ap suit thép.
Hop chit tho dugc tinh ché bing sic ky cot silica gel st dung gradient metanol 0-3% trong
diclometan dé thu dugc hop chit mong muén (hiéu suét 0,650 g, 77%) dudi dang chat long

khong mau.

'H NMR (300 MHz, CDCls): § ppm 4,65-4,63 (m, 1H), 4,49-4,47 (m, 1H), 3,66-
3,64 (m, 2H), 3,39-3,30 (m, 2H), 3,22-3,12 (m, 3H), 3,11-3,03 (m, 4H), 2,19 (s, 1H); ES-
MS: m/z 212,34 (M+H)".

Chét trung gian 12: Bao ché (S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propan-1-

ol:
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Budc 1: Téng hop tert-butyl 4-(isopropylsulfonyl)piperazin-1-carboxylat:

y Ok

Hn hop gdm tert-butyl piperazin-1-carboxylat (5 g, 26,84 mmol, 1,0 eq) va DCM
(100 ml) dugc 1am mat vé -25 °C, trietylamin (3,25 g, 32,21 mmol, 1,2 eq) va sau d6
Isopropylsulfonyl clorua (4,4 g, 30,87 mmol, 1,15 eq) duoc bd sung nho giot tir tir. Hdn
hop phan tng dugc lam Am tir tir dén nhiét do phong va dugc khuéy qua dém. TLC cho
biét nguyén li€u ban dau d3 dugc tiéu thu va san phém mong mubn dugc quan sat. Hon
hop phan tmg dugc 1am mat vé 0 °C, dugc trung hoa bang dung dich HCI 1 N va duoc
chiét bang DCM (3x400 ml). L6p hitu co hdn hop duge rira bang nuée (100 ml), duge siy
béng natri sulfat, dugc loc va dugc ¢6 dac dudi ap sudt thép dé thu duoc hop chét mong

mudn (hiéu suét 6,9 g, 87,92%) dudi dang chét rén mau vang.

'H NMR (300 MHz, CDCls): & ppm 3,48-3,46 (m, 4H), 3,33-3,30 (m, 4H), 3,23-
3,14 (m, 1H), 1,46 (s, 9H), 1,34 (d, J = 6,9 Hz, 6H); ES-MS: m/z 315,45 (M+Na)".

Budc 2: Tong hop 1-(isopropylsulfonyl)piperazin:

Lo
HN N—-S=
—/

)__

Dung dich d4 khudy gdm tert-butyl 4-(isopropylsulfonyl)piperazin-1-carboxylat
(budc 1, 6,9 g, 23,60 mmol, 1,0 eq) trong 1,4-dioxan (30 ml) & 0 °C duoc ) sung HCI 4
N/1,4-dioxan (30 ml). H3n hop phan tng dwoc khudy & nhiét d6 phong trong khoang 3
gio. TLC cho biét nguyén liéu ban d4u da duoc tiéu thu va san phém mong mudn duge
quan sat. Hon hop phan ung duoc 1am bay hoi dudi ap suét thip, dugc lam mat vé 0 °C,
dung dich natri bicacbonat bdo hoa dugc b sung va dugc chiét bing DCM (3x400 ml).
Cac 16p hitu co hdn hop dugc rira bing nude (150 ml), duge sdy bang natri sulfat, dugc
loc va duge c6 dic dudi ap suat thdp. Hop chét thd dugc tinh ché bing sic ky cft silica gel

st dung gradient metanol 0-10% trong diclometan. Cdc phan doan chira san phim mong
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mudn duge két hop va duoc co dic dudi ap suét thap dé thu dugc hop chit mong mudn

(hiéu suAt 2.8 g, 62,2%) dudi dang chit ban rin mau vang.

'H NMR (300 MHz, CDCLs): & ppm 3,35-3,32 (m, 4H), 3,23-3,14 (m, 1H), 2,92
2,89 (m, 4H), 1,34 (d, J = 6,9 Hz, 6H); ES-MS: m/z 193,42 (M+H)".

Budc 3: Tong hop metyl (S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propanoat:

\/
0 ‘/\N’SY

\O)krN\)

Dung dich d3 khudy gém metyl (R)-2-hydroxypropanoat (1,461 g, 14,042 mmol,
1,5 eq) trong DCM (40 ml) ¢ -78 °C dugc bd sung anhydrit triflometansulfonic (2,67 ml,
15,915 mmol, 1,7 eq). Hon hop phan g dugc khudy & -78 °C trong khoang 45 phut, trong
thoi gian d6, 2,6-lutidin (1,85 ml, 15,915 mmol, 1,7 eq) dugc bd sung va dugc khqu §;
cung nhiét d¢ trong khoang 45 phut. Dung dich gbm 1-(isopropylsulfonyl)piperazin (budc
2,1,8 g, 9,361 mmol, 1,0 eq) trong DCM (10 ml) va sau d¢ la trietylamin (3,9 ml, 28,085
mmol, 3,0 eq) duoc bd sung vao hdn hgp phan tmg & -78 °C. Hon hop phén tmg dugc
khudy & 0 °C trong khodng 1 gid va duge khudy & nhiét d6 phong trong khoang 3 gid. TLC
cho biét nguyén lidu ban déu da dugc tidu thu va san phdm mong mudn duoc quan sat. Hon
hop phén tmg duoc 1am mat vé 0 °C, duge dimg phan tng bang dung dich natri bicacbonat
bo hoa va duge chiét bing DCM (3x250 ml). Céc 16p hitu co hén hop duge rira bang nuée
(100 ml), dugc séy béng natri sulfat, duoc loc va dugc c6 dac dudi ap suét thép dé thu dugc

hop chét mong mudn (hiéu suét 1,8 g, 69,2%) dudi dang d4u mau vang nhat.

'H NMR (300 MHz, CDCL): § ppm 3,71 (s, 3H), 3,43-3,31 (m, 5H), 3,23-3,14 (m,
1H), 2,71-2,59 (m, 4H), 1,34 (d, J = 6,9 Hz, 6H), 1,30 (d, J = 7,2 Hz, 3H); ES-MS: m/z
279,40 (M+H)".

Budc 4: Tng hop (S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propan-1-ol:

N7/

et
HO/\r 2
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Dung dich d3 khudy gdm metyl (S)-2-(4-(isopropylsulfonyl)piperazin-1-
yl)propanoat (budc 3, 1,8 g, 6,466 mmol, 1,0 eq) trong metanol (100 ml) & 0 °C duwoc bd
sung natri bohydrua (6,11 g, 161,65 mmol, 25,0 eq) cén than timg phan. Hon hop phan tmg
dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén lidu ban dau da duoc tidu thu
va san phidm mong mudn dugc quan sit. Hon hop phan tmg dugc lam maét vé 0 °C, pH
duoc diéu chinh dén 6,0 bing HCI 1 N va duoc 1am bay hoi duéi 4p suat thap. Hdn hop
phén tmg duoc 1am mat vé 0 °C, dung dich natri bicacbonat bdo hda duge bd sung va duge
chiét bdng DCM (3x250 ml). Céc 16p hitu co hdn hop duge rira bang nude (100 ml), dugce
séy béng natri sulfat, duoc loc va duge cd dic dudi ap suét thép dé thu dugc hop chét mong

mudn (hidu suét 1,0 g, 61,8%) dudi dang chit long.

'H NMR (300 MHz, CDCl3): & ppm 3,55-3,39 (m, 6H), 3,24-3,13 (m, 1H), 3,01-
2,90 (m, 1H), 2,87-2,78 (m, 2H), 2,65-2,57 (m, 2H), 1,35 (d, J = 6,6 Hz, 6H), 0,99 (d, J =
6,9 Hz, 3H); ES-MS: m/z 251,58 (M+H)*.

Chit trung gian 13: Bao ché 4-((2R,3S)-3-flo-1-hydroxybutan-2-yl)thiomorpholin
1,1-dioxit:
L2
r\‘l/\ S=q

Hoi
F

Budc 1: Téng hop metyl (2R,3S)-2-(1,1-dioxitthiomorpholin)-3-flobutanoat:

0O
U

F

Dung dich di khudy gdm metyl (2S,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxy
butanoat (Chéat trung gian 8-budc 2, 15 g, 59,76 mmol, 1,0 eq) trong DCM (150 ml) ¢ 0 °C
duoc bd sung DAST (8,68 ml, 65,73 mmol, 1,1 eq). Hon hop phéan ung dugce khudy & cling
nhiét do trong khoang 30 phut va dugc khudy & nhiét d6 phong trong khoéng 1 git. TLC
cho biét nguyén lidu ban d4u da duoc tiéu thu va san phdm mong mudn dugc quan sat. Hon
hop phan tmg dugc lam mat vé& 0 °C, dung dich natri bicacbonat bo hoa dugc bd sung va
duoc chiét bang DCM (2x200 ml). Lép hitu co dugc ria bang nudce, dugc sy bang natri
sulfat, duge loc va duogc o dic dudi ap suit thép. Hop chét thé dugce tinh ché bing sic ky
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cOt silica gel stt dung metanol 1% trong diclometan lam dung moi rira gii d8 thu duogc hop

chit mong mudn (hidu suét 8 g, 52,94%) dudi dang chét long.

'HNMR (300 MHz, CDCls): § ppm 5,22-5,13 (m, 0,5H), 5,06-4,98 (m, 0,5H), 3,77
(s, 3H), 3,44-3,22 (m, SH), 3,10-2,96 (m, 4H), 1,45 (d, J=6,3 Hz, 1,5H), 1,37 (d, J = 6,3
Hz, 1,5H); ES-MS: m/z 254,46 (M+H)".

Buéc 2: Tong hop 4-((2R,3S)-3-flo-1-hydroxybutan-2-yl)thiomorpholin 1,1-dioxit:

Huyén dich da khudy gdm Lithi nhém hydrua (3,59 g, 94,86 mmol, 3,0 eq) trong
THF (160 ml) & 0 °C dugc bd sung metyl (2R,3S)-2-(1,1-dioxitthiomorpholin)-3-
flobutanoat (budc 1, 8 g, 31,62 mmol, 1,0 eq). Hén hgp phén ung dugc khudy & 0 °C trong
khoang 1 gir va tiép d6 dugc khudy & nhiét d6 phong trong khoang 2 gid. TLC cho biét
nguyén liéu ban diu di duoc tidu thy va san phim mong mubn dugc quan sat. Hon hop
phén ing dugc lam mat vé 0 °C, duge dimg phan tng tir tir bang nudc (3,59 ml), dung dich
NaOH 10% (3,59 ml) va sau d6 1a nude (10,59 ml), va duogc khudy trong khoang 2 gio.
K&t tha dugce tao thanh duoc loc va dich loc dugc cb dac dudi ap suét thép. Cién dugc tinh
ché bang séc ky cot silica gel st dung metanol 0-2% trong diclometan gradient dé thu dugc

hop chit mong mudn (higu suét 1 g, 14,06%) dudi dang chat rin mau tring nga.

'HNMR (300 MHz, CDCls): 8 ppm 4,57-4,51 (m, 0,5H), 4,40-4,33 (m, 0,5H), 3,94-
3,83 (m, 2H), 3,30-3,22 (m, 3H), 3,18-3,0 (m, 6H), 1,17 (d, J = 6,9 Hz, 3H); ES-MS: m/z
226,48 (M+H)".

Chit trung gian 14: Bao ché  4-((2S,3S)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit:
|/\//o
Sz
Ho/\{N\) °
Ao
\/Sli

Budc 1: Tong hop metyl (2R,3S)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutanoat:
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Dung dich d3 khuiy gdm D-Threonin metyl este hydroclorua (13 g, 76,65 mmol,
1,0 eq) trong 1,4-dioxan (78 ml) va etanol (78 ml) duoc bd sung divinyl sulfon (19,18 ml,
191,62 mmol, 2,5 eq) va sau d6 1a trietylamin (53,4 ml, 383,25 mmol, 5,0 eq). Hdn hop
phan tmg duoc gia nhiét hdi luu trong khoang 6 gid. TLC cho biét nguyén lidu bat dau da
hoan tt vi san phAm mong mubn duoc quan sat. Hon hop phan tng duoc lam bay hoi dudi
ap sut thip. Hop chét tho duoc tinh ché bang séc ky cot silica gel sir dung gradient metanol
0-6% trong diclometan d& thu duoc hop chit mong mudn (hiéu suat 10 g, 51,9%) duéi

dang chat ran mau trang nga.

'H NMR (300 MHz, CDCls): & ppm 4,0-3,96 (m, 1H), 3,76 (s, 3H), 3,40-3,33 (m,
2H), 3,18-2,99 (m, 7H), 1,20 (d, J = 6,0 Hz, 3H); ES-MS: m/z 252,45 (M+H)".

Bu6c 2: Téng hop metyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxit
thiomorpholin)butanoat:
L
o Szg
\O/LK:/N\)
Ao
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Dung dich di khudy gdm metyl (2R,3S)-2-(1,1-dioxitthiomorpholin)-3-
hydroxybutanoat (budc 1, 5,0 g, 19,89 mmol, 1,0 eq) trong DCM (40 ml) va DMF (20 ml)
& 0 °C duoc bd sung imidazol (2,7 g, 39,78 mmol, 2,0 eq) va tert-Butyldimetylsilyl clorua
(3,29 g,21,88 mmol, 1,1 eq). H5n hop phan g dugc khudy & nhiét 6 phong trong khoang
72 gid. TLC cho biét nguyén liéu bét dAu da hoan tat va san phim mong mudn dugc quan
sét. Hon hop phan tmg duge 1am bay hoi dudi 4p sut thip, duge pha lodng véi nude (200
ml) va duoc chiét bing etyl axetat (3x100 ml). L6p hitu co hdn hop duge rira bang nuée
(2x200 ml), dugc séy béng NaxS0q4, dugce loc va dugce cd dac dudi ap suét thép. Hop chét
thd dugc tinh ché bing sic ky cot silica gel st dung gradient metanol 0-5% trong
diclometan dé thu duoc hop chét mong mudn (hidu suét 4,5 g, 61,89%) dudi dang chét rén

mau trdng nga.

49



44282 50/125

'HNMR (300 MHz, CDCL): 8 ppm 4,41-4,37 (m, 1H), 3,69 (s, 3H), 3,62-3,52 (m,
2H), 3,29-3,20 (m, 3H), 3,11-2,99 (m, 4H), 1,22 (d, J = 6,3 Hz, 3H), 0,82 (s, 9H), 0,04 (s,
3H), 0,01 (s, 3H); ES-MS: m/z 366,50 (M+H)*.

Bude 3: Téng hop 4-((2S,39)-3-((tert-butyldimetylsilyl)oxy)-1-hydroxybutan-2-yl)

thiomorpholin 1,1-dioxit:

o
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Dung dich da khudy gdm metyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-
dioxitthiomorpholin)butanoat (budc 2, 2,8 g, 7,65 mmol, 1,0 eq) trong DCM (56 ml) &
-78 °C dugc thém tir tir DIBAL-H (15,3 ml, 22,97 mmol, 3,0 eq, 1,5M trong toluen). Hon
hop phan img dugc khudy & -78 °C trong khoang 30 phut va duoc khudy & nhiét d6 phong
trong khoang 1 gio. TLC cho biét nguyén liéu bét diu da hoan tAt va san phdm mong mubn
dugc quan sat. Hon hop phan tng dugc ding phan tmg bang dung dich amoni clorua va
duoc chiét bing DCM (3x80 ml). Lép hitu co hdn hop duge rira bing nudce (80 ml), duge
sy béng natri sulfat, dugc loc va dugc ¢ ddc dudi ap suat thip. Hop chét tho dugc tinh
ché bang sic ky cot silica gel st dung gradient metanol 0-3% trong diclometan dé thu duoc

hop chit mong mudn (hiéu suat 1,8 g, 69,7%) dudi dang chét rén.

'H NMR (300 MHz, CDCls): § ppm 4,02-3,92 (m, 1H), 3,57-3,48 (m, 2H), 3,44-
3,32 (m, 3H), 3,14-3,0 (m, 6H), 2,43 (s, 1H), 1,19 (d, J= 6,0 Hz, 3H), 0,88 (s, 9H), 0,1 (s,
6H); ES-MS: m/z 338,57 (M+H)".

Chit trung gian 15: Bao ché (2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-

(isopropyl sulfonyl)piperazin-1-yl)butan-1-ol:
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Budce 1: Tong hop metyl O-(tert-butyldimetylsilyl)-L-threoninat:
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Dung dich da khu4y gdm metyl L-threoninat hydroclorua (21,5 g, 126,76 mmol, 1,0
q) trong DCM (400 ml) & 0 °C dugc bo sung trietylamin (124,7 ml, 887,32 mmol, 7,0 eq),
4-(Dimetylamin)pyridin (1,54 g, 12,676 mmol, 0,1 eq) va tert-butyldimetylsilyl clorua
(38,21 g, 253,53 mmol, 2,0 eq). Hdn hop phan tng duoc khudy & nhiét d6 phong qua dém.
TLC cho biét nguyén liéu ban dau da duoc tiéu thy va san phim mong mubn dwgc quan
sat. Hon hop phan tmg dugc pha lodng véi nude (200 ml) va duge chiét bang DCM (2x200
ml). Lép hitu co dugc tach ra, duge séy béng natri sulfat, dugc loc va dugc c6 dac dudi ap
suat thip. Hop chét thd dugc tinh ché bang séc ky cot silica gel str dung gradient metanol
0-1% trong diclometan dé thu duoc hop chit mong mudn (higu suit 20 g, 63,77%) duéi

dang chét 1ong khong mau.

'HNMR (300 MHz, CDCLs): & ppm 4,34-4,27 (m, 1H), 3,72 (s, 3H), 3,29 (d, J =
2,7 Hz, 1H), 1,62 (brs, 2H), 1,26 (d, J = 6,3 Hz, 3H), 0,86 (s, 9H), 0,04 (s, 6H); ES-MS:
m/z 248,37 (M+H)*.

Bugc 2: Tbdng hop metyl (2S,3R)-2-(4-benzylpiperazin-1-yl)-3-((tert-
butyldimetylsilyl) oxy)butanoat:

Dung dich d khudy gdm metyl O-(tert-butyldimetylsilyl)-L-threoninat (budc 1, 20
g, 80,83 mmol, 1,0 eq) va N-benzyl-2-clo-N-(2-cloetyl)etan-1-amin hydroclorua (duoc bao
ché nhu dugc mé ta trong E. J. M. C, 2014, 75, pp:11-20) (32,56 g, 121,24 mmol, 1,5 eq)
trong metanol(20 ml) dugc bd sung N,N-Diisopropyletylamin (100 ml). Hdn hop phan tmg
dugc gia nhiét & 90-100 °C qua dém. Hon hop phan tmg dugc 1am bay hoi dudi ap suét
thip, duoc pha lodng véi nude (200 ml) va dugce chiét bang DCM (2x200 ml). Lép hitu co
duogc tach ra, dugce séy bing natri sulfat, dugc loc va duge cd dic dudi ap suét thép. Hop

chét tho duoc tinh ché bing séc ky cot silica gel stt dung metanol 2% trong diclometan lam
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dung mdi rira giai dé thu duoc hop chit mong mudn (hiéu suit 18 g, 54,86%) dudi dang

chét 1éng khéng mau.

'H NMR (300 MHz, CDCL3): & ppm 7,32-7,30 (m, 5H), 4,23-4,14 (m, 1H), 3,67 (s,
3H), 3,49 (s, 2H), 3,07 (d, J= 6,6 Hz, 1H), 2,83-2,76 (m, 2H), 2,64-2,58 (m, 2H), 2,45 (m,
4H), 1,19 (d, J = 6,3 Hz, 3H), 0,85 (s, 9H), 0,04 (s, 6H); APCI-MS: m/z 407,3 (M+H)".

Budc 3: Téng hop metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(piperazin-1-yl)

butanoat:

Huyén dich d khudy gém 10% Pd/C (9 g, o 4m 50%) trong metanol (360 ml) dugc
b sung metyl (2S,3R)-2-(4-benzylpiperazin-1-yl)-3-((tert-butyldimetylsilyl)oxy)butanoat
(budce 2, 18 g, 44,33 mmol, 1,0 eq) va amoni format (55,90 g, 886,6 mmol, 20 eq). Hdn
hop phéan tmg duoc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban dau
da duoc tiéu thu va san phdm mong mudn dugc quan sat. Hon hop phan ing dugc loc qua
thm xe-lit va dugc rira bing metanol. Dich loc duge 1am bay hoi duéi ap suét thap, dugc
pha lodng véi DCM, dugc rira béng nudéc, dugce séy béng natri sulfat, duoc loc va dugc lam
bay hoi dudi 4p sut thip dé thu dugc hop chit mong mudn (hiéu suit 12 g, 85,7%), s&

duge st dung cho bude tiép theo ma khong cin tinh ché thém.

'H NMR (300 MHz, CDCI3): 8 ppm 4,36-4,30 (m, 1H), 3,71 (s, 3H), 3,37-3,29 (m,
2H), 3,23-3,11 (m, 5H), 3,05-2,97 (m, 2H), 1,21 (d, J= 6,3 Hz, 3H), 0,83 (s, 9H), 0,04 (s,
6H); APCI-MS: m/z 317,3 (M+H)".

Budc 4: Téng hop metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-
(isopropylsulfonyl) piperazin-1-yl)butanoat:
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Dung dich dd khudy gbébm metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-
(piperazin-1-yl)butanoat (budce 3, 12,0 g, 37,97 mmol, 1,0 eq) trong DCM (180 ml) & 0 °C
duoc bb sung trietylamin (21,18 ml, 151,88 mmol, 4,0 eq) va sau d6 1a isopropylsulfonyl
clorua (8,12 g, 56,96 mmol, 1,5 eq). H3n hop phan tng dugc thay di dén nhiét 49 phong
va duoc khudy qua dém. TLC cho biét nguyén liéu bit diu da hoan tit va san phdm mong
mubn duoc quan sat. Hon hop phan tmg dugc pha lodng v6i nuée (100 ml) va duge chiét
bing DCM (3x100 ml). Lép hitu co hdn hgp dugc rira bing nude (100 ml), duge siy bing
natri sulfat, dugc loc va dugce c6 dic dudi ap suét thép. Hop chét thdé duoc tinh ché béng
séc ky cot silica gel sir dung gradient metanol 0-3% trong diclometan dé thu dugc hgp chét

mong mudn (hiéu suét 8,0 g, 50%) dudi dang chat 1ong.

'H NMR (300 MHz, CDCL): § ppm 4,30-4,26 (m, 1H), 3,69 (s, 3H), 3,34-3,31 (m,
4H), 3,20-3,12 (m, 2H), 3,03-2,96 (m, 2H), 2,77-2,70 (m, 2H), 1,34 (d, J = 6,9 Hz, 6H),
1,22(d, J=6,3 Hz, 3H), 0,85 (s, 9H), 0,05 (s, 3H), 0,02 (s, 3H); ES-MS: m/z423,1 (M+H)".

Budc 5: Tong hop (2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-(isopropylsulfonyl)
piperazin-1-yl)butan-1-ol:
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Dung dich d3 khudy gém metyl (2S,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-
(isopropylsulfonyl)piperazin-1-yl)butanoat (budc 4, 5,0 g, 11,82 mmol, 1,0 eq) trong DCM
(75 ml) & -78 °C dugc bd sung DIBAL-H (19,7 ml, 29,57 mmol, 2,5 eq, 1,5M trong
Toluen). Hon hop phan tmg duge khudy & -78 °C trong khoang 4 gid. TLC cho biét nguyén
liéu bit dAu da hoan t4t va san phdm mong muébn duge quan sat. Hon hgp phan ung dugce
dimg phan tmg biang dung dich amoni clorua bdo hoa va duge khudy trong khoang 10 phut.
Hén hop duoc loc va dich loc duge chiét bang DCM (3x100 ml). Lép hitu co hdn hop duge
rira bang nudce (100 ml), duge sdy béng natri sulfat, dugc loc va dugce c6 déc dudi ap suét
thap. Can dugc tinh ché bang sic ky cot silica gel sir dung gradient metanol 0-3% trong
diclometan dé thu dwoc hop chit mong muén (hidu suat 3,7 g, 80%) duéi dang chit rin

mau trang nga.
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'H NMR (300 MHz, CDCl3): § ppm 3,99-3,95 (m, 1H), 3,54-3,26 (m, 6H), 3,22-
3,13 (m, 1H), 3,04-2,96 (m, 2H), 2,82-2,75 (m, 2H), 2,63-2,56 (m, 1H), 1,34 (d, J = 6,9
Hz, 6H), 1,15 (d, J = 6,3 Hz, 3H), 0,89 (s, 9H), 0,086 (s, 3H), 0,081 (s, 3H); ES-MS: m/z
395,46 (M-+H)*.

Chét trung gian 16: Bao ché 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-

3a-amin-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Buéc 1: Tdéng hop (IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
isoxyanato-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat:

Dung dich da khqu gém axit (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
axetoxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-carboxylic (Chét trung gian 1-budc 1, 26 g, 52,13 mmol, 1,0 eq)
trong toluen & 0 °C dugc bd sung diphenylphosphorylazua (28,684 g, 104,26 mmol, 2,0
eq) va trietylamin (15,82 g, 156,39 mmol, 3,0 eq). Hdn hgp phan ting dugc gia nhiét dén
80 °C trong 1,5 gid. TLC cho biét nguyén liéu ban diu di dugc tiéu thy va san phdm mong
mudn duoc quan sat. Hon hop phan tmg dugc 1am bay hoi dudi 4p suét thip, duge pha
lodng véi nudce (500 ml) va duoce chiét bing DCM (3x500 ml). L6p hitu co hdn hop duge
rira bang nude (200 ml) va dung dich mudi (200 ml). Lép hitu co duge siy bang natri
sulfat, duoc loc va dwge lam bay hoi dudi ap suét thap. Hop chét thé duoc xtr ly bing

metanol (78 ml), dugc khqu & nhiét 4§ phong trong 15 phut, dugc loc va duge séy trong
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diéu kién chan khong dé thu duoc hop chét mong mubn (hiéu suét 23 g, 89,1%) dudi dang

chat ran mau trang nga.

'H NMR (300 MHz, CDCL3): & ppm 4,74 (d, J = 1,5 Hz, 1H), 4,63 (t, /= 1,5 Hz,
1H), 4,45 (m, 1H), 2,57-2,50 (m, 1H), 2,15-2,02 (m, 1H), 2,04 (s, 3H), 1,88-0,77 (m, 23H),
1,68 (s, 3H), 1,05 (s, 3H), 0,93 (s, 3H), 0,86 (s, 3H), 0,84 (s, 3H), 0,84 (s, 3H).

Budc 2: Téng hop (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-ol

hydroclorua:

Dung dich di khudy gdém (IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
isoxyanato-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat (budc 1, 23 g, 46,394 mmol, 1,0 eq) trong 1,4-dioxan
(230 ml) & 0 °C dugc bd sung dugc axit clohydric dam dic (69 ml). Hon hop phan tng
duoc gia nhiét & 60 °C qua dém. TLC cho biét nguyén liéu ban déu da duoc tidu thy va san
phdm mong muén dugc quan sat. Hon hop phan tng dugc c6 dic dudi ap sut thdp. Hop
chit thu duoc dugc xtr ly bang heptan (69 ml), duoc khudy trong 15 phut, chét rin duoc
loc va duogc séy trong diéu kién chan khong dé thu duoc hop chét mong mudn (hidu suit

20 g, 93%) dudi dang chét rin mau tring nga.

'H NMR (300 MHz, CDCls): & ppm 7,67 (s, 3H), 4,72 (s, 1H), 4,62 (s, 1H), 3,09-
2,94 (m, 1H), 2,60 (m, 1H), 2,11-1,99 (m, 1H), 1,91-1,79 (m, 2H), 1,76-0,62 (m, 21H),
1,66 (s, 3H), 1,03 (s, 3H), 0,93 (s, 3H), 0,87 (s, 3H), 0,78 (s, 3H), 0,65 (s, 3H).

Budc 3: Tdng hop tert-butyl ((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-
hydroxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-
xyclopenta[a]chrysen-3a-yl)carbamat:
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Dung dich d4 khudy gbém (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
amin-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-
9-ol hydroclorua (budc 2, 20 g, 43,087 mmol, 1,0 eq) trong 1,4-dioxan (200 ml) & 0 °C
duoc bd sung dung dich natri bicacbonat bio hoa (200 ml) va di-ferz-butyl dicacbonat (14,1
g, 64,631 mmol, 1,5 eq). Hon hop phan tng dugc khuiy & nhiét d6 phong trong 6 gid. TLC
cho biét nguyén lidu ban ddu da dwgc tidu thu va sin pham mong mudn dwgc quan sat. Hon
hop phan ing dugc pha lodng véi nude (400 ml) va duge chiét bang DCM (3x500 ml).
Lép hitu co hén hop dugc rira bing nude (400 ml) va dung dich mudi (200 ml). Lép hitu
co duoc séy béng natri sulfat, dugc loc va dugce cd dic dudi ap suét thép. Hop chét théo
duoc tinh ché bang sic ky cdt silica gel str dung gradient etyl axetat 0-3% trong hexan. Céc
phén doan chira san phdm mong mudn dugc két hop va dugc ¢6 dic dudi ap suét thdp dé

thu dugc hop chit mong mubn (hiéu suit 16 g, 70,48%) dudi dang chét rin mau tring nga.

'HNMR (300 MHz, CDCl3): 8 ppm 4,732 (d, J = 1,5 Hz, 1H), 4,628 (d, J= 1,5 Hz,
1H), 4,33 (s, 1H), 3,22-3,17 (m, 1H), 2,58-2,54 (m, 1H), 2,50-2,35 (m, 2H), 2,06-1,92 (m,
1H), 1,70 (s, 3H), 1,66-0,69 (m, 21H), 1,46 (s, 9H), 1,03 (s, 3H), 0,99 (s, 3H), 0,97 (s, 3H),
0,85 (s, 3H), 0,78 (s, 3H); ESI-MS: m/z 550,45 (M+Na)".

Budce 4: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-((tert-butoxycacbonyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-
1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gbém tert-butyl
((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-hydroxy-5a,5b,8,8,11a-pentametyl-

56



44282 57/125

1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-3a-yl)carbamat (budc 3, 16 g,
30,312 mmol, 1,0 eq) trong DCM (240 ml) & 0 °C dugc bd sung axit (1S,3R)-3-
((benzyloxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic (dwgc bao ché nhu dugc mé
ta trong WO 2011/007230 A2, 11,92 g, 45,469 mmol, 1,5 eq), 1-(3-Dimetylaminpropyl)-
3-etylcarbodiimit Hydroclorua (EDC.HCI) (14,52 g, 75,781 mmol, 2,5 eq) va 4-
(Dimetylamin)pyridin (1,11 g, 9,093 mmol, 0,3 eq). Hon hop phan tmg dwoc khudy & nhiét
d6 phong qua dém. TLC cho biét nguyén lidu bat dau da hoan tat va sin phim mong mudn
dwoc quan sat. Hn hop phan tmg dugc pha lodng véi nude (500 ml) va duge chiét bing
DCM (3x500 ml). Lép hitu co hdn hop duoc rira bing nudc (200 ml) va dung dich mubi
(100 ml). L6p hiru co duge sdy bing natri sulfat, dugc loc va duge b dic dudi ap suit
thdp. Hop chit thé dugc tinh ché bang sic ky cot silica gel sir dung gradient etyl axetat
0-3% trong hexan. C4c phan doan chira sin phim mong mudn dugc két hop va dugc co
dac dudi 4p suét thap dé thu duoc hop chit mong mudn (hiéu suit 16 g, 68,37%) dudi dang

chat ran mau trang nga.

THNMR (300 MHz, CDCIl3): 6 ppm 7,36-7,32 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,70 (s, 1H), 4,60 (s, 1H), 4,43 (dd, J= 11,4, 4,5 Hz, 1H), 4,30 (s, 1H), 2,84-2,51
(m, 4H), 2,48-2,31 (m, 2H), 2,07-0,76 (m, 23H), 1,68 (s, 3H), 1,43 (s, 9H), 1,34 (s, 3H),
1,01 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H), 0,85 (s, 6H), 0,84 (s, 3H); ESI-MS: m/z 794,55
(M+Na)*.

Bubce 5: Téng hop 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)
3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich d& khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-((tert-butoxycacbonyl)amin)-5a,5b,8,8,1 1a-pentametyl- 1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 4, 11,0 g,
14,24 mmol, 1,0 eq) trong 1,4-dioxan (55 ml) & 0 °C duogc bd sung HCI1 4 N trong 1,4-

57



44282 58/125

dioxan (55 ml). H3n hop phéan tung duoc thay d6i dén nhiét 6 phong va dugc khudy trong
khoang 3 git. TLC cho biét nguyén lidu bit diu ¢4 hoan tAt va san phdm mong mubn dugc
quan sat. H3n hop phéan timg dwoc 1am bay hoi dudi ap sut thap, dugc pha lodng véi nude
(50 ml), dwoc kiém hoéa bing dung dich natri bicacbonat trong nuéc va dugc chiét bing
DCM (3x100 ml). L6p hitu co hdn hop duoc rira bing nuée (100 ml), duoce sdy bang natri
sulfat, dugc loc va dugce b dic dudi ap sudt thip. Hop chét thd dugc xir Iy bang hexan (50
ml), duoc khuéy, duoc loc va dugc séy trong diéu kién chan khéng dé thu dugc hop chét

mong mudn (hiéu suit 7,0 g, 73,1%) duéi dang chét rén.

'HNMR (300 MHz, CDCLs): 8 ppm 7,36-7,32 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,72 (s, 1H), 4,59 (s, 1H), 4,43 (dd, J = 11,4, 4,5 Hz, 1H), 2,84-2,48 (m, 4H),
2,07-1,98 (m, 2H), 1,68 (s, 3H), 1,63-0,76 (m, 23H), 1,34 (s, 3H), 1,04 (s, 3H), 0,96 (s,
3H), 0,95 (s, 3H), 0,85 (s, 6H), 0,83 (s, 3H); ES-MS: m/z 672,49 (M+H)".

Chét trung gian 17: Bao ché axit 2-(2-metoxyetoxy) axetic:

0
\O/\/O\/U\OH

Budc 1: Téng hop etyl 2-(2-metoxyetoxy)axetat:

O
\o/\/O\)J\O/\

Dung dich d& khudy gém natri hydrua (6,6 g, 275,98 mmol, 3,0 eq) trong THF (140
ml) & 0 °C dwoc bd sung 2-metoxyetan-1-ol (7,0 g, 91,996 mmol, 1,0 eq). Hon hop phan
{ng duoc khudy & 0 °C trong khoang 30 phut. Etyl bromaxetat (19,97 g, 119,59 mmol, 1,3
eq) va kali iotua (3,054 g, 18,399 mmol, 0,2 eq) dugc bd sung vao hdn hop phan tmg va
duoc khudy & nhiét d6 phong trong khoang 2 gid. TLC cho biét nguyén liéu ban dau da
duoc tidu thy va san phdm mong mudn duge quan sat. Hon hgp phan ung dugc lam mat vé
0 °C, dwoc dimg phan tmg bang dung dich natri clorua bdo hoa va duge chiét bang DCM
(3x350 ml). Lép hitu co hdn hop duge rira bing nuée (150 ml), duge siy bang natri sulfat,
duoc loc va duogc ¢ dic dudi dp suét thap d& thu dwoc hop chit mong mudn (hiéu suit 10

g, 67%) duéi dang dau, s& dugc st dung cho bude tiép theo ma khong c4n tinh ché thém.

Budc 2: Tdng hop axit 2-(2-metoxyetoxy) axetic:
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O
\O/\/O\/U\OH

Dung dich d3 khudy gdm etyl 2-(2-metoxyetoxy)axetat (budc 1, 10 g, 61,656 mmol,
1,0 eq) trong metanol (100 ml) va THF (100 ml) & 0 °C dugc bd sung dung dich KOH 2,5
N (184,96 ml, 462,42 mmol, 7,5 eq). Hon hop phan tmg dugc khudy & nhiét d6 phong qua
dém. TLC cho biét nguyén liéu ban diu di dwoc tidu thu va san phdm mong mubn dugc
quan sat. H6n hop phan tmg duoc 1am bay hoi duéi 4p suat thap, duoc 1am mat vé 0 °C,
pH dugc didu chinh dén 2,0 bang HCI 1 N va duoc 1am bay hoi dudi ap suét thap. Chét rin
thu duoc duoc khudy véi DCM (4x150 ml), duge loc va dich loc duoc 1am bay hoi duéi
ap suét thip dé thu duoc hop chit mong muén (hidu suét 5,0 g, 60,97%) dudi dang dau.

'H NMR (300 MHz, CDCls): 8 ppm 4,19 (s, 2H), 3,77-3,74 (m, 2H), 3,64-3,59 (m,
2H), 3,42 (s, 3H); ES-MS: m/z 135,17 (M+H)".

Chét trung gian 18: Bao ché 4-((12R,13R)-14-hydroxy-12-metyl-2,5,8,11-

tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit:

0

|/\S:O
N

HO
/j'/'fo/\/o\/\o/\/o\
Budc 1: Tong hop 2-(2-(2-metoxyetoxy)etoxy)etyl metansulfonat:

;,,S//?O/\/O\/\O/\/O\

Dung dich da khudy gbm 2-(2-(2-metoxyetoxy)etoxy)etan-1-ol (3,29 g, 20,03
mmol, 1,0 eq) trong DCM (40 ml) & 0 °C dugc bd sung trietylamin (8,4 ml, 60,09 mmol,
3,0 eq) va sau d6 1a metansulfonyl clorua (2,01 ml, 26,04 mmol, 1,3 eq). H5n hgp phan
tmg dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban d4u da duoc tiéu
thy va san phdm mong mudn duoc quan sat. Nudc duge bd sung vao hdn hop phéan tng va
duge chiét bing DCM (2x30 ml). Lép hitu co hdn hop dugc 1am kho bing natri sulfat,
duoc loc va duge cb dic dudi ap sudt thip dé thu duoc hop chit mong mudn (4,3 g) duédi

dang chét 16ng, dugc st dung cho budc tiép theo ma khong cin tinh ché thém.
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'"H NMR (300 MHz, CDCIl3): 8 ppm 4,40-4,36 (m, 2H), 3,78-3,75 (m, 2H), 3,70-
3,61 (m, 6H), 3,56-3,52 (m, 2H), 3,37 (s, 3H), 3,07 (s, 3H); ES-MS: m/z 243,37 (M+H)".

Budc 2: Tong hop 4-((2R,3R)-1,3-dihydroxybutan-2-yl)thiomorpholin 1,1-dioxit:

o

HO/)/ N\)
“'OH

Dung dich di khudy gdm metyl (2S,3R)-2-(1,1-dioxitthiomorpholin)-3-
hydroxybutanoat (Chat trung gian 8-budc 2, 15 g, 59,713 mmol, 1,0 eq) trong metanol (300
ml) & 0 °C duoc bd sung natri bohydrua (22,5 g, 597,13 mmol, 10,0 eq) c4n than timg phan.
Hbn hop phéan tng dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén ligu ban
diu d3 dwoc tiéu thu va san phim mong mudn duoc quan sat. Hdn hop phan tmg duoc
trung hoa bang HC1 4 N/1,4-dioxan (120 ml) va dugc c6 dic dudi ap suit thap. Cin duoc
khuéy véi DCM, duoc loc va dich loc duoc 1am bay hoi duédi ap suét thép. San phém tho
dugc tinh ché bing sic ky cot silica gel str dung gradient metanol 0-5% trong diclometan
@8 thu duoc hop chit mong mubn (hiéu suit 6,5 g, 48,8%) dudi dang chét rin mau tring

nga.

'HNMR (300 MHz, DMSO-de): 8 ppm 4,38 (t, /= 4,8 Hz, 1H), 4,26 (d, J=3,0 Hz,
1H), 4,09-4,04 (m, 1H), 3,61-3,44 (m, 2H), 3,25-3,16 (m, 2H), 3,08-3,02 (m, 6H), 2,40-
2,33 (m, 1H), 1,04 (d, J= 6,0 Hz, 3H); ES-MS: m/z 224,16 (M+H)".

Budc 3: Téng hop 4-((2R,3R)-1-((tert-butyldimetylsilyl)oxy)-3-hydroxybutan-2-
yl)thiomorpholin 1,1-dioxit:

o

Z/\S{O/j/N\)
“'OH

Dung dich d4 khudy gdm 4-((2R,3R)-1,3-dihydroxybutan-2-yl)thiomorpholin 1,1-
dioxit (budce 2, 4,5 g, 20,153 mmol, 1,0 eq) trong DCM (90 ml) & 0 °C duogc bb sung
trietylamin (14 ml, 100,76 mmol, 5,0 eq), DMAP (0,492 g, 4,030 mmol, 0,2 eq) va
TBDMSCI (7,59 g, 50,383 mmol, 2,5 eq). Hon hgp phan ing duoc khudy & nhiét d6 phong

qua dém. TLC cho biét nguyén liéu ban diu da dugc tiéu thy va san phim mong muébn
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dugc quan sat. Hdn hop phén tmg duoc pha lodng véi DCM (200 ml), dwgc rira bing nuéce
(200 ml) va dung dich mudi (250 ml). Lép hitu co dugc sdy bang natri sulfat, dugc loc va
duoc ¢d dic dudi ap sudt thip. San phdm thd dugce tinh ché bang sic ky cot silica gel sir
dung gradient etyl axetat 0-60% trong hexan dé thu dugc hop chat mong mudn (higu suét

4 g, 58,8%) dudi dang chit rin mau tring.

'H NMR (300 MHz, CDCL): & ppm 3,80 (dd, J= 11,1, 3,0 Hz, 1H), 3,72-3,61 (m,
2H), 3,52-3,39 (m, 3H), 3,12-3,02 (m, 6H), 2,50-2,43 (m, 1H), 1,20 (d, J = 6,0 Hz, 3H),
0,89 (s, 9H), 0,07 (s, 6H); ES-MS: m/z 338,32 (M+H)*.

Budc 4: Téng hop 4-((12R,13R)-12,16,16,17,17-pentametyl-2,5,8,11,15-pentaoxa-
16-silaoctadecan-13-yl)thiomorpholin 1,1-dioxit:

Huyén dich gdm natri hydrua (1,77 g, 74,05 mmol, 5,0 eq) trong THF (50 ml) & 0
°C duwgc bd sung 4-((2R,3R)-1-((tert-butyldimetylsilyl)oxy)-3-hydroxybutan-2-
yl)thiomorpholin 1,1-dioxit (buéc 3, 5 g, 14,81 mmol, 1,0 eq). Hon hop phan tng duge
khudy & 40-50 °C trong khoang 30 phut. 2-(2-(2-metoxyetoxy)etoxy)etyl metansulfonat
(budce 1, 4,3 g, 17,77 mmol, 1,2 eq) va kali iotua (0,245 g, 1,48 mmol, 0,1 eq) dugc )
sung vao hén hop phan tng va dugc khudy & 50-60 °C qua dém. Hon hop phén tng dugce
1am mét v& 0 °C, duoc dimg phan Gmg bing nudc d4 lanh va dugc chiét bing DCM (2x50
ml). Lép hitu co hdn hop duoc 1am khd béng natri sulfat, duoc loc va dugce c6 déac dudi ép
suét thip. San phim duoc tinh ché bang sic ky cot silica gel sit dung gradient etyl axetat
0-40% trong hexan d& thu duoc hop chit mong mudn (hiéu suit 2,0 g, 27,93%) dudi dang

chit 1ong khéng mau.

'HNMR (300 MHz, CDCls): 8 ppm 4,0-3,93 (m, 1H), 3,84-3,70 (m, 2H), 3,68-3,63
(m, 10H), 3,62-3,50 (m, 4H), 3,38 (s, 3H), 3,14-2,95 (m, 6H), 2,66-2,61 (m, 1H), 1,20 (d,
J= 6,6 Hz, 3H), 0,89 (s, 9H), 0,07 (s, 3H), 0,05 (s, 3H); ES-MS: m/z 484,65 (M+H)".

Buéc 5: Téng hop 4-((12R,13R)-14-hydroxy-12-metyl-2,5,8,11-
tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit:
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Dung dich d& khudy gém 4-((12R,13R)-12,16,16,17,17-pentametyl-2,5,8,11,15-
pentaoxa-16-silaoctadecan-13-yl)thiomorpholin 1,1-dioxit (budc 4, 2,0 g, 4,134 mmol, 1,0
eq) trong THF (20 ml) dugc bd sung TBAF (8,26 ml, 8,269 mmol, 2,0 eq, 1,0M trong
THF). Hon hop phan tmg dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén
lidu bt ddu da hoan tat va san phim mong mudén duoc quan sat. Hon hop phan tmg duoc
pha logng véi DCM (100 ml) va duoc rira bing nude (100 ml). Lép hitu co dugce sdy bing
natri sulfat, dugc loc va dugce ¢ dac dudi ap suét thép. San phém thé dugc tinh ché béng
sic ky cot silica gel sir dung gradient metanol 0-9% trong diclometan dé thu duoc hop chét

mong mudn (hiéu sut 0,8 g, 52,6%) dudi dang chét léng khéng mau.

'H NMR (300 MHz, CDCL:): & ppm 3,67-3,59 (m, 9H), 3,58-3,53 (m, 4H), 3,47-
3,41 (m, 2H), 3,38 (s, 3H), 3,35-3,20 (m, 2H), 3,13-3,0 (m, 6H), 2,63-2,56 (m, 1H), 1,20
(d, J = 6,0 Hz, 3H); ES-MS: m/z 370,20 (M+H)".

Chét trung gian 19: Bao ché axit 2,5,8,11-tetraoxatridecan-13-oic:

O
\O/\/O\/\O/\/O\)]\OH

Budc 1: Téng hop etyl 2,5,8,11-tetraoxatridecan-13-oat:

o
\O/\/O\/\O/\/O\)J\O/\

Huyén dich da khudy goém natri hydrua (3,65 g, 152,25 mmol, 5,0 eq) trong THF
(125 ml) & 0 °C dugc b sung 2-(2-(2-metoxyetoxy)etoxy)etan-1-ol (5,0 g, 30,45 mmol,
1,0 eq) va Tetrabutylamoniiotua (2,24 g, 6,09 mmol, 0,2 eq). Hén hop phan tmg dugc
khqu ¢ 0 °C trong khoang 30 phut, etyl 2-bromaxetat (6,611 g, 39,58 mmol, 1,3 eq) dugc
b6 sung, dwoc khudy & 0 °C trong khoang 1 gid va duoc khudy & nhiét d6 phong qua dém.
TLC cho biét nguyén liéu ban déu da duogc tiéu thu va san phdm mong muén dugc quan
sat. Hon hop phan tng dugc 1am mat vé 0 °C, dugc ding phan ting bing nude d4 va dugc
chiét bang DCM (3x250 ml). L&p hiru co hdn hop dugc rira bing nurée (150 ml) va dung

dich mubi (150 ml). Lép hitu co duge séy béng natri sulfat, dugc loc va dugce ¢6 dic dudi
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ap suét thap dé thu duoc hop chit mong muén (hidu suit 6 g, 78,74%) dudi dang chét rin,

s& duoc st dung cho budc tiép theo ma khong cn tinh ché thém.

Bubdc 2: Téng hop axit 2,5,8,11-tetraoxatridecan-13-oic:

O

Dung dich da khqu gém etyl 2,5,8,11-tetraoxatridecan-13-oat (budc 1, 6,0 g, 23,97
mmol, 1,0 eq) trong metanol (60 ml) va THF (60 ml) & 0 °C duoc b sung dung dich KOH
2,5N (71,85 ml, 179,79 mmol, 7,5 eq). Hon hop phan tmg dugc khuéy & nhiét do phong
qua dém. TLC cho biét nguyén liéu ban dau di duoc tiéu thu va san phdm mong mudn
duoc quan sat. Hn hop phan ing dugc 1am bay hoi dudi 4p suét thip, nude (50 ml) duoc
bd sung, dugc lam mat v& 0 °C, dugc axit héa dén pH 2,0 béng HC1 1 N va dugc chiét béng
DCM (3x250 ml). Lép hiru co hdn hop duoc rira bing nuée (100 ml), duoc sdy bing natri
sulfat, dugc loc va dugce cd dac dudi ap suét thép. Cén (5,3 g) dugc str dung cho budc tiép

theo ma khong can tinh ché thém.

'H NMR (300 MHz, CDCL): § ppm 4,17 (s, 2H), 3,75-3,57 (m, 12H), 3,39 (s, 3H);
ES-MS: m/z 223,63 (M+H)".

Céac vidu

Vi du 1: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-((2~(1,1-dioxitthiomorpholin)-2-metylpropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic:

Budce 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-((2-((tert-butoxycacbonyl)amin)-2-metylpropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
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metyl xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-
dimetylxyclobutan-1,3-dicarboxylat:

Dung dich d khudy gdm 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
amin-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat
(Chét trung gian 1, 4 g, 5,83 mmol, 1,0 eq) trong 1,2-dicloetan (40 ml) dugc bd sung tert-
butyl (2-metyl-1-oxopropan-2-yl)carbamat (Chat trung gian 2, 3,27 g, 17,49 mmol, 3,0 eq)
va Titan tetraisopropoxit (3,4 ml, 11,66 mmol, 2,0 eq). Hon hop phan tmg duoc khudy &
nhiét 46 phong trong khoang 1 gid va tiép d6 natri triaxetoxybohydrua (3,7 g, 17,49 mmol,
3,0 eq) dugc bd sung va duoc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén lidu
ban ddu d3 dwgc tiéu thu va san phdm mong mubn dugc quan sit. Dung dich natri
bicacbonat bo hoa duoc bd sung vao hdn hop phan tmg, 16p hitu co duogc tach ra va 16p
nudc duge chiét bang diclometan (2x40 ml). Lép hitu co hdn hop duoc rira bing nude,
duoc sdy bang NaxSO4, dugc loc va duoc ¢d dic dudi ap sudt thap. Cin duoc tinh ché bing
sic ky cot silica gel sir dung metanol 1% trong diclometan lam dung méi rira giai dé thu

duoc hop chit mong mudn (hiéu suit 4 g, 80%) dudi dang chét rdn mau tring nga.

'H NMR (300 MHz, CDCls): § ppm 7,34 (m, SH), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,45 (m, 1H), 2,90-2,46 (m, 3H), 2,40-2,30 (m, 2H), 2,10-2,0 (m, 2H), 1,97-1,13 (m,
32H), 1,42 (s, 9H), 1,03-0,76 (m, 22H), 0,40-0,20 (m, 4H); ESI-MS: m/z 857,75 (M+H)*.

Budc 2: Téng hop 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-((2-
amin-2-metylpropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-
1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-

dicarboxylat:
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Dung dich da khudy gdm 1-benzyl 3-
((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a~((2-((tert-butoxycacbonyl)amin)-
2-metylpropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclo butan-1,3-dicarboxylat (budc 1, 4 g,
4,66 mmol, 1,0 eq) trong 1,4-dioxan (10 ml) & 0 °C dwgc bd sung HCI 4 N/1,4-dioxan (30
ml). Hbn hop phan tmg dugc khudy & nhiét ¢ phong qua dém. TLC cho biét nguyén liéu
ban dau di dugc tidu thu va san phdm mong mubn dwoc quan sat. H3n hop phan tmg duoc
1am bay hoi dudi 4p sudt thip, dwoc kiém hoa bing dung dich natri bicacbonat bdo hoa va
dugc chiét bing diclometan (2x40 ml). Lép hitu co dugc rira bing nuée, duoc sdy bing
Na,SO04, duogc loc va duge ¢b dic dudi ap sudt thip dé thu duoc hop chit mong mudn (hiéu

suét 3 g, 85,2%) dudi dang chét rin mau tring nga.

'HNMR (300 MHz, CDCls): § ppm 7,34 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,45 (m, 1H), 2,84-2,61 (m, 3H), 2,27-2,13 (m, 2H), 2,07-1,17 (m, 34H), 1,13-0,78
(m, 22H), 0,36-0,22 (m, 4H); ESI-MS: m/z 757,50 (M+H)".

Budéc 3: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR)-
3a-((2-(1,1-dioxitthiomorpholin)-2-metylpropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclo
butan-1,3-dicarboxylat:

Dung dich da khqu gém 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
((2-amin-2-metylpropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)
icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-
dicarboxylat (budc 2, 0,4 g, 0,52 mmol, 1,0 eq) trong 1,4-dioxan (4 ml) va etanol (4 ml)

65



44282 66/125

dugc b sung trietylamin (0,21 ml, 1,56 mmol, 3,0 eq) va sau d6 14 divinyl sulfon (0,12 g,
1,056 mmol, 2,0 eq). Hon hop phan ting duoc gia nhiét dén 85 °C trong khoang 3 gidr. TLC
cho biét nguyén liéu bt diu da hoan tit va san phdm mong mubn dugc quan sat. Hon hop
phén mg duogc 1am bay hoi dudi 4p suét thip, duoc pha lodng véi nude (100 ml) va dugce
chiét bang etyl axetat (3x30 ml). L&p hiru co hdn hop duoc rira bing nuée (100 ml), duoc
séy béng NazSOq4, duge loc va duge c6 dac dudi ap suét thép. Cin duogc tinh ché bﬁng sic
ky cot silica gel st dung gradient etyl axetat 20-40% trong hexan dé thu dugc hop chit

mong mubn (hiéu suét 0,4 g, 88,8%) dudi dang chit rén.

'H NMR (300 MHz, CDCL): & ppm 7,35 (m, SH), 5,14, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,49-4,40 (m, 1H), 3,05 (m, 8H), 2,86-2,73 (m, 2H), 2,71-2,60 (m, 1H), 2,50-2,28 (m,
2H), 2,10-1,13 (m, 34H), 1,08-0,78 (m, 22H), 0,42-0,22 (m, 4H).

Buéc 4: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-((2-(1,1-dioxitthiomorpholin)-2-metylpropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metyl
xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclo
butan-1-carboxylic:

Dung dich da khudy gbém 1-benzyl 3-
((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR) -3a-((2-(1,1-dioxitthiomorpholin)-2-
metylpropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-dimetylxyclo butan-1,3-dicarboxylat (budc 3, 0,4
g, 0,456 mmol, 1,0 eq) trong THF (4 ml) va metanol (4 ml) dugc bd sung dung dich KOH
2,5N (1,35 ml, 3,427 mmol, 7,5 eq). H6n hop phan tmg duoc khudy & nhiét ¢6 phong qua
dém. TLC cho biét nguyén liéu bit ddu d4 hoan tat va san phdm mong muén dugc quan
sat. H6n hop phan tmg duge 1am bay hoi dudi 4p sudt thap va duoc pha lodng véi nuée (5
ml). H3n hop phan tmg duoc 1am mat vé 0 °C, pH duoc didu chinh dén 5 bang HCI 1 N va
duoc chiét bing diclometan (3x30 ml). Céc 16p hiru co hdn hop dugc rira bang nude (20

ml) va dung dich mudi (10 ml). L6p hitu co duoc sy bang NaxS0s, duge loc va duge cb
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dac dudi 4p suét thdp. Hop chét thd duogc tinh ché bing sic ky cot silica gel sir dung gradient
etyl axetat 30-45% trong hexan dé thu duoc hop chit mong mubn (hidu suit 0,15 g, 41,8%)

dudi dang chat ran mau trang.

'HNMR (300 MHz, CDCL): § ppm 4,46 (dd, J= 10,8, 4,8 Hz, 1H), 3,10-2,92 (m,
8H), 2,86-2,74 (m, 2H), 2,65-2,53 (m, 1H), 2,39-2,28 (m, 2H), 2,10-2,0 (m, 2H), 1,98-1,05
(m, 32H), 1,03-0,78 (m, 22H), 0,40-0,20 (m, 4H). ESI-MS: m/z 785,65 (M+H)".

Vi du 2: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR, 11bR, 13aR, 13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic:

Budc 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((S)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclo
propyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-

dicarboxylat:

Dung dich d4 khudy gdm 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
amin-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat
(Chét trung gian 1, 1 g, 1,457 mmol, 1,0 eq) trong axetonitril (20 ml) dwgc bd sung (S)-4-
(1-clopropan-2-yl)thiomorpholin 1,1-dioxit (Chat trung gian 3, 0,925 g, 4,372 mmol, 3,0
eq), kali phosphat tribazo (1,36 g, 6,4108 mmol, 4,4 eq) va kali iotua (0,653 g, 3,934 mmol,
2,7 eq). H5n hop phan tmg duoc gia nhiét hdi lvu qua dém. TLC cho biét nguyén liéu ban
dAu da duoc tiéu thu va san phdm mong mudn dugc quan sat. Hdn hop phan tmg dugce loc
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qua tAm xe-lit va dugc ria béng axetonitril (25 ml). Dich loc dugc 1am bay hoi duéi ap
sudt thip va cin duogc tinh ché bang sic ky cot silica gel st dung 2% metanol trong
diclometan 1am dung méi rira gidi dé thu dugc hop chit mong muén (hiéu suét 0,35 g,

27,88%) dudi dang chit rdn mau tring nga.

'HNMR (300 MHz, CDCls): & ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,44 (dd, J = 10,5, 4,8 Hz, 1H), 3,32 (m, 1H), 3,12-3,06 (m, 8H), 2,88-2,72 (m, 2H),
2,70-2,52 (m, 2H), 2,50-2,48 (m, 1H), 2,18-2,0 (m, 3H), 1,92-1,17 (m, 25H), 1,17-0,78 (m,
25H), 0,68 (m, 1H), 0,50-0,36 (m, 2H), 0,28 (m, 1H); ES-MS: m/z 861,79 (M+H)".

Budc 2: Tong hop axit (1R,3S)-3-(((1R,3aS,5aR, 5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,1 1 a-pentametyl-1-(1-metylxyclo
propyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-

carboxylic:

Dung dich d4 khudy gém 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a~(((S)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclo butan-
1,3-dicarboxylat (budc 1, 0,35 g, 0,406 mmol, 1,0 eq) trong THF (3,5 ml) va metanol (3,5
ml) & 0 °C dugc bd sung dung dich KOH 2,5 N (1,22 ml, 3,047 mmol, 7,5 eq). Hn hop
phan g dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban diu da
duoc tiéu thu va san phdm mong mubn duoc quan sat. Hon hop phan tng duoc lam bay
hoi dudi ép suét thép, dugc pha lodng véinude (10 ml), duge lam mét vé0°Cva pH duoc
diéu chinh dén 5,0 bang HC1 1 N. Lép nudc dugce chiét biang diclometan (2x20 ml). Lép
httu co hdn hop duge rira bing nude, duge siy bing NaxSOs, dugce loc va duge c6 dic dudi
&p suét thdp. Hop chét tho duoc tinh ché bing séc ky cot silica gel st dung gradient metanol
0-5% trong DCM. Hop chét thu dugc tiép tuc dugc tinh ché bing cach tai két tinh véi
MTBE (10 ml) dé thu duoc hop chit mong mudn (hidu suét 0,1 g, 32%) dudi dang chét

ran mau trang nga.
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'HNMR (300 MHz, CDCls):  ppm 4,46 (m, 1H), 3,30-2,90 (m, 9H), 2,88-2,72 (m,
2H), 2,68-2,50 (m, 2H), 2,28-2,0 (m, 3H), 2,0-1,17 (m, 26H), 1,14-0,78 (m, 25H), 0,62-
0,52 (m, 1H), 0,50-0,36 (m, 2H), 0,32-0,25 (m, 1H); ES-MS: m/z 771,87 (M+H)*.

Vidu 3: Bao ché axit (1R,3S)-3-((((IR,3aS,5aR,5bR,7aR,9S,11aR,11bR, 13aR, 13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic:

D>

o]
H 8%
SNl
LI
Ho#° A

[o]

Budc 1: Tong hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
((R)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metyl
xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-

dicarboxylat:

Dung dich d4 khudy gdm (R)-4-(1-hydroxy-3-metylbutan-2-yl)thiomorpholin 1,1-
dioxit (Chat trung gian 4, 0,241 g, 1,093 mmol, 1,25 eq) trong diclometan (12 ml) & 0 °C
dugc bé sung anhydrit triflometansulfonic (0,20 ml, 1,224 mmol, 1,4 eq). H5n hop phan
{mg duoc khudy & cling nhiét d6 trong khoang 10 phut. 2,6-Lutidin (0,145 ml, 1,25 mmol,
1,43 eq) duge bd sung va dugc khudy & 0 °C trong 10 phit. 1-((1R,3aS,5aR,5bR,7aR,9S,
11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)
icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-
dicarboxylat (Chét trung gian 1, 0,6 g, 0,874 mmol, 1,0) va sau d6 14 trietylamin (0,175 ml,
1,25 mmol, 1,43 eq) dugc bd sung vao hdn hop phan tmg va dugc khudy & 0 °C trong
khoang 1 gi¢. Hon hop duge bo ra khoi bé 1am mét va duogc khudy & nhiét d6 phong trong

khoang 4 gid. TLC cho biét nguyén liéu ban dau da dugc tiéu thu va san phdm mong mudn
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dugc quan sat. Hon hop phan tmg duoc pha losng véi diclometan (2x20 ml), 16p hitu co
duoc ria be°1ng nude, dugce séy béng natri sulfat, dugc loc va dugc lam bay hoi dudi ap suét
thép. Hop chit thd dugc tinh ché bang sic ky cot silica gel sir dung etyl axetat 30% trong
hexan 1am dung méi rira giai dé thu dugc hop chit mong mudn (hidu suét 0,3 g, 38,96%)

dudi dang chat ran mau trang nga.

'HNMR (300 MHz, CDCL3): 8 ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,45 (dd, J= 11,1, 4,5 Hz, 1H), 3,22-3,06 (m, 6H), 3,02-2,94 (m, 2H), 2,88-2,58 (m,
3H), 2,52-2,18 (m, 3H), 2,10-1,90 (m, 2H), 1,88-1,10 (m, 27H), 1,06-0,78 (m, 28H), 0,40-
0,20 (m, 4H); ES-MS: m/z 889,81 (M+H)".

Budc 2: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-metyl
xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclo
butan-1-carboxylic:

Dung dich da khudy gém 1-benzyl 3-(1R,3aS,5aR,5bR,7aR,9S,11aR, 11bR, 13aR,13bR) -
3a-((R)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetyl xyclobutan-1,3-
dicarboxylat (budc 1, 0,3 g, 0,337 mmol, 1,0 eq) trong metanol (3 ml) va THF (3 ml) duoc
bd sung dung dich KOH 2,5 N (1,01 ml, 2,527 mmol, 7,5 eq). H3n hop phan tmg dugc
khuéy & nhi¢t d6 phong qua dém. TLC cho biét nguyén li€u ban dau d3 dugce tiéu thu va
san phAm mong mudn dugc quan sat. Hén hop phan tng dwgc 1am bay hoi dudi 4p suit
thép, duoc 1am mat vé 0 °C, duoc axit héa béng HCI 1 N dén pH 5,0 va dugc chiét b.'?mg
diclometan (2x30 ml). Lép hiru co hdn hop dugc rira bang nudc, dugc siy bang NaxSOq,
dwoc loc va duge c6 dic dudi ap sudt thip. Hop chit thé duoc tinh ché bang sic ky cot
silica gel str dung metanol 5% trong diclometan lam dung méi rira giai dé thu dugc hop

chit mong mubn (hiéu suit 0,100 g, 37,3%) dudi dang chit rin mau tring nga.
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'HNMR (300 MHz, CDCls): 8 ppm 4,45 (m, 1H), 3,25-2,95 (m, 8H), 2,80-2,70 (m,
3H), 2,62-2,42 (m, 2H), 2,38-2,20 (m, 1H), 2,20-1,20 (m, 29H), 1,18-0,78 (m, 28H), 0,42-
0,20 (m, 4H); BS-MS: m/z 799,89 (M~+H)".

Vi du 4: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR, 13aR, 13bR)-
3a-(((R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,
8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)
cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

“, o
;
H g%
a N
o S~ H
) Q
07 >z -
Si
0 : A
0

Budec 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gdm (R)-4-(1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-
2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 6, 0,742 g, 2,186 mmol, 1,5 eq) trong DCM
(20 ml) & 0 °C dugc bd sung anhydrit triflometansulfonic (0,39 ml, 2,332 mmol, 1,6 eq).
Hbn hop phén tmg dugc khudy & 0 °C trong khoang 10 phit, tiép d6 2,6-Lutidin (0,21 ml,
2,332 mmol, 1,6 eq) dugc bd sung, dugc khudy & 0 °C trong khodng 10 phut.
1-((1R,3a8S,5aR,5bR,7aR,9S, 11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-
1-(1-metylxyclopropyl) icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 1 g, 1,457 mmol, 1,0 eq) va
trietylamin (0,32 ml, 2,332 mmol, 1,6 eq) dugc bd sung lan lugt & 0 °C va dugc khqu 8]
ciing nhiét 6 trong khoang 1 gid. Hén hop phan tng dugc khudy & nhiét d6 phong qua

dém. TLC cho biét nguyén liéu ban dAu da duogc tiéu thu va san phdm mong mubn dugc
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quan sat. Hon hgp phan tmg dugc pha lodng v6i DCM (100 ml), duoc rira bang dung dich
natri bicacbonat b3o hoa, nudc va dung dich mubi. Lép hitu co duoc séy béng NaxSOs,
duoc loc va duge 1am bay hoi duéi 4p suit thip. Hop chét thé dugc tinh ché bing sic ky
cot silica gel str dung gradient etyl axetat 0-15% trong hexan dé thu dugc hop chét mong

mubn (hiéu sudt 1 g, 69,4%) dudi dang chit rin mau tring nga.

'HNMR (300 MHz, CDCl3): & ppm 7,34 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,44 (dd, J= 11,1, 4,8 Hz, 1H), 3,71-3,65 (m, 2H), 3,40-3,20 (m, 3H), 3,19-2,98 (m,
8H), 2,85-2,57 (m, 3H), 2,46-2,40 (m, 2H), 2,08-2,0 (m, 1H), 1,95-0,70 (m, 26H), 1,34 (s,
3H), 1,05 (s, 3H), 0,96 (s, 3H), 0,898 (s, 6H), 0,891 (s, 6H), 0,84 (s, 9H), 0,36-0,21 (m,
4H), 0,07 (s, 3H), 0,05 (s, 3H); ESI-MS: m/z 992,16 (M+H)".

Budc 2: Tong hop axit (1R,3S)-3-(((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-((R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy) cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khudy gbm 1-benzyl 3-
((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR) -3a-((R)-3-((tert-

butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,5b,8,8,11a-

pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-
2,2-dimetylxyclobutan-1,3-dicarboxylat (budéc 1, 1 g, 1,008 mmol, 1,0 eq) trong
metanol(10 ml) va THF (10 ml) duoc bd sung dung dich KOH 2,5 N (3 ml, 7,56 mmol, 7,5
eq). Hon hop phan tng dwoc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu
ban dau d4 dugc tiéu thu va san phdm mong mudn dugc quan sat. Hén hop phan tmg dugc
1am bay hoi duéi 4p sudt thp, duoc lam mat vé 0 °C, pH duoc diéu chinh dén 5,0 bing
HCI11 N va duoc chiét bing DCM (2x100 ml). L6p hitu co hdn hop duoc rira bang nude
(100 ml) va dung dich mudi (100 ml). Lép hitu co duoc siy biang Na»SOs, duge loc va
duoc 1am bay hoi duéi 4p suét thap. Hop chit tho duge tinh ché bang sic ky cot silica gel
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str dung gradient metanol 0-6% trong diclometan dé thu duoc hop chat mong muén (hiéu

sudt 0,350 g, 38,5%) dudi dang chit rin mau tring nga.

'H NMR (300 MHz, CDCls): § ppm 4,53-4,45 (m, 1H), 3,76-3,62 (m, 2H), 3,40-
3,23 (m, 3H), 3,20-2,93 (m, 8H), 2,80-2,52 (m, SH), 2,02-0,78 (m, 24H), 1,35 (s, 3H), 1,05
(s, 3H), 1,0 (s, 3H), 0,98 (s, 3H), 0,89 (s, 3H), 0,88 (s, 3H), 0,87 (s, 3H), 0,85 (s, 3H), 0,83
(s, 9H), 0,40-0,24 (m, 4H), 0,05 (s, 3H), 0,04 (s, 3H); ESI-MS: m/z 901,91 (M+H)".

Vidu 5: Bao ché axit (IR,3S)-3-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-hydroxypropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Dung dich d4 khudy gdm axit (1R,3S)-3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,
13bR)-3a-(((R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl )amin) -
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic (Vi du 4, 0,500 g, 0,554 mmol, 1,0 eq)
trong THF (15 ml) & 0 °C duogc bd sung TBAF (0,66 ml, 0,6659 mmol, 1,2 eq, 1,0M trong
THF). Hon hop phén tmg duge khudy & nhiét ¢ phong trong khoang 4 gid. TLC cho biét
nguyén lidu ban dau da dugc tiéu thu va sin phim mong mudn duge quan sat. Hon hop
phan ing dugc 1am bay hoi dudi 4p suét thip. Can duge hoa tan trong etyl axetat (100 ml),
dwoc rira bing nude (2x100 ml) va dung dich mudi. Lép hitu co duge sdy bing Na»SOq,
duoc loc va duge c6 dic dudi ap sudt thdp. Hop chét thé duoc tinh ché bang sic ky cot
silica gel sir dung gradient metanol 0-10% trong diclometan dé thu dwogc hop chit mong

mubn (hiéu sudt 0,110 g, 25,2%) dudi dang chit rin mau tring nga.

'HNMR (300 MHz, DMSO-d6): 8 ppm 4,35 (m, 1H), 3,55-3,45 (m, 1H), 3,44-3,38
(m, 1H), 3,20-3,10 (m, 2H), 3,09-2,92 (m, 6H), 2,82-2,70 (m, 3H), 2,35-2,22 (m, 4H), 1,98-
0,78 (m, 25H), 1,33 (s, 3H), 1,02 (s, 3H), 0,95 (s, 3H), 0,91 (s, 3H), 0,89 (s, 3H), 0,83 (s,
6H), 0,82 (s, 3H), 0,35-0,20 (m, 4H); ESI-MS: m/z 787,55 (M+H)".
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Vidu 6: Bao ché axit (1R,3S)-3-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic:

Budec 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((S)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,1 la-pentametyl-1-(1-metyl
xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-

dicarboxylat:

Dung dich d3 khudy gém (S)-4-(1-hydroxy-3-metylbutan-2-yl)thiomorpholin 1,1-
dioxit (Chét trung gian 7, 0,290 g, 1,311 mmol, 1,5 eq) trong DCM (10 ml) & 0 °C duoc
bd sung anhydrit triflometansulfonic (0,234 ml, 1,399 mmol, 1,6 eq). H3n hop phan ung
duoc khuéy ¢ 0 °C trong khodang 10 phut. 2,6-Lutidin (0,161 ml, 1,399 mmol, 1,6 eq) dugc
bb sung va duoc khudy o 0 °C trong 10 phut.
1-((1IR,3a8,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclo penta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 0,6 g, 0,8745 mmol, 1,0 eq) va
trietylamin (0,36 ml, 2,623 mmol, 3,0 eq) dugc bd sung lan lugt & 0 °C va dwoc khudy &
nhiét &6 phong trong khoang 4 gid. TLC cho biét nguyén liéu ban diu da dugc tiéu thu va
san pham mong muén dugc quan sit. Hon hop phan tmg duge dimg phan tng bing dung
dich natri bicacbonat béo hoa va dugc chiét bing DCM (2x20 ml). Lép hitu co hdn hop
dugc rira bang nuéc, duge siy biang Na;S0s, duoc loc va duge c6 dic dudi 4p suat thap.

Hop chét thd dugc tinh ché bing sic ky cot silica gel st dung 2% metanol trong DCM lam
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dung méi rira giai dé thu dugc hop chit mong muén (hiéu suit 0,4 g, 51,48%) dudi dang

chat ran mau trang nga.

'THNMR (300 MHz, CDCl3): § ppm 7,36-7,31 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,44 (dd, J=11,1, 4,8 Hz, 1H), 3,15-3,13 (m, 4H), 3,03-2,98 (m, 4H), 2,84-2,73
(m, 2H), 2,70-2,59 (m, 1H), 2,50-2,37 (m, 2H), 2,32-2,24 (m, 1H), 2,14-0,77 (m, 33H),
1,34 (s, 3H), 1,04 (s, 3H), 0,96 (s, 6H), 0,91 (s, 3H), 0,87 (s, 3H), 0,85 (s, 3H), 0,84 (s,
3H), 0,39-0,20 (m, 4H); ESI-MS: m/z 889,65 (M-+H)".

Budc 2: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-metylbutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metyl
xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclo
butan-1-carboxylic:

Dung dich da khudy gbdm 1-benzyl 3-
((1R,3aS,5aR,5bR,7aR,95,11aR,11bR,13aR,13bR) -3a-(((S)-2-(1,1-dioxitthiomorpholin)-
3-metylbutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclo butan-1,3-dicarboxylat (budce 1, 0,4
g, 0,449 mmol, 1,0 eq) trong metanol (4 ml) va THF (4 ml) duoc bd sung dung dich KOH
2,5N (1,35 ml, 3,373 mmol, 7,5 eq). Hon hop phan tmg duge khudy & nhiét d6 phong qua
dém. TLC cho biét nguyén liéu ban dau da duoc tidu thu va san phdm mong mubn dugc
quan s&t. Hon hop phan tmg duge lam bay hoi dudi 4p suét thap, dugc lam mat v& 0 °C,
pH duoc didu chinh dén 5,0 bang HCI 1 N va dugc chiét bing DCM (2x25 ml). L6p hiru
co hdn hop duoc rira bang nude, duge se‘iy béng Na2S04, duge loc va duge cb dic dudi ap
suat thap. Hop chit thd dwgc tinh ché bing séc ky cot silica gel sir dung metanol 5% trong
DCM lam dung moi rira giai dé thu dugc hop chit mong mudn (hiéu sudt 0,120 g, 33,5%)

dudi dang chat ran mau trang nga.

'HNMR (300 MHz, DMSO-d6): & ppm 4,44 (m, 1H), 3,06-2,95 (m, 8H), 2,84-2,71
(m, 3H), 2,45-2,24 (m, 5H), 1,95-0,78 (m, 31H), 1,26 (s, 3H), 1,02 (s, 3H), 0,95 (s, 3H),
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0,91 (s, 3H), 0,89 (s, 3H), 0,86 (s, 6H), 0,83 (s, 3H), 0,38-0,18 (m, 4H); ESI-MS: m/z
799,60 (M-+H)"*.

Vidu 7: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR, 11bR, 13aR, 13bR)-
3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy) cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Bude 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b, 8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) (1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich dd khudy gdm 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit (Chat trung gian 8, 0,442 g, 1,311 mmol, 1,5
eq) trong DCM (10 ml) & 0 °C duoc bd sung anhydrit triflometansulfonic (0,234 ml, 1,399
mmol, 1,6 eq). Hon hop phan tmg dwogc khudy & 0 °C trong 10 pht. 2,6-Lutidin (0,166 ml,
1,399 mmol, 1,6 eq) duwgc bd sung, dugc khudy & 0 °C trong khoang 10 phit.
1-((1R,3aS,5aR,5bR,7aR,9S,11aR, 11bR,13aR,13bR)-3a-amin-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chat trung gian 1, 0,6 g, 0,8745 mmol, 1,0 eq) va
trietylamin (0,36 ml, 2,623 mmol, 3,0 eq) dugc bd sung lan luot & 0 °C va duoc khqu o
ciing nhiét d6 trong khoang 1 gid. Hon hop phan tig dugc thay dbi dén nhiét 9 phong va

duoc khudy trong khoang 4 gio. TLC cho biét nguyén liéu ban dau da duoc tidu thu va san
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phdm mong muébn dugc quan sat. Hon hop phan ting dugc dimg phan tmg bing dung dich
natri bicacbonat bdo hoa va dugc chiét bing DCM (2x30 ml). Lép hitu co hdn hop duoc
rira béng nudc, dugc séy bﬁng NazS04, duge loc va duge c¢6 dac dudi ap suét thép. Hop
chit tho duoc tinh ché bang sic ky cot silica gel sir dung 20% etyl axetat trong hexan lam
dung mdi rira giai dé thu dugc hop chit mong mudn (hiéu suét 0,4 g, 45,5%) dudi dang

chat rdn mau trang nga.

'HNMR (300 MHz, CDCls): 8 ppm 7,36-7,33 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,44 (dd, J = 11,1, 4,5 Hz, 1H), 4,0-3,97 (m, 1H), 3,46-3,35 (m, 2H), 3,28-3,20
(m, 2H), 2,98 (m, 4H), 2,84-2,72 (m, 2H), 2,70-2,60 (m, 1H), 2,60-2,50 (m, 2H), 2,42 (m,
2H), 2,15-0,78 (m, 28H), 1,34 (s, 3H), 1,04 (s, 3H), 0,96 (s, 6H), 0,91 (s, 3H), 0,87 (brs,
12H), 0,85 (s, 3H), 0,84 (s, 3H), 0,38-0,20 (m, 4H), 0,06 (s, 3H), 0,05 (s, 3H); ESI-MS:
m/z 1005,85 (M+H)*.

Budc 2: Tong hop axit (1R,3S)-3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,132aR,13bR)-
3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl )Jamin)-5a,5b,
8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)
cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)
(1IR,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 1, 0,4 g, 0,3977 mmol, 1,0 eq) trong
metanol (5 ml) va THF (5 ml) duogc bd sung dung dich KOH 2,5 N (1,19 ml, 2,983 mmol,
7,5 eq). HOn hop phan tmg dugc khudy & nhiét 6 phong qua dém. TLC cho biét nguyén
liéu ban d4u d& duoc tiéu thu va san phdm mong mubn duge quan sat. Hon hop phan ing
dugc 1am bay hoi dudi 4p suét thép, duogc 1am mat vé 0 °C, pH duoc diéu chinh dén 5,0
bing HC1 1 N va dugc chiét bing DCM (2x20 ml). Lép hitu co hén hop duge rira bang

nudc, dugce séy béng NaxSOq4, dugce loc va duoc c6 dic dudi ap suét thép. Hop chét tho
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dugc tinh ché bang sic ky cot silica gel str dung metanol 3% trong DCM lam dung méi rira
giai @& thu duoc hop chit mong muén (hiéu suit 0,3 g, 82,41%) duéi dang chét rin mau

trang nga.

'H NMR (300 MHz, CDCls): § ppm 4,56-4,50 (m, 1H), 3,99-3,96 (m, 1H), 3,43-
3,29 (m, 4H), 3,17-3,03 (m, 2H), 3,0-2,82 (m, 3H), 2,78-2,63 (m, 2H), 2,60-2,47 (m, 3H),
2,02-0,78 (m, 29H), 1,33 (s, 3H), 1,03 (s, 3H), 0,99 (s, 3H), 0,94 (s, 3H), 0,92 (s, 3H), 0,89
(s, 3H), 0,88 (s, 3H), 0,87 (s, 9H), 0,85 (s, 3H), 0,40-0,22 (m, 4H), 0,06 (s, 3H), 0,04 (s,
3H); ES-MS: m/z 915,60 (M+H)".

Bude 3: Tong hop axit (1R,3S)-3-((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Dung dich di khudy gom axit (1R,3S)-3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,
13bR)-3a~(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl) ~ amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yloxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic (bude 2, 0,3 g, 0,327 mmol, 1,0 eq)
trong THF (6 ml) & 0 °C dugc bd sung Tetra-n-butylamoni florua (10 ml, 10,0 mmol, 31,0
eq, 1,0M trong THF). Hn hop phan tmg dugc khudy & nhiét ¢ phong qua dém. TLC cho
biét nguyén liéu ban dau di dwoc tidu thu va san phdm mong mudn dugc quan sat. Han
hop phan tmg dugc pha lodng véi nudce (20 ml) va duge chiét bing DCM (2x20 ml). Lép
hitu co hdn hop duoc rira béng nudce, duoc séy béng Na2S0q4, dugc loc va duge lam bay
hoi du6i 4p suét thip. Hop chét thd duoc tinh ché bing sic ky cot silica gel sir dung metanol
5% trong DCM lam dung mdi rira gidi dé thu dugc hop chit mong mudn (hiéu suit 65 mg,

24,8%) dudi dang chit rin mau tring nga.

'HNMR (300 MHz, CDCls): § ppm 4,48-4,45 (m, 1H), 3,75 (m, 1H), 3,33 (m, 2H),
3,20-3,05 (m, 6H), 2,82-2,74 (m, 2H), 2,63-2,53 (m, SH), 2,10-2,0 (m, 2H), 1,97-0,78 (m,
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26H), 1,33 (s, 3H), 1,07 (s, 6H), 0,98 (s, 3H), 0,91 (s, 3H), 0,89 (s, 3H), 0,86 (s, 6H), 0,42-
0,20 (m, 4H); ES-MS: m/z 802,2 (M+H)".

Vidu 8: Bao ché axit (1R,3S)-3-(((1R.3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((S)-2-(1, 1-dioxitthiomorpholin)-3-hydroxypropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic:

Buéc 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR, 13aR,13bR)-
3a-(((S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) (1R,38S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gdm (S)-4~( 1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-
2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 9, 0,844 g, 2,623 mmol, 1,5 eq) trong DCM
(24 ml) & 0 °C dugc bd sung Anhydrit triflometansulfonic (0,47 ml, 2,798 mmol, 1,6 eq).
Hén hop phan tng duge khudy & 0 °C trong khoang 10 phit. 2,6-Lutidin (0,32 ml, 2,798
mmol, 1,6 eq) dugc bd sung va dugc khudy & 0 °C trong khoang 10 phut.
1-((1R,3aS,5aR,5bR,7aR,9S, 11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl) icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 1,2 g, 1,749 mmol, 1,0 eq) va
trietylamin (0,39 ml, 2,798 mmol, 1,6 eq) duoc bd sung 1an luot & 0 °C, duoc khqu & cung
nhiét d9 trong khoang 1 gi. Hon hop phan g dugc thay dbi dén nhiét d6 phong va dugce
khudy qua dém. TLC cho biét nguyén liéu ban diu da duoc tiéu thu va san phim mong

mudn duogc quan sat. Hon hop phan ting duge pha lodng véi DCM (150 ml), duge rira bing
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dung dich natri bicacbonat bdo hoa, nuéc va dung dich mudi. Lép hitu co dugc siy bing
Na2S04, durgce loc va duge cd dic dudi ap suét thdp. Hop chit tho dugc tinh ché bing séc
ky cdt silica gel sir dung gradient etyl axetat 0-15% trong hexan dé thu dwgc hop chét mong

mudn (higu sudt 1 g, 57,8%) dudi dang chit rin mau tring nga.

'THNMR (300 MHz, CDCl3): § ppm 7,36-7,33 (m, 5H), 5,15, 5,09 (ABq, JaB =12,3
Hz, 2H), 4,44 (dd, J = 11,1, 4,8 Hz, 1H), 3,71-3,67 (m, 2H), 3,30-3,22 (m, 2H), 3,18-3,06
(m, 2H), 3,05-2,90 (m, SH), 2,83-2,72 (m, 3H), 2,70-2,59 (m, 2H), 2,46-2,32 (m, 2H), 2,10-
1,20 (m, 26H), 1,0-0,78 (m, 31H), 0,39-0,23 (m, 4H), 0,05 (s, 6H); ES-MS: m/z 992,09
(M+H)*.

Bude 2: Téng hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl Jamin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy) cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khqu gém 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl)amin)-5a,
5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)
(1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 1, 1,0 g, 1,008 mmol, 1,0 eq) trong
metanol (12 ml) va THF (12 ml) dugc b sung dung dich KOH 2,5 N (3,0 ml, 7,564 mmol,
7,5 eq). Hn hop phan tng duge khudy & nhiét d6 phong qua dém. TLC cho biét nguyén
liéu ban dAu d4 duoc tidu thu va san phdm mong muébn dwoc quan sat. Hon hop phéan tng
duoc 1am bay hoi duéi 4p sudt thap, dugc lam mét vé 0 °C, pH duoc didu chinh dén 5,0
bing HC1 1 N va dugc chiét bing DCM (2x100 ml). Lép hitu co hdn hop duoc rira bing
nuée (100 ml) va dung dich mudi (100 ml). Lép hitu co duoc sdy bing NaaSOs, duge loc
va dugc cb dic dudi p suat thip. Hop chét thd duoc tinh ché bing séc ky cot silica gel st
dung metanol 0-6% trong DCM lam dung méi rira giai dé thu duoc hop chit mong muén

(hiéu suét 0,4 g, 44,4%) dudi dang chat rin mau tring nga.
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'"HNMR (300 MHz, CDCl3): § ppm 4,45 (m, 1H), 3,69-3,65 (m, 2H), 3,30 (m, 2H),
3,10-2,96 (m, 7H), 2,80-2,72 (m, 3H), 2,60-2,50 (m, 2H), 2,10-0,78 (m, 38H), 1,36 (s, 3H),
0,91 (s, 3H), 0,88 (s, 9H), 0,86 (s, 6H), 0,35-0,27 (m, 4H), 0,05 (s, 6H); ES-MS: m/z 902,18

(M+H)*.

Bude 3: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR, 1 1bR,13aR,13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-hydroxypropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

b
00‘ NQ

Dung dich di khudy gdm axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,
13bR)-3a-~(((S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)propyl) amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yDoxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic (budc 2, 0,4 g, 0,444 mmol, 1,0 eq)
trong THF (10 ml) & 0 °C dwoc bd sung TBAF (0,532 ml, 0,532 mmol, 1,2 eq, 1,0 M trong
THF). Hon hop phan ting dugc khudy & nhiét d6 phong trong khoang 4 gid. TLC cho biét
nguyén lidu ban dau da duoc tiéu thu va san phAm mong mudn duge quan sat. Hon hop
phén tmg dugc 1am bay hoi duéi 4p sut thip, dwoc pha lodng véi nude va dugce chiét bing
DCM. Lép hitu co dugce séy bﬁng Na2S04, duge loc va dugce lam bay hoi dudi ap sut the‘ip.
Cin dugc tinh ché bang séc ky cot silica gel sir dung gradient metanol 0-10% trong DCM
& thu dwoc hop chit mong mudn (hiéu sudt 90 mg, 25,7%) dudi dang chét rin mau tring

nga.

'HNMR (300 MHz, DMSO-d6): § ppm 4,40-4,32 (m, 1H), 3,62-3,58 (m, 1H), 3,50-
3,45 (m, 1H), 3,10-2,92 (m, 8H), 2,82-2,70 (m, 3H), 2,38-2,23 (m, 5H), 1,92-0,78 (m,
24H), 1,26 (s, 3H), 0,99 (s, 3H), 0,94 (s, 3H), 0,91 (s, 3H), 0,89 (s, 3H), 0,83 (s, 6H), 0,81
(s, 3H), 0,33-0,22 (m, 4H); ESI-MS: m/z 788,27 (M+H)*.

Vi du 9: Bao ché axit (1R,35)-3-(((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
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metylxyclopropyl)icosahydro-1H-xyclopenta[aJchrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic:

Buéce 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metyl xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-
dimetylxyclobutan-1,3-dicarboxylat:

H (s=0
o} ‘ene ”/\‘:N\)

Dung dich di khudy gdm (S)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-
dioxit (Chét trung gian 10, 0,922 g, 4,372 mmol, 3,0 eq) trong DCM (10 ml) & 0 °C duoc
bd sung Anhydrit triflometansulfonic (0,78 ml, 4,664 mmol, 3,2 eq). Hén hop phan tng
duoc khqu ¢ 0 °C trong khoang 10 phut. 2,6-Lutidin (0,54 ml, 4,664 mmol, 3,2 eq) dugc
b6 sung, dugc khudy & 0 °C trong khoang 10 phut.
1-((1R,3a8,5aR,5bR,7aR,98,11aR,11bR,13aR, 13bR)-3a-amin-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 1,0 g, 1,457 mmol, 1,0 eq) va
trietylamin (0,65 ml, 4,664 mmol, 3,2 eq) dugc bb sung 1an luot & 0 °C, duoc khuéy & cung
nhiét d§ trong khoang 1 gid. Hon hop phan tmg duge khudy & nhiét d6 phong qua dém.
TLC cho biét nguyén liéu ban dau da dugc tiéu thu va san phim mong muén duge quan
sét. Hon hop phan tmg dwgc pha lodng véi DCM (100 ml), duogc rira bing dung dich natri
bicacbonat bdo hoa (100 ml) va dung dich mudi (100 ml). Lép hiru co duge siy bing
NazSO0s, dugce loc va duge c6 dic dudi ap suét thép. Hop chét thd duogc tinh ché béng séc
ky cot silica gel st dung gradient etyl axetat 0-20% trong hexan dé thu dwoc hop chit mong

mudn (hidu sut 0,300 g, 23,4%) dudi dang chat rin mau tring nga.
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'HNMR (300 MHz, CDCl3): 8 ppm 7,36-7,33 (m, SH), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,67 (d, J= 4,5 Hz, 1H), 4,51 (d, J=4,8 Hz, 1H), 4,44 (dd, J=11,1, 4,5 Hz, 1H),
3,28-3,14 (m, 4H), 3,11-3,07 (m, 1H), 3,05-2,98 (m, 4H), 2,85-2,73 (m, 3H), 2,69-2,62 (m,
1H), 2,53-2,47 (m, 3H), 2,08-0,78 (m, 24H), 1,34 (s, 3H), 1,0 (s, 3H), 0,96 (s, 3H), 0,95 (s,
3H), 0,91 (s, 3H), 0,86 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,40-0,20 (m, 4H); ES-MS: m/z
880,01 (M-+H)".

Budc 2: Tong hop axit (1R,3S)-3-((((IR,3aS,5aR, 5bR, 7aR,9S,11aR, 11bR, 1 3aR,13bR)-
3a-(((S)-2-(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Dung dich da khudy gbm 1-benzyl 3-
((1IR,3aS,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR) -3a-(((S)-2-(1,1-dioxitthiomorpholin)-
3-flopropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetyl xyclobutan-1,3-dicarboxylat (budc 1,
0,300 g, 0,341 mmol, 1,0 eq) trong metanol (3 ml) va THF (3 ml) dugc bd sung dung dich
KOH 2,5 N (1 ml, 2,559 mmol, 7,5 eq). Hon hop phan timg dugc khudy & nhiét do phong
qua dém. TLC cho biét nguyén liéu ban dau da duogc tiéu thu va san phim mong mudn
dugc quan sat. Hon hop phan tmg dugc 1am bay hoi dudi 4p suét thip, duge 1am mat vé
0 °C, pH dugc diéu chinh dén 4,0 bing HCI 1 N va duogc chiét bing DCM (2x100 ml). Lép
hitu co hdn hgp dugc rira bing nude (100 ml), duoc siy bing natri sulfat, duge loc va duoc
c6 ddc dudi ap suét thap. Hop chit tho dugc tinh ché bang séc ky cot silica gel sir dung
gradient metanol 0-5% trong diclometan. Hop chit thu dwgc tiép tuc dugc tinh ché bing
cach xtr Iy véi DCM: hexan (1:9 ratio), chit rin dugce loc va duge séy trong diéu kién chan
khéng dé thu dwgc hop chit mong mudn (hidu suit 0,090 g, 33,4%) dudi dang chat rin

mau trang.
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'HNMR (300 MHz, CDCls): § ppm 4,67 (d, J = 4,5 Hz, 1H), 4,51 (d, J= 4.5 Hz,
1H), 4,46 (dd, J = 11,1, 4,2 Hz, 1H), 3,23-3,0 (m, 9H), 2,84-2,75 (m, 3H), 2,64-2,56 (m,
4H), 2,09-0,78 (m, 24H), 1,37 (s, 3H), 1,07 (s, 3H), 1,01 (s, 3H), 0,96 (s, 3H), 0,91 (s, 3H),
0,87 (s, 6H), 0,85 (s, 3H), 0,38-0,29 (m, 4H); ES-MS: m/z 790,02 (M+H)".

Vidu 10: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropylicosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Bu6c 1: Tong hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-flopropyl )Jamin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metyl xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-
dimetylxyclobutan-1,3-dicarboxylat:

Dung dich dd khudy gém (R)-4-(1-flo-3-hydroxypropan-2-yl)thiomorpholin 1,1-
dioxit (Chﬁt trung gian 11, 0,645 g, 3,061 mmol, 3,0 eq) trong DCM (14 ml) & 0 °C duoc
b6 sung anhydrit triflometansulfonic (0,548 ml, 3,265 mmol, 3,2 eq). Sau 10 phit khudy &
0 °C, 2,6-Lutidin (0,38 ml, 3,265 mmol, 3,2 eq) dugc bd sung va dugc khudy & ciing nhiét
do trong khoang 10 phut. 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat (Chat trung gian 1, 0,700
g, 1,020 mmol, 1,0 eq) va trietylamin (0,45 ml, 3,265 mmol, 3,2 eq) dugc bd sung vao hon
hop phan tng va dugc khudy & 0 °C trong khoang 1 gid. H3n hop phéan tng duge khudy &
nhiét 6 phong qua dém. TLC cho biét nguyén lidu bét ddu d4 hoan t4t va san phdm mong
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mubn duoc quan sat. H3n hgp phan tmg duogc pha lodng véi DCM (100 ml), duge rira bang
dung dich natri bicacbonat bdo hoa (100 ml), nuée va dung dich mudi (100 ml). Lép hitu
co dugce siy bang natri sulfat, dugc loc va duoc c6 dic dudi 4p suét thip. Hop chit tho
duoc tinh ché bang sic ky cot silica gel sir dung gradient etyl axetat 0-20% trong hexan @&
thu dugc hop chit mong mudn (hiéu suét 0,200 g, 22,2%) dudi dang chét rén mau tring

nga.

'HNMR (300 MHz, CDCls): 8 ppm 7,36-7,35 (m, SH), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,64-4,62 (m, 1H), 4,48-4,36 (m, 2H), 3,27-3,22 (m, 2H), 3,18-3,02 (m, 7H),
2,85-2,72 (m, 3H), 2,59-2,50 (m, 1H), 2,42-2,32 (m, 1H), 2,10-0,78 (m, 26H), 1,34 (s, 3H),
1,04 (s, 3H), 0,97 (s, 6H), 0,91 (s, 3H), 0,86 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,40-0,20
(m, 4H); ES-MS: m/z 880,01 (M+T)*.

Budc 2: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-((R)-2-(1,1-dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopentaa]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Dung dich da khudy gbm 1-benzyl
3-((1R,3a8S,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR) -3a-((R)-2-(1,1-
dioxitthiomorpholin)-3-flopropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-dimetyl
xyclobutan-1,3-dicarboxylat (buéc 1, 0,200 g, 0,227 mmol, 1,0 eq) trong metanol(2 ml) va
THF (2 ml) dugc bb sung dung dich KOH 2,5 N (0,68 ml, 1,706 mmol, 7,5 eq). Hdn hop
phén tmg dugce khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban dau da
duoc tiu thu va san phdm mong muén dugc quan sat. Hon hop phan tmg duoc 1am bay
hoi dudi ap suét thip, duogc 1am mét vé 0 °C, pH duoc diéu chinh dén 4,0 bang HC1 1 N va
duoc chiét bing DCM (2x100 ml). Lép hitu co hén hop dugc rira bang nude (100 ml),

duoc séy béng natri sulfat, dugc loc va dugce cd diac dudi ap suét thép. Hop chét tho duoc
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tinh ché bang sic ky cot silica gel st dung gradient metanol 0-5% trong diclometan. Hop
chit thu dwgc tiép tuc duogc tinh ché bing cach xir Iy véi DCM:hexan (ty 1& 1:9), két tua
tao thanh dugc loc va duoc séy trong diéu kién chan khong dé thu duge hop chét mong

mudn (higu sudt 0,080 g, 44,6%) duéi dang chit rin mau tréng.

'H NMR (300 MHz, CDCls): § ppm 4,64-4,40 (m, 3H), 3,30-2,98 (m, 9H), 2,80-
2,50 (m, 5H), 2,20-0,78 (m, 26H), 1,35 (s, 3H), 1,05 (s, 3H), 1,01 (s, 3H), 0,92 (s, 9H),
0,88 (s, 3H), 0,87 (s, 3H), 0,40-0,20 (m, 4H); ES-MS: m/z 790,02 (M+H)".

Vi du 11: Bao ché axit (IR,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Budc 1: Tong hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(1-metyl xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-
dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gdm (S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propan-1-ol
(Chét trung gian 12, 0,547 g, 2,186 mmol, 1,5 eq) trong DCM (30 ml) & 0 °C dugc bd sung
anhydrit triflometansulfonic (0,41 ml, 2,478 mmol, 1,7 eq). Sau 10 phut khuéy 60°C,2,6-
Lutidin (0,28 ml, 2,478 mmol, 1,7 eq) dwgc bd sung va dugc khudy & 0 °C trong khoang
10 phuat. 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,1 1a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)  3-benzyl
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(18,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 1,0 g, 1,457 mmol,
1,0 eq) dugc hoa tan trong DCM (10 ml) va sau d6 1a trietylamin (0,6 ml, 4,372 mmol, 3,0
eq) dugc bd sung vao hdn hop phan {mg va duoc khudy & 0 °C trong khoang 1 gid. Hon
hop phan tmg dugc khuiy & nhiét d6 phong trong khoang 4 gid. TLC cho biét nguyén liéu
ban dAu di dugc tiéu thu va san phdm mong mudn dwoc quan sat. Hén hop phan tng duge
pha loang véi nude (150 ml) va duge chiét bang DCM (3x200 ml). Lép hitu co hdn hop
duoc rira bang nude (100 ml) va dung dich mubi (100 ml). Lép hiru co duoc sy bang natri
sulfat, dugc loc va dugc cd dédc dudi ap suét thép. Hop chét thé duge tinh ché béng séc ky
cot silica gel sir dung metanol 2% trong diclometan 1am dung méi rtra giai. C4c phan doan
chira san phdm mong muén duoc két hop va duge ¢ dic dudi 4p suét thip dé thu duoc

hop chit mong mudn (hiéu sudt 0,350 g, 26,3%) dudi dang chét ban rin mau vang.

'HNMR (300 MHz, CDCL3): § ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,44 (dd, J= 11,1, 4,8 Hz, 1H), 3,48-3,31 (m, 4H), 3,23-3,18 (m, 1H), 2,92-2,43 (m,
10H), 2,10-0,78 (m, 35H), 1,34 (s, 3H), 1,10 (s, 3H), 1,0 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H),
0,87 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,40-0,20 (m, 4H); ES-MS: m/z 919,03 (M-+H)".

Bude 2: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR, 5bR,7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((S)-2-(4-(isopropylsulfonyl)piperazin- 1-yl)propyl)amin)-5a,5b,8,8,1 1 a-pentametyl-1-(1-
metyl xyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl

xyclobutan-1-carboxylic:

Dung dich d4 khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((S)-2-(4-(isopropylsulfonyl)piperazin-1-yl)propyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetyl xyclobutan-
1,3-dicarboxylat (buédc 1, 0,350 g, 0,381 mmol, 1,0 eq) trong metanol (3,5 ml) va THF (3,5
ml) & 0 °C dwoc bd sung dung dich KOH 2,5 N (1,14 ml, 2,858 mmol, 7,5 eq). Hdn hop
phan tmg dwogc khudy & nhiét ¢ phong qua dém. TLC cho biét nguyén liéu ban dau da

duoc tidu thu va san phdm mong muén dugc quan sat. Hon hop phéan tmg duoc lam bay
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hoi duéi dp suét thap, dwoc 1am mét v& 0 °C, pH dugc diéu chinh dén 4,0 bing HCI 1 N va
dugc chiét bing DCM (3x150 ml). Céc 16p hitu co hdn hop duoc rira bing nuéc (150 ml),
duoc siy bang natri sulfat, dugc loc va dugc lam bay hoi dusi &p suat thap. Hop chit tho
duoc tinh ché bing sic ky cot silica gel st dung metanol 6% trong diclometan lam dung
mdi rira gidi. Céc phan doan chira san phim mong mudn duge két hop va dugc ¢ dic dudi
ap suét thip. Hop chét thu dugc duge hoa tan trong DCM (2 ml), duge xir Iy bang hexan
(10 ml), dwoc khudy & nhiét d6 phong trong khoang 15 phut. Két tia tao ra duoc thu lai
bang cach loc va dugc sdy trong diéu kién chan khong dé thu dugc hop chit mong muén

hiéu suét 70 mg, 22,2%) dudi dang chét rin mau trin nga.
g g g

'HNMR (300 MHz, CDCl3): § ppm 4,47 (m, 1H), 3,50-3,30 (m, 4H), 3,25-3,15 (m,
1H), 2,93 (m, 1H), 2,83-2,73 (m, 2H), 2,68-2,50 (m, 7H), 2,10-0,78 (m, 35H), 1,34 (s, 3H),
1,17 (s, 3H), 1,07 (s, 3H), 1,03 (s, 3H), 0,93 (s, 3H), 0,90 (s, 3H), 0,86 (s, 6H), 0,52-0,22
(m, 4H); ES-MS: m/z 829,01 (M+H)*.

Vidu 12: Bao ché axit (1R,35)-3-(((IR,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((2R,35)-2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,1 1a-pentametyl ~ -1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-di
metylxyclobutan-1-carboxylic:

Buée 1: Téng hgp 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,35)-2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,11a-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-dimetyl
xyclobutan-1,3-dicarboxylat:

88



44282 89/125

Dung dich d4 khudy gdm 4-((2R,3S)-3 -flo-1-hydroxybutan-2-yl)thiomorpholin 1,1-
dioxit (Chat trung gian 13, 0,590 g, 2,623 mmol, 2,0 eq) trong DCM (20 ml) & 0 °C duogc
bd sung 2,6-Lutidin (0,45 ml, 3,933 mmol, 3,0 eq). Hon hop phén tng duoc khqu &0°C
trong khoang 10 phut, tiép d6 anhydrit triflometansulfonic (0,567 ml, 3,277 mmol, 2,5eq)
dugc bd sung va duoc khudy & cung nhiét do trong khoang 15 phaut.
1-((1IR,3aS,5aR,5bR,7aR, 9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8.8,1 la-pentametyl-
1-(1-metylxyclopropyl) icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 0,9 g, 1,311 mmol, 1,0 eq) va
trietylamin (0,55 ml, 3,933 mmol, 3,0 eq) dugc b6 sung vao hdn hop phan tmg va duge
khudy & 0 °C trong khoang 4 gi¢. Hon hop phén tng dwoc khudy & nhiét 6 phong qua
dém. Dung dich natri bicacbonat bdo hoa dugc b6 sung vao hén hop phan tng va duge
chiét baing DCM (2x30 ml). L6p hitu co hdn hop dugc rira bing nuée, duoe siy bing natri
sulfat va duoc c6 ddc duéi ap sudt thap. Hop chit tho dwoc tinh ché bing séc ky cot silica
gel sir dung etyl axetat 20% trong hexan lam dung méi rira giai dé thu dwoc hop chét mong

mudn (hiéu sudt 0,3 g, 25,64%) dudi dang chét rdn mau tring nga.

'HNMR (300 MHz, CDCl3): § ppm 7,36-7,34 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,44 (dd, J = 11,1, 4,5 Hz, 1H), 4,50-4,48 (m, 0,5H), 4,33-4,31 (m, 0,5H), 3,22-
3,13 (m, 2H), 3,10-3,0 (m, 7H), 2,85-2,58 (m, 4H), 2,55-2,43 (m, 1H), 2,08-0,78 (m, 29H),
1,34 (s, 3H), 0,99 (s, 3H), 0,96 (s, 6H), 0,90 (s, 3H), 0,85 (s, 6H), 0,84 (s, 3H), 0,40-0,20
(m, 4H); ES-MS: m/z 893,91 (M+H)".

Bude 2: Tong hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR, 1 1bR,13aR,13bR)-
3a-(((2R,35)-2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Dung dich d& khudy gom 1-benzyl 3-(1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((2R,3S)-2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,1 1a-penta metyl-1-(1-
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metylxyclopropyl)icosahydro-1H-xyclopentafa]chrysen-9-yl) ~ (1R,3S)-2,2-dimetylxyclobutan-
1,3-dicarboxylat (budc 1, 0,3 g, 0,335 mmol, 1,0 eq) trong metanol (3 ml) va THF (3 ml)
duoc bd sung dung dich KOH 2,5 N (1,0 ml, 2,518 mmol, 7,5 eq). Hon hgp phéan tng dugc
khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban diu da duoc tiéu thu va
san phim mong mudn dugc quan sat. H3n hop phan tng dwoc 1am bay hoi, dugc lam mat
vé 0 °C, pH dugc didu chinh dén 5,0 bing HCI 1 N va dugc chiét bing DCM (2x25 ml).
L6p hitu co hdn hop duge rira bing nudce, duge siy bang natri sulfat va duge ¢ dic dudi
ap suit thip. Hop chét tho duoc tinh ché bang sic ky cot silica gel sir dung metanol 2%
trong diclometan lam dung mdi rtra giai dé thu dugc hop chit mong muén (hidu suit 0,13

g, 48,32%) dudi dang chit rin mau tring nga.

'H NMR (300 MHz, CDCl3): § ppm 4,49-4,32 (m, 2H), 3,21-3,04 (m, 9H), 2,85-
2,70 (m, 3H), 2,64-2,48 (m, 2H), 2,10-0,78 (m, 29H), 1,33 (s, 3H), 1,0 (s, 3H), 0,96 (s,
3H), 0,91 (s, 3H), 0,86 (s, 9H), 0,85 (s, 3H), 0,40-0,22 (m, 4H); ES-MS: m/z 803,82
(M+H)".

Vi du 13: Bao ché axit (1R,3S)-3-(((1R,32aS,5aR,5bR, 7aR,9S,11aR, 11bR,13aR,13bR)-
3a-(((2S,3S)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-penta metyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Buéce 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2S,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b, 8.,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

B 0



44282 91/125

Dung dich dd khudy gdm 4-((2S,3S)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 14, 0,787 g, 2,33 mmol, 2,0
eq) trong DCM (16 ml) & 0 °C dugc bd sung anhydrit triflometansulfonic (0,31 ml, 1,86
mmol, 1,6 eq). Hon hop phan tmg dugc khudy & 0 °C trong khoang 10 phit. Tiép do,
2,6-Lutidin (0,21 ml, 1,86 mmol, 1,6 eq) dugc bd sung vao hdn hop phan tmg, dugc khudy
trong khoang 10 phut. 1-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) 3-benzyl (1S,3R)-2,2-dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 0,800
g, 1,166 mmol, 1,0 eq) va sau d6 1a trietylamin (0,48 ml, 3,498 mmol, 3,0 eq) dugc bd sung
vao hdn hop phan tmg va dugc khudy & 0 °C trong khoang 1 gid. H6n hop phan g dugc
thay d6i dén nhiét do phong va dugc khudy qua dém. TLC cho biét nguyén lidu bit diu da
hoan t4t va san phdm mong mudn dugc quan sat. H3n hop phan tmg duoc dimg phan tng
bang dung dich natri bicacbonat trong nudc va duge chiét baing DCM (3x100 ml). Lép hitu
co hdn hop duoge rira béng nuée (100 ml), dugce sa‘iy béng natri sulfat, duoc loc va dugc co
dac dudi ap suét thip. Hop chét thd duoc tinh ché bing sic ky cot silica gel st dung gradient
etyl axetat 20-30% trong hexan dé thu dugc hop chit mong muén (hiéu suit 0,400 g, 34%)

dudi dang chat ran mau trang nga.

'HNMR (300 MHz, CDCls): § ppm 7,36-7,30 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,45 (dd, J= 11,1, 4,5 Hz, 1H), 3,95-3,92 (m, 1H), 3,44-3,39 (m, 2H), 3,21-3,11
(m, 2H), 3,03-2,93 (m, 5H), 2,84-2,73 (m, 2H), 2,69-2,62 (m, 1H), 2,59-2,53 (m, 2H), 2,47-
2,35 (m, 2H), 2,08-0,78 (m, 30H), 1,34 (s, 3H), 1,0 (s, 3H), 0,96 (s, 3H), 0,96 (s, 3H), 0,91
(s, 3H), 0,87 (s, 9H), 0,85 (s, 3H), 0,84 (s, 3H), 0,36-0,23 (m, 4H), 0,05 (s, 3H), 0,04 (s,
3H); ES-MS: m/z 1005,97 (M+H)".

Budc 2: Téng hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a~(((2S,3S)-3~((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl )Jamin)-5a,5b,
8,8,11a-pentametyl- 1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)
cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:
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Dung dich d4 khudy gém 1-benzyl 3-((1R,3aS,5aR,5bR,7aR.9S,11aR, 1 1bR,13aR,13bR)
-3a-(((2S,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(1, 1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)
(1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 1, 0,400 g, 0,397 mmol, 1,0 eq) trong
metanol (4 ml) va THF (4 ml) dugc bd sung dung dich KOH 1,5 N (1,9 ml, 2,98 mmol, 7,5
eq). HOn hop phan tmg dugc khudy & nhiét d6 phong trong khoang 5 gid. TLC cho biét
nguyén liéu bat diu d hoan tit va san phim mong mubn dwoc quan sat. Hon hop phan
ting dwoc lam bay hoi duéi 4p suét thap, duoc lam mat v& 0 °C, dugce axit héa bing HCI 1
N dén pH 4,0 va duge chiét bang DCM (3x50 ml). Lép hitu co hdn hop dugc rira bing
nuée (50 ml), duge sdy bang natri sulfat, dugc loc va dugc 1am bay hoi dudi 4p suit thap.
Cin duogc tinh ché bing sic ky cot silica gel sit dung gradient metanol 0-6% trong

diclometan dé thu dwgc hop chit mong mudn (hiéu suét 0,200 g, 55%) dudi dang chét rin.

'HNMR (300 MHz, CDCls): § ppm 4,49-4,44 (m, 1H), 4,0-3,92 (m, 1H), 3,40-3,22
(m, 4H), 3,04-2,90 (m, 5H), 2,80-2,70 (m, 3H), 2,60-2,50 (m, 3H), 2,32 (m, 1H), 2,10-0,78
(m, 36H), 1,33 (s, 3H), 1,06 (s, 3H), 1,04 (s, 3H), 0,97 (s, 3H), 0,95 (s, 3H), 0,91 (s, 3H),
0,89 (s, 6H), 0,40-0,20 (m, 4H), 0,04 (s, 3H), 0,03 (s, 3H); ES-MS: m/z 915,74 (M+H)".

Budc 3: Tong hop axit (IR,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR, 13aR,13bR)-
3a-(((28S,3S)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl Jamin)-5a,5b,8,8,1 1a-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Dung dich di khudy gom axit (1R,3S)-3-((IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,
13bR)-3a-(((2S,3S)-3((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl) ~ amin)-
5a,5b,8,8,11a-pentametyl- 1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic (budc 2, 0,200 g, 0,218 mmol, 1,0 eq)
trong THF (2 ml) & 0 °C dugc bd sung TBAF (0,654 ml, 0,654 mmol, 3,0 eq, 1,0M trong
THF). Hon hop phan tmg dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén
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liéu ban dau khéng hoan tat, TBAF (1,526 ml, 1,526 mmol, 7,0 eq) lai dugc bd sung & 0
°C, dugc thay dbi dén nhiét do phong va dugc khue"ly & nhiét 46 phong qua dém. TLC cho
biét nguyén liéu bt diu da hoan tit va san phim mong mudn dugc quan sat. Hon hop phan
tmg duoc pha lodng v&i nude (50 ml) va duoce chiét bang DCM (3x30 ml). Cac 16p hitu co
hdn hop duoc ria béng nudc (50 ml), dugce séy béng natri sulfat, duoc loc va dugc 1am bay
hoi duéi ap suét thdp. Can dwgc tinh ché bing séc ky cot silica gel str dung gradient metanol
0-5% trong diclometan. Hop chit thu dugc tiép tuc duge tinh ché bang cach xir Iy v6i etyl
axetat (1 ml) va hexan (10 ml), dugc khudy & nhiét d6 phong trong khoang 10 phut, duoc
loc va dugc sy trong diéu kién chin khong dé thu duogc hop chit mong mudn (hiéu suét

0,080 g, 45,7%) dudi dang chét rin.

'HNMR (300 MHz, CDCl3): § ppm 4,46 (dd, J = 11,7, 4,8 Hz, 1H), 3,80 (m, 1H),
3,42-3,32 (m, 2H), 3,18-3,0 (m, 7H), 2,80-2,50 (m, 7H), 2,08-0,78 (m, 27H), 1,36 (s, 3H),
1,06 (s, 3H), 1,03 (s, 3H), 0,98 (s, 3H), 0,91 (s, 3H), 0,88 (s, 3H), 0,85 (s, 6H), 0,35-0,20
(m, 4H); ES-MS: m/z 801,73 (M+H)*.

Vi du 14: Bao ché axit (1R,3S5)-3-(((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((2R,3R)-3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-5a,5b,8,8,1 1a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy) cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic:

Buéce 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-(isopropylsulfonyl)piperazin-1-
yl)butyl) amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

0,
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Dung dich da khudy gdm (2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-(isopropyl
sulfonyl)piperazin-1-yl)butan-1-ol (Chét trung gian 15, 3,21 g, 8,16 mmol, 1,6 eq) trong
DCM (50 ml) & 0 °C dugc bd sung anhydrit triflometansulfonic (1,45 ml, 8,67 mmol, 1,7
eq). Hn hop phéan tmg dugc khudy ¢ 0 °C trong khoang 10 phut. 2,6-Lutidin (0,65 ml,
8,67 mmol, 1,7 eq) dugc bd sung va dwgc khudy & 0 °C trong 15 phut. 1-
((IR,3aS,5aR,5bR,7aR,98,11aR, 11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chit trung gian 1, 3,5 g, 5,10 mmol, 1,0 eq) va
trietylamin (2,13 ml, 15,3 mmol, 3,0 eq) dugc bd sung vao hdn hop phan ung va duogc
khudy & 0 °C trong khoang 1 gio. H3n hop phan tmg dugc thay dbi dén nhiét d6 phong va
duoc khudy qua dém. TLC cho biét nguyén lidu bit ddu da hoan tit va san phim mong
mudn dugc quan st. Hon hop phan tmg dugc pha lofing véi nude (100 ml), duge kidm héa
bang dung dich natri bicacbonat trong nuéc va dugc chiét bang DCM (3x100 ml). Lép hitu
co hén hop duge rira béng nude (100 ml), dugce séy b'?mg natri sulfat, dugc loc va dugce cod
ddc dusi ap sudt thip. Cin dugc tinh ché bing séc ky cot silica gel sir dung gradient metanol
0-2% trong diclometan dé thu dwoc hop chat mong mudn (hiéu suét 2,0 g, 36,9%) duéi

dang chét rén.

'HNMR (300 MHz, CDCls): & ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,6 Hz,
2H), 4,44 (dd, J = 11,1, 4,5 Hz, 1H), 4,01-3,98 (m, 1H), 3,30-3,15 (m, SH), 2,90-2,32 (m,
10H), 2,08-1,48 (m, 13H), 1,47-1,13 (m, 24H), 1,07-0,78 (m, 31H), 0,38-0,18 (m, 4H),
0,04 (s, 3H), 0,03 (s, 3H); ES-MS: m/z 1063,68 (M+H)".

Buéce 2: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-
9-yl) (1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat:
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Dung dich d khudy gom 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)
amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yD) (1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat (bude 1, 2,0 g, 1,88 mmol, 1,0 eq) trong
THF (20 ml) & 0 °C duoc bd sung TBAF (7,52 ml, 7,52 mmol, 4,0 eq, 1,0M trong THF).
Hon hop phan ting dugc khudy & nhiét d6 phong qua dém. TLC cho bidt nguyén liéu bt
dAu d4 hoan tat va san phAm mong mudn dugc quan sat. Hon hop phén g duoc pha lodng
v6i nude (100 ml) va duge chiét bang DCM (3x100 ml). Lép hitu co hén hop duge ria
bﬁng nude (100 ml), duoc séy br?lng natri sulfat, dugc loc va dugce ¢d dic dudi ap suét thép.
Hop chét tho dugc tinh ché bing sic ky cot silica gel sir dung gradient metanol 0-4% trong

diclometan dé thu duoc hop chat mong mudn (hiéu suit 0,500 g, 28%) dudi dang chét rén.

'HNMR (300 MHz, CDCls): § ppm 7,36-7,31 (m, 5H), 5,15, 5,09 (ABq, Jag = 12,3
Hz, 2H), 4,44 (dd, J= 10,8, 4,5 Hz, 1H), 3,67-3,56 (m, 1H), 3,42-3,33 (m, 4H), 3,25-3,13
(m, 1H), 2,95-2,57 (m, 9H), 2,43-1,90 (m, 6H), 1,88-1,18 (m, 32H), 1,03-0,78 (m, 22H),
0,25-0,24 (m, 4H); ES-MS: m/z 948,93 (M+H)".

Bude 3: Tong hop axit (1R,3S)-3-((1R,3aS,5aR,5bR, 7aR,9S,11aR, 11bR,13aR,13bR)-
3a~(((2R,3R)-3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy) cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic:

Dung dich d4 khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((2R,3R)-3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1IR,35)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (budce 2, 0,500 g, 0,527 mmol, 1,0 eq) trong THF (5 ml)
va metanol (5 ml) & 0 °C duoc bd sung dung dich KOH 1,5 N (2,63 ml, 3,954 mmol, 7,5
eq). Hon hgp phan tmg dugc thay ddi dén nhiét d6 phong va dugc khudy qua dém. TLC

cho biét nguyén liéu bit dau da hoan t4t va san phdm mong mudn dugc quan sat. Hdn hop

95



44282 96/125

phan tmg dugc 1am bay hoi dudi 4p sudt thap. Cian duoc pha loging v6i nude (20 ml), duoc
1am mat vé& 0 °C, duoc axit héa bing HC1 1 N dén pH 4,0 va duoc chiét bang DCM (3x50
ml). Lép hitu co hdn hgp dugc rira bang nude (50 ml), duge siy bing natri sulfat, duge loc
va dugc cb dic dudi ap sudt thap. Cin duge tinh ché bing séic ky cot silica gel sir dung
gradient metanol 0-10% trong diclometan. Hop chit thu duoc dwoc xir 1y bang DCM (5
ml) va hexan (40 ml), dugc khudy & nhiét d6 phong trong khoang 15 phiit va dung mdi
dugc gan. Tiép d6, DCM (5 ml) va hexan (20 ml) duoc bd sung, dugc khqu ¢ nhiét 36
phong trong khodng 15 phut, két tha tao thanh duoc loc va duge séy trong diéu kién chan
khong trong 2 gid dé thu duoce hop chit mong mudn (hiéu suit 0,180 g, 40%) duéi dang

chat ran.

'HNMR (300 MHz, CDCL): & ppm 4,46 (dd, J = 11,7, 4,8 Hz, 1H), 3,75 (m, 1H),
3,35 (m, 4H), 3,23-3,14 (m, 1H), 2,92-2,88 (m, 2H), 2,79-2,74 (m, 4H), 2,61-2,51 (m, 4H),
2,10-1,2 (m, 35H), 1,10-0,78 (m, 24H), 0,34-0,25 (m, 4H); ES-MS: m/z 858,82 (M+H)".

Vi du 15: Bao ché axit (IR,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-2~(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-penta metyl-1-
(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Budc 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b, 8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)
(1R,3S)-2,2-dimetylxyclobutan-1,3-dicarboxylat:
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Dung dich dd khudy gdm 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit (Chét trung gian 8§, 4,14 g, 12,27 mmol, 1,5
eq) trong DCM (80 ml) & 0 °C dugc bd sung anhydrit triflometansulfonic (2,33 ml, 13,9
mmol, 1,7 eq) va dugc khudy trong khoang 10 phut. 2,6-Lutidin (1,6 ml, 13,9 mmol, 1,7
eq) duoc bd sung vao hdn hop phan tng va dugc khudy & 0 °C trong khoang 15 phut.
1-((1R,3aS,5aR,5bR,7aR ,9S,11aR, 11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-
1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) ~ 3-benzyl  (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chat trung gian 16, 5,5 g, 8,18 mmol, 1,0 eq) va
trietylamin (3,42 ml, 24,54 mmol, 3,0 eq) dwgc b sung vao hdn hop phan tmg, duge khudy
&0 °C trong khoang 1 gid va duoc khudy ¢ nhiét d6 phong qua dém. TLC cho biét nguyén
liéu bét diu da hoan tAt va san phAm mong muén duoc quan sat. Dung dich natri bicacbonat
trong nude duge bd sung vao hdn hop phan tmg va dwoc chiét bing DCM (3x100 ml). Lép
hitu co hdn hop duoc ria béng nudc (100 ml), duoc séy béng natri sulfat, dugc loc va dugc
co ddc dudi ap suét thip. Cin dugc tinh ché bing sic ky cot silica gel st dung gradient
metanol 0-5% trong diclometan dé thu dwoc hop chit mong mudn (hiéu sut 4,0 g, 49,3%)

dudi dang chat ran mau trang nga.

'HNMR (300 MHz, CDCl3): & ppm 7,36-7,30 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3
Hz, 2H), 4,69 (s, 1H), 4,58 (s, 1H), 4,43 (dd, J = 11,7, 4,5 Hz, 1H), 4,03-3,98 (m, 1H),
3,47-3,37 (m, 2H), 3,30-3,18 (m, 2H), 3,10-2,94 (m, 5H), 2,85-2,40 (m, 7H), 2,07-1,98 (m,
2H), 1,93-0,75 (m, 25H), 1,68 (s, 3H), 1,33 (s, 3H), 1,05 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H),
0,88 (s, 9H), 0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H), 0,07 (s, 6H); ES-MS: m/z 991,93
(M+H)*.

Budce 2: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)  (1R,3S)-2,2-
dimetyl xyclobutan-1,3-dicarboxylat:
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Dung dich d3 khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)
-3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,11a-pentametyl- 1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-
2,2-dimetylxyclobutan-1,3-dicarboxylat (budc 1, 4,0 g, 4,034 mmol, 1,0 eq) trong THF (60
ml) & 0 °C duogc bd sung TBAF (20,17 ml, 20,17 mmol, 5,0 eq, 1,0M trong THF). H3n hop
phan tmg duoc thay ddi dén nhiét d6 phong va dugc khudy qua dém. TLC cho biét nguyén
liéu bét diu da hoan tat va san phdm mong mudn dwgc quan sat. Hén hop phan tng duoc
pha logng v&i nude (50 ml) va dugc chiét bing DCM (3x50 ml). Lép hitu co hén hop duge
rira béng nude (2x50 ml), duoc séy béng natri sulfat, dugc loc va dugc c6 dic dudi 4p suét
thép. Can dugc tinh ché bang sic ky cot silica gel st dung gradient metanol 0-5% trong

DCM dé thu duoc hop chit mong muén (hidu suit 2,0 g, 56,6%) dudi dang chit rin.

'HNMR (300 MHz, CDCls): § ppm 7,35 (m, 5H), 5,14, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,69 (s, 1H), 4,60 (s, 1H), 4,45-4,40 (m, 1H), 3,72 (m, 1H), 3,45-3,35 (m, 2H), 3,13-
3,03 (m, 7H), 2,85-2,73 (m, 2H), 2,70-2,58 (m, 2H), 2,57-2,42 (m, 3H), 2,07-1,98 (m, 2H),
1,90-0,75 (m, 25H), 1,68 (s, 3H), 1,34 (s, 3H), 1,05 (s, 3H), 0,96 (s, 6H), 0,85 (s, 3H), 0,84
(s, 3H), 0,83 (s, 3H); ES-MS: m/z 877,84 (M+H)".

Budc 3: Tong hop axit (IR,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-2~(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8, 1 1a-pentametyl-1-
(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:

Dung dich da khudy gdm 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR, 13aR,13bR)
-3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)Jamin)-5a,5b,8,8,11a-penta metyl-1-
(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetyl xyclobutan-1,3-
dicarboxylat (budc 2, 2,0 g, 2,279 mmol, 1,0 eq) trong THF (12 ml) va metanol (12 ml) & 0
°C duge bd sung dung dich KOH 1,5 N (12 ml, 17,09 mmol, 7,5 eq). Hdn hgp phan tmg
duoc thay ddi dén nhiét d6 phong va dugc khudy trong khoang 4 gid. TLC cho biét nguyén
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liéu bt ddu d3 hoan tit va san phim mong mudn duoc quan sat. Hon hop phan tmg duge
1am bay hoi duéi ap suét thap, dwgc pha loding véi nuée (20 ml), dugc axit héa bang HCl
1 N dén pH 4,0 va duoc chiét bing DCM (3x50 ml). L6p hitu co hdn hop duoc rira bang
nuée (20 ml), dugc séy béng natri sulfat, dugc loc va dugc cd dic duéi ap suét thép. Can
dugc tinh ché bang sic ky cot silica gel s dung gradient metanol 4-8% trong DCM. Hop
chét thu dugc tiép tuc duogc tinh ché bing cach xt ly v6i cloroform (5 ml) va hexan (20
ml), dugc khudy trong khoang 10 phut va gan. Quy trinh duoc l3p lai hai 14n, san phim
cudi cling dugc loc va duoc sdy trong didu kién chan khong dé thu dugc hop chit mong

mubn (hidu suit 0,800 g, 44,6%) duéi dang chit rin mau tring nga.

"HNMR (300 MHz, CDCl3): & ppm 4,69 (s, 1H), 4,60 (s, 1H), 4,50-4,45 (m, 1H),
3,83-3,74 (m, 1H), 3,40-3,07 (m, 9H), 2,80-2,49 (m, 7H), 2,07-0,77 (m, 27H), 1,68 (s, 3H),
1,36 (s, 3H), 1,10 (s, 3H), 1,06 (s, 3H), 0,97 (s, 3H), 0,89 (s, 3H), 0,85 (s, 6H); ES-MS:
m/z 787,60 (M+H)".

Vi du 16: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR, 1 1bR,13aR,13bR)-
3a-(((R)-2-carboxy-2-(1,1-dioxitthiomorpholin)etyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Budce 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-metoxy-3-oxopropyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)  (1R,3S)-
2,2-dimetylxyclo butan-1,3-dicarboxylat:
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Dung dich d3 khudy gdm metyl (R)-2-(1,1-dioxitthiomorpholin)-3-
hydroxypropanoat (Cht trung gian 5, 0,34 g, 1,457 mmol, 1,25 eq) trong diclometan (16
ml) ¢ 0 °C duoc bd sung anhydrit triflometansulfonic (0,27 ml, 1,632 mmol, 1,4 eq). Hén
hop phéan tmg duge khudy & 0 °C trong 10 phit, tiép d6 2,6-lutidin (0,19 ml, 1,667 mmol,
1,43 eq) dugc bd sung va duoc khuéy ¢ cung nhiét 46 trong 10 phit.
1-((1R,3aS,5aR,5bR,7aR, 9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-
1-(1-metylxyclopropyl) icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chat trung gian 1, 0,8 g, 1,166 mmol, 1,0 eq) va sau
d6 1a trietylamin (0,23 ml, 1,667 mmol, 1,43 eq) dugc bd sung vao hdn hop phan tmg va
dugc khudy & 0 °C trong khoang 1 gid. HOn hop phan tmg dugc thay ddi dén nhiét do
phong va duge khudy trong khoang 4 gidr. TLC cho biét nguyén liéu bit ddu d& hoan tAt va
san phdm mong mudn dwgc quan sat. Hon hop phan vmg duoc kidm hoa bing dung dich
natri bicacbonat bdo hoa va dugc chiét bang diclometan (3x50 ml). Lép hitu co hdn hop
duoc rira béng nudc (20 ml), dugce séy b?mg Na»S04, duge loc va duge co dic dudi ap sut
thép. Hop chét thd dugc tinh ché bing séc ky cot silica gel st dung gradient metanol 0-3%
trong diclometan dé thu duoc hop cht mong mudn (hiéu suit 0,680 g, 64,7%) dudi dang

chat ran.

'HNMR (300 MHz, CDCls): § ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,44 (dd, J = 11,1, 4,5 Hz 1H), 3,70 (s, 3H), 3,42-3,35 (m, 1H), 3,35-3,25 (m, 1H),
3,15-2,94 (m, 7H), 2,85-2,57 (m, 5H), 2,08-1,0 (m, 28H), 1,0-0,78 (m, 22H), 0,38-0,20 (m,
4H).

Bude 2: Tong hop axit (1R,3S)-3-(((1R,3aS,5aR,5bR, 7aR,9S,11aR, 1 1bR,13aR,13bR)-
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-metoxy-3-oxopropyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetyl
xyclobutan-1-carboxylic:
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Huyén dich gébm Pd/C (500 mg) 10% trong etyl axetat (7 ml) va metanol (7 ml)
duoc bd sung 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
(1,1-dioxitthiomorpholin)-3-metoxy-3-oxopropyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclo
butan-1,3-dicarboxylat (budc 1, 0,35 g, 0,386 mmol, 1,0 eq) va amoni format (0,121 g,
1,933 mmol, 5,0 eq). Hdn hgp phan tng dugc khudy & nhiét 46 phong trong khoang 1 gio.
TLC cho biét nguyén liéu bit ¢iu d4 hoan tit va san phdm mong mudn dugc quan sat. Hdn
hop phan tmg dwgc loc qua tAm xe-lit va dugc rira bing metanol 5% trong DCM (100 m).
Dich loc duge 1am bay hoi dudi 4p suét thip va cin dugce tinh ché bing sic ky cot silica
gel str dung gradient metanol 5-10% trong DCM vé&i mét giot axit axetic. Chit rin thu duge
duoc xir Iy bang etyl axetat (2 ml) va hexan (8 ml) va dugc khudy & nhiét d6 phong trong
20 phiit. Két tia tao ra dwgc thu lai bing cach loc va duge sdy trong diéu kién chan khong
& thu dugc hop chit mong mudn (hiéu suit 40 mg, 12,69%) dudi dang chit rin mau tring

nga.

THNMR (300 MHz, CDCl3): 8 ppm 4,47-4,45 (m, 1H), 3,70 (s, 3H), 3,42-3,35 (m,
1H), 3,28 (m, 1H), 3,15-3,02 (m, 4H), 2,98 (m, 3H), 2,85-2,75 (m, 2H), 2,65-2,52 (m, 3H),
2,10-1,18 (m, 25H), 1,10-0,78 (m, 25H), 0,40-0,20 (m, 4H); ES-MS: m/z 815,88 (M+H)".

Budc-3: Tng hop axit (1R,3S)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR, 1 3bR)-
3a-(((R)-2-carboxy-2-(1,1-dioxitthiomorpholin)etyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-
dimetylxyclobutan-1-carboxylic:

Dung dich d khudy gém 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR) -
3a-(((R)-2-(1,1-dioxitthiomorpholin)-3-metoxy-3-oxopropyl)amin)-5a,5b,8,8,1 la-pentametyl-1-
(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) (1R,3S)-2,2-dimetylxyclobutan-
1,3-dicarboxylat (0,3 g, 0,33 mmol, 1,0 eq) trong metanol (3 ml) va THF (3 ml) duogc bd
sung dung dich KOH 2,5 N (1,0 ml, 2,48 mmol, 7,5 eq). Hon hop phan tmg dugc khudy &
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nhiét d6 phong qua d€m. TLC cho biét nguyén liéu ban dau d3 duoc tiéu thu va san phém
mong mudn dugc quan sat. Hdn hop phan tmg dugc 1am bay hoi dudi 4p suét thip, duoc
pha lodng véi nude (10 ml), duge [dm mat vé 0 °C, dugc axit hoa bang HCI 1 N dén pH
2,0 va dugc chiét bang DCM (3x25 ml). L6p hitu co hdn hop duoc rira bing nuée (20 ml),
duoc siy bang Na»SOq, duge loc va dugce cd dic dudi 4p sudt thdp. Cin dugc tinh ché bing
sic ky cot silica gel sir dung mot giot axit axetic trong metanol 10% trong DCM 1am dung
méi rira giai. Hop chét thu duoc tiép tuc dwoc tinh ché bing cach xir Iy véi etyl axetat (20
ml), duoc gia nhiét héi lwu trong khoang 30 phiit. Hon hop phan tmg duoc 1am mét vé& nhiét
do phong, chét rin dugc loc, duge rira béng etyl axetat (5 ml) va dugc séy trong didu kién
chan khong dé thu duoc hop chit mong muén (hiéu suit 50 mg, 18,8%) dudi dang chit rin

mau trang.

'HNMR (300 MHz, DMSO-ds): 8 ppm 4,38-4,32 (m, 1H), 3,08-2,93 (m, 8H), 2,82-
2,68 (m, 4H), 2,37-2,23 (m, 2H), 2,0-0,78 (m, 26H), 1,27 (s, 3H), 1,05 (s, 3H), 0,95 (s,
3H), 0,91 (s, 6H), 0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H), 0,4-0,18 (m, 4H); ESI-MS: m/z
823,55 (M-+Na)*.

Vi du 17: Bao ché axit (IR,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((2R,3R)-2~(1,1-dioxitthiomorpholin)-3-(2-(2-metoxyetoxy)axetoxy)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich d4 khudy gdm axit (1R,3S)-3-(1R,3aS,5aR,5bR,7aR,9S,11aR,11bR, 13aR,
13bR)-3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)  cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic (Vi du 8, 0,400 g, 0,499 mmol, 1,0 eq) trong DCM (10
ml) duge bd sung DMAP (0,030 g, 0,24 mmol, 0,5 eq), EDC.HCI (0,430 g, 2,24 mmol, 4,5
eq) va 2-(2-metoxyetoxy)axit axetic (Chét trung gian 17, 0,167 g, 1,24 mmol, 2,5 eq, buéc
2). Hdn hop phéan tmg duoc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu
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bat d4u di hoan tit va san phdm mong muén duge quan sat. Hon hop phan tmg dugc pha
loang v6&inude (10 ml) va duge chiét bing DCM (3x20 ml). Lép hitu co hdn hop duge rira
bing nude (20 ml), duoc sdy bang natri sulfat, duoc loc va dugc cb dic dudi ap suat thip.
Hop chat tho duoc tinh ché béng séc ky cot silica gel str dung gradient metanol 0-4% trong
diclometan. Hop chét thu dugc tiép tuc duoc tinh ché bang cach xir Iy véi cloform (2 ml)
va hexan (8 ml), dugc khudy & nhiét d6 phong trong khoang 30 phit, duoc loc va duoc sy
trong diéu kién chan khoéng dé thu dugc hop chit mong mudn (hiéu suét 0,100 g, 21,8%)

dué6i dang chat rén.

'H NMR (300 MHz, CDCl3):  ppm 5,15-5,09 (m, 1H), 4,48 (m, 1H), 4,16 (s, 2H),
3,73-3,71 (m, 2H), 3,62-3,58 (m, 2H), 3,38 (s, 3H), 3,27-3,19 (m, 4H), 3,0-2,95 (m, 5H),
2,85-2,73 (m, 2H), 2,65-2,55 (m, 1H), 2,50-2,35 (m, 2H), 2,08-2,0 (m, 2H), 1,90-0,78 (m,
27H), 1,36 (s, 3H), 1,09 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,90 (s, 3H), 0,90 (s, 3H), 0,87
(s, 3H), 0,87 (s, 3H), 0,38-0,25 (m, 4H); ES-MS: m/z 917,95 (M-+H)*.

Vi du 18: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR, 1 3aR,13bR)-
3a-(((12R,13R)-13~(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11 -tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:
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Budc 1: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yDamin)-5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,35)-2,2-dimetylxyclobutan-1,3-dicarboxylat:
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Dung dich di khudy gdm 4-((12R,13R)-14-hydroxy-12-metyl-2,5,8,11-
tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit (Ch4t trung gian 18, 0,775 g, 2,099
mmol, 1,6 eq) trong DCM (20 ml) & 0 °C dugc bd sung anhydrit triflometansulfonic (0,39
ml, 2,361 mmol, 1,8 eq). Sau khi khudy trong 10 phut & 0 °C, 2,6-Lutidin (0,3 ml, 2,623
mmol, 2,0 eq) duge bd sung va dugc khudy & cling nhiét d6 trong khoang 10 phut.
1-((1R,3aS,5aR,5bR,7aR ,9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 3-benzyl (1S,3R)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (Chét trung gian 1, 0,900 g, 1,311 mmol, 1,0 eq) va
trietylamin (0,5 ml, 3,935 mmol, 3,0 eq) duoc bd sung vao hdn hop phan tmg va duge
khudy & 0 °C trong khoang 1 git. Hon hop phan tmg dugce khudy & nhiét do phong qua
dém. TLC cho biét nguyén liéu bt dau da hoan tit va san phAm mong mudn duoc quan
st. Hon hop phan tmg dugc pha logng véi DCM (100 ml), dugc rira bing dung dich natri
bicacbonat bdo hoa (100 ml), nwdc va dung dich mudi. Lép hiru co duge siy bang natri
sulfat, dugce loc va dugc c6 dic dudi 4p sut thap. San pham tho duge tinh ché bing séc ky
cOt silica gel st dung gradient metanol 0-5% trong diclometan dé thu dugc hgp chit mong

muén (hidu sudt 1,0 g, 73,5%) dudi dang chét rin mau tring nga.

I'H NMR (300 MHz, CDCls): § ppm 7,35 (m, 5H), 5,15, 5,09 (ABq, Jas = 12,6 Hz,
2H), 4,44 (dd, J = 10,5, 4,2 Hz, 1H), 3,67-3,65 (m, 4H), 3,64-3,61 (m, 6H), 3,60-3,58 (m,
1H), 3,57-3,52 (m, 3H), 3,45-3,40 (m, 1H), 3,38 (s, 3H), 3,36-3,27 (m, 1H), 3,23-3,10 (m,
1H), 3,09-3,06 (m, 1H), 3,05-2,92 (m, 6H), 2,83-2,64 (m, 3H), 2,60-2,54 (m, 3H), 2,10-
0,78 (m, 27H), 1,34 (s, 3H), 1,03 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H), 0,91 (s, 3H), 0,89 (s,
3H), 0,86 (s, 3H), 0,85 (s, 3H), 0,40-0,19 (m, 4H); ES-MS: m/z 1038,95 (M-+H)".

Budc 2: Téng hop axit (1R,3S)-3-((((1R,3aS,5aR, 5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yl)amin)-5a,5b,8.8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:
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Dung dich da khuy gdm 1-benzyl 3-(1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan- 14-yl)amin)-
5a,5b,8,8,11a-pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-y1)
(1R,3S)—2,2-dimetylxyclobutan—1,3—dicarboxylat (bude 1, 1,0 g, 0,963 mmol, 1,0 eq) trong
THF (10 ml) va metanol (10 ml) & 0 °C duoc bd sung dung dich KOH 2,5 N (2,89 ml,
7,229 mmol, 7,5 eq). Hon hgp phan tng duoc khudy & nhiét d6 phong qua dém. TLC cho
biét nguyén liéu ban dau da duoc tiéu thu va san phim mong mudn dugc quan sat. Hon
hop phan tmg dugc 1am bay hoi dudi ap sudt thap, dwoc 1am mét vé 0 °C, dwoc axit hoa
bang HCI 1 N dén pH 4,0 va duoc chiét bing DCM (2x100 ml). L6p hitu co hdn hop duoc
rira bang nude (100 ml), duge sdy bang NaxSOs, duge loc va duoc cb dic dudi ap suét
thip. San phim thé dugc tinh ché bang sic ky cot silica gel str dung gradient metanol 0-
7% trong DCM dé thu dugc hop chét mong muén (hidu suét 0,050 g, 5,47%) dudi dang

chat rdn mau trang nga.

'"HNMR (300 MHz, CDCl3): & ppm 4,46 (dd, J= 11,4, 4,8 Hz, 1H), 3,65-3,50 (m,
14H), 3,42-3,32 (m, 5H), 3,18-3,10 (m, 2H), 3,05-2,95 (m, 6H), 2,82-2,72 (m, 3H), 2,70-
2,50 (m, 3H), 2,08-0,76 (m, 27H), 1,36 (s, 3H), 1,07 (s, 3H), 1,02 (s, 3H), 0,96 (s, 3H),
0,91 (s, 3H), 0,88 (s, 3H), 0,86 (s, 3H), 0,86 (s, 3H), 0,40-0,20 (m, 4H); ES-MS: m/z 947,99
(M+H)*.

Vi du 19: Bao ché axit (IR,3S)-3-((((IR,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-(2-(2-metoxyetoxy)axetoxy)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khudy gbém axit (1R,3S)-3-
((((1R,3aS,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-2-(1,1-
dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-
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carboxylic (Vi dy-15, 0,650 g, 0,825 mmol, 1,0 eq) trong DCM (13 ml) dugc bb sung 2-
(2-metoxyetoxy)axit axetic (Chét trung gian 17, 0,276 g, 2,06 mmol, 2,5 eq), DMAP (0,050
g, 0,41 mmol, 0,5 eq) va EDC.HCI (0,711 g, 3,71 mmol, 4,5 eq). Hon hop phan tng dugc
khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu bit ddu da hoan tat va san
phdm mong mudn dugc quan sit. Hon hgp phan tmg dugc pha lodng voi nude (50 ml) va
duge chiét bing DCM (3x50 ml). Lép hiru co hdn hop dugc rira bang nude (50 ml), duoc
séy béng natri sulfat, dugc loc va dugce c6 déc dudi ap suét thép. Can duoc tinh ché béng
sic ky cot silica gel str dung gradient metanol 0-6% trong diclometan. Hop chét thu duoc
tiép tuc dugc tinh ché bang cach xir 1y véi etyl axetat (5 ml) va hexan (50 ml), duoc khudy
& nhiét do phong trong khoang 30 phut, duoc loc va duogc sdy trong didu kién chan khong

d8 thu duoc hop chit mong muén (hiéu suét 0,480 g, 64%) dudi dang chit rin mau tring.

'HNMR (300 MHz, CDCls): § ppm 5,14-5,09 (m, 1H), 4,68 (s, 1H), 4,59 (s, 1H),
4,53-4,48 (m, 1H), 4,17 (s, 2H), 3,75-3,68 (m, 2H), 3,62-3,57 (m, 2H), 3,38 (s, 3H), 3,33-
2,85 (m, 9H), 2,81-2,40 (m, SH), 2,05-0,77 (m, 26H), 1,68 (s, 3H), 1,38 (s, 3H), 1,24 (d, J
= 6,6 Hz, 3H), 1,12 (s, 3H), 1,06 (s, 3H), 0,97 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H), 0,85 (s,
3H); ES-MS: m/z 904,04 (M+H)",

Vi du 20: Bao ché axit 4-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)-2,2-dimetyl-4-

oxobutanoic:

Bude 1: Téng hop (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-((tert-
butoxycacbonyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat:
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Dung dich d4 khudy gdm tert-butyl (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
9-hydroxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-
3a-yl)carbamat (dwoc bao ché nhu duge md ta trong WO 2017/149518 A2, 12 g, 22,734
mmol, 1,0 eq) trong THF (120 ml) & 0 °C dugc bd sung trietylamin (9,5 ml, 68,203 mmol,
3,0 eq), DMAP (0,333 g, 2,728 mmol, 0,12 eq) va anhydrit axetic (3 ml, 31,828 mmol, 1,4
eq). H3n hop phan tmg duoc khudy & nhiét 6 phong qua dém. TLC cho biét nguyén liéu
ban d4u di duoc tiéu thu va san phdm mong mudn dugc quan sat. Hén hop phan tng duoc
pha lodng véi etyl axetat (200 ml) va duoe rira bang nuée (2x200 ml). Lép hitu co duge
séy béng natri sulfat, dugc loc va dugce ¢6 dic dudi ap suét thép. Hop chét tho duoc xir ly
béng n-hexan (100 ml), duoc khqu & nhiét dd phong trong khoang 1 gid, dugc loc va dugc
sy trong diéu kién chan khéng dé thu dwgc hop chit mong mudn (hiéu sudt 12 g, 93%)

dudi dang chat ran mau trang nga.

'HNMR (300 MHz, CDCls): § ppm 4,71 (s, 1H), 4,60 (s, 1H), 4,47 (dd, J=9,9, 4,5
Hz, 1H), 4,34 (s, 1H), 2,58-2,30 (m, 3H), 2,05 (s, 3H), 2,02-0,77 (m, 22H), 1,68 (s, 3H),
1,44 (s, 9H), 1,01 (s, 3H), 0,95 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H); ES-MS:
m/z 570,39 (M+H)".

Bué6e 2: Téng hop (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl

axetat:

Dung dich di khudy gbém (IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
((tert-butoxycacbonyl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat (budc 1, 12 g, 21,057 mmol, 1,0 eq) trong 1,4-dioxan (24
ml) duge bd sung HCI 4 N trong 1,4-dioxan (24 ml). Hon hop phan tng dugc khudy &
nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban du da dugc tiéu thy va san phim
mong mudn duge quan st. Hon hgp phan tng dugc ¢d dic dudi ap suat thip va dugc kiém

hoéa bang dung dich natri bicacbonat béo hoa. Chét rén thu dugc duoc loc va duge rira béng
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nudce. Chét rén dugc hoa tan trong DCM, duoc séy bﬁng natri sulfat, dugc loc va dugce cd
dac dudi 4p sudt thip. Chét rén tiép tuc dwoc tinh ché bang cach nghién nhé véi n-Hexan
(100 ml), dugc loc, dugc rira béng hexan va duoc séy trong diéu kién chan khong dé thu

dwoc hop chét mong mudn (hiéu suit 7 g, 70,7%) dudi dang chit rin mau tring nga.

'HNMR (300 MHz, CDCL): § ppm 4,71 (s, 1H), 4,59 (s, 1H), 4,47 (dd, J=9,0, 5.4
Hz, 1H), 2,57-2,48 (m, 1H), 2,04 (s, 3H), 1,68 (s, 3H), 1,66-0,77 (m, 24H), 1,04 (s, 3H),
0,95 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H); ES-MS: m/z 470,44 (M+H)".

Budc 3: Tbéng hop (IR,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl

axetat:

Dung dich d3 khudy gdm 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)thiomorpholin 1,1-dioxit (Chat trung gian-8, 8,5 g, 25,326 mmol, 1,7
eq) trong DCM (70 ml) & 0 °C dugc bd sung 2,6-Lutidin (3,8 ml, 32,775 mmol, 2,2 eq).
Sau 10 phut khue"ly & 0 °C, triflometan sulfonic anhydrit (5 ml, 29,795 mmol, 2,0 eq) duoc
b6 sung va duwgc khudy & 0 °C trong khoang 20  phut.
(1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl axetat (buédc 2, 7 g, 14,897
mmol, 1,0 eq) va trietylamin (7,27 ml, 52,142 mmol, 3,5 eq) dugc bd sung vao hdn hop
phén tmg va dugc khudy & 0 °C trong khoang 1 gid. Hon hop phan g dugce khudy & nhiét
d6 phong qua dém. TLC cho biét nguyén liéu ban dAu da dwoc tiéu thu va san phim mong
mudn duoc quan sat. Hon hop phan ting dugc pha lodng véi DCM (200 ml), dugc rira bing
dung dich natri cacbonat bdo hoa (100 ml) va nuéce (100 ml). Lép hitu co duge sdy bang
natri sulfat, dugc loc va dugc ¢6 dac dudi ap suét thap. San phém tho dugc tinh ché béng
sic ky cot silica gel str dung 0-etyl axetat 10% trong hexan gradient. Hop chit thu dugc

tiép tuc duoc tinh ché bang cach xtt 1y véi n-hexan, dugc loc va duge say trong di€u kién
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chan khong d& thu dwgc hop chit mong mudn (hiéu suit 7,0 g, 59%) duéi dang chét rin

mau trang nga.

'H NMR (300 MHz, CDCls): § ppm 4,68 (s, 1H), 4,58 (s, 1H), 4,49-4,44 (m, 1H),
4,08-4,0 (m, 1H), 3,44-3,39 (m, 2H), 3,28-3,22 (m, 2H), 3,06-3,01 (m, 4H), 2,60-2,40 (m,
4H), 2,04 (s, 3H), 1,93-0,76 (m, 27H), 1,68 (s, 3H), 1,04 (s, 3H), 0,94 (s, 3H), 0,87 (s, 9H),
0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H), 0,07 (s, 6H); ES-MS: m/z 789,67 (M+H)".

Buédce 4: Tong hop 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
(((1R,3a8,5aR,5bR,7aR ,9S,11aR,11bR,13aR,13bR)-9-hydroxy-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-3a-yl)amin)butan-2-
yl)thiomorpholin 1,1-dioxit:

Dung dich da khqu gém (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl- 1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl
axetat (budce 3, 7,0 g, 8,868 mmol, 1,0 eq) trong metanol (70 ml) va THF (70 ml) duoc bd
sung dung dich KOH 1 N (53,2 ml, 53,212 mmol, 6,0 eq). Hon hop phén tng dugc khudy
& nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban dau di dugc tiéu thy va san phim
mong mubn dugc quan sit. Hon hop phan ting dugc ¢b dic dudi ap suét thip, DCM (400
ml) duoc bd sung va dugce rira bang nude (200 ml). Lép hitu co dugce sdy bang natri sulfat,
dugc loc va dugce c6 dac dudi ap suét thz?'tp. San phém thdé duoc tinh ché béng séc ky cot
silica gel str dung gradient etyl axetat 0-30% trong hexan dé thu dugc hop chét mong mudn

(hidu suit 6,0 g, 91%) dudi dang chét rin mau tring nga.

'H NMR (300 MHz, CDCls): & ppm 4,69 (s, 1H), 4,58 (s, 1H), 4,04-3,99 (m, 1H),
3,44-3,39 (m, 2H), 3,28-3,16 (m, 3H), 3,07-2,96 (m, 4H), 2,61-2,40 (m, 4H), 1,97-0,66 (m,
27H), 1,68 (s, 3H), 1,04 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H), 0,87 (s, 9H), 0,82 (s, 3H), 0,75
(s, 3H), 0,07 (s, 6H); ES-MS: m/z 747,74 (M+H)",
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Buéc 5: Téng hop 1-(tert-butyl) 4-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 2,2-

dimetylsucxinat:

Dung dich d& khudy gbm 4-((2R,3R)-3-((tert-butyldimetylsilyl)oxy)-1-
(((1R,3a8,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-hydroxy-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-3a-yl)amin)butan-2-
yl)thiomorpholin 1,1-dioxit (budc 4, 1 g, 1,338 mmol, 1,0 eq) trong DCM (20 ml) dugc bd
sung EDC.HCI (0,897 g, 4,683 mmol, 3,5 eq), DMAP (0,081 g, 0,669 mmol, 0,5 eq) va
axit 4-(tert-butoxy)-3,3-dimetyl-4-oxobutanoic (dugc bao ché nhu dugc mé ta trong WO
2013/020245, 0,676 g, 3,345 mmol, 2,5 eq). Hon hop phan tng dugc khqu & nhiét do
phong qua dém. TLC cho biét nguyén liéu ban dAu d3 dwgc tiéu thy va sin phim mong
mudn dugc quan sat. Hén hop phan tmg dugc pha lodng véi DCM (100 ml) va dugc rira
bang nude (100 ml). Lép hitu co duge sa‘iy béng natri sulfat, duoc loc va duge c6 dic dudi
ap suét thap. San phadm tho duoc tinh ché bang séc ky cot silica gel st dung gradient etyl
axetat 0-30% trong hexan gradient d& thu dugc hop chit mong mudn (hiéu suét 1 g, 80,2%)

dudi dang chat ran mau trang nga.

IH NMR (300 MHz, CDCls): & ppm 4,68 (s, 1H), 4,58 (s, 1H), 4,48 (dd, J= 10,5,
6,0 Hz, 1H), 4,02-3,99 (m, 1H), 3,47-3,39 (m, 2H), 3,27-3,22 (m, 2H), 3,0 (m, 4H), 2,62-
2,40 (m, 4H), 2,53 (s, 2H), 1,97-0,75 (m, 33H), 1,68 (s, 3H), 1,43 (s, 9H), 1,04 (s, 3H),
0,94 (s, 3H), 0,87 (s, 9H), 0,84 (s, 6H), 0,82 (s, 3H), 0,07 (s, 6H); ES-MS: m/z 932,06
(M+H)*.

Budc 6: Téng hop 1-(tert-butyl) 4-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-
3a-(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 2,2-dimetylsucxinat:
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Dung dich da khudy gbém 1-(tert-butyl)
4-((1R,3a8,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-3-((tert-
butyldimetylsilyl)oxy)-2-(1,1-dioxitthiomorpholin)butyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 2,2-
dimetylsucxinat (buéc 1, 1 g, 1,073 mmol, 1,0 eq) trong THF (10 ml) duge bd sung TBAF
(4,29 ml, 4,294 mmol, 4,0 eq, 1,0M trong THF). Hon hop phan tng dugc khqu & nhiét d6
phong qua dém. TLC cho biét nguyén liéu ban dAu da duoc tidu thu va san phim mong
mubn dugc quan sat. Hon hop phan tmg dugc pha lodng voi etyl axetat (100 ml) va dugc
rira bang nude (100 ml). Lép hitu co duge sdy bang natri sulfat, duoc loc va dugce co dic
dudi &p suat thap. San pham thé duge tinh ché bing séic ky cot silica gel st dung gradient
metanol 0-4% trong diclometan dé thu dugc hop chit mong mudn (hiéu sut 0,800 g,

91,2%) dudi dang chét rén mau tring nga.

'H NMR (300 MHz, CDCls): & ppm 4,68 (s, 1H), 4,59 (s, 1H), 4,48 (dd, J= 10,2,
6,0 Hz, 1H), 3,73-3,68 (m, 1H), 3,42-3,37 (m, 2H), 3,18-3,05 (m, 6H), 2,65-2,45 (m, 6H),
1,96-0,76 (m, 24H), 1,68 (s, 3H), 1,43 (s, 9H), 1,26 (d, J= 6,0 Hz, 3H), 1,23 (s, 3H), 1,22
s, 3H), 1,04 (s, 3H), 0,94 (s, 3H), 0,84 (s, 6H), 0,82 (s, 3H); ES-MS: m/z 818,12 (M+H)".

Buée 7: Téng hop axit 4-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((2R,3R)-2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-
1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)-2,2-dimetyl-4-

oxobutanoic:

Dung dich da khudy gbm 1-(tert-butyl)
4-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-2-(1,1-
dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-
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yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) 2,2-dimetylsucxinat (buéce 2, 0,800 g, 0,978
mmol, 1,0 eq) trong 1,4-doxan (2 ml) dugc bd sung HCI 4 N trong 1,4-dioxan (2 ml). Hon
hop phén tng duge khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu ban diu
da dwoc tiéu thu va san phdm mong mudn dugc quan sat. Hon hop phan tmg dugce c6 dic
dudi ap suét thip. Hop chit tho dugc hoa tan trong DCM (100 ml) va dugc rira bang nudc
(100 ml). L6p hitu co duge sdy bang natri sulfat, dwoc loc va duge c6 dic dudi ap suét
thép. Hop chét tho dugc tinh ché bing séc ky cot silica gel st dung gradient metanol 0-5%
trong diclometan. Hop chét thu duoc tiép tuc duoc tinh ché bang cach tai két tinh véi DCM:
hexan (1:5, 10 ml). Hdn hop duge lam mat, dugce loc, duge rira béng hexan va dugc séy
trong didu kién chén khong dé thu dugc hop chit mong mudn (hidu suit 0,500 g, 67%)

dudi dang chat ran mau trang nga.

'H NMR (300 MHz, CDCls): & ppm 4,69 (s, 1H), 4,59 (s, 1H), 4,49-4,44 (m, 1H),
3,73 (m, 1H), 3,42-3,37 (m, 2H), 3,20-3,05 (m, 6H), 2,70-2,48 (m, 6H), 1,95-0,75 (m,
33H), 1,67 (s, 3H), 1,05 (s, 3H), 0,96 (s, 3H), 0,84 (s, 3H), 0,83 (s, 3H), 0,80 (s, 3H); ES-
MS: m/z 762,0 (M+H)*.

Vi du 21: Bao ché axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((15R,16R)-16-(1,1-dioxitthiomorpholin)-15-metyl-13-ox0-2,5,8,11,14-
pentaoxaheptadecan-17-yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khudy gbém axit (1R,35)-3-
((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((2R,3R)-2-(1,1-
dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-
carboxylic (Vi du 15, 0,350 g, 0,444 mmol, 1,0 eq) trong DCM (5 ml) dugc b6 sung
EDC.HCI (0,383 g, 2,000 mmol, 4,5 eq), DMAP (0,027 g, 0,222 mmol, 0,5 eq) va axit
2.5.8,11-tetraoxatridecan-13-oic (0,247 g, 1,111 mmol, 2,5 eq). Hdn hop phan tmg duge
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khudy & nhiét d§ phong qua dém. TLC cho biét nguyén liéu ban du da dugc tidu thy va
san phAm mong mudn dugc quan sat. Hdn hop phéan ung dugc pha lodng véi DCM (100
ml), duoc rira bing HCI 1 N (50 ml) va nu6ce (100 ml). Lép hitu co dugc sy bing natri
sulfat, duoc loc va dugce cd dac dudi ap suét thip. Hop chét tho duoc tinh ché béng séc ky
cot silica gel st dung gradient metanol 0-5% trong diclometan. Hop chét thu dugc tiép tuc
duoc tinh ché bang cach xtt ly véi MTBE: Hexan (1:8; 18 ml), duoc loc, duge rira bang
n-Hexan va dugc sdy trong didu kién chan khong dé thu duoc hop chit mong muén (higu

suit 60 mg, 13,6%) dudi dang chét rin mau tring nga.

I'H NMR (300 MHz, CDCls): 8 ppm 5,13-5,08 (m, 1H), 4,68 (s, 1H), 4,59 (s, 1H),
4,53-4,48 (m, 1H), 4,23-4,17 (m, 2H), 3,78-3,63 (m, 10H), 3,57-3,54 (m, 2H), 3,38 (s, 3H),
3,30-2,86 (m, 8H), 2,82-2,73 (m, 2H), 2,63-2,32 (m, 6H), 2,10-0,78 (m, 27H), 1,68 (s, 3H),
1,38 (s, 3H), 1,11 (s, 3H), 1,06 (s, 3H), 0,97 (s, 3H), 0,89 (s, 3H), 0,86 (s, 3H), 0,85 (s,
3H).

Vi du 22: Bao ché axit (1R,3S)-3-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

—
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Buéc 1: Téng hop (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11 -tetraoxatetradecan-14-

yD)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat:
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Dung dich di khudy gdém 4-((12R,13R)-14-hydroxy-12-metyl-2,5,8,11-
tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit (Chat trung gian 18, 0,849 g, 2,298
mmol, 1,8 eq) trong DCM (20 ml) & 0 °C duoc bd sung 2,6-Lutidin (0,32 ml, 2,79 mmol,
2,2 eq). Hon hop phan tmg dugc khudy & ciing nhiét d6 trong khoang 10 phit, anhydrit
triflic (0,43 ml, 2,54 mmol, 2,0 eq) dugc bb sung va dugc khuéy & 0 °C trong khoang 15
phut. (1R,3a8,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-amin-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl axetat (Vi du 20-
bude 2, 0,600 g, 1,277 mmol, 1,0 eq) va trietylamin (0,56 ml, 4,06 mmol, 3,5 eq) dugc bd
sung vao hdn hop phan tmg, dwoc khudy & 0 °C trong 1 gio va duogc khudy & nhiét d6
phong qua d&m. TLC cho biét nguyén liéu ban dau da duoc tiéu thu va san phim mong
mudn dwoc quan sat. Hon hop phan tmg dugc kiém héa bang dung dich natri bicacbonat
trong nude va duoc chiét bing DCM (3x50 ml). Lép hitu co hdn hop duge rira bing nuée
(30 ml), dugc sdy béng natri sulfat, dugc loc va dugc cd dac dudi ap suét thép. M¢ 500 mg
khéac véi cung quy trinh thi nghiém dugc két hop va duoc tinh ché bang sic ky cot silica
gel st dung gradient etyl axetat 40-50% trong hexan dé thu dwgc hop chit mong muén
(hiéu sut 1,0 g, 95,33%) dudi dang chét rén.

'H NMR (300 MHz, CDCls): 8 ppm 4,69 (s, 1H), 4,59 (s, 1H), 4,49-4,44 (m, 1H),
3,66-3,53 (m, 13H), 3,45-3,35 (m, 2H), 3,38 (s, 3H), 3,07-2,97 (m, 6H), 2,04 (s, 3H), 1,90-
0,77 (m, 31H), 1,68 (s, 3H), 1,05 (s, 3H), 0,95 (s, 3H), 0,85 (s, 3H), 0,84 (s, 3H), 0,83 (s,
3H).

Budc 2: Téng hop 4-((12R,13R)-14-((1R,3aS,5aR,5bR,7aR,95,11aR,11bR,13aR,13bR)-
9-hydroxy-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-
3a-yl)amin)-12-metyl-2,5,8,11-tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit:

Dung dich da khudy gdm (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-
(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl axetat (budc 1, 1,0 g, 1,217 mmol, 1,0 eq) trong metanol (10
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ml) va THF (10 ml) duoc bd sung dung dich KOH 2,5 N (3,57 ml, 9,13 mmol, 7,5 eq).
Hbn hop phan ting dugc khudy & nhiét d6 phong qua dém. TLC cho biét nguyén liéu bét
d4u d4 hoan tit va san phdm mong mudn duge quan sat. H3n hop phan tmg dugc 1am bay
hoi dudi 4p suét thap, duge pha lodng véi nude (40 ml) va dugce trung hoa bing dung dich
HC1 1 N va dugc chiét bing DCM (3x50 ml). Lép hitu co hdn hop duge rira bang nudce
(30 ml), duoc sdy bang natri sulfat, dugc loc va duoc ¢6 dic dudi ap suét thép. Hop chit
thd dwgc tinh ché bing sic ky cot silica gel st dung gradient metanol 0-3% trong
diclometan d& thu duoc hop chit mong mudn (hiéu sut 0,500 g, 52,74) duéi dang chit rin

mau trang nga.

'HNMR (300 MHz, CDCls): § ppm 4,69 (s, 1H), 4,58 (s, 1H), 3,66-3,53 (m, 14H),
3,38 (s, 3H), 3,30-3,0 (m, 8H), 2,58-2,56 (m, 1H), 2,41 (m, 1H), 2,0-0,75 (m, 44H), 1,67
(s, 3H).

Budc 3: Téng hop 1-benzyl 3-((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-
3a-(((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,1 1-tetraoxatetradecan-14-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-
xyclopenta[a]chrysen-9-yl) (1R,3S5)-2,2-dimetylxyclobutan-1,3-dicarboxylat:

Dung dich da khudy gbm 4-((12R,13R)-14-
(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-9-hydroxy-5a,5b,8,8,1 1a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-3aH-xyclopenta[a]chrysen-3a-yl)amin)-12-
metyl-2,5,8,11-tetraoxatetradecan-13-yl)thiomorpholin 1,1-dioxit (buéc 2, 0,500 g, 0,641
mmol, 1,0 eq) trong DCM (20 ml) dwgc bd sung axit (1S,3R)-3-((benzyloxy)cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic (dugc bao ché theo quy trinh duwgc md ta trong
W02011/007230A2, 0,505 g, 1,925 mmol, 3,0 eq) va sau d6 1a EDC.HC1 (0,733 g, 3,846
mmol, 6,0 eq) va DMAP (0,070 g, 0,577 mmol, 0,9 eq). Hon hgp phan tmg dugc khudy &
nhiét 6 phong qua dém. TLC cho biét nguyén lidu bat dau di hoan tat va san phim mong
mudn duoc quan sat. Hn hop phéan tng duge pha lodng véi nude (30 ml) va duge chiét

bing DCM (3x30 ml). Lép hitu co hdn hop dugc rira bang nuée (30 ml), duge sy bing
115



44282 116/125

natri sulfat, dugc loc va duoc 6 dic duédi p suét thép. Cin dugc tinh ché béng sic ky cot
silica gel st dung gradient metanol 0-3% trong diclometan dé thu dwogc hop chét mong

muén (hiéu suit 0,060 g, 22,8%) dusi dang chét rén.

"H NMR (300 MHz, CDCL): § ppm 7,34 (m, SH), 5,14, 5,09 (ABq, Jas = 12,3 Hz,
2H), 4,69 (s, 1H), 4,58 (s, 1H), 4,46-4,40 (m, 1H), 4,06-4,0 (m, 1H), 3,78-3,52 (m, 13H),
3,37 (s, 5H), 3,07-2,97 (m, 6H), 2,84-2,52 (m, SH), 2,42-2,38 (m, 1H), 2,08-0,77 (m, 31H),
1,68 (s, 3H), 1,33 (s, 3H), 1,04 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H), 0,84 (s, 3H), 0,83 (s,
3H).

Budc 4: Téng hop axit (1R,35)-3-((((1R,3aS,5aR,5bR, 7aR,9S,11aR,11bR,13aR,13bR)-
3a-((12R,13R)-13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,1 1 -tetraoxatetradecan-14-
yDamin)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-
yDoxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic:

Dung dich da khudy gbém 1-benzyl 3-
((1IR,3a8,5aR,5bR,7aR,98,11aR,11bR,13aR,13bR)-3a-(((12R,13R)-13-(1,1-
dioxitthiomorpholin)-12-metyl-2,5,8,11-tetraoxatetradecan- 14-yl)amin)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-yl) ~ (IR,3S)-2,2-
dimetylxyclobutan-1,3-dicarboxylat (buéc 3, 0,200 g, 0,195 mmol, 1,0 eq) trong THF (2
ml) va metanol (2 ml) duoc bé sung dung dich KOH 1,5 N (0,97 ml, 1,46 mmol, 7,5 eq).
Hon hop phan tmg dugc khudy & nhiét do phong trong 2 ngay. TLC cho biét nguyén lidu
bat diu d4 hoan tit va san phidm mong muén dugc quan sat. Hon hop phan tmg duge lam
bay hoi dudi 4p suét thap, dugc pha lodng véi nuée (10 ml), duoe axit héa bing HCI 1 N
dén pH 4-5 va duoc chiét bing DCM (3x50 ml). Lép hitu co hdn hop duoc rira bing nuée
(30 ml), dugc sdy bing natri sulfat, duoc loc va duge co ddc dudi 4p suét thap. Hop chét
thd dugc tinh ché bang sic ky cot silica gel st dung gradient metanol 0-5% trong
diclometan. Hop chit thu duoc duge xit Iy bing etyl axetat (2 ml) va hexan (8 ml), duoc

khudy & nhiét d6 phong trong 20 phut, dung mdi dugc gan va quy trinh dwgc ldp lai hai

116



44282 117/125

1an, san phim cubi cung duoc loc, duoc rira béng hexan (2 ml) va dugc séy trong diéu kién
chén khong d thu dwoc hop chit mong mubn (hiéu suét 0,060 g, 32,96%) dudi dang chét

ran.

"HNMR (300 MHz, CDCL): § ppm 4,68 (s, 1H), 4,59 (s, 1H), 4,54 (m, 1H), 3,80-
3,52 (m, 12H), 3,37 (s, 3H), 3,27-2,32 (m, 16H), 2,03-0,77 (m, 25H), 1,68 (s, 3H), 1,38 (s,
3H), 1,18 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,92 (s, 3H), 0,87 (s, 6H), 0,83 (s, 3H); ES-
MS: m/z 933,94 (M+H)*.

Hoat tinh sinh hoc

Céc hop chit theo sang ché duoc kiém tra hoat tinh khéng virut theo céc quy trinh
théng thudng dwoc biét rd boi ngudi ¢6 trinh d6 trung binh trong cung linh vyc k§ thuat.
Vi du, cdc quy trinh sau day c6 thé dugce st dung dé kiém tra cac hop chit. Cac quy trinh

nay chi nhdm myc dich minh hoa va khong gi¢i han pham vi ciia sdng ché.

Vi du 23: Déanh gid hoat tinh khéng virut cta cdc hgp chit chéng lai HIV-1 chiing
92HT599 trong té bao MT2:

Té bao MT2 duoc giy nhidm HIV-1 ching 92HT599 (10 TCID 50/30.000 té bao).
Céc té bao di gay nhidm duoc dua 1én dia vi thé & néng d6 ~ 30.000 t& bao/giéng trong dia
96 giéng. Hop chét can kiém tra duge thém vao dia vi thé & dinh dang xac dinh véi n6ng
6 cudi cting cia DMSO (chét din thudc) khong qua 1%. Qua trinh 0 duogc thyc hién trong
ti &m CO; trong ~ 96 gidr dé gay nhidm virut. Vao cuéi giai doan &, mét phin méu tir m3i
giéng dugc 14y dé woc tinh p24. Pinh lugng p24 14 chi sb cho hoat dong khang virut cta
hop chat. Phan tram trc ché duoc tinh toan ¢ tham chiéu dén céc gié tri d6i chimg (dbi
ching chét dan thudc). Qu4 trinh tinh p24 dugc thuc hién béng cach sir dung bd cong cu
khoa hoc sinh hoc nang cao Advance biosciences theo quy trinh dugc huéng dan chi tiét

bdi cung cap.

D6i voi xét nghiém lién két huyét thanh, trong d6 “A” d& cap dén gi4 tri ICso nho
hon 10 nM, “B” dé cép dén gid trj ICso trong khoang 10,01-20 nM va “C” d& cap dén gi4
tri ICs0 16n hon 20 nM. Céc gié trj ICso (nM) dugc trinh bay trén Bang 1 duéi day.

Béng 1:
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Vidusb | ICso(aM) | Vidusé | ICso (nM)
1 C 11 A
2 A 12 C
3 C 13 A
4 B 14 A
5 A 15 A
6 A 16 B
7 A 17 A
8 A 18 A
9 A 19 A
10 A 20 A

Vi du 24: Dénh gid hoat tinh khang virut clia cac hop chit chéng lai cac chiing
pNL4-3/WT & V7A trong t& bao MT4:

Té bao MT4 duge chuyén nhidm cung véi Plasmid HIV-1 (pNL4-3-WT & V7A)
(Té bao dwoc 1 véi s6 lugng TCID30 cin thiét cia HIV-1 trong 1,5 gios & 37°C). Sau khi
gy nhiém, cac té bao d4 gdy nhiém dugc dua 1én dia vi thé & ndng d6 3 x 10% té bao/giéng
trong dia 96 giéng. Hop chit cin kiém tra dugc thém vao dia kidm tra & dinh dang xac dinh
v6indng d6 cudi cing cia DMSO khong qué 1%. Qua trinh @ dugc thyc hién trong ti 4m
CO; trong 4 ngay dé gy nhifm virut. Vao cuédi giai doan 1, mot phan mau tir mdi giéng
duogc 14y dé wéc tinh p24. Qua trinh tinh p24 dugc thuc hién bang cach st dung bd cong

cu Advance biosciences theo quy trinh dugc huéng dén chi tiét boi cung cap.

D6i voi xét nghiém PNL4-3 WT, céc hop chit duoc chon thé hién ICs, trong d6 “A”
dé cip dén gid trj ICso nhé hon 10 nM, “B* d& c4p dén gia trj ICso trong khoang 10,01-50
nM va “C” dé cap dén gia tri ICso 16n hon 50 nM;

Pbi voi xét nghiém pNL4-3 V7A, céac hop chét duge chon thé hién ICso trong d6
“A” d¢ cap dén gid tri ICso nhd hon 1-50 nM, “B” @& cap dén gia trj ICsy trong khoéang
50,01-100 nM va “C” dé cap dén gi4 tri ICso 16n hon 100 nM. Céc gia tri ICso (nM) dugc
trinh bay trén Bang 2 duéi day.
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Bang 2:
Vidu sé pNL4-3 WT | pNL4-3 V7A Vi du 8 pNL4-3 WT | pNL4-3 V7A
ICso ICso ICso ICso

1 C C 11 A A
2 12 B C
3 C C 13 A A
4 C C 14 A A
5 A A 15 A A
6 B A 16 C C
7 A A 17 A A
8 A A 18 A A
9 B B 19 A A
10 A A 20 A A
Tai liéu tham khao:

1. Antiviral methods va protocols (Eds: D Kinchington va R. F. Schinazi) Humana
Press Inc., 2000.

2. HIV protocols (Eds: N. L. Michael va J. H. Kim) Humana Press Inc, 1999.

3. DAIDS Virology manual from HIV laboratories, Publication NIH-97-3838,

1997.

4. Xét nghiém bit gitt khang nguyén HIV-1 p24, xét nghiém mién dich enzym dé

phét hi¢n Virut gdy suy giam mién dich & ngudi (HIV-1) p24 trong moi trudng nudi cdy

md - Advanced bio science laboratories, Inc kit procedure.

Mic du sang ché dugc mé ta c6 tham chiéu dén céac phuong an thuc hién cu thé,

nhung cén hi€u rang cac phuong 4n thuc hién chi nhdm minh hoa cho céc nguyeén tic va

tmg dung ctia sang ché. Do d6, nhiéu sira ddi c6 thé duoc thuc hién d6i véi cdc phwong 4n
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thuc hién minh hoa va céc cach sip xép khac c6 thé dugc suy ra ma khong roi khoi tinh

than va pham vi cta sang ché.

Tat ca cac cong bo va don sang ché dugce trich din trong phin mé ta duoc déu dugc

st dung duéi dang tham khao.
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YEU CAUBAO HO

1. Hop chat c6 cong thirc @

cong thue ()

trong do,

HO ¥y HOYK»L{ o]
Ri duoc chon tir nhém bao gom W , © , hodc ®o 5§ ;

b

Rz dugc chon tir C1-Cs alkyl, C2-Cs alkenyl duoc thé tiy ¥, hodic C3-Cs xycloalkyl
dugc thé tiy ¥; trong d6 nhém thé tuy y 1a C1-Cs alkyl;

R3 12 hydro;

R4 duge chon tir Ci-Cs alkyl dugc thé tily ¥, hodc -C(O)ORs; trong d6 Ci-Ce alkyl
14 etyl va nhém thé tiry ¥ dwoc chon tir halo, hydroxy, alkoxy, hodc -OC(O)CHzalkoxy;

trong d6 “alkoxy” 1 hydrocacbon thing hozc phan nhanh véi gbc oxy bao gdm céc
nguyén tir cacbon va hydro, chtta lién két bdo hoa hoic khong bao hoa, cé tir mdt dén tam
nguyén ti cacbon, va dugc gin qua nguyén tir oxy v6i phan con lai ctia phan tir bing mot
lién két don; va mot trong cdc nguyén tir hydro trong nhém alkoxy c6 thé duoc thé bing
mot hodc nhiéu nhém alkoxy dé ting thém chidu dai chudi alkoxy véi mét nhom duoc

chon tr metyloxy, etyloxy, isopropoxy, n-propyloxy, t-butyloxy, I-metyletyloxy

(isopropyloxy), n-butyloxy, n-pentyloxy, 1,1-dimetyletyloxy (t-butyloxy), ?{0/\/0\,

o™ O WMo OO

, hodc ;

|
N

STONR:

U 1
By /N\ Pid 1 //S\\ w :/§\Ra hY
vong < ™~ 1a &0 hodc 8 va
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Ra la hydro, hodc Ci-Csalkyl hodc
mudi dugc dung, d6ng phan 1ap thé duoc dung, hodc hdn hop ctia ching.

2. Hop chét theo diém 1, trong d6 hop chét c6 cong thire IA):

cong thuc (IA)

trong do,

N i
Rx1a ™ ,\“{V,hoac Dl_;

R3 14 hydro;

R4 dugc chon tir nhém bao gdbm C;-Cs alkyl dugc thé tuy y, hodc -C(O)ORa; trong
d6 C1-Cs alkyl 1a etyl va nhém thé tiy v dwoc chon tir halo, hydroxy, alkoxy, hoic -
OC(O)CH: alkoxy;

trong d6 “alkoxy” 1 chudi hydrocacbon thing hoic phan nhénh véi gbc oxy bao
gdm cac nguyén tir cacbon va hydro, chira lién két bio hoa hogic khong béo hoa, c6 tir mdt
dén tAm nguyén tir cacbon, va duge gin qua nguyén tir oxy véi phan con lai cta phén tir
bang mét lién két don; va mot trong céc nguyén tir hydro trong nhém alkoxy c6 thé duoc
thé bing mot hodc nhidu nhém alkoxy dé ting thém chiéu dai chudi alkoxy v&i m6t nhém

duoc chon tir metyloxy, etyloxy, isopropoxy, n-propyloxy, t-butyloxy, 1-metyletyloxy

(isopropyloxy), n-butyloxy, n-pentyloxy, 1,1-dimetyletyloxy (t-butyloxy), \’{0/\/0\,

?{o/\/o\/\o/\/o\ .

<5 (0] e o
r'ro/\/ ~"o , hoiic :

O
\ '71""" \ [os? < O:g‘ 2
vong -~ 1a 90 hodc ¢ ";va
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Ra 1a hydro, hodc C1-Cs alkyl, hosic
mubi duge dung, d@)ng phén lap thé dugc dung, hoic hén hop cta chung.

3. Hop chit theo diém 1, trong d6 hop chit c6 cong thire (IB):

cong thuc (IB)

trong do,
R3 14 hydro;

R4 duge chon tir C1-Cs alkyl duge thé tity ¥, hodc -C(O)ORy; trong d6 C;-Cs alkyl
1 etyl va nhoém thé tiry ¥ dwoc chon tir halo, hydroxy, alkoxy, hodc -OC(O)CH> alkoxy;

trong d6 “alkoxy” 1a chudi hydrocacbon thing hoic phan nhanh véi gbc oxy bao
gbm céc nguyén tir cacbon va hydro, chira lién két bao hoa hoic khong bdo hoa, c6 tir mot
dén tAm nguyén tir cacbon, va duoc gin qua nguyén tir oxXy v&i phan con lai cua phéan tr
bang mét lién két don; va mot trong céc nguyén tir hydro trong nhém alkoxy c6 thé duoc
thé béng mot hodc nhidu nhém alkoxy dé tang thém chiéu dai chudi alkoxy v4i mot nhém
dugc chon tir metyloxy, etyloxy, isopropoxy, n-propyloxy, t-butyloxy, 1-metyletyloxy
(isopropyloxy), n-butyloxy, n-pentyloxy, 1,1-dimetyletyloxy (t-butyloxy), ?{0/\/0\,

}{O/\/o\/\o/ ‘,fo/\/o\/\o/\/o\ . o

, hodc ;va
Ra 12 hydro, hodc C1-Cs alkyl, hoic
mudi duge dung, ddng phén 14p thé dugc dung, hodc hdn hop ctia chung.

4. Hop chét duge chon tir nhém bao gém:

axit (1R,35)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11a-pentametyl-1-(1-
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metylxyclopropyl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 1 3bR)-3a~(((2R,3S)-
2-(1,1-dioxitthiomorpholin)-3-flobutyl)amin)-5a,5b,8,8,1 la-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-di

metylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,52aR,5bR,7aR,9S,11aR,11bR,13aR, 1 3bR)-3a-(((2S,39)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl )Jamin)-5a,5b,8,8, 1 la-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR, 1 1bR,13aR,13bR)-3a-(((2R,3R)-
3-hydroxy-2-(4-(isopropylsulfonyl)piperazin-1-yl)butyl)amin)-5a,5b,8,8,11 a-pentametyl-
1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (IR,38)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 1 3bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-
en-2-yl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-

1-carboxylic,

axit (1R,35)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((R)-2-
carboxy-2-(1,1-dioxitthiomorpholin)etyl)amin)-5a,5b,8,8,11 a-pentametyl-1-(1-
metylxyclopropyl)icosahydro-1H-xyclopenta[a] chrysen-9-yl)oxy)cacbonyl)-2,2-

dimetylxyclobutan-1-carboxylic,

axit (1R,35)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3 a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-(2-(2-metoxyetoxy)acetoxy)butyl)amin)-5a,5b,8$,8,11a-
pentametyl-1-(1-metylxyclopropyl)icosahydro-1H-xyclopenta[a]chrysen-9-
yhoxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit (1R,35)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-3a-(((12R, 13R)-
13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,1 1-tetraoxatetradecan- 14-yl)amin)-
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5a,5b,8,8,11a-pentametyl-1-(1 -metylxyclopropyl)icosahydro- 1H-xyclopenta[a]chrysen-9-
yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 1 3bR)-3a-(((2R,3R)-
2-(1,1-dioxitthiomorpholin)-3-(2-(2 -metoxyetoxy)acetoxy)butyl)amin)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)icosahydro-1 H-xyclopenta[a]chrysen-9-yl)oxy)cacbonyl)-
2,2-dimetylxyclobutan-1-carboxylic,

axit 4-(((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3 a-(((2R,3R)-2-(1,1-
dioxitthiomorpholin)-3-hydroxybutyl)amin)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-
yDicosahydro-1H-xyclopenta[a]chrysen-9-yl)oxy) -2,2-dimetyl-4-oxobutanoic,

axit (1R,3S)-3-((((1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR, 13bR)-3a-(((15R,16R)-
16-(1,1-dioxitthiomorpholin)-15-metyl-13-o0x0-2,5,8,11, 14-pentaoxaheptadecan-17-
yl)amin)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)icosahydro - 1H-xyclopenta[a]chrysen-
9-yl)oxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic, va

axit (1R,35)-3-((((1R,3a8,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-3a-(((12R, 13R)-
13-(1,1-dioxitthiomorpholin)-12-metyl-2,5,8,1 1 -tetraoxatetradecan- 14-yl)amin)-
5a,5b,8,8,11a-pentametyl-1 -(prop-1-en-2-yl)icosahydro-1H-xyclopenta[a]chrysen-9-
yloxy)cacbonyl)-2,2-dimetylxyclobutan-1-carboxylic, hodc

mudi duge dung, déng phan 14p thé dugc dung, hoic hon hop cia ching.
5. Dugc phdm chua hop chit theo diém bAt ky 1-4 va it nhat mot ta duoc duge dung.

6. Duoc phém theo diém 3, trong d6 t4 duge duoc dung 1a chét mang hoic chét pha

lodng.
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