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CUA VIRUT GAY SUY GIAM MIEN DICH O NGUOI (HIV) VA DUGC PHAM
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(57) Sang ché dé cap dén hop chat ¢ hoat tinh dugc va sinh hoc, va dugc pham chira hop

chat nay. Cu thé hon, sang ché dé cap dén triterpenoit ma c6 hoat tinh khang virut hiru ich

1am chét trc ché sinh trudng cua virut gy suy giam mién dich ¢ nguoi (HIV), hop chat nay

c6 cong thuc I:

cong thire

voi X dugc chon tur Cug xycloalkyl, C,g xycloalkenyl, C49 spiroxycloalkyl, C,q
spiroxycloalkenyl, C,g oxaxycloalkyl, C,g dioxaxycloalkyl, C¢g oxaxycloalkenyl, Cg.g
dioxaxycloalkenyl, C¢ xyclodialkenyl, C¢ oxaxyclodialkenyl, Cs.9 oxaspiroxycloalkyl va
vong Cg_9 oxaspiroxycloalkenyl, sao cho X dugc thé béng A, trong do A 1a -C, ¢ alkyl-halo.
Hop chat nay 1a hiru ich dé diéu tri HIV va AIDS.
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Linh vire ky thuat dwogc dé cip

Sang ché @ cap dén hop chit hitu ich khang HIV va, cu thé hon, hop chit
triterpenoit 1a dan xuét tir axit betulinic va hop chat c6 ciu tric lién quan khéc ma hitu
ich 1am chét trc ché sinh truéng HIV, dwoc phim chira hop chét nay va phuong phap
diéu ché chung.
Tinh trang k§ thuit ciia sang ché

Nhidm HIV-1 (virut gdy suy giam mién dich & nguoi — 1) vin dang 1 vén aéy
t& 16n, v&i wdce tinh khoang 45 dén 50 tridu ngudi bi nhidm trén toan thé gisi vao cudi
nim 2010. Sb ca nhiém HIV va AIDS (hoi chung suy giam mién dich méc phai) ting
1én nhanh chéng. Nam 2005, c6 khoang 5 tridu ca nhiém méi duge bdo cdo va 3,1 triéu
ngudi chét vi AIDS. Hién nay, cac thubc sdn co dé diéu tri HIV gém c6 chét e ché
sao chép nguoc (RT) nucleosit hoic hdn hop thudc vién don dd dwgc phé duyét:
zidovudin (hoic AZT hodc RETROVIR®), didanosin (hoic VIDEX®), stavudin (hodc
ZERIT®), lamivudin (hodc 3TC hodc EPIVIR®), zalcitabin (hosic DDC hoic HIVID®),
abacavir succinat (hoic ZIAGEN®), mubi Tenofovir disoproxil fumarat (hodic
VIREAD®), emtricitabin (hoic FTC- EMTRIVA®), COMBIVIR® (chta -3TC thém
AZT), TRIZIVIR® (chita abacavir, lamivudin, va zidovudin), EPZICOM® (chira
abacavir va lamivudin), TRUVADA® (chira VIREAD® va EMTRIVA®); chét trc ché
sao chép ngugc khong nucleosit: nevirapin (hodc VIRAMUNE®), delavirdin (hosc
RESCRIPTOR®) va efavirenz (hoic SUSTIVA®), ATRIPLA® (TRUVADA® +
SUSTIVA®), va etravirin, va chét trc ché peptidomimetic proteaza hoic ché phim da
dugc phé duyét: saquinavir, indinavir, ritonavir, nelfinavir, amprenavir, lopinavir,
KALETRA®(lopinaVir va Ritonavir), darunavir, atazanavir (REYATAZ®) va
tipranavir (APTIVUS®) va cobicistat, va chit @c ché integraza nhu raltegravir
(ISENTRESS®), va chit wc ché xdm nhép nhu enfuvirtid (T-20) (FUZEON®) va
maraviroc (SELZENTRY®).

M3di loai trong s6 cac thudc nay chi c6 thé kiém ché sy sao chép virut mdt cach

tam thoi néu st dung riéng 1. Tuy nhién, khi st dung Kkét hop, cac thudc nay co tac
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dong manh dén sy tién trién bénh va virut huyét. Thuc té, sy giam dang ké ty 1 tir
vong & bénh nhan AIDS dugc ghi nhén gin day nhu 13 két qua ciia viéc 4p dung rong
rdi cc liéu phap két hop. Tuy nhién, bat chip két qua 4n twgng nay, 30 dén 50% bénh
nhén c6 thé cudi cing vAn thét bai khi diéu tri thudc két hop. Thube khéng di higu
nghiém, khong tuén thi, qua trinh thdm nhap md bi han ché, va sy han ché thudc nhét
dinh trong loai t& bao nhét dinh (vi du hdu hét chit trong tw nucleosit khong thé dugc
phosphoryl hoa trong té bao khong hoat dong) c6 thé giai thich cho su wc ché khong
dly du cta virut nhay cam. Ngoai ra, tbc @6 sao chép cao va su quay vong nhanh cla
HIV-1 cung véi su két hop thudng xuyén cia 4ot bién din dén sy xuét hién cua bién
thé khéng thudc va viéc diéu trj bi thit bai khi ndng d6 thude duéi diém ti wu c6 mit.
Do d6, chit khang HIV méi boc 16 dang @& khang riéng biét, va dugc dong hoc c6 loi
cling nhu céc théng sb an toan 13 cAn thiét dé dwa ra nhidu phuong 4n diéu tri hon.
Chét trc ché xam nhép HIV duogc cai thién va chit d6i khang ddng thu thé x4m nhap
HIV 12 hai vi du v& loai chét khang HIV méi duge mot s nha nghién ctru tiép tuc
nghién ctru.

Chét tc ché gén két HIV 14 16p con nita ctia hop chit khang virut ma gin vao
glycoprotein gp120 trén bé& mat HIV, va can thiép vé6i su twong tac gitta bé mit protein
gp120 va thu thé t& bao chii CD4. Vi véy, chiing ngin can HIV gin vao té bao CD4 T
& nguoi, va ngdn chan su sao chép HIV trong giai doan dau ctia vong doi HIV. Dic
tinh cia chit tc ché gén két HIV duoc cai thién véi nd luc nhim thu duogc hop chét
duogc téi da hoa tinh hitu dung va hiéu qua 1am chit khang virut. Cu thé, don sang ché
M§ sb US 7,354,924 va US 7,745,625 md ta chit trc ché gén két HIV.

Nhém hop chét didu tri HIV méi xuét hién khac dugc goi 1a chét &rc ché sinh
tredng HIV. Sinh trudng 1a budce cubi cing trong s 10 budc hodc hon 10 budc trong
qua trinh sao chép HIV hodc vong doi ctia HIV, trong d6 HIV tré nén truyén nhiém
nhu 13 két qua ctia mot vai giai doan chia tdch qua trung gian proteaza HIV trong
protein gag ma cudi ciing din dén su giai phong protein capsid (CA). Chét trc ché sinh
tredng ngan capsid HIV tép tmng va sinh trudng, hinh thanh 16p vo bao v bén ngoai,
hoic ndi [én tir t& bao ciia ngudi. Thay vao d6, tao ra virut khong 14y nhiém, ngin chu
ky truyén nhiém HIV tiép theo.

Mot sb din xudt cia axit betulinic hién nay dd dugc chirng minh 1a bdc 1 hoat

tinh khang HIV manh nhu chit @rc ché sinh truéng cta HIV. Vi du, tai liéu US
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7,365,221 boc 10 chét din xuét dihydrobetulin va botulin dugc monoaxyl hoa, va viéc
stt dung ching lam chét khang HIV. Nhu di néu trong tai liéu tham khao ‘221, sy este
hoa ciia axit betulinic (1) véi mot sé nhom axyl dugc thé, nhu 3',3'-dimetylglutaryl va
nhom 3',3'-dimetylsucxinyl tao ra chit din xuit c6 hoat tinh dugc ting cudng
(Kashiwada, Y., et al., J. Med. Chem. 39:1016-1017 (1996)). Axit betulinic dugc axyl
héa va chit din xuét axit dihydrobetulinic ma 1a chét khang HIV manh con dugc md ta
trong Patent My sb 5,679,828. Su este hoa hydroxyl trong carbon 3 cta betulin véi axit
sucxinic cling tao ra hgp chit c6 kha ning trc ché hoat tinh HIV-1 (Pokrovskii, A. G.,
et al., “Synthesis of derivatives of plant triterpenes and study of their antiviral and
immunostimulating activity,” Khimiya y Interesakh Ustoichivogo Razvitiya, tap 9, s6
3, cc trang 485-491 (2001) (Tém tit tiéng Anh).

Céc tai liéu tham khao khac vé viéc str dung hop chét din xuét tir axit betulinic
trong didu tri nhim HIV gdm c6 don sing ché My sb 2005/0239748 va US
2008/0207573, ciing nhu céng bd don sang ché s6 W02006/053255, W02009/100532
va W02011/007230.

Mot hop chét sinh truéng HIV dang dugc phat trién duogc x4c dinh 12 Bevirimat
hodc hoic PA-457, c6 cong thitc héa hoc 1a C3Hs6Og va tén IUPAC 1a axit 3B-(3-
carboxy-3-metyl-butanoyloxy) lup-20(29)-en-28-oic.

Sang ché ciling tham khéo tir Bristol-Myers Squibb véi tiéu dé “MODIFIED C-3
BETULINIC ACID DERIVATIVES AS HIV MATURATION INHIBITORS” USSN
13/151,706 ndp ngay 2 thang 6 nam 2011 (da duoc cAp patent US 8,754,068) va “C-28
AMIDES OF MODIFIED C-3 BETULINIC ACID DERIVATIVES AS HIV
MATURATION INHIBITORS” USSN 13/151,722, ndp ngay 2 thang 6 ndm 2011 (d&
dugc cdp patent US 8,802,661). Sang ché ciing tham khao tir don c6 tiéu dé “C-28
AMINS OF C-3 MODIFIED BETULINIC ACID DERIVATIVES AS HIV
MATURATION INHIBITORS” USSN 13/359,680, ndp ngay 27 thdng 1 ndm 2012
(d3 duoc cip patent US 8,748,415). Ngoai ra, sng ché ciing tham khao tir don c6 tiéu
dé “C-17 va C-3 MODIFIED TRITERPENOIDS WITH HIV MATURATION
INHIBITORY ACTIVITY” USSN 13/359,727 ndp ngay 27 thang 1 ndm 2012 (d&
dwoc cdp patent US 8,846,647). Séng ché con tham khao tir don “C-3
CYCLOALKENYL TRITERPENOIDS WITH HIV MATURATION INHIBITORY
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ACTIVITY” nép USSN 13/760,726 ngay 6 thang 2 ndm 2013 (di duoc cép patent US
8,906,889 va don lién quan WO-A-2013/123019).

Hién nay, trong linh vyc nay c6 nhu cdu ddi v6i hop chdt ma hitu ich lam chit
trc ché sinh truéng HIV, ciing nhu dwoc phdm chira hop chét nay.
Ban chit ky thuit ciia sang ché

Muc dich cia sang ché 1a d& xuét hop chét nhu dugc mo ta duédi day va trong
yéu cu bao ho, bao gdbm mudi duge dung ciia no, duge phim chira hop chét nay, va
hop chit nay duoc st dung dé didu tri cho bénh nhan bi méc hoic d& bj méc virut nhu
HIV. Cu thé hon, sang ché dé xut hop chét c6 cong thirc I sau day lam chét khang
virut hitu ich, dic biét 1a chét trc ché HIV. Do d6, hitu ich ¢ diéu trj HIV va AIDS.

Pé dat dugc muc dich néu trén, sang ché d& xudt hop chat c6 cong thirc I, bao

gom muoi dugc dung cia no:

Cong thac [ ;

trong do R, 1a isopropenyl hodc isopropyl;

X dugc chon tir nhém bao gdm vong Cyg xycloalkyl, Cqs xycloalkenyl, Cq.
spiroxycloalkyl, C49 spiroxycloalkenyl, C4.g oxaxycloalkyl, C,.g dioxaxycloalkyl, Cq.g
oxaxycloalkenyl, C¢_g dioxaxycloalkenyl, C¢ xyclodialkenyl, C¢ oxaxyclodialkenyl, Cq.
¢ oxaspiroxycloalkyl va Cg. oxaspiroxycloalkenyl,

trong d6 X duoc thé bing A, va trong d6 A 13 -Cy_¢ alkyl-halo;

Y dugc chon tr nhém bao gdm —COOR,, -C(O)NR,SO,R; -
C(O)NHSO,NR;,R;, -NR,SO;R,, -SO,NR,R,, -Cs4 xycloalkyl-COOR;, -C,.¢ alkenyl-
COOR,, -Cy4 alkynyl-COOR,, -C,¢ alkyl-COOR;, Cy.¢ alkyl dugc thé -alkyl, -CF,-
COOR,, -NHC(0O)(CH,),-COOR;, -SO,NR,C(O)R,, .tetrazol, va -CONHOH,
trong d6 n = 1-6;

R, 12 -H, -C,¢ alkyl, -C,¢ alkyl dugc thé alkyl hodc -C;¢ alkyl dugc thé aryl;

W Ve"mg mit, hoac 1a -CH, hodc -CO;

R; 1a —H, -Cy¢ alkyl hoic -C;.¢ alkyl duoc thé alkyl;
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R, dugc chon tir nhém bao gdm -H, -C ¢ alkyl, -Cy.¢ alkyl-C;.6 xycloalkyl, -C;_
6-C1.6 alkyl duogc thé, -Cy.¢ alkyl-Q,, -Cy.¢ alkyl-C3¢ xycloalkyl-Q,, aryl, heteroaryl,
heteroaryl duge thé, -CORg, -SO,R7, -SO,NR,R,, va

zMGZ 2/(\)1\/6/ G
Q1/\\(/§ Qs
0-3 , 0-3

trong d6 G dugc chon tir nhdm bao gém —0O-, -SO,- va -NR,;

trong d6 Q; dugc chon tr nhém bao gdbm -C¢ alkyl, - C¢ floroalkyl,
heteroaryl, heteroaryl dugc thé, halogen, -CF3, -OR,, -COOR;, -NRgRy -CONRgRy y; -
SO,R7;

Rs duogc chon tir nhom bao gE“)m -H, -C, alkyl, -Cs.4 xycloalkyl, -Cy.¢ alkyl
alkyl duoc thé, -C,_¢ alkyl-NRgRy -COR;, -SO,R7 va -SO,NR,Ry;
v6i didu kién 1a R, hodc Rs khong phai 1a -CORg néu W 14 -CO;

v6i diéu kién nita 13 chi mdt nhém trong s6 R, hodc Rs co thé duge chon tir
nhom bao gﬁ‘)m --CORg, -COCOR,-SO,R7 va -SO,NRyR»;

hoic khi W véng mit hodc 1a -CH,, thi Ry va Rs c6 thé hgp ciing v6i N lién ké
tao thanh:

~

NV;

R¢ dwoc chon tir nhém bao gdm -H, -C ¢ alkyl, -C 1.6 alkyl- alkyl dugc thé, -Cs.6
xycloalkyl, -Cs¢ xycloalkyl dugc thé -Q,, -Cy6 alkyl-Q,, -Cy. alkyl- alkyl dugc thé -
Q2,-Cs.6 xycloalkyl-Q,, aryl-Q,, -NR3R 4, va -OR;s;

trong do6 Q, dugc chon tir nhém bao g6m aryl, heteroaryl, heteroaryl dugc thé, -
OR,, -COOR;, -NRgRy, SO,R7, -CONHSO,R3, va -CONHSO,;NR;R»;

R, dugc chon tir nhém bao gdm —H, -C alkyl, -Cy alkyl duoc thé, -Cs.6
xycloalkyl, -CF3, aryl, va heteroaryl;

Rg va Ry dugce chon ddc 1ap tir nhém bao gém -H, -Cy.¢ alkyl, -C,.¢ alkyl dugc
thé, aryl, heteroaryl, aryl dugc thé, heteroaryl dugc thé, -C .6 alkyl-Q,, va -COOR3,

hodc RgvaRy cung v4i N 1ién k& tao thanh vong dugc chon tir nhém bao gém:
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M duogc chon tir nhém bao gdbm —R;s, -SO,R,, -SO,NR,R,, -OH va —NRyR;

V dugc chon tir nhém bao gém —CRj0R11-, -SO;-, -O- va —NR5-;

v6i didu kién 1a chi mot nhom Rg hodc Ry c6 thé 13 -COOR3;

R0 vaR;; dugce chon ddc 14p tir nhom bao gém -H, -Cy alkyl, -C,_6 alkyl duoc
thé va -Cs.¢ xycloalkyl;

Ry, duoc chon tir nhém bao gdm -H, -C, alkyl, -alkyl Cy¢ alkyl dugc thé, -
CONR;R;, -SO,R3, -SO,NRyR,,

Ry; va Ry, duoc chon doc 14p tir nhém bao gdm -H, -Cy.6 alkyl, -Cs.¢ xycloalkyl,
-Cy alkyl dugc thé, -Cy alkyl-Qs, -C.¢ alkyl-Cs_¢ xycloalkyl-Qs, C;. alkyl dugc thé -
Q; va

OH

Lo

o)

Q; duoc ch()n tr nhém bao gE‘)m heteroaryl, heteroaryl dugc thé, -NR,R,,, -
CONR,R,, -COOR,, -OR;, va -SO;R3;

R;s dugc chon tir nhém bao g(‘”)m -Cy.6 alkyl, -Cs_¢ xycloalkyl, -C; alkyl dugc
thé, -C ¢ alkyl-Qs, -Cy.6 alkyl-Cs.¢ xycloalkyl-Q; va -Cy.¢ alkyl dugc thé -Q;,
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R dugc chon tir nhém bao gém -H, -Cy. alkyl, -NR,R,, va —COORy;

vé6i didu kién 13 néu V 12 -NRy,-; Ry khong thé 14 -NR,R,; va Ry, duge chon tir
nhém bao gbm -H, -Cy¢ alkyl, -COORs, va aryl.

Theo mét phuong an khéc, hop chit theo sang ché (nhur thé hién trong diém 1
yéu ciu bao ho) dugc d& xuét dé str dung trong phuong phép diéu tri cho dong vt c6
vi bi nhiém virut, trong d6 dic biét 1a virut 1a HIV, bao gém cho ddng vét c6 vu do sur
dung lugng hitu hi€u khang virut cua hop chit ma dugce chon tir nhém hop chét nhu
thé hién trong diém 1 yéu ciu bao hd, va mot hodc nhiéu chét mang, t4 dugc hodc chét
pha lodng duoc dung. Hop chét theo sang ché nhu th& hién trong diém 1 yéu ciu bao
hd 6 thé duge tiy ¥ sit dung két hop véi lugng hitu hiéu khang virut chét diéu trj
AIDS khac ma duoc chon tir nhém bao gdm c6: (a) chit khang virut AIDS; (b) chit
chéng nhidm tring; () thudc didu hoa mién dich; va (d) chét e ché xAm nhdp AIDS
khéc.

Theo mot phuong &n khéc, sing ché con d& xut dugc phdm chira mot hogic
nhiéu hop chét theo sang ché nhu thé hién trong diém 1 yéu cu bao hd, va mot hodc
nhidu chit mang, ta duoc, va/hodc chit pha lodng dugc dung; va tly ¥ két hop voi chit
diéu tri AIDS khéac duge chon tir nhém bao gbm co: (a) chét khang virut AIDS; (b)
chét chéng nhiém tring; (c) thudc diéu hoa miln dich; va (d) chét wc ché x4m nhap
HIV khac.

Theo mot phuong 4n khac, sang ché con mod ta mot hodc nhiéu phuong phép
diéu ché hop chit nhu thé hién trong phan mo ta sau day.

Sang ché ciing dé xuét hop chét trung gian hitu ich dé didu ché hop chit c6
cong thirc I trong ban mo ta nay.

MG té chi tiét sang ché

Vi hop chét theo séng ché c6 thé c6 cac tam khong dbi xtmg va do d6 xuét hién
& dang hdn hop ctia céc dbng phan khong dbi quang, séng ché bao gdm cac dang ddng
phan khong dbi quang riéng 1€ ctia hop chit c6 cong thirc I, ngoai hdn hop cua no.
Dinh nghia

Trir khi dugc quy dinh riéng & cac phén khic trong séng ché, mot hodc nhidu
thuat ngit sau day co thé dugc sir dung trong ban mo t& nay, va co thé ¢6 y nghia sau
day:

“H” 1a hydro, bao gdm ddng vi cia nd, nhu doteri.

8 7
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Thuat ngit "C,  alkyl" dugc str dung trong ban m6 ta nay va trong yéu ciu bio
ho (trir khi dugce quy dinh cu thé khac) c6 nghia 12 nhém alkyl mach nhanh hodc thing
nhu metyl, etyl, propyl, isopropyl, butyl, isobutyl, t-butyl, amyl, hexyl va nhém twong
tu.

"C,—C, floroalkyl” la F- C, -C, alkyl dugc thé trong do6 it nhit mot nguyén tit H
duoc thé biang nguyén tir F, va mdi nguyén tir H c6 thé dugc thé doc 1ap bang nguyén
tr F;

“Halogen” hodc “halo” 1 clo, brom, iot hogc flo.

Nhém “aryl” hodc “Ar” dung dé chi tit ca vong don carbon hodc nhom vong da
vong ngung tu (tc 13, vong ma chia sé cac cdp nguyén tir cacbon 1ién k&) c6 hé théng
dién tir pi lién hgp hoan toan. Cac vi du vé& nhom aryl 13, nhung khong chi gi6i han &,
phenyl, naphthalenyl va anthracenyl. Nhom aryl c6 thé dugc thé hodc khong dugc thé.
Khi duoc thé, (cac) nhém thé tdt hon 1a mot hoic nhiéu nhém duge chon tir alkyl,
xycloalkyl, aryl, heteroaryl, heteroalixyclic, hydroxy, alkoxy, aryloxy, heteroaryloxy,
heteroalixycloxy, thiohydroxy, thioaryloxy, thioheteroaryloxy, thioheteroalixycloxy,
xyano, halogen, nitro, carbonyl, O-carbamyl, N-carbamyl, C-amido, N-amido, C-
carboxy, O-carboxy, sulfinyl, sulfonyl, sulfonamido, trihalometyl, ureido, amino va -
NR*RY, trong d6 R* va R’ dugc chon doc ldp tir nhom bao gbébm hydro, alkyl,
xycloalkyl, aryl, carbonyl, C-carboxy, sulfonyl, trihalometyl, va, két hop, vong
heteroalixyclic ¢ 5 hodc 6 canh.

Nhu dugc str dung trong ban md ta ndy, nhém “heteroaryl” la nhém vong don
hodc nhém ngung tu (tc 13, vong ma chia sé cdp nguyén tu 1ién k&) co trong (céc)
vong mot hodc nhiéu nguyén tir dugc chon tir nhém bao gém nito, oxy, va luu huynh
va ngodi ra c6 hé théng dién ti pi lién hop hoan toan. Trir khi dugc quy dinh khac,
nhém heteroaryl c6 thé dugc gin vao mot trong hai nguyén tir cacbon hogc nito trong
nhém heteroaryl. Luu ¥ rang thuét ngit heteroaryl bao gdm N-oxit ctia heteroaryl gbe
néu N-oxit d6 duoc biét dén trong linh vuc ndy 1a c6 tinh kha thi vé& mit hoa hoc. Cac
vi du v& nhom heteroaryl 13, nhung khong chi giéi han 6, furyl, thienyl, benzothienyl,
thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, benzothiazolyl, triazolyl,
tetrazolyl, isoxazolyl, isothiazolyl, pyrrolyl, pyranyl, tetrahydropyranyl, pyrazolyl,
pyridyl, pyrimidinyl, quinolinyl, isoquinolinyl, purinyl, carbazolyl, benzoxazolyl,

benzimidazolyl, indolyl, isoindolyl, pyrazinyl. diazinyl, pyrazin, triazinyl, tetrazinyl,
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va tetrazolyl. Néu dugc thé, (cac) nhém thé t6t hon 12 mot hodic nhiéu nhém duge chon
tir alkyl, xycloalkyl, aryl, heteroaryl, heteroalixyclic, hydroxy, alkoxy, aryloxy,
heteroaryloxy, heteroalixycloxy, thioalkoxy, thiohydroxy, thioaryloxy,
thioheteroaryloxy, thioheteroalixycloxy, xyano, halogen, nitro, carbonyl, O-carbamyl,
N-carbamyl, C-amido, N-amido, C-carboxy, O-carboxy, sulfinyl, sulfonyl,
sulfonamido, trihalometyl, ureido, amino, va -NR*R’, trong d6 R* va R’ 1 nhu duoc
dinh nghia & trén.

Nhu dugc st dung trong ban md ta nay, cdc nhom “heteroalixyclic” la nhém
vong don hodc vong ngung tu c6 trong (cac) vong mot hodc nhiéu céc nguyén tir dugc
chon tir nhém bao gdm ¢6 nito, oxy va luu huynh. Cac vong duge chon tir nhitng vong
ma tao ra su sép xép dn dinh cac lién két va khong c6 dung y bao gbm céc hé théng ma
s& khong t6n tai. Cac vong ciing c6 thd c6 mot hodc nhidu lién két dbi. Tuy nhién, cic
vong khong c6 hé thdng dién tir pi lién hop hoan toan. Vi dy vé vong heteroalixyclic
13, nhung khong chi gi6i han &, azetidinyl, piperidyl, piperazinyl, imidazolinyl,
thiazolidinyl, 3-pyrrolidin-1-yl, morpholinyl, thiomorpholinyl va oxit S cia n6 va
tetrahydropyranyl. Néu duoc thé, (cac) nhom thé t6t hon 12 mot hoic nhiéu nhém duge
chon tir alkyl, xycloalkyl, aryl, heteroaryl, heteroalixyclic, hydroxy, alkoxy, aryloxy,
heteroaryloxy, heteroalixycloxy, thiohydroxy, thioalkoxy, thioaryloxy,
thioheteroaryloxy, thioheteroalixycloxy, xyano, halogen, nitro, carbonyl, thiocarbonyl,
O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, C-thioamido, N-
amido, C-carboxy, O-carboxy, sulfinyl, sulfonyl, sulfonamido,
trihalometansulfonamido, trihalometansulfonyl, silyl, guanyl, guanidino, ureido,
phosphonyl, amino va -NR*R’, trong d6 R*vaR’ la nhwr dugc dinh nghia & trén.

Nhém “alkyl” 14 hydrocarbon béo no gbém c6 nhém mach thing va mach nhanh.
Tét hon 14 nhom alkyl c6 1 d&n 20 nguyén tit cacbon (bat cir khi ndo khoang sb hoc; vi
du, “1 dén 20”, dugc néu trong sang ché, né c6 nghia 12 nhém, trong trudng hop nay 1a
nhom alkyl ¢6 thé chira 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén tit cacbon,
v.v. dén 20 nguyén tir cacbon). Tt hon nita 13 alkyl kich ¢& trung binh c6 1 dén 10
nguyén tir cacbon. Tét nhét 1a alkyl thip c6 1 d&én 4 nguyén tit cacbon. Nhom alkyl c¢6
thé dugc thé hodc khong duge thé. Néu dugce thé, (cac) nhom thé tt hon 1a mot hodc
nhiéu nhém dugc chon riéng ré tir trihaloalkyl, xycloalkyl, aryl, heteroaryl,
heteroalixyclic, hydroxy, alkoxy, aryloxy, heteroaryloxy, heteroalixycloxy,
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thiohydroxy, thioalkoxy, thioaryloxy, thioheteroaryloxy, thioheteroalixycloxy, xyano,
halo, nitro, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-
thiocarbamyl, C-amido, C-thioamido, N-amido, C-carboxy, O-carboxy, sulfinyl,
sulfonyl, sulfonamido, trihalometansulfonamido, trihalometansulfonyl, va két hop,
vong heteroalixyclic c6 ndm hodc sdu canh.

Nhém “xycloalkkyl” 13 vong don hodc vong ngung tu (tic 1a, vong ma c6 cung
ciip nguyén tur carbon lién k&) déu 1a cacbon trong d6 mdt hodc nhiéu vong khong c6
hé théng dién tir pi lién hop hoan toan. Vi du vé cac nhém xycloalkyl 13, nhung khong
chi gi¢i han &, xyclopropan, xyclobutan, xyclopentan, xyclopenten, xyclohexan,
xyclohexen, xycloheptan, xyclohepten va adamantan. Nhém xycloalkyl c6 thé dugc
thé hodc khong dugc thé. Néu duoc thé, (cac) nhém thé t6t hon 12 mot hodc nhiéu
nhém dugce chon riéng ré tir alkyl, aryl, heteroaryl, heteroalixyclic, hydroxy, alkoxy,
aryloxy, heteroaryloxy, heteroalixycloxy, thiohydroxy, thioalkoxy, thioaryloxy,
thioheteroaryloxy, thioheteroalixycloxy, xyano, halo, nitro, carbonyl, thiocarbonyl, O-
carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, C-thioamido, N-
amido, C-carboxy, O-carboxy, sulfinyl, sulfonyl, sulfonamido, trihalo-
metansulfonamido, trihalometansulfonyl, silyl, amidino, guanidino, ureido,
phosphonyl, amino va -NR*R” v6i R* va R” nhur dugc dinh nghia ¢ trén.

Nhém “alkenyl” 1a nhém alkyl, nhu dugce dinh nghia trong sang ché, c6 it nhat
2 nguyén tlr cacbon va it nhit mot lién két d6i cacbon - cacbon.

Nhém “alkynyl” 1a nhém alkyl, nhu dugc dinh nghia trong sang ché, co it nhit
2 nguyén tir cacbon va it nhit mot lién két ba cacbon — cacbon.

Nhém “hydroxy” 1a nhém -OH

Nhoém “alkoxy” 1a ¢4 hai nhom—O-alkyl va nhém —O-xycloalkyl nhu dugc dinh
nghia trong sang ché.

Nhoém “aryloxy” 1a c& hai nhom —O-aryl va nhom —O-heteroaryl, nhu dugc dinh
nghia trong sang ché.

Nhom “heteroaryloxy” 1a nhom heteroaryl-O- cé heteroaryl nhu dugc dinh
nghia trong sang ché.

Nhom “heteroalixycloxy” 1a nhém heteroalixyclic-O- c6 heteroalixyclic nhu
duchhﬂ1nghﬁ1ﬁongséngché.

Nhom “thiohydroxy” 14 nhém —SH.
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Nhém “thioalkoxy” 13 c& hai nhom S-alkyl va nhom —S-xycloalkyl, nhu dugc
dinh nghia trong sang ché.

Nhoém “ “thioaryloxy” 1a ca hai nhom —S-aryl va nhom —S-heteroaryl, nhu dugc
dinh nghia trong sang ché.

Nhom “thioheteroaryloxy” 1a nhom heteroaryl-S- c6 heteroaryl nhu dugc dinh
nghia trong sang ché.

Nhom “thioheteroalixycloxy” 12 nhém heteroalixyclic-S- ¢6 heteroalixyclic nhu
dugcdhﬂlnghﬁxuongséngché.

Nhém “carbonyl” 1a nhém —C(=0)-R”, trong d6 R” dugc chon tir nhém bao
gbm c6 hydro, alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl (dugc gén vao qua
vong cacbon) va heteroalixyclic (dugc gén vao qua vong cacbon), mdi nhém nhu dugc
dinh nghia trong sang ché.

Nhém “aldehyt” 14 nhém carbonyl trong d6 R” 1a hydro.

Nhom “thiocarbonyl” 1a nhém —C(=S)-R”, vdi R” nhu dugc dinh nghia trong
sang ché.

Nhém “keto” 1a nhém —CC(=0)C- trong d6 cacbon hodc 1a trén ca hai mét cla
C=0 c6 thé 1a alkyl, xycloalkyl, aryl hodc cacbon ctia nhom heteroaryl hodc nhom
heteroalixyclic.

Nhém “trihalometancarbonyl” 1a nhém Z;CC(=0)- v6i Z 1a halogen.

Nhom “C-carboxy” 1a cac nhom —C(=0)O-R”, v6i R” nhu dugc dinh nghia
trong sang ché,

Nhom “O-carboxy” 1a nhom R”C(-0)O-, v6i R” nhu duwgc dinh nghia trong
sang ché.

Nhém “axit carboxylic” 1a nhém C-carboxy trong d6 R” 1a hydro.

Nhoém “trihalometyl” 1a nhém —CZ; trong d6 Z 1a nhém halogen nhu duge dinh
nghia trong sang ché.

Nhom “trihalometansulfonyl” 12 cdc nhém Z3;CS(=0),- véi Z nhu duge dinh
nghia & trén.

Nhém “trihalometansulfonamido” 13 nhém Z;CS(=0),NR*- v6i Z nhu dugc
dinh nghia & trén va R 13 H hodc (C;.¢)alkyl.

Nhém “sulfinyl” 1a nhém —S(=0)-R”, v6i R” 1a (Cy.¢)alkyl.

Nhém “sulfonyl” 1a nhém —S(=0),R” v6i R” 1a (Cy.¢)alkyl.
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Nhém “S-sulfonamido” 1a nhém —S(=0),NR*RY, véi R* va R doc lap 1a H
hodc (Cy.g)alkyl.

Nhom “N-sulfonamido” 1a nhém R”S(=0),NRx-, v6i Ry 1a H hodc (Cy.¢)alkyl.

Nhom “O-carbamyl” 1a nhém ~OC(=O)NR'R’, véi R* va RY doc lap 1a H hodc
(Ci.g)alkyl.

Nhém “N-carbamyl” 12 nhém R*OC(=0)NR’, v6i R* va R” doc lap 1a H hogc
(Ci.e)alkyl.

~ Nhém “O-thiocarbamyl” 1a nhém ~OC(=S)NRxRy, véi R* va RY doc 1ap 1a H

hoic (Cy.¢)alkyl.

Nhom “N-thiocarbamyl” 12 nhém R*OC(=S)NR’-, v6i R* va R” doc 14p 1a H
hoic (Cy.¢)alkyl.

Nhém “amino” 1a nhém —NH,.

Nhém “C-amido” 13 nhém —C(=O)NR*R’, véi R* va R doc 14p 1a H hodc (Ci.
s)alkyl.

Nhom “C-thioamido” 1a nhém —C(=S)NR*R’, véi R* va R” doc lap 1a H hodc
(Cr.¢)alkyl.

Nhoém “N-amido” 1& nhém R*C(=O)NR’-, v6i R* va R doc 1ap 1a H hodc (C;.
¢)alkyl.

Nhém “ureido” 1a nhém —NR*C(=0)NR'R*? , v6i R*, RY, va R* doc 1ap 1a H
hoic (Cy.¢)alkyl.

Nhém “guanidino” 1a nhém -R*NC(=N)NR’R*?, vé6i R*, RY, va R** doc 1ép 1a H
hoic (Cy.¢)alkyl.

Nhém “amidino” 1a nhém R*RYNC(=N)-, véi R* va R” doc 14p 1a H hodc (C;.
e alkyl.

Nhém “xyano” la nhom —CN.

Nhém “silyl” 1a nhém —Si(R”)s, v6i R” 14 (Cy.¢)alkyl hodc phenyl.

Nhém “phosphonyl” 12 nhém P(=0)(OR"), véi R* 1a (Cy.)alkyl.

Nhom “hydrazino” 1a nhém -NR*NR*R*?, véi RY, R, va R¥ doc 1ap 14 H hodc
(Cr.g)alkyl.

Nhém  “N-lactam vong c¢6 4, 5, hoic 6 canh vong” la

o (o}
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Nhém “spiro” 1a nhom hitu co hai vong véi cic vong dugc ndi théng qua chi
mot nguyén tir. Cac vong co thé 1 giéng hoic khac nhau v& tinh chit. Nguyén ti nbi
con dugce goi 1a nguyén tir spiro, thudng gap nhét 14 cacbon bac bdn (“cacbon spiro™).

Nhom “oxospiro” hodc “oxaspiro” 1a nhdm spiro ¢ oxy trong cAu tric vong hai
vong. Nhom “dioxospiro” hodc “dioxaspiro” c6 hai oxy trong c4u tric vong hai vong.

Hai nhém R lidn k& bét ky c6 thé két hop tao thanh vong aryl, xycloalkyl,
heteroaryl hodc vong di vong bd sung duge ndi vao vong ban diu mang nhitng nhém
R nay.

Nguyén ti nito trong hé thdng heteroaryl dugc biét dén trong linh vuc ndy c6
thé 14 “tham gia trong lién két d6i vong heteroaryl”, va nguyén tir nito nay la dang lién
két doi trong hai cdu trac hdn bién ma bao gébm nhém heteroaryl vong 5 canh. Piédu
nay xay ra du nito co thé dugc thé nhu cac nha héa hoc trong linh vyc nay hiéu 6.
Sang ché va yéu cdu bao ho cua sang ché dua trén nguyén tic chung vé lién két hoa
hoc da biét. Can phai hiéu ring yéu cAu bao ho khong bao gdm céu triic da dugce biét
dén 1a khong 6n dinh hodc khong thé ton tai theo céc tai lidu.

Mubi duge dung ciia hop chit dugc yéu cu bao hd trong sang ché 1a thudc
pham vi cia sang ché. Thuat ngir “mubi duge dung” nhu dugce sit dung trong ban md ta
nay va trong y€u cAu bao hd bao gdm mudi cong bazo khong doc. Muéi phit hop gdm
c6 mudi duge din Xudt tir axit v co va hitu co nhu, nhung khong chi giéi han &, axit
hydrocloric, axit hydrobromic, axit phosphoric, axit sulfuric, axit metansulfonic, axit
axetic, axit tartaric, axit lactic, axit sulfinic, axit xitric, axit maleic, axit fumaric, axit
sorbic, axit aconitic, axit salixylic, axit phthalic, va axit twong tu. Thuét ngir “mubi
dugc dung” nhu dugc st dung trong ban mo ta nay con gbm cb mudi ctia nhém c6 tinh
axit, nhu carboxylat, v6i ion dbi nhu amoni, mudi kim loai kiém, ddc biét 1a natri hodc
kali, mubi kim loai kidm thd, dic biét 1a canxi hodc magié, va mudi c6 bazo hitu co
pht hgp nhu alkylamin thip (metylamin, etylamin, xyclohexylamin, va twong tw) hodc
¢6 alkylamin thdp dugc thé (vi dy alkylamin dugc thé hydroxyl nhu dietanolamin,
trietanolamin hodc tris(hydroxymetyl)- aminometan), hodc c6 bazo nhu piperidin hodc

morpholin.

Nhu da néu & trén, sang ché dé cdp dén hop chat c6 cong thirc I, bao gom mudi

dugc dung cua no:
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Céng thitc I

trong d6 R, 1a isopropeny! hoéc isopropyl;

X duge chon tr nhom bao gdm Csg xycloalkyl, C4g xycloalkenyl, Cs.
spiroxycloalkyl, C4.9 spiroxycloalkenyl, C45 oxaxycloalkyl, C4.3 dioxaxycloalkyl, Ces
oxaxycloalkenyl, Ce.g dioxaxycloalkenyl, C¢ xyclodialkenyl, Cs oxaxyclodialkenyl, Cs.
¢ oxaspiroxycloalkyl va vong Cs.9 0xaspiroxycloalkenyl,

trong d6 X duoc thé bing A, va trong d6 A 1a -C,_¢ alkyl-halo;

Y duwoc chon tr nhém bao gdbm -COOR,, -C(O)NR,SO.R;, -
C(O)NHSO,NR;,R,, -NR,SO,R), -SO;NR,R,, -Cs.6 xycloalkyl-COOR;, -Cy. alkenyl-
COOR,, -C,.¢ alkynyl-COOR;, -Cy¢ alkyl-COOR;, C,.¢ alkyl dugc thé -alkyl, -CF,-
COOR,, -NHC(0)(CH,),-COOR,, -SO,NR,C(O)R,, -tetrazol, va -CONHOH,

trong d6 n = 1-6;

R, 14 -H, -C, ¢ alkyl, Cy¢ alkyl dugc thé -alkyl hodc C . alkyl dugc thé —aryl;

W véng mat, hodc la -CH, hoédc -CO;

R; 1a -H, -Cy.6 alkyl hodc -Cy.¢alkyl duge thé alkyl;

R4 dugce chon tir nhém bao g(‘“)m -H, -C,.¢ alkyl, -C1.¢ alkyl-C;_¢ xycloalkyl, -Cy.¢
alkyl dugc thé -Ci, -Cr6 alkyl-Q,, -Ci.6 alkyl-Cs.¢ xycloalkyl-Q;, aryl, heteroaryl,
heteroaryl duoc thé, -CORg, -SO,R7, -SO,NRyR,, va

6 _1- 16
SR g
s , 1 0-3°

trong d6 G dugc chon tir nhom bao gﬁ“)m —0-, -SO,- va -NR,;

trong d6 Q; dugc chon tir nhém bao gém -C1¢ alkyl, - C;¢ floroalkyl,
heteroaryl, heteroaryl dugc thé, halogen, -CF3, -OR,, -COOR,, -NRgRg -CONRgRy y4 -
SO2R7;

Rs dugc chon tir nhom bao gém -H, -C,.¢ alkyl, -C; xycloalkyl, -C;¢ alkyl
dugce thé alkyl, -Cy.¢ alkyl-NRgRy -COR3, -SO,R; va -SO,NR,R;

véi diéu kién 1a R4 hodc Rs khong phai 13 -CORg néu W 13 -CO;
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voi diéu kién nira 12 chi mot trong nhém Ry hodc Rs ¢ thé dugc chon tir nhém
bao gdbm --CORg, -COCOR,,-SO,R; va -SO,NR,Ry;

hodc khi W Véng mat hodc 1a -CH,, thi R4 va Rs co thé cung v6i N lién k& tao
thanh

\NV.

Rg¢ dugc chon tir nhém bao gém -H, -Cy alkyl, -C;¢ alkyl dugc thé alkyl,
-Cs.6 xycloalkyl, -C;3¢ xycloalkyl dugc thé -Q,, -Cy6 alkyl-Q,, -C;¢ alkyl- dugc thé
alkyl -Q,, -C3.¢ xycloalkyl-Q,, aryl-Q,, -NR3R 4, va -ORys;

trong d6 Q, dugc chon tir nhém bao gdm aryl, heteroaryl, heteroaryl dugc thé, -
OR,, -COOR;, -NRgRy, SO,R7, -CONHSO,R;, va -CONHSO,NR,R5;
R, dugc chon tir nhém bao gdm —H, -Cy alkyl, -Cy.s duge thé alkyl, -Cs.¢ xycloalkyl,
-CF3, aryl, va heteroaryl;

Rg va Ry dugce chon doc 1dp tir nhém bao gém -H, -Cy. alkyl, -C;_¢ alkyl duoc
thé, aryl, heteroaryl, aryl dugc thé, heteroaryl dugc thé, -C 1. alkyl-Q,, va -COORj,

hoic RgvaRy cing vai N 1in ké tao thanh vong dugc chon tir nhém bao gém:

Ry Ris R’G )

-/ ’ R
, , "/ 02 , Jo,2

F

\ |
%«N X % /] \:Dg‘ éﬁF é—--&@j‘“ﬁw

o* \\ F' Rz }
R-1s O

SO _/’\/
e 57 O POy e
0

>f,0 2 0

gms 2, \\;é}VR R,;.ij R"gL 5\/%&
Ris Rn
Rﬂ H//\V )/12
{1,2

9"{ 7 o S '\(4&3

M duoc chon tir nhém bao gdm —R;4, -SO;R,, -SO,NR,R,, -OH va —-NRyR ;3
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V dugc chon tir nhdm bao g(‘“)m —CRoR 13-, -SO,-, -O- va -NRj5-;

v6i didu kién 13 chi mot nhém Rg hodic Rg c6 thé 1a -COORs;

Ry va Ry doc 18p dugce chon tir nhoém bao g6m -H, -Cy.6 alkyl, -Cy_¢ alkyl dugc
thé va -Cs.¢ xycloalkyl;

R,, dugc chon tir nhém bao gdm -H, -Cy6 alkyl, dugc thé -alkyl Cy. alkyl, -
CONR,R;, -SO,R3, -SO,NRyR,

R;3 va Ry doc 1ap dugc chon tir nhém bao gdm -H, -Cy.¢ alkyl, -Cs. xycloalkyl,
-C6 alkyl dugc thé, -C, alkyl-Qs, -C .6 alkyl-C;.6 xycloalkyl-Qs, Cyi¢ alkyl dugc thé -

Q3 va
OH

Lo

o

b

Q; dugc chon tr nhém bao gém heteroaryl, heteroaryl dugc thé, -NRyR,, -
CONR3R;, -COOR,, -OR;, va -SO,R3;

R;5 dugc chon tir nhom bao gém -C1.¢ alkyl, -Cs.6 xycloalkyl, -C;_¢ alkyl duoc
thé, -C ¢ alkyl-Qs, -C1.6 alkyl-C.¢ xycloalkyl-Q; va -C g alkyl dugc thé -Qs,

Ry dugc chon tir nhdém bao gdm -H, -Cy.¢ alkyl, -NR,R,, va —COORy;

v6i didu kién 12 néu V 1a —-NR,-; Ry khong thé 13 -NRyRy; va

R, dugc chon tir nhém bao gdm -H, -C,.¢ alkyl, -COORs, va aryl.

Céc hop chét dugc wu tién hon gbm c6 céc hop chét trong d6 R; 13 isopropenyl.

Céc hop chét cling dugc uu tién 1a cac hop chit trong d6 W véng mit.

Céac hop chit duge wu tién khéc gdm c6 cac hop chét trong d6 X 13 Cyy
xycloalkenyl, va t6t hon 13, Cg xycloalkenyl.

Ngoai ra, hop chét c6 cong thire I duge wu tién trong d6 A 1a C;-C; alkyl-halo,
va t6t hon 1a metyl-halo, va tot hon 12 metyl-floro.

Ciing dugc vu tién 1a hop chét trong d6 A 13 dugc thé para trén phan tir thé X.

Cﬁng duoc wu tién 12 hop chét ¢ cong thirc I trong d6 Y 1a -COOR,, va t6t hon
14 —COOH. Theo mét sd phuong 4n, ciing duge wu tién 1a Y 14 -COOH va A 1a metyl-
floro.

Ciing dugc uu tién 1a hop chét c6 cong thirc I trong d6 Y & vi tri para.
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Puoc uvu tién hon nita 13 hop chit c6 cong thie I trong do6 ca hai phin tir thé A
va phﬁn tr thé Y chia sé clng vi tri gén trén ph'?m tr thé X; t6t hon nira 13, & vi tri —
para clia phan tir thé X.

Theo nhiéu phuong an, ciing dugc uu tién 1a Ry 1a Ci.6alkyl-Qq, trong d6 Q, la
-NRgRo.

Theo mot sé phuong an, dwoc wu tién 14 Ry 1a —Cysalkyl-Cs.exycloalkyl.

Theo mdt sb phuong 4n, cling dugc vu tién 1a Rs 1a Cy.galkyl-NRgRy.

Nhiéu phuong 4n cling dugc uu tién 13-NRgRy tao thanh chu trac vong nhu da
néu & trén.

Hop chét duge uu tién, bao gbm mudi duge dung clia chung, nhu boc 19 trong
ban md ta ndy gdbm cé hop chit sau day (trong s céc hop chét nay, hop chét thi tu,

thir nim va tha sdu hodc mudi dugc dung clia nd 12 hop chit theo sang ché):
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theo sang che:
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Hop chét trén thé hién hdn hop ciia ddng phan phi déi hinh, va hai déng phan
phi d6i hinh riéng 1. Theo mot s6 phuong 4n, mot trong s6 cac ddng phéan phi d6i hinh
cu thé c6 thé dugc wu tién ddc biét.

Hop chét theo sang ché, theo tt ca cac phuong 4n khac nhau duge mo ta & trén,
¢6 thé duoc sir dung dudng ubng, dudng ngoai rudt (bao gdm tiém dudi da, tiém bép,
tiém tinh mach, trong xuong Gc hodc cac ky thuit truyén), qua phun hit, hodc truc
trang, va cac duong st dung khéc, & cic dang bao ché don vi lidu chira chit mang, ta
duoc va chét pha loing dugc dung khong doc sin c6 dbi v6i ngudi co hidu biét trung
binh trong linh vyc nay. Mgt hodc nhiéu chit phu gia ciing c6 thé dugc bao gdm.

Nhu vay, sang ché ciing d& xuét hop chét dé sir dung trong phuong phap diéu tri
va dugc phim dé didu tri nhidm virut nhw nhidm virut HIV va AIDS. Viée diéu trj bao
gém viéc cho bénh nhan cin diéu tri st dung duoc phém ma chira lurong hitu hiéu
khéang virut ciia mot hodc nhiéu hop chét theo sang ché, ciing véi mot hodc nhidu chét
mang, t& dugc hodc chét pha lodng dugc dung. Nhu dugc sir dung trong ban md ta nay,
thuat ngt “luong hitu hiéu khang virut” c6 nghia la tbng luong cua ting thanh phan
hoat tinh ctia duge phdm va phuong phép ma 13 du @8 cho thdy hiéu qua dbi véi bénh
nhan mot cach cé y nghia, tic 1a, e ché, cai thién, ho#c chita lanh tinh trang cAp tinh
dic trung bing sw Ge ché sy 14y nhidm HIV. Khi 4p dung ddi v6i thanh phén hoat tinh
riéng 1¢, st dung riéng 18, thut ng¥ ndy chi néi dén thanh phan d6 ma thdi. Khi sir
dung ddi véi hdn hop, thuat ngit chi lugng két hop thanh phan hoat tinh ma mang lai
hiéu qua didu tri, cho dit ding két hop, theo thtr tw hogc ddng thdri. Thuft ngit “diéu tri"
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nhu duge st dung trong ban mo ta nay va trong yéu cAu bao hd c6 nghia 12 ngan ngira,
trc ché, cai thién va/hoidc chita khéi bénh va tinh trang ¢6 lién quan dén nhiém HIV.

Ché pham dugc theo séng ché c6 thd & dang huyén phu hogc vién nén dé sir
dung dudng ubng; cling nhu dang xit mili, ché phadm tiém vo trung; vi du, huyén phi
c6 tinh diu hoic dang nudc tiém vo tring hodc dang vién dan. Chét mang, ta dugc
hodic chét pha lodng dugc dung cb thé duogc st dung trong dugc phim, va 14 chit
mang, t4 duoc, chét pha loang duoc dung dugc sir dung trong ché phém duoc.

Khi dugc st dung duong ubng duéi dang huyén pht, duge phim nay dugc diéu
ché theo k¥ thuat thuong dugc biét dén trong linh vuc bao ché duogc va ¢co thé chira
xenlulo vi tinh dé truyén lugng 16n, axit alginic hogc natri alginat 1am chét huyén phu,
metyl xenluloza lam chét ting do nhét, va chét tao hwong/lam ngot dugc biét dén trong
linh vuc ndy. O dang vién nén giai phong nhanh, ché phim nay c6 thé chira xenlulo vi
tinh thé, dicanxi phosphat, tinh bdt, magié stearat va lactoza va/hoic ta dugce khéc, chét
két dinh, chit don, chit gay 4, chit pha lodng va chit 1am tron da duoc biét dén trong
linh vuc nay.

Huyén phit hodc dung dich tiém c6 thé dugc bao ché theo phwong phép da dugc
biét dén, str dung dung moi hodc chét pha lodng pht hgp ding dé tiém, khong doc, nhu
mannitol, 1,3-butanediol, nuéc, dung dich Ringer hodc dung dich natri clorua déng
truong, hodic chit 1am w6t hodc phan ra phu hop va chét huyén phi, nhu déu 6n dinh,
nhe, vO tring, bao gdm mono- hodc di glyxerit tdng hop va axit béo, bao gbm axit
oleic.

Hop chét theo sang ché di dugce néu & day c6 thé dugc st dung dudng miéng
cho nguoi véi khoang lidu tir khoang 1 dén 100mg/kg trong luong co thé chia nhiéu
1an, thuong 1a trong thoi gian dai, nhu hang ngay, hang tudn, hang thang, hoic thdm
chi hang ndm. Khoéang 1idu dugce wu tién khac 1a khoang tir 1 dén 20mg/kg trong lugng
co thé chia lam nhiéu 1an. Tuy nhién, cin phai hiéu réng, muc do lidu cu thé va tan
xuét lidu déi v6i bénh nhan riéng biét bat ky c6 thé khac nhau va phy thue vao nhiéu
yéu td bao gbm hoat tinh ctia hgp chét cu thé dugc sir dung, do én dinh trao dbi chit va
do dai tac dong cta hop chét do, tudi, trong lugng co thé, strc khoe chung, gidi tinh,
ché d6 an uéng, phuong thirc va thoi gian st dung, tdc dd bai tiét, su két hop thubc,

mirc d6 nghiém trong ctia tinh trang cy thé, va vat chu duge diéu tri.
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Sang ché ciing mo ta sy két hop ctia hop chét theo sang ché dugc néu & day,

cling v6i mdt hoc nhidu chit khac hitu ich trong diéu tri AIDS. Vi du, hop chét theo

sang ché c6 thé duge sit dung mot cach hi¢u qua, du & giai doan truéc va/hodc sau

phoi nhiém, két hop véi luong hiru hiéu chét khang virut AIDS, chit ting cudng mién

dich, chit khang khudn, hodc vic xin, nhu chét trong bang khong gi6i han sau day:

Chét khang virut

Tén thudc

097

Amprenavir
141 W94
GW 141

Abacavir (1592U89)
GW 1592
Acemannan
Acyclovir

AD-439

AD-519

Adefovir dipivoxil
AL-721

Alpha Interferon

Nha san xuat

Hoechst/Bayer

Glaxo Wellcome

Glaxo Wellcome

Carrington Labs
(Irving, TX)

Burroughs Wellcome

Tanox Biosystems

Tanox Biosystems

Gilead Sciences
Ethigen
(Los Angeles, CA)

Glaxo Wellcome
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Chi dinh

Nhiém HIV,

AIDS, ARC

(chét trc ché men sao chép ngugc
ngoai nhan té bao (RT)

Nhiém HIV,
AIDS, ARC
(chat trc ché proteaza)

Nhiém HIV,
AIDS, ARC
(chat &c ché RT)

ARC

Nhiém HIV, AIDS,
ARC

Nhiém HIV, AIDS,
ARC

Nhiém HIV, AIDS,
ARC

Nhiém HIV
ARC, duong tinh PGL
HIV, AIDS

sarcoma Kaposi,
HIV két hop w/Retrovir
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Ansamycin Adria Laboratories ARC
LM 427 (Dublin, OH)
Erbamont

(Stamford, CT)

Khang thé ma trung hoa Advanced Biotherapy AIDS, ARC

PH interferon khéc (Rockville, MD) Concepts

thuong Alpha khong

oOn dinh

AR177 Aronex Pharm Nhiém HIV, AIDS,
ARC

Beta-floro-ddA Nat'l Cancer Institute Cac bénh lién quan
dén AIDS

BMS-234475 Bristol-Myers Squibb/ Nhiém HIV,

(CGP-61755) Novartis AIDS, ARC

(chét trc ché proteaza)

CI-1012 Warner-Lambert Nhiém HIV-1

Cidofovir Gilead Science Viém vdong mac CMV,
herpes, sti mao ga

Curdlan sulfat AJI Pharma USA Nhiém HIV

Xytomegalovirus MedImmune Viém vong mac CMV
Globin mién dich

Cytoven Syntex De doa giam thi luc
Ganciclovir Viém vOng mac

CMYV ngoai bien CMV
Darunavir Tibotec-J & J Nhiém HIV, AIDS, ARC

(chét tc ché proteaza)

Delaviridin Pharmacia-Upjohn Nhiém HIV,
AIDS, ARC
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Dextran Sulfat

ddC
Dideoxycytidin

ddI
Dideoxyinosin

DMP-450

Efavirenz

(DMP 266, SUSTIVA®)

(-)6-Cloro-4-(S)-
4(S)-trifloro-

metyl-1,4-dihydro-
2H-3,1-benzoxazin-
2-on, STOCRINE

EL10

Etravirin

Famciclovir

GS 840

HBY097

Hypericin
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Ueno Fine Chem.

(Chét &c ché RT)

AIDS, ARC, HIV

Ind. Ltd. (Osaka, Japan) duong tinh khong

Hoffman-La Roche

Bristol-Myers Squibb

AVID
(Camden, NJ)

Bristol Myers Squibb

tri€u ching

Nhiém HIV, AIDS,
ARC

Nhiém HIV, AIDS,
ARC; két hop AZT/d4T

Nhiém HIV,
AIDS, ARC
(chat e ché proteaza)

Nhiém HIV,

AIDS, ARC(chét trc ché RT khong phai Nucleotit)

Elan Corp, PLC

(Gainesville, GA)

Tibotec/ J & J

Smith Kline

Gilead

Hoechst Marion
Roussel

VIMRx Pharm.
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Nhiém HIV

Nhi,ém HIV, AIDS, ARC
(chat @c ché sao chép nguoc
khong nucleosit)

zona thén kinh
herpes simplex

Nhiém HIV,
AIDS, ARC
(chat rc ché sao chép nguoc)

Nhiém HIV,

AIDS, ARC

(chit &c ché sao chép ngugc
khong nucleosit)

Nhiém HIV, AIDS,



Interferon Beta tai
t0 hop & nguoi

Interferon alfa-n3

Indinavir

ISIS 2922
KNI-272

Lamivudin, 3TC

Lobucavir

Nelfinavir

Nevirapin

Novapren

Peptit T
Octapeptit
Sequence

Trisodium
Phosphonoformat
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Triton Biosciences
(Almeda, CA)

Interferon Sciences

Merck

ISIS Pharmaceuticals

Nat'l Cancer Institute

Glaxo Wellcome

Bristol-Myers Squibb

Agouron
Pharmaceuticals

Boeheringer
Ingleheim

Novaferon Labs, Inc.
(Akron, OH)

Peninsula Labs
(Belmont, CA)

Astra Pharm.
Products, Inc.
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ARC

AIDS, sarcoma Kaposi

, ARC

ARC, AIDS

Nhiém HIV, AIDS,

ARC, HIV duong tinh khong

trifu ching, két
AZT/ddl/ddC

Viém vdng mac CMV

hop  véi

Céc bénh lién quan HIV

Nhiém HIV,
AIDS, ARC

(chdt &rc ché sao chép ngugc);

voi AZT
Nhiém CMV

Nhiém HIV,
AIDS, ARC

(chét &rc ché proteaza)

Nhiém HIV,
AIDS, ARC
(Chét trc ché RT)

Chét e ché HIV

AIDS

CMV retinitis, HIV
infection, other CMV
infections



PNU-140690

Probucol

RBC-CD4

Ritonavir

Saquinavir

Stavudin; d4T
Didehydrodeoxy-
Thymidin

Tipranavir

Valaciclovir

Virazol
Ribavirin

VX-478

Zalxitabin

Zidovudine; AZT

Tenofovir disoproxil,
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Pharmacia Upjohn

Vyrex

Sheffield Med.
Tech (Houston, TX)

Abbott

Hoffmann-
LaRoche

Bristol-Myers Squibb

Boehringer Ingelheim

Glaxo Wellcome

Viratek/ICN
(Costa Mesa, CA)

Vertex

Hoffmann-LaRoche

Glaxo Wellcome

Gilead

Mubi fumarat (VIREAD®)
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Nhiém HIV,
AIDS, ARC
(chat rc che proteaza)

Nhiém HIV, AIDS

Nhiém HIV,
AIDS, ARC

Nhiém HIV,
AIDS, ARC
(chét trc ché proteaza)

Nhiém HIV,
AIDS, ARC
(chat {rc ché proteaza)

Nhiém HIV, AIDS,
ARC

Nhiém HIV, AIDS, ARC
(chat Grc ché proteaza)

nhiém HSV & CMV
sinh duc

HIV duong tinh

khong tri€u ching, LAS,
ARC

Nhiém HIV, AIDS,
ARC

Nhiém HIV, AIDS,
ARC, v6i AZT

Nhiém HIV, AIDS,

ARC, sarcoma Kaposi,

két hop v6i cac liéu phéap diéu tri
khac

Nhiém HIV,
AIDS,
(&rc ché sao chép ngugc)
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EMTRIVA® Gilead Nhidm HIV,
(Emtricitabin) (FTC) AIDS,

(rc ché sao chép ngugc)
COMBIVIR® GSK Nhidm HIV,

AIDS,

(trc ché sao chép ngugc)

Abacavir succinat GSK Nhiém HIV,
(hoic ZIAGEN®) AIDS,
(rc ché sao chép nguoc)

REYATAZ® Bristol-Myers Squibb ~ Nhiém HIV
(ho#c atazanavir) AlIDs, trc ché proteaza
FUZEON® Roche / Trimeris Nhiém HIV
(Enfuvirtid hodc T-20) AlDs, Grc ché
dung hop virut
LEXIVA® GSK/Vertex Nhim HIV
(hodc Fosamprenavir AlIDs, chat trc ché
canxi) proteaza virut
Selzentry Pfizer Nhiém HIV
Maraviroc; AlDs, (ﬁ(‘)i k}léng CCRS5,
(UK 427857) dang tién trién
Trizivir® GSK Nhigm HIV
AlIDs, (ba thuoc két hgp)
Sch-417690 (vicriviroc) Schering-Plough Nhiém HIV
AlDs, (d6i khang CCRS5, dang
tién tricn)
TAK-652 Takeda Nhiém HIV
AlDs, ’(d(‘)i khang CCRS, dang
tién trién)
GSK 873140 GSK/ONO Nhiém HIV
(ONO-4128) AlDs, (doi khang CCRS,

Pang ticn trién)
Chét Grc ché Integraza ~ Merck Nhiém HIV
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MK-0518
Raltegravir

TRUVADA®

Chét wrc ché Integraza
GS917/JTK-303
Elvitegravir
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Gilead

Gilead/Japan Tobacco

Két hop 3 thubc Gilead/Bristol-Myers Squibb

ATRIPLA®

FESTINAVIR®
4’-ethynyl-d4T

CMX-157
Lién hop lipit ciia
nucleotit tenofovir

GSK1349572

Chét e ché Integraza
dolutegravir

S/GSK 1265744
Chat tc ché Integraza

Oncolys BioPharma
BMS

Chimerix

GSK

GSK

CAC CHAT PIEU HOA MIEN DICH

Tén thuéc

AS-101

Bropirimine

Acemannan

Nha san xuat

Wyeth-Ayerst

Pharmacia Upjohn

Carrington Labs, Inc.
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AlIDs

két hop mudi Tenofovir
disoproxil fumarat
(VIREAD®)va EMTRIVA®
(Emtrixitabin)

Nhiém HIV
AIDs tién trién

két hop mudi Tenofovir
disoproxil fumarat
(VIREAD®), EMTRIVA®
(Emtrixitabin), va
SUSTIVA® (Efavirenz)

Nhiém HIV
AlDs

tién trién
Nhiém HIV
AlDs

Nhiém HIV
AlDs

Nhiém HIV
AlDs

Chi dinh
AIDS
AIDS tién trién

AIDS, ARC



CL246,738

FP-21399

Gamma Interferon

Yéu tb kich
thich xam lugc
dai thuc bao hat

Yéu t6 kich
thich xam lugc
dai thuc bao hat

Yéu t6 kich
thich thich xam

lugc dai thuc bao hat

Chét kich thichHIV
mién dich hat
nhan HIV

IL-2
Interleukin-2
IL-2
Interleukin-2

IL-2
Interleukin-2
(aldeslukin)

Glgbulin
mién dich
duong tinh mach
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(Irving, TX)

Wyeth
Lederle Labs

Fuki ImmunoPharm

Genentech

Genetics Institute
Sandoz

Hoechst-Roussel
Immunex

Schering-Plough

Rorer

Cetus
Hoffman-LaRoche

Immunex

Chiron

Cutter Biological
(Berkeley, CA)
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AIDS, sarcoma Kaposi

Ngén chén xdm nhdp HIV
v6i cac t€ bao CD4+

ARC, két hop ,
w/TNF (yéu td nudi dudng khoi
LY,

AIDS

AIDS

AIDS,
két hop
w/AZT

HIV huyét thanh
duong tinh

AIDS, két hop
w/AZT

AIDS, ARC, HIV,
két hop w/AZT

AIDS, ting sb luong té bao
CD4

AIDS nhi khoa, két
hop w/AZT



(nguoi)

IMREG-1

IMREG-2

Imuthiol Dietyl
Dithio Carbamat

Alpha-2
Interferon

Methionin-
Enkephalin

MTP-PE
Muramyl-Tripeptit

Yéu td
kich thich dong
bach cau hat

Remun

rCD4
CD4 nguoi hoa tan
tai to hop

Lai ching rCD4-IgG

CD4 nguoi hoa tan
tai to hop

Interferon
Alfa 2a

SK&F106528
Soluble T4
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Imreg
(New Orleans, LA)

Imreg
(New Orleans, LA)

Merieux Institute

Schering Plough
TNI Pharmaceutical
(Chicago, IL)

Ciba-Geigy Corp.

Amgen

Immune Response
Corp.

Genentech

Biogen

Hoffman-L.a Roche

Smith Kline
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AIDS, sarcoma Kaposi
, ARC, PGL

AIDS, sarcoma Kaposi
, ARC, PGL

AIDS, ARC

sarcoma Kaposi
w/AZT, AIDS

AIDS, ARC

sarcoma Kaposi

AIDS, két hop
w/AZT

lidu phap mién dich

AIDS, ARC

AIDS, ARC

AIDS, ARC

sarcoma Kaposi
AIDS, ARC,
két hop w/AZT

Nhiém HIV
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Thymopentin Immunobiology
Research Institute
(Annandale, NJ)

Yé'}l t6 hoai tir Genentech

khoi u; TNF

CAC THUOC KHANG KHUAN

Tén thuéc Nha sdn xudt

Clindamycin véi
Primaquin

Fluconazol

Pastille
Nystatin Pastille

Ornidyl
Eflornithin

Pentamidin
Isethionat (IM & IV)

Trimethoprim

Trimethoprim/sulfa

Piritrexim

Pentamidin
Isethionat dang hit

Spiramycxin

Intraconazol-

Pharmacia Upjohn

Pfizer

Squibb Corp.

Merrell Dow

LyphoMed
(Rosemont, IL)

Burroughs Wellcome

Fisons Corporation

Rhone-Poulenc
diarrhea

Janssen-Pharm.
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Nhiém HIV

ARG, két hop véi
w/gamma Interferon

Chi dinh

PCP

viém mang néo do
Cryptococcal,
candida

phong ngua
candida miéng

PCP

Diéu tri PCP

Khang khuin

Khang khuin

diéu tri PCP

dy phong PCP

Cryptosporidial

Histoplasmosis;
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R51211 viém mang ndo
do cryptococcal

Trimetrexat Warner-Lambert PCP
Daunorubixin NeXstar, Sequus sarcoma Kaposi
Erythropoietin Ortho Pharm. Corp. diéu tri thiéu méu
ngudi téi to hop ning lién quan véi AZT
Hoc mon ting Serono Hoi chimg lang phi, suy
truedng tai to hop mon lién quan dén AIDS
& ngudi
Megestrol Axetat Bristol-Myers Squibb Diéu tri chan an

lién quan dén W/AIDS
Testosteron Alza, Smith Kline Hoi chirng lang phi

lién quan dén AIDS
Dinh dudng Norwich Eaton tiéu chay va
dudng rudt Pharmaceuticals kém hép thu
toan phan lién quan dén AIDS

Ngoai ra, hop chit theo sang ché trong ban md ta ndy c6 thé dugc st dung két
hop v6i chit tre ché x4m nhap HIV. Vi du v& chét trc ché x4m nhap HIV nhu vay dugc
dua ra trong tai liéu DRUGS OF THE FUTURE 1999, 24(12), cac trang 1355-1362;
CELL, tip 9, cac trang 243-246, 29 thang 10, 1999; va DRUG DISCOVERY
TODAY, tép 5, s6 5, thang 5 nim 2000, cac trang 183-194 va tai liéu Inhibitors of the
entry of HIV into host cells. Meanwell, Nicholas A.; Kadow, John F., Current Opinion
in Drug Discovery & Development (2003), 6(4), 451-461. Dac biét, hop chét c6 thé
duogc st dung két hop véi chat e ché gén két, chét tc ché hoa nhép, va d6i khang thy
thé chemokin nhim vao hodic 13 ddng thu th8 CXCR4 hodc 13 CCRS. Chét tre ché gin
két con duoc néu trong tai liéu US 7,354,924 va US 7,745,625.

Can phai hidu ring pham vi két hop ctia hop chét theo sang ché vai chét khang

virut AIDS, chét diéu bién mién dich, chét chéng nhiém khuén, chit &rc ché xam nhap
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HIV hoic vic xin khong chi gi6i han & danh sach trong bang trén ma con bao gbm, vé
nguyén tic, su két hop bat ky véi dugce phim bt ky hitu ich dé diéu tri AIDS.

Hbn hop duge wu tién 1a dé didu tri ddng thoi hode xen k§ véi hop chat theo
sang ché va chét wrc ché HIV proteaza va/hodc chét uc ché sao chép nguge HIV khong
nucleosit. Thanh phéan tiy chon thtt 4 trong hdn hop 12 chét tc ché sao chép ngugc
nucleosit, nhu AZT, 3TC, ddC hodc ddl. Chét wc ché HIV proteaza dugc uu tién 1a
REYATAZ® (thanh phin hoat tinh Atazanavir). Thong thuong lidu tir 300 dén 600mg
dugc st dung 1 1an 1 ngay. Liéu nay c6 thé dugc st dung cung voi lidu Ritonavir thip
(tir 50 dén 500mg). Chat (e ché HIV proteaza duge wu tién khéc 1a KALETRA®. Chat
trc ché HIV proteaza hitu ich khac 1a indinavir, ma la mubi sulfat cia N-2(R)-
hydroxy-1-(S)-indanyl)-2(R)-phenylmetyl-4-(S)-hydroxy-5-(1-(4-(3 -pyridyl-metyl)-
2(S)-N'-(t-butylcarboxamido)-piperazinyl))-pentaneamit etanolat, va dugc tbng hop
theo tai liéu U.S. 5,413,999. Indinavir thudng dugc st dung & lidu 800mg 3 lan/ngay.
Chét rc ché proteaza dugc uu tién khac 13 nelfinavir va ritonavir. Chét e ché HIV
proteaza dugc uu tién khic 1a saquinavir dugc st dung & lidu 600 hoic 1200mg 3
1An/ngay. Chét tic ché sao chép ngugc khdng nucleosit dugc vu tién gbm c6 efavirenz.
Hdn hop nay c6 thd c6 tac dung bat ngd vé han ché tdc do va muc do lay nhiém HIV.
H3n hop dugc uu tién gdm c6 cac hdn hop két hop véi sau day (1) indinavir véi
efavirenz, va, tiy y, AZT va/hodc 3TC va/hodc ddI va/hodc ddC; (2) indinavir, va bét
ky trong s& AZT va/hoic ddI va/hoic ddC va/hodc 3TC, dic biét, indinavir va AZT va
3TC; (3) stavudin va 3TC va/hodc zidovudin; (4) mubi tenofovir disoproxil fumarat va
emtrixitabin.

Trong cac hdn hgp nay, hop chit theo sang ché va hoat chit khac c6 thé duoc
stir dung ri€éng biét hodc két hop. Ngoai ra, co thé st dung mot thanh ph?m trudc, déng

thoi, hodc sau khi st dung (c4c) chét khac.

Héa hoc tdng hop (phuong phap tbng hop)

Sang ché bao gbm hop chét ¢6 cong thire I, dugc pham chira hop chét nay dé sir
dung cho bénh nhan bi méc hodc d& mic HIV. Hop chét c6 cong thirc I ciing bao gdm
mudi duoc dung cta chung. Quy trinh chung dé didu ché hop chét c6 cong thic I va
chét trung gian hitu ich dé tdng hop ching dugc md ta trong so dd sau day (sau phan

céc chit viét tit). Tuy nhién, séng ché ciing dugc thé hién trong bd yéu ciu bao ho.
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Céc chit viét tit
Mbt hoic nhidu chir viét tit sau day, hiu hét trong s6 d6 1 nhitng chit viét tat
thong thuong d6i v6i ngudi co hidu biét trung binh trong linh vuc nay, co thé duoc sir

dung trong toan bd phan md ta sang che va cac vi du:

RT = nhiét d0 trong phong

BHT = 2,6-di-tert-butyl-4-hydroxytoluen
CSA = axit camphorsulfonic

LDA = lithi diisopropylamit

KHMDS = kali bis(trimetylsilyl)amit
SFC = séc ky 1éng siéu t6i han

Quant = dinh luong

TBDMS = tert-butyldimetylsilan

PTFE = polytetrafloroetylen

NMO = 4-metylmorpholin-N-oxit

THF = tetrahydrofuran

TLC = sic ky 16p mong

DCM = diclorometan

DCE = dicloroetan

TFA = axit trifloroaxetic

LCMS = sic ky 16ng khéi phd

Prep = diéu ché

HPLC = sic ky 16ng hiéu ning cao
DAST = (dietylamino)luu huynh trifluorua
TEA = trietylamin

DIPEA = N,N-diisopropyletylamin
HATU = [O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetrametyluronium
hexaflorophosphat]

DCC = N,N'-dixyclohexylcarbodiimit
DMAP = dimetylaminopyridin

TMS = trimetylsilyl

NMR = c¢dng hudng tr hat nhan

DPPA = diphenyl phosphoryl azit
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AIBN = azobisisobutyronitril

TBAF = tetrabutylamoni fluorua

DMF = dimetylformamit

TBTU = O-(benzotriazol-1-yl)-N,N,N',N'-tetrametyluronium tetrafloroborat

Min(s) = phut

h = gid

sat. = bdo hoa

TEA = trietylamin

EtOAc = etyl axetat

TFA = axit trifloroaxetic

PCC = pyridini clorochromat

TLC = séc ky 16p méng

Tf,NPh = (triflorometylsulfonyl)metansulfonamit

dioxan = 1,4-dioxan

PG = nhom bdo vé

atm = khi quyén

mol = phéan tir

mmol= milimol

mg = miligam

|g = microgram

ul = microlit

um= micromet

mm= millimet

Thust ngit “C-3” va “C-28” la céc vi tri nhét dinh cua 16i triterpen nhu dugc
danh s6 phi hgp v6i quy tic [UPAC (céc vi tri dugc md ta dudi day dbi véi triterpen
minh hoa: betulin):
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Viéc danh sb twong ty dugc duy tri khi dé cap dén day hop chét trong so dd va

phan mo t& chung vé phuong phép.

c-17

che C-17 ure cae C-17 amit cac C-17 amin

Didu ché hop chét theo so d6 hoa tdng hop cong thire I:

Hhop chét c¢6 cong thire I ¢6 thé duoc diéu ché tir axit betulinic san c6 trén thi trudng
(Aldrich, cac hang khac) bang hoa hoc duge md ta trong so d sau day.

So db phan tng chung dugc dua ra nhu sau:
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NH, Y =X-B(OH),

—————

ghép cap Suzuki Y%

Hop chét c6 cong thirc I ¢6 thé duge didu ché tir axit betulinic nhu md ta trong so a6 1.
Viéc tai sép xép Curtis axit betulinic ¢6 thé duoc thuc hién ma khong can bao vé nhém
C-3 hydroxyl dé tao ra isoxyanat C-17 ma khi thity phén axit tao ra amin C -17. Amin
C-17 sau @6 duoc bao vé chon loc béng nhém bao vé amin (tic 1a F-moc, Boc) dé sau
d6 thuc hién qué trinh oxy héa nhém C-3 hydroxy thanh keton dudi diéu kién tiéu
chudn (tirc 12 PCC, thude thir Dess-Martin, v.v). Viéc chuyén doi keton thanh triflat
ctia n6 c6 thé dugc thue hién bang cac phuong phap da dugc ngudi c6 hiéu biét trung
binh trong linh vuc nay biét dén. Nhém bao vé trong nhom amino sau d6 duoc loai ra
dé didu ché amin khong dugc thé C-17. Viéc thiét 1ap géc C-3 dugc thuc hién thong
qua ghép cip Suzuki cua triflat v6i axit boronic twong Ung nhu dugc mo ta & trén.
Ngoai ra, ghép cap triflat v6i axit boronic twong tmg ¢ thé dugc thuc hién trude khi
khir bao v& amin C-17. Khi dugc khir bao vé, nhém amino C-17 sau d6 c6 thé dugc
dAn xut thém bang cac phuong phap da dugc ngudi c6 hiéu biét trung binh trong linh

vuc biét dén nhu alkyl héa, amin héa khtt, axyl héa, v.v. Mot vai trong sb cac phuong
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phap nay dugc mo tra trong so dd dudi day (so dd 2-7). Trong mot sb trudng hop,
budc bd sung la can thiét d8 1am 16 dién nhém chire bét ky ma c6 thé duge chirc hoa
vGi nhém bao vé (tirc 1a khi Y 1a COOH, thi ludn luén dugc 4n 1am este twong Ung
COOR cho dén budc cubi ciing ndy). C-17 amin bac mot c6 thé duge bién ddi thém st
dung cac phuong phép tiéu chuln, d3 duoc nguoi co hiéu biét trung binh trong linh

vuc biét dén. Mot s6 vi dy dugc trinh bay trong so dd sau day.

Sodd 2
Chét phan dng

0
’ELR‘ ghép clp

HO

C-17 amit ¢6 thé dugc didu ché bing phan Gng giita axit cacboxylic v6i C-17 amin bac
mot trong sy cd mat cua chét ghép cip di nhu HATU, DCC, va céc chét khac ma da
dugc nguoi co hiéu biét trung binh trong linh vyc nay biét dién, trong su c6 mit cla
bazo nhu bazo Hunig, TEA, v.v, trong dung mdi phit hgp (DCM, THF, DMF, v.v.).
Thuy phén este carboxylic tao ra axit benzoic. Ngoai ra, mot s6 amit c6 thé dugc didu
ché bang cach xir Iy C-17 amin bac mdt véi thubc thir axit carboxylic clorua twong Gng
thay cho axit. Twong ty nhu vdy, sulfonamin va sulfonamit c6 thé dugc didu ché tr

amin bac mot C-17 bang cach sir dung sulfonyl clorua lam chét sulfonyl hoa.

o]
Cl’lLNRR‘ hodc OCNRR!

C-17 urea c6 thé duge didu ché bing phan tmg clia carbomoyl clorua twong tmg hodc
isoxyanat trong sy c¢6 mit cua bazo nhu bazo Hunig, TEA, v.v, trong dung mbi phu
hop (DCM, THF, DMF, v.v.). Carbamat C-17 ¢ thé dugc diéu ché theo cach tuwong tu

st dung cloroformat thay cho carbamoyl clorua.
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=0

R NMaBHIOACh hodc
N&CNBH3

H

C-17 amin bic mdt c6 thé duge xir Iy véi aldehyt dudi cac diéu kién amin hoa khir (vi
du NaBH(OAc); trong sy c6 mdt cia AcOH/NaOAc hoic Ti(OPr), trong dung moi
nhu THF, 1,4-dioxan, DCE hoic DCM) d tao ra C-17 amin bic hai.

Sodd 5

R-LG , bazor

Mbt sb C-17 amin ¢6 thé dugc didu ché bing cach alkyk héa C-17 amin béc mét véi
chét alkyl héa (R-LG), trong d6 LG 12 nhém roi bo nhw, nhung khong chi gidi han &,
Br, Cl, I, mesylat, tosylat, hodc triflat trong sy c6 mdt ctia bazo. C6 thé cén thiét gia
nhiét trong mét sb trudng hop. Thity phan este carboxylic este tao ra sin phdm axit

benzoic.

R-LG, bazo

Trong mdt sb trudng hop, bang cach kéo dai thoi gian phan ung va gia nhiét hdn hop

phén ng, san phim dugc dialkyl héa ciing c6 thé dugc tao thanh.
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Ngoai ra, mot s6 C-17 amin c6 thé duoc diéu ché bang cach thém 1,4- vao thu thé
Michael.

Phin t&r thé R, R’ va R” ¢6 thé chira nhém chuc (tirc 14 COOH, COOR, OH,
NHR) ma c6 thé duge bién dbi thém bing céc phuong phap da duoc ngudi c6 hiéu biét
trung binh trong linh vyc biét dén. Viéc bién ddi co thé dugc thuc hién trude hodc sau
khi khir bao vé& cubi ciing axit carboxylic duge thuc hién phu thudc vao tinh chét cta
nhom chic.

Ngoai ra, C-17 amin béc hai c6 thé dugc bién ddi thém (tirc 13 alkyl héa, axyl
héa, sulfonyl hoa, v.v) sit dung mot s6 phuong phap dwgc md ta & trén hodc céc
phuong phép tiéu chuén khéc da duge ngudi cé hiéu biét trung binh trong linh vyc nay
biét dén.

Vi du thwe hién sang ché

Céc vi du sau day minh hoa phuong phap tdng hop thong thudong cia hop chét
c6 cong thirc I nhu dugc mo ta chung & trén. Vi dy 2.2a va 2b la vi du cua séng ché, tat
c4 cac vi du khéc 1a nhdm muc dich so sanh/ minh hoa. Thudc thtt va chit ban déu déu

s&n c6 v6i ngudi ¢ hicu biét trung binh trong linh vic nay.

Hoa hoc

Quy trinh thong thudng va dic tinh clia cac vi du dugce chon:

Trir khi duge quy dinh khac, dung moi va thubc thir duge sir dung tryc tiép nhu
khi 14y tir cac ngudn thwong mai, va phan tng dugc thuc hi¢n dudi khi quyén nito. Séc
ky nhanh dugc thuc hién trong gel Silica 60 (c& hat 0,040-0,063; ngudn EM Science).
Phé 'H NMR dugc ghi lai trén thiét bi Bruker DRX-500f ¢ 500MHz (hodc Bruker AV
400 MHz, Bruker DPX-300B ho#ic Varian Gemini 300 & 300 MHz nhu d& néu). Do
dich chuyén hoa hoc duogc tinh b?lng ppm theo ty 1& 8 voi STMS = 0. C4c tham khao
ndi bd sau day dugc st dung d6i v6i proton cin trong cac dung mdi sau day: CDCl;

(8 7,26), CD;0D (84 3,30), axetic-d4 (axit axetic dy) (6u 11,6, 2,07), hdn hgp DMSO
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hoic DMSO-D6-CDCl; (8y 2,50 va 8,25) (ty 18 75%:25%), va DMSO-D6 (8y 2,50).
Céc tir viét tit tiéu chudn dugc sir dung dé mo ta cac maiu bdi: s (vach don), br.s (vach
don rong), d (vach doi), t (vach ba), q (vach bén), m (vach boi), b (rong), app (bidu
kién). Hang s6 ghép cap (J) tinh bing Hertz. Tét ca dit liéu sic ky Iéng (LC) dugc ghi
lai trén séc ky 16ng Shimadzu LC-10AS sir dung mdy do SPD-10AV UV-Vis véi dix
liéu phé khdi (MS) duoc xac dinh sir dung Micromass Platform cho LC & ché do phun
dién tu.

Phén 1

Phuong phap LC/MS

Phuong phép 1

Gradien%B bét dau = 0,%B két thac= 100 trén 2 phut, giit & 100%B

Téc d6 dong = 1 ml/phut

Chiéu dai budc séng = 220nm

Dung mdi A = 90% nuéc, 10% metanol, 0,1% TFA

Dung mdi B = 10% nudc, 90% metanol, 0,1% TFA

Cot = Phenomenex Luna C18, 3pm, 2,0 x 30 mm

Phuong phap 2

Gradien%B bét diu= 0,%B két thiic= 100 trén 4 phit, gitt & 100%B
Tbc @6 dong = 0,8 ml/phut

Chiéu dai bude séng = 220 nm

Dung mdi A = 90% nudc, 10% metanol, 0,1% TFA

Dung mdi B = 10% nudc, 90% metanol, 0,1% TFA

Cot = Phenomenex Luna C18, 3pm, 2,0 x 50 mm

Phuong phép 3

Gradien%B bt dau= 0,%B két thiic= 100 trén 2 phit, gitt & 100%B
Tbc 46 dong = 1 ml/phiit

Chiéu dai budc séng = 220 nm

Dung mdi A = 90% nuéc, 10% axetonitril, 0,1% TFA

Dung mdi B = 10% nudc, 90% axetonitril, 0,1% TFA

Co6t = Phenomenex Luna C18, 3pm, 2,0 X 30 mm
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Phuong phap 4

Gradien%B bt dau= 20,%B két thac= 100 trén 2 phut, giit & 100%B
Téc @6 dong = 0,8ml/phut

Chiéu dai buéc séng = 220nm

Dung mdi A = 90% nudc, 10% metanol, 0,1% TFA

Dung méi B = 10% nuéc, 90% metanol, 0,1% TFA

Cot = Waters Xbridge Phenyl, 2,5um, 2,1 x 50 mm

Phuong phép 5

Gradien%B bét dau= 20,%B két thic = 100, thoi gian = 1,5 phut
Téc d6 dong = 0,8 ml/phut

Chiéu dai budc séng = 220nm

Dung mdi A = 10% MeOH - 90% nuéc - 0,1% TFA

Dung mdi B = 90% MeOH - 10% nuéc - 0,1% TFA

Cot = Waters Xbridge Phenyl 2,1 x 50mm 2,5pum

Phuong phép 6

Gradien%B bét dau= 2,%B két thtic= 98 trén 1,5 phut, gitt & 98%B
Téc @6 dong = 0,8ml/phit

Chiéu dai budc séng = 220nm

Dung moi A = 100% nuéc, 0,05%TFA

Dung méi B = 100% axetonitril, 0,05% TFA

Cot = Waters Aquity UPLC BEH C18, 2,1 x 50 mm, 1,7 um

Phuong phap 7

Gradien%B bt dau= 20,%B két thuc = 100, thoi gian = 3 phiit
Téc do dong = 0,6 ml/phut

Chiéu dai bude séng = 220

Dung mdi A = 10% MeOH - 90% nuéc - 0,1% TFA

Dung mdi B = 90% MeOH - 10% nuéc - 0,1% TFA

Cot = Waters Xbridge Phenyl 2,1 x 50mm 2,5um
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Phuong phép 8

Gradien%B bit ddu= 20,%B két thic = 100, thoi gian = 2 phut
Téc d6 dong = 0,6 ml/phut

Chiéu dai budc séng = 220

Dung mdi A = 10% MeOH - 90% nuéc - 0,1% TFA

Dung mdi B = 90% MeOH - 10% nuéc - 0,1% TFA

Cot = Waters Xbridge Phenyl 2,1 x 50 mm 2,5um

Phuong phép 9

Gradien%B bit dAu= 0,%B két thiic= 100 trén 2 phut, gitt & 100%B
Téc @6 dong = 0,6ml/phut

Chiéu dai budc séng = 220nm

Dung mdi A = 90% nudc, 10% metanol, 0,1% TFA

Dung mdi B = 10% nudc, 90% metanol, 0,1% TFA

Cot = Xbridge Phenyl, 2,5pm, 2,1 x 50 mm

Phuong phép 10

Gradien%B bit diu= 30,%B két thic = 100 trén 4 phut, giit & 100%B
Téc d6 dong = 0,8 ml/phut

Chiéu dai budc séng = 220

Cép dung mdi = Nude -Metanol-0,1% TFA

Dung mdi A = 90% nudc -10% Metanol-0,1% TFA

Dung mdi B = 10% nuédc -90% Metanol-0,1% TFA

Cot 2 = (2) PHENOMENEX-LUNA 2,0 X 50mm 3pm

Phuong phép 11

Gradien%B bét ddu= 40,%B két thac = 100 trén 4 phut, gitt & 100%B
Téc do dong = 0,8 ml/phut '

Chiéu dai budc séng = 220

Cip dung moi = axetonitril:nudc: 10mM amoni axetat

Dung mdi A = 5% axetonitril:95% nuéc: 10mM amoni axetat

-55-



26667

Dung moi B = 95% axetonitril:5% nudc: 10mM amoni axetat

Cot 2 =2.) PHENOMENEX-LUNA 2,0 x 50mm 3pm

Phuong phap 12

Gradien%B bét dau= 20,%B két thic = 100 trén 4 phut, giit 6 100%B
Téc do dong = 0,8 ml/phit

Chiéu dai budc séng = 220

Cip dung moi = axetonitril:nuéc: 10mM amoni axetat

Dung méi A = 5% axetonitril:95% nudc: 10mM amoni axetat

Dung mdi B = 95% axetonitril:5% nuéc: 10mM amoni axetat

Cot 2 =2.) PHENOMENEX-LUNA 2,0 x 50mm 3pm

Phuong phap SFC:

Phuong phap 1

Thiét bi = SFC Thar 350/A5

Téc dd dong = 220 ml/phut

Chiéu dai bude séng = 220nm

Pha dong = CO,/[heptan/IPA = 4:1 (thé tich:thé tich)] = 80/20 dang dong

Cot = Whelko(rr) 50 x 5 cm, 10um

Thé tich tiém mju = 1,0ml [ndng d6 chét tan = 100mg/ml heptan/IPA 4:1 (thé tich:thé
tich)]

Chuong trinh tiém mAu: Tiém mAu chong (1,0ml mdi 2 phiit)

Phuong phap HPLC didu ché:

Phuong phap HPLC diéu ché 1

Gradien%B bt ddu=30,%B két thiic= 67 trén 16 phiit, budc dén 100%B trong 10 phut
Téc dd dong = 100ml/phiit

Dung mdi A = 90% nudc, 10% axetonitril, 0,1% TFA

Dung méi B = 10% nuéc, 90% axetonitril, 0,1% TFA

Cot = Waters Sunfire C18, Spm, 50 x 250mm

Phuong phap HPLC diéu ché 2
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Gradien%B bét dau= 0,%B két thuc= 100 trén 20 phut, giit 100%B trong 4 phut
Téc d6 dong = 50ml/phut

Dung mdi A = 90% nudc, 10% axetonitril, 0,1% TFA

Dung mdi B = 10% nudc, 90% axetonitril, 0,1% TFA

Cot = Waters XBridge Phenyl, S5Spm, 30 x 100 mm

Phuong phap HPLC diéu ché 3

Gradien%B bit ddu= 15,%B két thuc= 100 trén 20 phut, gitr 100%B trong 4 phit
Téc d6 dong = 50ml/phut

Dung mdi A = 90% nudc, 10% axetonitril, 0,1% TFA

Dung mdi B = 10% nuéc, 90% axetonitril, 0,1% TFA

Cot = Waters XBridge Phenyl, 5Spm, 30 x 100 mm

Phuong phap HPLC didu ché 4

Gradien%B bét du= 20,%B két thuc= 100 trén 20 phut, gitr 100%B trong 5 phit
Téc d6 dong = 50ml/phut

Dung mdi A = 90% nudc, 10% axetonitril, 0,1% TFA

Dung m6i B = 10% nudc, 90% axetonitril, 0,1% TFA

Cot = Waters Sunfire C18, Sum, 30 x 150 mm

Phuong phap HPLC diéu ché 5

Gradien%B bét du= 30,%B két thuc= 100 trén 15 phut, gitt 100%B trong 5 phut
Téc d6 dong = 20ml/phut

Dung m6i A = 90% nuéc, 10% axetonitril, 0,1% TFA

Dung moi B = 10% nudc, 90% axetonitril, 0,1% TFA

Cot = Waters Xbridge Phenyl, Spm, 19 x 250 mm

Phuong phap HPLC diéu ché 6

Gradien%B bt diu=20,%B két thic= 65 trén 20 phit, budc dén 100%B trong 5 phut
Téc d6 dong = 50ml/phut

Dung moi A = 90% nuéc, 10% axetonitril, 0,1% TFA

Dung mdi B = 10% nudc, 90% axetonitril, 0,1% TFA
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Cot = Waters Sunfire C18, Spm, 30 x 150 mm

Phuong phap HPLC didu ché 7

Gradien%B bét dau= 20,%B két thuc= 100 trén 30 phut, gift 100%B trong 4 phut
Téc dd dong = 50ml/phit

Dung mdi A = 90% nuée, 10% axetonitril, 0,1% TFA

Dung mdi B = 10% nuéc, 90% axetonitril, 0,1% TFA

Cot = Waters Sunfire C18, 5pm, 30 x 150 mm

Phuong phép HPLC diéu ché 8

Gradien¥%B bét dau= 30,%B két thac= 100 trén 18 phut, giit 100%B trong 2 phut
Tbc d6 dong = 25ml/phut

Thu gom bing ELSD

Dung mdi A = 95% nudc, 5% axetonitril, 10mM amoni axetat

Dung méi B = 5% nuéc, 95% axetonitril, 10mM amoni axetat

Cot = XBridge OBD Prep Shield RP18 19x100 mm Spm

Phuong phép HPLC diu ché 9

Gradien%B bét ddu= 10,%B két thuc= 100 trén 10 phut, giit 100%B trong 5 phut
Téc d6 dong = 50ml/phut

Dung mdi A = 90% nudce, 10% axetonitril, 0,1% TFA

Dung m6i B = 10% nuéc, 90% axetonitril, 0,1% TFA

Cot = Waters Sunfire C18, 5 pm, 30 x 100 mm

Phuong phép HPLC diéu ché 10

Gradien%B bét ddu= 10,%B két thuc= 100 trén 10 phut, giit 100%B trong 5 phut
Téc d6 dong = 50ml/phut

Dung méi A = 95% nudéc, 5% axetonitril, 10mM amoni axetat

Dung mdi B =5% nuéc, 95% axetonitril, 10mM amoni axetat

Cot = Xbridge OBD Prep Shield RP, Spum, 19 x 100mm
Phuong phap HPLC didu ché 11
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Gradien%B bét ddu= 25,%B két thuc= 100 trén 15 phut, gitt 100%B
Téc d6 dong = 40ml/phit

Dung mdi A = 90% nudc, 10% axetonitril, 0,1% TFA

Dung méi B = 10% nudc, 90% axetonitril, 0,1% TFA

Cot = Waters Sunfire C18, Sum, 30 x 100 mm

Phuong phép HPLC diéu ché 12

Gradien%B bit ddu= 20,%B két thuc = 100 trén 15 phut, giit & 100% B trong 4 phut
Téc do dong = S0ml/phit

Chiéu dai budc séng = 220

C#p dung mdi = Nuédc - axetonitril- TFA

Dung mdi A = 90% nudéc -10% axetonitril-0,1% TFA

Dung mdi B = 10% nudc -90% axetonitril-0,1% TFA

Cot = Waters Sunfire C18, Sum, 30 x 150 mm

Phuong phép HPLC diéu ché 13

Gradien%B bit diu= 30,%B két thuc = 100 trén 15 phit, gitr & 100% B trong 15 phut
Tbc do dong = 50ml/phut

Chiéu dai budc séng = 220

C#p dung mdi = nudc - axetonitril- TFA

Dung mdi A = 90% nudc -10% axetonitril-0,1% TFA

Dung mdi B = 10% nuéc -90% axetonitril-0,1% TFA

Cot = Waters Sunfire C18, S5um, 30 x 150 mm

Phuong phap HPLC diéu ché 14

Gradien%B bét ddu= 30,%B két thuc = 100 trén 20 phut, gitt & 100% B trong 6 phit
Téc d6 dong = 50ml/phit

Chiéu dai budc séng = 220

Cép dung moi = nudc - axetonitril- TFA

Dung mdi A = 90% nudc -10% axetonitril-0,1% TFA

Dung mdi B = 10% nudc -90% axetonitril-0,1% TFA

Cot = Waters Sunfire C18, 5um, 30 x 150 mm
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Phuong phap HPLC diéu ché 15

Gradien%B bét ddu= 30,%B két thuc = 100 trén 15 phut, giit & 100% B trong 5 phut
Tbc 6 dong = 50ml/phut

Chiéu dai buéc séng =220

Ciip dung moi = nudce - axetonitril- TFA

Dung mdi A = 90% nuéc -10% axetonitril-0,1% TFA

Dung méi B = 10% nudc -90% axetonitril-0,1% TFA

Cot = Waters Sunfire C18, Spm, 30 x 150 mm

Phuong phap HPLC diéu ché 16

Gradien%B bét dau= 20,%B két thuc = 100 trén 10 phut, gitr & 100% B trong 4 phut
Téc d6 dong = 50ml/phut

Chidu dai budc séng = 220

Cip dung moi = nudc - axetonitril- TFA

Dung méi A = 90% nudc -10% axetonitril-0,1% TFA

Dung méi B = 10% nudc -90% axetonitril-0,1% TFA

Cot = Waters Sunfire C18, Spm, 30 x 150 mm

Phuong phap HPLC diéu ché 17

Gradien%B bét ddu= 30,%B két thuc = 50 trén 30 phut, gilt & 50% B trong 5 phit
Téc d6 dong = 25ml/phat

Chiéu dai bude séng = 220

Cip dung moi = nudc - axetonitril- TFA

Dung moi A = 90% nudc -10% axetonitril-0,1% TFA

Dung mdi B = 10% nudc -90% axetonitril-0,1% TFA

Cot= YMC-OBD 20X100 mm S5

Didu ché etyl 1-(ﬂorometyl)—4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex—

3-encarboxylat
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Buéc 1. Dibu ché etyl 1-(hydroxymetyl)-4-((trimetylsilyl)oxy)xyclohex-3-

enecarboxylat

Dung dich chtra etyl 2-(hydroxymetyl)acrylat (5,21g, 40 mmol) va (buta-1,3-dien-2-
yloxy)trimetylsilan (8,54g, 60,0mmol) trong toluen (100ml) dugc rira bang nito, dugc
bit kin va duogc gia nhiét trong binh 4p lyc & nhiét do 150°C trong 48 gio. Hdn hop
phan ng mau vang nhat thu dugce dugc lam ngudi dén nhiét do trong phong va dugc
cb trong chan khong dé tao ra san phdm thd duéi dang chét diu, chit diu nay dugc str
dung cho bude tiép theo ma khong cin tinh ché thém. MS: m/e 201,05 (M+H-silyl)",
0,839 phit (phuong phap 4).

Buéc 2. Didu ché etyl 1-(hydroxymetyl)-4-oxoxyclohexancarboxylat

O
“o
OH @)
Dung dich chira etyl 1-(hydroxymetyl)-4-((trimetylsilyl)oxy)xyclohex-3-enecarboxylat
(10,9g, 40,0mmol) trong THF (Sml) dugc bd sung HCI (0,005N) (1ml, 5,00pumol).
Dung dich thu dugc dugce khudy & nhiét @ trong phong trong 18 gio. Hén hop phan

ung ndy dugc chiét bang EtOAc (2 x 10ml), dugc rira bang NaHCO; nuéc bdo

hoa(5ml) sau d6 dugc rira bing nudc mudi (10ml). Phan chiét hitu co dugc 1am khd
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bang Na,SOy, dugce loc va duge co dudi ap suit giam. San phém tho nay dugc tinh ché
bing phuong phap sic ky gel silica sir dung etyl axetat/hexan d8 tao ra san phim néu &
d& muc du6i dang chit du khong mau (3g, 37,4%). MS: m/e 200,95 (M+H)", 0,853
phut (phwong phép 4). '"H NMR (400MHz, CLOROFORM-d) & 4,28 (q, J/=7,3 Hz,
2H), 3,75 (s, 2H), 2,57 - 2,45 (m, 2H), 2,45 - 2,33 (m, 4H), 1,86 - 1,71 (m, 2H), 1,39 -
1,30 (m, 3H).

Budéce 3. Piéu ché etyl 4-0x0-1-

((((triﬂorometyl)sulfonyl)oxy)metyl)xyclohexancarboxylat

\/OK\\/LO\:L

TfO O

Hon hop da duge khudy bao gdm etyl 1-(hydroxymetyl)-4-oxoxyclohexancarboxylat
(1,170mg, 5,84mmol) va pyridin (0,614ml, 7,60mmol) trong DCM (10ml) & nhiét do -
10°C duoc bd sung triflorometansulfonic anhydrit (7,60ml, 7,60mmol) nho giot. Hoén
hop tao ra dugc khudy & nhiét 46 -10°C trong 30 phut va dugce rua bang dung dich
HCI IN d4 lanh va nuéc mubi. Lép hitu co duge phén tach dugc 1am khd bing natri
sulfat. Dung méi duoc loai bd va phén cin dugc st dung nhu nguyén trang ma khong

cAn tinh ché. MS: m/e 333,05 (M+H)", 1,969 phut (phuong phap 4).

Buéc 4. Didu ché etyl 1-(florometyl)-4-oxoxyclohexancarboxylat

0
\/Oh
F

O
Hon hop da duoc khudy bao gdm etyl 4-0x0-1-
((((triflorometyl)sulfonyl)oxy)metyl)xyclohexancarboxylat (1,941g, 5,84mmol) trong
DCM (10ml) & nhiét do 25°C dugc bd sung tetrabutylamoni biflorua (3,63ml,
7,01mmol) nhé giot. Hon hop tao ra duge khudy & nhiét do 25 °C trong 18 gio. Hén
hop phan tng nay dugc ¢d dudi chan khong. Hai 16p dugc tao thanh khi khudy phan
cin thu duoc trong 50ml hexan. Lép trén dugc chiét vao binh va dugc lam kho dudi
chan khong dé tao ra chét dau khong mau. Phén cin nay dugc tinh ché bing phuong
phap sic ky nhanh st dung cot silica gel 12g va EtOAc 0-35% trong gradien hexan dé
tao ra hop chét néu & d& muc dudi dang chit dau khong mau (0,20g, 9,0%). MS: m/e
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203,15 (M+H)", 1,470 phat (phwong phap 4). "H NMR (400MHz, CLOROFORM-d) &
4,49 - 430 (m, 2H), 4,25 - 4,11 (m, 2H), 2,50 - 2,35 (m, 4H), 2,33 - 2,20 (m, 2H), 1,80
- 1,64 (m, 2H), 1,30 - 1,20 (m, 3H). "F NMR (376MHz, CLOROFORM-d) & -223,02
- -225,00 (m, 1F).

Buéc 5. Didu ché etyl 1-(florometyl)-4-(((triflorometyl)sulfonyl)oxy)xyclohex-3-

enecarboxylat

Voj@
F OTf

KHMDS (1,27ml, 1,27mmol) dugc bd sung vao dung dich mau vang nhat chira etyl 1-
(florometyl)-4-oxoxyclohexancarboxylat (0,20g, 0,98mmol) va 1,1,1-trifloro-N-
phenyl-N-((triflorometyl)sulfonyl)metansulfonamit (0,38, 1,07mmol) trong THF
(20ml) & nhiét @9 -78 °C. Dung dich mau vang thu dugc dugc khudy & nhiét o -78°C
trong 2 gid. Lam dung hdn hop phan mg nay bing amoni clorua nuéc bdo hoa va
chiét mot 14n bang 10ml EtOAc. Lép hiru co dugc rira bang nudc mudi (10ml), dugc
1am kho bing Na,SOy,, dugc loc va duge cb dudi ap sut giam. San phdm tho nay dugc
tinh ché bang phuong phép sic ky nhanh st dung cdt silica gel 12g va EtOAc 0-10%
trong gradien hexan dé tao ra san phdm néu & d& muc duéi dang chit ddu khong mau
(179mg, 54,7%). '"H NMR (400MHz, CLOROFORM-d) & 5,84 - 5,69 (m, 1H), 4,60 -
4,37 (m, 2H), 4,30 - 4,15 (m, 2H), 2,89 - 2,70 (m, 1H), 2,56 - 2,33 (m, 2H), 2,32 - 2,14
(m, 2H), 2,07 - 1,81 (m, 1H), 1,34 - 1,22 (m, 3H). "F NMR (376MHz,
CLOROFORM-d) & -225,18 - -225,70 (m, 1F)

Buéc 6. Binh chira etyl 1-(florometyl)-4-(((triflorometyl)sulfonyl)oxy)xyclohex-3-
enecarboxylat (0,179g, 0,53mmol) dugc bd sung bis(pinacolato)diboron (0,143g,
0,56mmol), kali axetat (0,156g, 1,59mmol), va 1,1'-
bis(diphenylphosphino)ferroxenpaladi(II) diclorua (0,013g, 0,016mmol). Hon hop nay
dwoc pha loang bing dioxan (8ml), dugc rira bing nito, va duoc gia nhiét dén nhiét do
70°C trong 5 gi¢. Sau khi lam ngudi dén nhiét do trong phong, hdn hop nay dugc pha
loding bang nudc (25ml) va dugc chiét bang etyl axetat (2 x 20ml). Lép hitu co két hop

nay dugc rua bang nudc mudi va dugce 1am khod bang magié sulfat. Chét 1am kho duge
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loai bé béng cach loc va chét loc duge cd dudi ap suét giam. Chét can nay duogc tinh
ché bing phuong phap sdc ky nhanh st dung cot Isco silica gel 12g va EtOAc 0-10%
trong gradien hexan. Cac phan doan chira san phim mong mudn dugc két hop lai va
duge co dudi 4p suét giam dé tao ra san phim néu & d& muc duéi dang chit dau sach,
khong mau (91mg, 54%). MS: m/e 313,20 (M+H)", 2,299 phut (phuong phap 4). 'H
NMR (400MHz, CLOROFORM-d) 5 6,50 (td, J=3,9, 2,0 Hz, 1H), 4,59 - 4,32 (m, 2H),
423 - 4,13 (m, 2H), 2,74 - 2,52 (m, 1H), 2,30 - 2,08 (m, 3H), 1,98 - 1,69 (m, 2H), 1,32
- 1,20 (m, 15H). F NMR (376MHz, CLOROFORM-d) § -225,59 - -226,36 (m, 1F) .
Phuong phap diéu ché khac d& didu ché etyl 1-(florometyl)-4-
oxoxyclohexancarboxylat

DAST, CH,Cl,
78°C

HO\JH‘/O\/ —_— F\/U\n,o\./

o} budcl o)

J

o
O s HCl L G
F O . = | toluen — THF
0 O'S‘:: l e
160 °C ST
F o™ a

budc 2 budc 3

Budce 1. Didu ché etyl 2-(florometyl)acrylat

FJH]/O\/
o

Dung dich chua etyl 2-(hydroxymetyl)acrylat (Sg, 38,4mmol) trong DCM (50ml) duoc
bd sung DAST (6,60ml, 49,9mmol) & nhiét do -78 °C. Hon hop phan tng nay duoc
khudy & nhiét do -78°C trong 1 giv. HOn hop ndy dugc lam 4m dén 25°C va duoc
khudy lién tuc trong 3 gio. Hon hop phan (mg nay dugc 1am ding béng cach bd sung
CH,Cl, (20ml) va dung dich NaHCO; nu6c bao hoa (20ml). Lép hiru co dugce phéan
téch, va 16p chira nude duge chiét 2 1in bing CH,Cl, (20ml). Phén chiét hitu co két
hgp dugc lam kho bang natri sulfat va dugce lam bay hoi dé tao ra chét dau du, chét
diu nay dugc st dung trong budc tiép theo ma khong cAn tinh ché. 'H NMR
(500MHz, CLOROFORM-d) & 6,49 - 6,33 (m, 1H), 6,03 - 5,87 (m, 1H), 6,45 - 5,84
(m, 2H), 4,27 (q, J=7,1 Hz, 2H), 1,33 (t, /=7,1 Hz, 3H). "F NMR (470MHz,
CLOROFORM-d) & -220,33 - -221,86 (m, 1F).
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Budc 2. Diéu ché etyl 1-(florometyl)-4-((trimetylsilyl)oxy)xyclohex-3-enecarboxylat

0
\/Oh
|
E O,SI\

Dung dich chua etyl 2-(florometyl)acrylat (4,7g, 35,6mmol)) va (buta-1,3-dien-2-
yloxy)trimetylsilan (10,12g, 71,1mmol) trong toluen (100ml)) dugc rira bang nito,
duge bit kin va dugc gia nhiét & nhiét do 150°C trong binh é4p luc trong 48 gid. Dung
dich mau vang nhat thu dugc dugc 1am ngudi dén nhiét do trong phong va dugc cd
dudi 4p sudt giam dé tao ra san phim néu & d& muc du6i dang chét dau, chét dau nay
duogc st dung trong budc tiép theo ma khong cin tinh ché thém. 'H NMR (400MHz,
CLOROFORM-d) & 4,83 (t, /=3,3 Hz, 1H), 4,64 - 4,38 (m, 2H), 4,25 - 4,12 (m, 2H),
2,62 - 2,48 (m, 1H), 2,19 - 1,99 (m, 4H), 1,93 - 1,78 (m, 1H), 1,34 - 1,22 (m, 3H), 0,24
- 0,15 (m, 9H). ’F NMR (470MHz, CLOROFORM-d) & -224,80 - -225,37 (m, 1F).

Buéce 3. Didu ché etyl 1-(florometyl)-4-oxoxyclohexancarboxylat

10

F 0

Dung dich chira etyl 1-(florometyl)-4-((trimetylsilyl)oxy)xyclohex-3-enecarboxylat
(9,76g, 35,6mmol) trong THF (5ml) duoc bd sung HCI (0,005N) (1ml, 5,00pumol).
Dung dich thu dugc dugc khudy & nhiét d trong phong qua dém. Hon hop phan ung
nay duogc chiét bang EtOAc (2 x 10ml), dugc rira bing NaHCO; nu6c bdo hoa (5ml)
sau d6 duogc rua b%mg nude mudi (10ml), dugc lam khd béng Na,S0,, duoc loc va
duoc cd dudi 4p sult giam. San phim thd nay dugc tinh ché biang phwong phap sdc ky
nhanh st dung cot silica gel 80g va EtOAc 0-25% trong gradien hexan. Phan doan
chira san phdm mong mudn ndy dugc thu gom va duge ¢ dudi ap sudt giam dé tao ra
san phdm néu & d& muc dué6i dang chit ddu khong mau (6,5g, 90,2%). 'H NMR
(400MHz, CLOROFORM-d) § 4,59 - 4,42 (m, 2H), 4,30 (q, /=7,0 Hz, 2H), 2,58 - 2,34
(m, 6H), 1,88 - 1,73 (m, 2H), 1,33 (t, J/=7,2 Hz, 3H). "F NMR (376MHz,
CLOROFORM-d) 6 -223,54 - -223,99 (m, 1F).
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Didu ché benzyl 1-(florometyl)-4-oxoxyclohexancarboxylat

Phuong phép A.
Q HO™ ™ _OH {‘ \{ 0 0. _~ ﬂ
cat. CSA, LDA, THF
toluerm, hoi luu -78°C o
= —_—
Dean Stark H
B0 buéc 1 E0 bude 2 £107N0
1. LiOH, nuoc
NaBH, d b THF. MeOH d b
EtOH, 0°C 60°C 16 h Tf,0, pyridin
—_— 1 D e —————— i
2. BnBr, DMF 1t /OH DCM.-10 dén 0°C
buces  &o budc 4 BnO™ 0 budrc 5
d b 0
T 1sMua
Off ——
THE 1t F THF n, 14h F
BnO” 0 budc 7

budc 6

Budc 1. Diéu ché etyl 1,4-dioxaspiro[4,5]dexan-8-carboxylat.

[
0_0

EtO” O
Cho etyl 4-oxoxyclohexancarboxylat (100g, 570mmol), etan-1,2-diol (0,159],

2849mmol), axit ((1S,4R)-7,7-dimety1—2-oxobixyclo[2,2,l]heptan—l-yl)metansulfonic
(1,324g, 5,70mmol) va toluen kho (1,21) vao binh day tron 3 ¢ dung tich 31. Binh gom
nuéc Dean-Stark nude va binh ngung tu dugc thiét 14p va hon hgp nay dugc gia nhiét
dén nhiét do hoi luu trong khi khuéy. Phin chung c4t khong tron 14n dugc dugc thu
gom trong binh Dean-Stark va dugc loai bo theo chu ky. Sau 28 gio tdng thoi gian hdi
luu, tng cong 82ml phin chung cAt khong trén 1an dugc dugc loai bo tir binh Dean-
Stark. Sau d6 hon hop nay dugc lam ngudi xubng xép xi 40°C, NaHCO; bdo hoa
(400ml) duogc bd sung vao hdn hgp phan Gmg nay ddng thoi khudy nhanh. Hon hop
nay dugc chuyén vao phéu phén tach, duogc 14c va cac 16p duge phén tach. Lép hitu co
dwoc rira bing nuée (4 x 500ml), sau d6 dugc rira bing NaHCO; 5% (200ml) va sau
dé dugce rira nudce mubi (100ml). Vat liéu hitu co dugc lam khd bang MgSO, khan,
duge loc va duge cd dudi ap suit gidm dé tao ra chat ddu nhét mau vang nhat
(118,50g, hiéu sudt 97%). '"H NMR (400MHz, CLOROFORM-d) 8 4,15 (q, /=73 Hz,
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2H), 3,96 (s, 4H), 2,41 - 2,27 (m, 1H), 1,96 (dt, J=8,7, 4,3 Hz, 2H), 1,89 - 1,74 (m,
4H), 1,68 - 1,49 (m, 2H), 1,27 (t, /<7,1 Hz, 3H). B3C NMR (101MHz, CLOROFORM-
d) § 175,2, 108,1, 64,3, 60,3, 41,6, 33,8, 26,3, 14,3.

Budc 2: Didu ché etyl 8-formyl-1,4-dioxaspiro[4,5]dexan-8-carboxylat.
[\
o_.0O
O

EtO” ~O H

Dung dich -78°C chtra etyl 1,4-dioxaspiro[4,5]dexan-8-carboxylat (32,31g, 151mmol)
trong THF (250ml) dugc bd sung dung dich chua lithi diisopropylamit 2M (98ml,
196mmol) trong THF thong qua 6ng thong trén 5 phit. Dung dich mau néu tao ra dugc
khudy & nhiét 4o -78°C. Sau 1 gid, bé lanh dugc thay béng bon d4 va hon hop pha’m
ung nay dugc khudy & nhiét 6 0°C trong 1 gio. Hén hop phan g nay dugc lam lanh
lai xubng nhiét do -78°C va dugc xir Iy bang dung dich chira etyl format (18,65ml,
226mmol) trong THF (40ml) duoc bd sung nhé giot trén 45 phut. Hon hop phéan ing
mau vang nhat tao ra dugc khudy & nhiét @ -78°C trong 1 giv. Loai bo bé lanh va hdn
hop nay dugc bd sung nho giot NH,Cl nude bdo hoa (250ml) va hdn hop nay duge
khudy & nhiét ¢6 m6i trudong xung quanh trong 30 phut. Hon hgp mau vang nhat tao ra
nay duge chiét bing EtOAc (3 x 300ml). Pha hiru co két hop dwoc rira bang HCI 0,5N
(300ml), sau d6 dugc rira b%mg nuée mudi, duoc lam kho bang MgSOy,, dugc loc va
duoc b thanh chit diu nhét mau nau. Chét thd nay dugce tinh ché bang phuwong phap
sic ky cot nhanh trén silica gel (750 g silica, budc rira giai 9:1 hexan/EtOAc va 5:1
hexan/EtOAc) dé tao ra chét ban dau duoc thu hdi, etyl 1,4-dioxaspiro[4,5]dexan-8-
carboxylat (8,6g, 40,1mmol, hi¢u sudt 26,6%) va san phdm mong mudn, etyl 8-formyl-
1,4-dioxaspiro[4,5]dexan-8-carboxylat (20,1g, 83mmol, hiéu suét 55,0%), ca hai déu &
dang chét diu nhét mau vang. 'H NMR (400MHz, CLOROFORM-d) & 9,50 (s, 1H),
4,17 (q, J=7,2 Hz, 2H), 3,94 - 3,86 (m, 4H), 2,24 - 2,09 (m, 2H), 2,01 (ddd, /=135,
8.3, 5,1 Hz, 2H), 1,75 - 1,48 (m, 4H), 1,23 (t, /=7,2 Hz, 3H).

Budc 3: Didu ché etyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat.
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o_ 0O
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Dung dich 0°C chira etyl 8-formyl-1,4-dioxaspiro[4,5]dexan-8-carboxylat (28,9g,
119mmol) trong etanol (300ml) dugc bd sung natri borohydrua (5,30g, 137mmol) va
hén hop tao ra nay dugce khudy & nhiét do 0°C. Sau 3 gid, hdn hgp phéan tng ndy dugc
lam dirng bing nudc NH,CI bdo hoa (200ml) duge bd sung nho giot thong qua phéu
nho giot. Bon d4 dugc loai bé va chét sén sét tao ra dwgc xir ly tir tir b?lng H,0
(150ml). Hon hop tao ra dugc loc dé loai bd luong nhé chit rin mau tring. Chét loc
dang 16ng dugc cd dé loai bo hiu hét dung méi hiru co, va phin con lai duge chiét
bing EtOAc (4 x 250ml). Pha hitu co két hgp dugc rira bang nuée mubi, dugce lam kho
b%mg MgSQ,, dugc loc, duge ¢6 va duge lam kho duéi ap suét giam dé tao ra etyl 8-
(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat (27,7g, 113mmol, hi€u suét
95%) dudi dang chét ddu nhét trong. Chéit thu dugc tir thi nghiém nay dugc sit dung
truc tiép trong budc tiép theo ma khong can tinh ché thém. Trong thi nghiém riéng biét
chit thé nay dugc tinh ché biang phuong phap sic ky cot nhanh (SiO,, rira giai 3:1
hexan:EtOAc) dé tao ra etyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat
v6i hiéu sudt 91%. 'H NMR (400MHz, CLOROFORM-d) § 4,18 (q, J=7,1 Hz, 2H),
3,98 - 3,87 (m, 4H), 3,61 (d, J=6,1 Hz, 2H), 2,23 (br. s., 1H), 2,17 - 2,07 (m, 2H), 1,72
- 1,51 (m, 6H), 1,32 - 1,20 (m, 3H).

Budc 4. Diéu ché benzyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat.
[\
o__0O
OH

BnO~ ~O

Dung dich chira etyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat ( 27,6g,
113mmol) trong THF (150ml) va MeOH (50ml) dugc bd sung dung dich chira nuéc
lithi hydroxit 3N (45,2ml, 136mmol) va hdn hop ndy duoc gia nhiét dén nhiét do 60°C
ddng thoi khudy trong 17 gio. Tiép d6 bd sung thém nude lithi hydroxit 3N (30,1ml,
90mmol) va hdn hop ndy dwogc gia nhiét dén nhiét do 60°C thém 14 gid. Hon hop phén
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ung nay dugc c6 va dugc lam kho duéi éap suit giam dé tao ra chit cin chwa
carboxylat twong tng (24,5g, 107mmol), chit cin ndy dwoc st dung ma khong can
tinh ché thém.

Phén c3n trong DMF (200ml) ndy dugc bd sung benzyl bromua (12,98ml, 107mmol)
va hdn hop tao ra dugc khudy & nhiét d¢ trong phong trong 17 gio. Hbn hop phéan ng
nay dugc cd dén khoang mot nira khéi lwong ban ddu, dugc pha lodng bing EtOAc
(250ml) va duge rira bing HCI 1N (200ml). Pha chira nuéc duge chiét bing EtOAc 3
x 250ml. Pha hitu co két hop dugc rira bing H,0 (100ml), nuéc mudi, duge 1am kho
bing MgSO.4, duoge loc va dugc ¢ thanh chit diu nhét mau vang nhat. Chét th6 nay
duge tinh ché bing phuong phap sic ky cot nhanh (SiO,, gradien budc rira giai
hex:EtOAc theo ty 1€ 70:30 sau d6 hex:EtOAc theo ty 1€1:1) va dugc lam kho du6i ap
sudt giam dé tao ra benzyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat
(23,1g, 71,6mmol, hiéu suit 63% qua 3 budc). 'H NMR (400MHz, CLOROFORM-d)
8 7,40 - 7,28 (m, 5H), 5,16 (s, 2H), 3,91 (s, 4H), 3,64 (s, 2H), 2,34 (br. s., 1H), 2,22 -
2,12 (m, 2H), 1,70 - 1,63 (m, 4H), 1,62 - 1,54 (m, 2H). BC NMR (101MHz,
CLOROFORM-d) 6 175,3, 135,8, 128,5 (s, 2C), 128,1, 127,8, 108,3, 68,5, 66,4, 64,2,
64,1, 48,1, 31,3, 27,9. |

Bugc 5. Dibu ché benzyl  8-((((triflorometyl)sulfonyl)oxy)metyl)-1,4-

dioxaspiro[4,5]dexan-8-carboxylat.
[\
o__O
OTf

BnO™ ~O

Két hop két hop benzyl 8-(hydroxymetyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat
(14,9g, 48,6mmol) v6i DCM kho (250ml) trong binh ddy tron dung tich 500ml. Dung
dich nay duoc 1am lanh trong bdn dé/axeton dén xdp xi nhiét d6 -10°C va dugc bd
sung pyridin (5,31ml, 65,7mmol) sau d6 dugc bd sung nho giot TH,0O (11,09ml,
65,7mmol) trén 30 phut. Cht huyén phil mau vang nhat dugc khudy & nhiét do 0°C
(bé nuéc da) trong 1,5 gid. Hon h(_)p mau vang cam dam thu dugc véi cac chit rin
huyén phu dang ké dwgc b dudi ap sudt giam d& thu dugc phén cin, phén cin nay

dugc dit dudi 4p suat giam dé loai bo anhydrit triflic dw, sau d6, chit cin nay dugc
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hoa tan lai trong DCM (150ml). Hn hop nay duogc loc dé loai bd lugng déng ké chat
rin mau tréng ma dugc rira bang DCM. Chét loc mau cam/dé dam dugce cd va dugc
tinh ché bing phuwong phép sic ky cot gel silica nhanh (330g silica, rira giai 100%
DCM). Céac phéan doan san phim duoc két hop lai va duge cd thanh chét ddu mau cam
dac, chit diu nay duoc dit dusi chan khong cao dong thoi khudy qua dém. Mau sic
chuyén thanh mau xanh 14 cdy/xanh da trdi. Nhu vdy san phim mong mudn thu duge
(20,94g, hidu sudt 98%) & dang chét diu nhét mau xanh 14 cAy/xanh da trdi. 'H NMR
(400MHz, CLOROFORM-d) & 7,48 - 7,30 (m, SH), 5,21 (s, 2H), 4,53 (s, 2H), 4,04 -
3,87 (m, 4H), 2,30 - 2,14 (m, 2H), 1,76 - 1,56 (m, 6H). BF NMR (376MHz,
CLOROFORM-d) § -74,39 (s, 1F).

Budce 6. Didu ché benzyl 8-(florometyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat.

[\
0_0

BnO™ O

Trong binh day tron dung tich 500ml dudi khi quyén nito két hop benzyl 8-
((((triflorometyl)sulfonyl)oxy)metyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat (20,76g,
47.4mmol) véi THF khan (150ml) ma dugc dua vao qua éng thong. Dung dich mau
xanh da trdi nay duge bd sung nhé giot qua éng thong tiép TBAF, 1,0M trong THF
(71,0ml, 71,0mmol) nhé giot trén 15 phut. Hon hop nay ngay 1ap tirc chuyén sang mau
vang hoang yén khi TBAF dugc bd sung. Hon hop nay duge khudy & nhiét d trong
phong trong 1 gid. Hon hop thd thu duge duge cd @8 tao ra chét diu dic, chit dau nay
dugc pha loang bang etyl axetat (700ml) va dugc rira bing nude (2 x 250ml) va bing
nude mudi (100ml). Pha hitu co dugc lam kho bang MgS0,, duge loc va duge ¢o
thanh chét cin dic mau vang. Tinh ché bing phuong phép sic ky cot gel silica nhanh
(330g silica, gradien rira gidi 100% hexan dén hexan:EtOAc theo ty 1€ 2:1) tao ra san
phim mong mudbn dudi dang chéit ddu mau vang (13,73g, hiéu suit 94%). LCMS: m/e
309,2 (M+H)", 1,27 phit (phwong phap 6). "H NMR (400MHz, CLOROFORM-d) &
7,44 - 7,31 (m, 5H), 5,21 (s, 2H), 4,45 (d, /=47,2 Hz, 2H), 4,01 - 3,89 (m, 4H), 2,28 -
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2,16 (m, 2H), 1,75 - 1,55 (m, 6H). F NMR (376MHz, CLOROFORM-d) § -223,25 (t,
J=46,8 Hz, 1F).

Budce 7. Trong binh ddy tron dung tich 21 dugce lam lanh trong bdn d4, két hop benzyl
8-(florometyl)-1,4-dioxaspiro[4,5]dexan-8-carboxylat (13,72g, 44,5mmol) voi THF
(500ml) va sau d6 axit hydrocloric, 1,5M nuéc (534ml, 801mmol) dugc bd sung tir tir
trén 2 phut. Bén da duoc loai bo va hdn hop nay duge khudy & nhiét do trong phong
trong 15 git. Hon hop ndy duoc ¢b dudi ap sudt giam dé loai bo chét hitu co va phén
con lai dugc chiét bing etyl axetat (300ml). Pha etyl axetat dugc rira bang nude (2 x
200ml) va bing nuée mudi nuée mudi (50ml). C6 dudi ap sudt gidm tao ra san pham
mong muén (12,13g, phan luong) dudi dang chat ddu mau vang. LCMS: m/e 265,3
(M+H)", 1,19 phut (phwong phép 6). 'H NMR (400MHz, CLOROFORM-d) & 7,47 -
7,32 (m, 5H), 5,27 (s, 2H), 4,52 (d, J=47,2 Hz, 2H), 2,57 - 2,42 (m, 4H), 2,42 - 2,31
(m, 2H), 1,87 - 1,76 (m, 2H). PF NMR (376MHz, CLOROFORM-d) & -223,41 (t,
J=46,8 Hz, 1F).

Phuong phap B
g phap
H. _H OTMS
\g OH F j’ a OTMS o o
BrnQ ] £ HCI
TS 2 wo YQE@: oo l* e | m,ng

Buéc 1. Didu ché benzyl 2-(hydroxymetyl)acrylat

OH

Bnoj‘/g

O

Cho benzyl acrylat (44,6ml, 292mmol), dioxan (290ml), 1,4-diazabixyclo[2,2,2]oxtan
(32,7g, 292mmol) va nudc (270ml) vao binh dung tich 1 lit. Hon hop nay dugc khudy
manh & nhiét d0 trong phong tao thanh nhii tuong. B sung dung dich nuéc chira
formaldehyt (37%, 23,9ml, 321mmol) vao hdn hop duge khudy va khudy tiép trong 14
gio & nhiét d§ trong phong. Hdn hop phan g thd nay dugc chiét bing metylen clorua

(3 x 150ml). Céc 16p hitu co dugc phan tach, duge két hop lai va duoc rira bang hdn
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hop bao gdm nudc bao hoa amoni clorua va HCI (0,2 N) theo ty 1& 50:50. Lam bay hoi
va c6 dudi 4p suét giam (2cm Hg) & nhiét o 45°C thu dugc 49,1g siro chay tu do. San
phim thd nay dugc tinh ché trén cot gel silica dugc rira gidi v6i hdn hop gradien
EtOAc/Hexan dé tao ra san phdm néu & d&& muc duéi dang chét siro khong mau sach
(27g, 141mmol, 48%). LCMS: m/e 193,05 (M+H)", 1,78 phut (phuong phép 1). 'H
NMR (500MHz, CLOROFORM-d) § 7,50 - 7,30 (m, 5H), 6,34 (s, 1H), 5,89 (s, 1H),
5,25 (s, 2H), 4,38 (d, J=6,4 Hz, 2H), 2,20 (t, J=6,6 Hz, 1H), BC NMR (126MHz,
CLOROFORM-d) 8 166,1, 139,3, 135,7, 128,7, 128,4, 128,2, 126,2, 66,6, 62,7.

Budc 2. Diéu ché benzyl 2-(florometyl)acrylat
F

BnO\n/Q

o)

Benzyl 2-(hydroxymetyl)acrylat (13,7g, 71,3mmol) dugc hoa tan trong metylen clorua
khd (100ml) duéi nito va hén hop nay dugc l1am lanh & nhiét do -78°C. B6 sung
dietylamino Iuu huynh triflorua (DAST, 13,0ml, 98mmol) lam 4 phén trong thoi gian 5
phut vao dung dich dang khudy nay, sir dung pipette polyetylen. Dung dich mau cam
nhat duge tao thanh. Khi bd sung hoan tét, bdn d4 khd dugc loai bé va nhiét do phan
tng dugc dé nang dén nhiét do trong phong. Khudy tiép & nhiét do trong phong trong
tbng sb 4 gio. Hon hop phan ng nay dugc chuyén nhé giot, vao hdn hop bao gbm
natri bicarbonat nuéc bao hoa va nudc da dugc lam lanh (~4 °C) theo ty 1€ 50:50. Sau
khi tAt ca hdn hop phan tng thd da dugc chuyén, chiét bang ete dugc lam bn dinh bang
BHT (3x150ml). Céc 16p hitu co duoc két hop, va dugc rira mdt l4n béng nudce (50ml).
Dung moi tir pha hitu co dugc loai bé dudi ap sut giam & nhiét d§ dudi nhiét do moi
truong xung quanh (~15 °C) dén khdi lugng khong dbi (14,2g, phan lwong). Chét thd
nay duogc st dung ngay trong budc tiép theo. 'H NMR (500MHz, CLOROFORM-d) &
7,44 - 7,34 (m, 5H), 6,49 - 6,43 (m, 1H), 5,99 (dt, /=2,8, 1,5 Hz, 1H), 5,26 (s, 2H),
5,13 (d, J=46,5 Hz, 2H); F NMR (470MHz, CLOROFORM-d) & -220,91 (t, J=46,2
Hz).
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Buéc 3 - Didu ché benzyl 1-(florometyl)-4-((trimetylsilyl)oxy)xyclohex-3-

encarboxylat

o OTMS
BnO

F
Bb sung chit ban diu thd benzyl 2-(florometyl)acrylat (14,2g, 73,1mmol) va (buta-
1,3-dien-2-yloxy)trimetylsilan (vat liéu Sigma Aldrich dugc st dung nhu dugc cung
chp, 18,73g, 132mmol) trong toluen (200ml) vao binh 4p luc c6 thé bit lai. Binh nay
duge 1am bay hoi dén 80 micron Hg & nhiét do -78 °C, sau d6 dwgc lam sach béng
nito. Qué trinh nay duge 1p lai 2 14n. Binh ndy dugc bit kin va dugc dé dm dén nhiét
do trong phong trudce khi duge nhung chim vao bdn d4 & nhiét dd 125°C trong 22 gid.
Hdn hop ndy duge d& ngudi dén nhiét d6 trong phong. Phén phan uéc nhé (25pl) duge
loai bé khéi phan tng thod ndy, dugc lam kho trong chan khong & nhiét d trong phong
dé phan tich nmR trong 'H va ’F. Két qua NMR dugc twong thich véi sy tao thanh
hop chit néu & d& muc va lugng nhé regioisome Diels-Alder twong Ung. 'H NMR
(400MHz, CLOROFORM-d) & 7,43 - 7,29 (m, 5H), 5,18 (s, 2H), 4,80 (d, J=3,0 Hz,
1H), 4,52 (dq, J=46,9, 8,4 Hz, 2H), 2,65 - 2,49 (m, 1H), 2,21 - 2,00 (m, 4H), 1,92 -
1,78 (m, 1H), 0,24 - 0,12 (m, 9H); ’F NMR (376MHz, CLOROFORM-d) 5 -224,76 (t,
J=47,7 Hz, 1F) va ’F NMR khéng dang ké (376MHz, CLOROFORM-d) & -225,20 (t,
J=46,8 Hz, 0,06F). Chét thd ndy dugc lam bay hoi va duge lam kho duéi chin khong
(20 micron Hg) & nhiét d6 ~35 °C cho dén khi nhiét d6 khong dbi (24,6g, phén lugng).
Chét tho nay duoc sir dung trong budc tiép theo nhur nguyén trang ma khong can tinh

ché thém.

Budc 4. Chét tho tir bude trude (24,6 gm, 73mmol) dugce hoa tan trong THF (200ml) &
nhiét do trong phong dé tao thanh dung dich sach. Dung dich nw¢c HCI IN (2ml,
2mmol) va 4ml nudc dugc bd sung vao. Dung dich sédng nay duoc khuéy & nhiét do
trong phong trong tbng s6 16 gid. Hon hop phan ung thd nay dugce lam dimg bing
150ml hén hop bao gdm amoni natri bicarbonat nuéc bdo hoa va nudc theo ty 1¢
50:50. Lép hitu co dugce chiét bing FtOAc (3 x 75ml). Céc 16p hitu co duge két hop,
va duogc lam bay hoi dén kho dé tao ra 18,8g chét si ro dic. Phan can tho dugc tinh ché
sir dung cdt 330g silica gel rira giai bing hdn hop gradien chira theo ty 1¢ 0 dén 25%

v/v etyl axetat trong hexan, trong ~25 cQt dé tao ra hop chit néu & d& muc (15,6g,
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81,0%). LCMS: m/e 265,15 (M+H)", 1,60 phat (phuong phép 3). 'H NMR (400MHz,
CLOROFORM-d) & 7,50 - 7,30 (m, 5H), 5,26 (s, 2H), 4,43 (d, J=46,9 Hz, 2H), 2,54 -
2,29 (m, 6H), 1,90 - 1,71 (m, 2H); '°F NMR (376MHz, CLOROFORM-d) & -223,47 (t,
J=46,8 Hz, 1F).

Pidu ché (R)-benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclohex-3-enecarboxylat va (§)-benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)xyclohex-3-enecarboxylat.

0,00, .0
FsC™ N CFs
@ f OTt
'F—-———» F —————)-
KMIDS, 6.5M trong tolzen PACI{dppl)} CHxCh
BnO” O g, 7s%C 8no~ X0 dioxari, KOAC, 70°C  gpo Y0
budc 1 budre 2
O
tach chiral SFC
B e e )
budc3 :
BﬂOAO BnO” S0
{R}-dbng phin (8)-dbng phin

Bu6e 1. Didu ché benzyl 1-(florometyl)-4-(((triflorometyl)sulfonyl)oxy)xyclohex-3-

encarboxylat.

OTf

BnO”™ ~O

Trong binh ddy tron dung tich 500ml két hop benzyl 1-(florometyl)-4-
oxoxyclohexancarboxylat (12,65g, 47,9mmol) va N,N-bis(triflorometylsulfonyl)anilin
(18,81g, 52,7mmol) trong tetrahydrofuran khan (250ml). Dung dich nay dugc l1am lanh
dén nhiét do -78°C trong bdn dé/axeton khd. Dung dich lanh nay dugc bb sung nhod
giot kali hexametyldisilazit, 0,5M trong toluen (105ml, 52,7mmol) trén 30 pht. Hon
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hop nay dugc khudy & nhiét d6 -78°C trong tbng sb 2,5 gid va sau d6 dugce nhic 1én
khoi bdn da va duge khudy thém 120 phit nhiét do trong phong. Hon hop nay duge
dat vao trong bé -78°C va duge bd sung 125ml amoni clorua nuge béo hoa ddng thoi
khudy. Chét huyén phu tao ra dugc loai b khéi bé lanh va dugc cho trd lai nhiét 4o
trong phong ddng thoi khudy. Hon hop nay dugc cd dudi ap sut giam dé loai bo dung
moi hitu co, sau d6 hdn hop nay duoc bd sung etyl axetat (600ml) va nudce (300ml) va
hdn hgp nay duge lic va céac pha dugc phan tach. Lép hitu co duge rira bang nudc (2 x
200ml) va bang nuéc mubi (50ml). L6p hitu co duge 1lam kho bang MgSO,, dugce loc
va duogc cd dudi ap suét giam dé tao ra chéit ddu mau cam/vang. Phéin cin thdé dugc
tinh ché bing phuong phép siic ky cot gel silica nhanh (800g silica, rira gidi dang dong
hexan:DCM theo ty 1& 3:2). Céc phan doan san phim dugc két hop lai va dugc c6 dudi
&p suit giam dé tao ra san phim mong muén (17,43, hiéu suit 92%) dudi dang chit
diu mau rét nhat. '"H NMR (400MHz, CLOROFORM-d) § 7,43 - 7,31 (m, 5H), 5,78
(br. s., 1H), 5,26 - 5,15 (m, 2H), 4,52 (dm, J=46,7 Hz, 2H), 2,78 (d, /=16,9 Hz, 1H),
2,52 - 2,33 (m, 2H), 2,33 - 2,17 (m, 2H), 1,94 (dt, J=13,8, 6,9 Hz, 1H). PF NMR
(376MHz, CLOROFORM-d) & -73,88 (s, 1F), -225,02 (t, /=46,8 Hz, 1F).

Buéc 2. Diéu ché benzyl 1-(ﬂorometyl)-4-(4,4,5,5-tetramety1-1,3,2-dioxaborolan—2-
yl)xyclohex-3-encarboxylat.

o._0
B

BnO™ ~O

Trong binh ddy tron dung tich 500ml két hop benzyl 1-(florometyl)-4-
(((triflorometyl)sulfonyl)oxy)xyclohex-3-encarboxylat (17,42¢g, 44,0mmol), kali axetat
(0,030g, 0,307mmol), 4,4,4'4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (11,72g,
46,1mmol), 1,1'-bis(diphenylphosphino)ferroxenpaladi(Il) diclorua (3,03mg, 3,69
pmol) va dioxan khan (200ml). Binh nay dugc dit dudi khi quyén nito va dugc gia
nhiét dén nhiét 4o 70°C. Sau 5 gid, hdn hop nay dugc dé ngudi dén nhiét do trong
phong va dugc dé qua dém. Hon hop phén tmg nay dugc c6 dudi ap sudt giam va phan

cin mau dé ddm thd dugc pha lodng bang etyl axetat (600ml) va nude (300ml). Hén
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hop nay dugc lic va cac pha dugc phan tich. Phén hitu co dugc rira bing nuéc
(250ml) va sau d6 dugc rira bing nuéc mudi (100ml). Pha hiru co duge 1am khd bing
MgSO, khan, dugc loc va dugce cd dudi ap sudt giam thanh chit diu nhét mau d6 dam.
Tinh ché hdn hop thd thu dugc bing phuong phép sdc ky cot gel silica nhanh (800g
silica; budc rira giai hexan:DCM 1:3 trong 41, sau d6 DCM 100% trong 51. 2g vat li¢u
fir cac phan doan pha tron tir budc tinh ché diu tién duge tinh ché lai trén 80g gel
silica, gradien rira giai hexan 100% dén DC 100%) @& tao ra san phim mong mubn
duéi dang chit ddu dic khong mau (13,06g, higu sudt 79,4%). LCMS: m/e 375,3
(M+H)", 1,52 phit (phwong phép 6). 'H NMR (400MHz, CLOROFORM-d) & 7,44 -
7,30 (m, 5H), 6,54 (br. s., 1H), 5,25 - 5,11 (m, 2H), 4,51 (dm, J=47,4 Hz, 2H), 2,67 (d,
J=19,3 Hz, 1H), 2,29 - 2,10 (m, 3H), 2,02 - 1,89 (m, 1H), 1,86 - 1,74 (m, 1H), 1,28 (s,
12H). F NMR (376MHz, CLOROFORM-d) § -225,62 (t, J/=45,1 Hz, 1F).

Buéc 3. Chit triét quang benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)xyclohex-3-encarboxylat (11,15g, 0,0298mmol) dugc tinh ché bang
phuong phap sic ky 16ng siéu t6i han (phuong phap SFC 1) dé tao ra hop chét néu &
dé muc ddng phén riéng 1¢ phan tach:

(R)-benzyl  1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)xyclohex-3-
encarboxylat. Hop chat nay 1a dbng phan dau tién dé rira giai tir phan tach nhan SFC.
San phim nay duoc phén lap du6i dang chit diu mau vang (5,45g, do thu hoi SFC
98%, do tinh khiét nhan 99,2%). '"H NMR (400MHz, CLOROFORM-d) 8 7,42 - 7,30
(m, 5H), 6,54 (br. s., 1H), 5,24 - 5,12 (m, 2H), 4,51 (dm, J=47,2 Hz, 2H), 2,67 (d,
J=19,3 Hz, 1H), 2,27 - 2,10 (m, 3H), 2,00 - 1,90 (m, 1H), 1,85 - 1,75 (m, 1H), 1,28 (s,
12H). F NMR (376MHz, CLOROFORM-d) § -225,62 (t, J=46,8 Hz, 1F).

(S)-benzyl  1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)xyclohex-3-
encarboxylat. Hgp chét nay 1a ddng phén thir hai dé rira giai tir phan tdch nhan SFC.
San phém nay dugc phén 1dp duéi dang chit diu mau vang (4,94g, do thu hdi SFC
89%, do tinh khiét nhan 99,3%). 'H NMR (400MHz, CLOROFORM-d) § 7,43 - 7,31
(m, 5H), 6,54 (br. s., 1H), 5,24 - 5,13 (m, 2H), 4,52 (dm, J=47,2 Hz, 2H), 2,68 (d,
J=19,3 Hz, 1H), 2,27 - 2,10 (m, 3H), 2,01 - 1,90 (m, 1H), 1,85 - 1,75 (m, 1H), 1,28 (s,
12H). F NMR (376MHz, CLOROFORM-d) & -225,61 (t, J=48,6 Hz, 1F).
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Diéu ché 4-(2-bromoetyl)tetrahydro-2H-thiopyran 1,1-dioxit

E'O‘EEYOE‘ s Na* BH¢ s s
s cl
& 6  NaH Cl—Ni Li* AlH,
—_— — i
l OBt T OEt OH
0 budc 1 d budc 2 3 budc3
Oses Oz 040
oxon Ss% DIPEA s , S
> - _LBr
a’N CHCl, THF
. OH 0°C o. P _Br
budc 4 budcs O,§ ~ budc 6

Budc 1 Biéu ché etyl 2-(dihydro-2H-thiopyran-4(3H)-ylidene)axetat
S

o)

Chét trung gian néu & dé muc dugc didu ché phi hop véi chit trung gian duge béo céo

OEt

bai Lammek, Derdowska va Rekowski trong tap chi Polish Journal of Chemistry 64,
351 (1990). '

Budce 2: Diéu ché etyl 2-(tetrahydro-2H-thiopyran-4-yl)axetat
S

OEt
o)

Chét trung gian néu & d& muc duge didu ché phu hop véi chét trung gian duoc cong bd

trong tai liéu PCT WO 00/44713 véi hiéu sudt 64% trong 2 budc (1 va 2).

Budce 3: Diéu ché 2-(tetrahydro-2H-thiopyran-4-yl)etanol
S

OH
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Dung dich dd dugc lam lanh (bdn d4, 0°C) chira etyl 2-(tetrahydro-2H-thiopyran-4-
yl)axetat (6,4g, 34,0mmol) trong dietyl ete (100ml) trong binh dung tich 500ml dugc
bd sung nho giot, dung dich 1M chira lithi nhom hydrua (34,0ml, 34,0mmol) trong
THF. Huyén phu duc duge tao thanh lac d4u va su bay hoi khi hydro dugc quan sét.
H3n hop phan (g nay tr& thanh sach khi khoang 2/3 thuée thir LIAIH, dugc bd sung.
Bdn da duogc loai bd va hdn hop phan img nay dugc d 4m dén nhiét 4o moi trudng
xung quanh (~ 19-21 °C) trong 4 gio. Phan Gng nay dugc lam ding bing dung dich
NH,CI ban bdo hoa trong HC1 0,5N nho giot cho dén khi huyén phi mau tréng dugc
khuéy tur do dugc tao thanh. Chét rin nay dugc loai bod bﬁng cach loc va dugc rira bﬁng
dung mdi thém. Chét loc va phén rira dugc két hop lai va duge ¢d dudi chan khong dé
tao ra chét trung gian néu & d& muc (4,9 gm 99%). 'H NMR (400MHz,
CLOROFORM-d) § 3,71 (t, J=6,4 Hz, 2H), 2,78 - 2,53 (m, 4H), 2,03 (d, J=13,3 Hz,
2H), 1,52 (dd, J=6,8, 3,3 Hz, 3H), 1,46 - 1,33 (m, 2H).

Buéce 4: Didu ché 4-(2-hydroxyetyl)tetrahydro-2H-thiopyran 1,1-dioxit

OH

Dung dich chtta 2-(tetrahydro-2H-thiopyran-4-yl)etanol (182mg, 1,244mmol) trong
axeton (3ml) & nhiét d0 trong phong duoc b6 sung huyén phii chira Oxone® (1,53 gm,
2,5mmol) trong nudc (7ml). Sy tda nhiét nhe dugc phat hién va tiép tuc khuéy & nhiét
do trong phong trong 2 gio. Huyén phi phan tmg tho dugc chiét bang etyl axetat (3 x
20ml). Céc 16p hitu co dugc két hop lai va duge co dudi chan khong dé tao ra siro dic
chtra hop chit néu & d& muc (66 mg 29,8%). 'H NMR (400MHz, CLOROFORM-d) &
3,74 (t, J=6,3 Hz, 2H), 3,12 - 2,92 (m, 4H), 2,15 (dd, J=13,8, 2,5 Hz, 2H), 1,96 - 1,84
(m, 2H), 1,84 - 1,73 (m, 1H), 1,61 (q, J=6,4 Hz, 2H)

Buée 5; Didu ché 2-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)etyl metansulfonat
O ‘\S/’O

0
O\ /7
/y ~
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Dung dich chita 4-(2-hydroxyetyl)tetrahydro-2H-thiopyran 1,1-dioxit (30mg,
0,168mmol) trong DCM (1ml) dugc lam lanh trong bdn d4 duédi nito. DIPEA
(0,088ml, 0,505mmol) dugc bd sung, sau d6 metansulfonyl clorua (0,020ml,
0,252mmol) dugc bd sung. Hon hop phan tng ndy dugc khudy & nhiét do 0°C trong
30 phat. Hon hgp phan Gng ndy dugc pha lodng bing nuée (2ml) va duge chiét bang
DCM (3 x 5ml). Céc 16p hitu co két hop dugc rira bing nuée mudi (Sml), dugc 1am
kho bing Na,SO4 va duge cd dudi ap sudt giam. San phdm thd nay dugc tinh ché bang
phuong phap sdc ky nhanh trong cot gel silica dugc rira giai bing EtOAc/Hexan 50 -
100% str dung méy do ELS d8 tao ra hop chit mong mubn dudi dang chét diu (37mg,
86%). LCMS m/e 257,10 (M+H)", 1,086 phiit (phwong phép 3). 'H NMR (400MHz,
CLOROFORM-d) § 4,29 (t, J=5,9 Hz, 2H), 3,03 (s, 3H), 3,11 - 2,94 (m, 4H), 2,14 (dt,
J=14,2, 1,2 Hz, 2H), 1,98 - 1,73 (m, 5H).

Buéc 6: Didu ché 4-(2-bromoetyl)tetrahydro-2H-thiopyran 1,1-dioxit

O~.-.0
%7

Br

Dung dich chira 2-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)etyl metansulfonat
(37mg, 0,144mmol) trong THF (2ml) dugc bd sung lithi bromua (37,6mg,
0,433mmol). Hon hgp nay dugc khudy & nhiét do trong phong trong 18 gid. Dung mdi
duge loai bd va chét cin nay duoc hoa tan trong DCM (20ml) va dugc rira bang nudc
mudi (20ml). Lép chira nuéc duge chiét bing DCM (2 X 20ml). Céc 16p DCM két hop
duoc 1am kho bing Na,SO, va dugc ¢d dudi ap sut giam. San phdm tho ndy dugc tinh
ché bing phuong phép sic ky nhanh trong cdt gel silica dugc ria giai bang
EtOAc/Hexan 40-75% st dung may do ELS dé tao ra san phAm mong mubn dudi dang
chit rin (30mg, 86%). LCMS m/e 241,05 (M+H)", 1,5 phut (phwong phép 3). 'H
NMR (400MHz, CLOROFORM-d) 8 3,46 (t, /=6,4 Hz, 2H), 3,12 - 2,94 (m, 4H), 2,17
- 2,07 (m, 2H), 1,96 - 1,80 (m, 5SH).

Diéu ché 4-(1-amino-2-metylpropan-2-yl)thiomorpholin 1,1-dioxit
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Buéc 1: Didu ché N-(2-amino-2-metylpropyl)axetamit
O

A~ N

H
Chét trung gian néu & d& muc dugc diéu ché phu hop v6i quy trinh dugc cong bb trong
tai liéu patent M§: 4906661, 82%. '"H NMR (500MHz, CLOROFORM-d) & 6,01 (br.
s., 1H), 3,15 (d, /=5,8 Hz, 2H), 2,04 (s, 3H), 1,14 (s, 6H).

Buéc 2: Didu ché N-(2-(1,1-dioxidothiomorpholino)-2-metylpropyl)axetamit
O

0 o
)LN/XNJ

H
Dung dich chita N-(2-amino-2-metylpropyl)axetamit (2,3g, 17,67mmol) trong 2-
propanol (28ml) dugc bd sung (vinylsulfonyl)eten (2,3g, 19,47mmol) trong binh é&p
luc ¢6 thé bit kin lai. Dung dich nay dugc ria bing nito va dugc gia nhiét & nhiét do
100°C trong 4 gio. Sau khi lam ngudi dén nhiét do trong phong, chét rin bét dau dugc
phén tach. Chét nay dugc loc, dugc rira bing isopropanol va dugc lam kho dé tao ra
san phdm mong mubdn (2,7gm, 61,5%). 'H NMR (500MHz, CLOROFORM-d) d 5,73
(br. s., 1H), 3,28 (d, J=5,2 Hz, 2H), 3,12 - 3,00 (m, 8H), 2,04 (s, 3H), 1,15 - 1,10 (m,
6H).
Buéce 3: Diéu ché 4-(1-amino-2-metylpropan-2-yl)thiomorpholin 1,1-dioxit

0

/

/
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Dung dich chua N-(2-(1,1-dioxidothiomorpholino)-2-metylpropyl)axetamit (100mg,
0,403mmol) trong MeOH (2ml) dugc bd sung NaOH 1IN (2,013ml, 2,013mmol) va
hdn hop nay dugc khudy & nhiét @6 70°C trong 18 gio. Thém NaOH (2,013ml,
2,013mmol) dugc bd sung va dung dich nay dugc khudy & nhiét 9 90°C trong 24 gio.
H&n hop phan tmg nay dugc cd dudi 4p sudt giam dé loai bé MeOH va chét cin duoc
chiét bing EtOAc (2 x 20ml). C4c 16p hitu co két hop nay dugc lam kho bang Na,SOx,
duoc loc va dugce co dudi ap sudt giam. San phim tho nay dugc tinh ché bang phuong
phép séc ky nhanh trong cot gel silica dugc rira giai bing MeOH/CH,Cl, 5-10% st
dung may do ELS dé tao ra san phdm mong muén duéi dang chét dau hidu sudt phan
luong. LCMS m/e 207,20 (M+H)", 0,268 phiit (phwong phép 3). 'H NMR (400MHz,
CLOROFORM-d) & 3,07 (s, 8H), 2,71 (s, 2H), 1,11 (s, 6H).

Vidul _

Pidu ché axit ddéng phan phi d6i hinh (1R)- va (1S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

NaOH, Dioxan u &

budc 2 5\@ z
bl

Vidul

Budc 1. Didu ché etyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)- 1-(prop-
1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

-81-



26667

Hdn hop bao gdm (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-52,5b,8,8,11a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (240mg, 0,321mmol) (dugc diéu ché
nhu duge mo ta trong tai liéu W02013123019), chét triét quang etyl 1-(florometyl)-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-encarboxylat (91mg,
0,291mmol), natri carbonat hydrat (108mg, 0,874mmol) va paladi tetrakis (20,21mg,
0,017mmol) dugc hoa tan trong dioxan (4ml) dudi nito. Dung dich mau cam dugce tao
thanh, dung dich nay khi bd sung nuéc (1ml) chuyén thanh huyén phu mau vang rat
nhat. Hon hop ndy dugc 1am lanh xubng nhiét d -78°C va céc chu ky 1am bay hoi/rira
duoc thuc hién 3 14n. Binh nay dugc nhiing chim trong bé diu dugc gia nhiét & nhiét
d6 85°C trong téng sb 2 gio. Huyén phlt mau den thu dugc dugc pha loang bing etyl
axetat (20ml) va dugc rira bang nudc (30ml). Pha hitu co duge thu gom va dugc lam
kho bang natri sulfat, dugc loc va duge cb dudi ap sudt giam. San phdm thd ndy dugc
tinh ché bing phwong phép sic ky nhanh @ thu dugc chét rén mau tring (180mg,
79%). MS: m/e 783,47 (M+H)", 2,36 phut (phuong phap 1) '"H NMR (400MHz,
CLOROFORM-d) § 5,32 (d, J=3,5 Hz, 1H), 5,18 (d, J=5,5 Hz, 1H), 4,75 (d, J=1,5 Hz,
1H), 4,62 (s, 1H), 4,58 - 4,37 (m, 2H), 4,25 - 4,15 (m, 2H), 3,24 - 2,41 (m, 14H), 2,27
- 1,76 (m, 20H), 1,70 (s, 3H), 1,64 - 1,31 (m, 13H), 1,10 - 1,04 (m, SH), 1,00 - 0,88
(m, 8H), 0,85 (s, 3H). F NMR (376 MHz, CLOROFORM-d) & -225,42 (s, 1F)

Buée 2. NaOH (IN, 2ml, 2,0mmol) dugc bd sung vao dung dich chua etyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,1 1 a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yI)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (180mg, 0,230mmol) trong 1,4-
dioxan (4ml) va MeOH (2ml). Hon hgp ndy dugc khudy & nhiét d§ 66°C trong 2 gio,
tao thanh dung dich sach. Hon hop phén img thd ndy dugc tinh ché bang HPLC diéu
ché (cot Xbridge OBD prep shield RP C18 19 x100 mm) (MeCN / H,0 / AcONH,) dé
tao ra axit 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-
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1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic dudi dang chit rin mau tring
(29mg, 16,7%). MS: m/e 755,50 (M+H)", 2,548 phut (phuong phép 4) 'H NMR
(400MHz, CLOROFORM-d) § 5,34 (br. s., 1H), 5,19 (br. s., 1H), 4,74 (br. s., 1H),
4,61-4,49 (m, 3H), 3,18 (d, J/=10,5 Hz, 2H), 2,97 - 2,40 (m, 12H), 2,35 - 1,78 (m,
14H), 1,73 - 1,60 (m, 6H), 1,58 - 1,17 (m, 11H), 1,13 (br. s., 3H), 1,08 (m, 4H), 1,01 -
0,90 (m, 8H), 0,86 (br. s., 3H). F NMR (376MHz, CLOROFORM-d) § -217,84 - -
231,26 (m, 1F)

Vi du diéu ché lava 1b

Phan tiach HPLC coa vi dy 1 thanh axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (Vi du la) va axit (R)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,11a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (Vi du 1b)

Hai chét déng phan khong d6i quang dugc phan tach st dung HPLC diéu ché (phuong
phép 17). San phidm ddu tién dé rira gidi duge xdc dinh 14 axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
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xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (vi du 1a) (chét rén mau tréng,
18mg, 29,6%). MS: m/e 755,55 (M+H)", 2,620 phut (phuong phép 4). 'H NMR
(400MHz, METANOL-d,) & 5,35 (br. s., 1H), 5,21 (d, J=4,8 Hz, 1H), 4,85 (s, 1H),
4,74 (s, 1H), 4,63 - 4,39 (m, 2H), 3,51 - 3,43 (m, 1H), 3,41 - 3,37 (m, 3H), 3,28 (d,
J=4,0 Hz, 1H), 3,20 (d, J=10,0 Hz, 1H), 3,10 (br. s., 1H), 3,02 - 2,96 (m, 3H), 2,85 -
2,68 (m, 2H), 2,63 - 2,51 (m, 2H), 2,35 - 1,78 (m, 16H), 1,77 (s, 3H), 1,74 - 1,28 (m,
15H), 1,21 (s, 3H), 1,11 (s, 3H), 0,99 (s, 3H), 0,97 (s, 3H), 0,93 (s, 3H). "F NMR
(376MHz, METANOL-d;) & -227,00 (s, 1F).

Hop chit tht hai duoc phin 1ip dugc xdc dinh la: axit (R)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (Vi du 1b), (chét rin mau tring,
20mg, 32,8%) MS: m/e 755,55 (M+H)", 2,626 phut (phuong phip 4) 'H NMR
(400MHz, METANOL-d,) § 5,35 (br. s., 1H), 5,21 (d, J/=4,5 Hz, 1H), 4,85 (br. s., 1H),
4,75 (s, 1H), 4,61 - 4,36 (m, 2H), 3,38 - 3,19 (m, 6H), 3,05 (m, 1H), 2,98 (s, 3H), 2,89
(d, J=7,8 Hz, 1H), 2,82 - 2,70 (m, 1H), 2,67 - 2,50 (m, 2H), 2,45 - 1,97 (m, 14H), 1,92
- 1,80 (m, 3H), 1,78 (s, 3H), 1,73 - 1,28 (m, 14H), 1,21 (br. s., 3H), 1,14 - 1,08 (m,
3H), 1,01 - 0,99 (m, 3H), 0,97 - 0,94 (m, 3H), 0,93 (s, 3H). PF NMR (376MHz,
METANOL-d,) 0 -227,04 (s, 1F).

Phuong phép diéu ché khac cho vi du la: mudi bis hydroclorua axit (S)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-octadecahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Buéc 1. Pidu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,1 1a-pentametyl-3 a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)- 1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1/-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat.

Trong binh 4&p lgc thuy tinh dung tich 350ml c6 nat ren két hop
(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-53,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (9,00g, 12,05mmol), (S)-benzyl 1-
(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3 -encarboxylat
(4,96g, 13,25mmol) va cloro(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-
biphenyl)[2-(2'-amino-1,1"-biphenyl)]paladi(Il) (X-Phos aminobiphenyl paladi clorua
precatalyst, XPhos-Pd-G2, 0,569g, 0,723mmol). Binh nay dugc 1am sach bing nito, va
binh phan ing dugc bd sung THF khan (180ml). Dung dich nu¢c K3POq4 0,5M duogc
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diéu ché méi dugc 1am sach bang khi nito va dugce bd sung vao binh nay (60,2ml,
30,1mmol). Binh ndy dugc bit kin va dung dich mau vang thu dugc dugc khudy &
nhiét 36 80°C. Mau ciia hdn hop nay dugc 1am dédm thanh mau xanh 14 cdy dém trén
30 phat. Hdn hop nay dugc gia nhiét trong 18 gid. Hén hop phan tng dugc lam mau
xanh dugc pha logng bang EtOAc (700ml) va dugc rira bang natri bicarbonat nuéc 5%
(250ml x 2) va sau d6 duge rira bing nuée mubi (100ml). Pha chita nuée duge chiét
bing 2 x 100ml cloroform va cédc pha hitu co dugc két hop, duoc 1lam kho bing
MgSO,, dugc loc va duge co thanh chét rdn bot mau vang. Chét tho nay dugc tinh ché
bang phwong phép sdc ky cot nhanh (800g silica, budc rira giai hexan:axeton 3:1 trong
81, sau d6 hexan:axeton 1:1 trong 41). Cac phén doan duoc tron 14n tir phwong phap sic
ky dAu tién (1,0g vét lidu) dugc tinh ché bing phuwong phép séc ky silica nhanh (80g
silica, gradien rita giai hexan 100% dén hexan:axeton 3:1 trén dung tich 8 cot, gift
hexan: 3:1 axeton trong dung tich 10 c{t). Nhu vdy thu dugc vét liéu mong mubn
(7,18, hiéu suét 70,5%) dudi dang chét rén bot mau vang. LCMS: m/e 845,6 (M+H)",
1,57 phut (phuong phéap 6). 'H NMR (400MHz, CLOROFORM-d) & 7,41 - 7,31 (m,
5H), 5,32 (s, 2H), 5,23 - 5,15 (m, 2H), 5,13 (dd, J=6,0, 1,6 Hz, 1H), 4,73 (d, /=2,2 Hz,
1H), 4,64 - 4,44 (m, 3H), 3,13 (dd, J=15,4, 13,0 Hz, 2H), 2,89 - 2,78 (m, 4H), 2,68 -
2,53 (m, 4H), 2,52 - 2,41 (m, 2H), 2,21-1,16 (m, 31H), 1,13 - 0,99 (m, 7H), 0,97 (s,
3H), 0,91 (s, 3H), 0,90 (s, 3H), 0,85 (s, 3H). ’F NMR (376MHz, CLOROFORM-d) &
-225,07 (t, J=46,8 Hz, 1F).

Buéce 2. Piéu ché axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic.
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Trong binh day tron dung tich 500ml két hop (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,11a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (7,17g, 8,48mmol) véi lithi
hydroxit, 1,0M nuéc (42,4ml, 42,4mmol) va tetrahydrofuran (50ml) va MeOH (50ml).
Hén hop nay duoc gia nhiét dén nhiét dd 75°C trong 2,5 gid. Hon hop gin nhu mau
den nay dugc cd dudi ap sudt giam dé thu dugc chét cin rin. Chét cin nay dugc hoa
tan lai trong hon hgp bao gbm axetonitril (50ml) va cloroform (50ml) va dung dich
may den nay dugc xtr ly nho giot bing axit trifloroaxetic (6,54ml, 85mmol). Hén hop
nay sau d6 dugc cd dudi ap sudt giam dé tao ra hdn hop 2 pha (dAu mau den v6i chat
16ng trong sudt ndi bén trén). Hon hop nay dugc pha lodng bing axetonitril:cloroform
(150ml) va duge co lai dudi ap suét giam. Qua4 trinh cd/hoa tan dugc ldp lai 1 14n nira
dé tao ra chit ddu mau den, chét dau nay dugc dit dudi chan khong cao qua dém. Chét
diu mau den duoc hoa cliimg qua dém thanh bot. Chét rin mau den thd ndy dugc hoa
tan trong hdn hgp bao gdm cloroform (20ml) va axeton (5ml) va dugc nap vao cot
ngin gdm silica (xdp xi 60g) v6i xelit bén trén (xdp xi 25g). Rira giai bang
axeton:cloroform 1:1 (500ml) sau d6 bang axeton:cloroform 3:1 (1000ml) loai b6 mau
den, va san phdm dugc rira gidi du¢i dang dai mau vang. Cac phén doan san phim
duge két hop lai va duge cd dudi ap sudt giam dé tao thanh chét rin bot mau vang hut
dm (16g). Mot phdn chét rin nay (xép xi 1,4g) dugc hoa tan nhanh trong 5ml
axetonitril:nuéc 80:20 va dugc nap vao hop 130g Isco Redisep Rf Gold C18. Dung
mdi A = 90% nude, 10% axetonitril, 0,1% TFA. Dung mdi B = 10% nude, 90%
axetonitril, 0,1% TFA. Gradien rtra giai 30-100% B trén dung tich 8 cot, sau do gitr
100% B trong dung tich 8 cot. Co dudi ap sudt giam cac phan doan chira sén phém tao
ra chét bot mau tring sach. Vit liéu tinh khiét nay dugc dit sang mot bén 1am mé 1.
Phin con lai cta chét thd nay (xAp xi 14,5g) dugc hoa tan nhanh trong 20ml hén hop
bao gdm axetonitril:nuéc theo ty 1& 80:20. Chét tho nay dugc tinh ché bang HPLC
didu ché pha d4o trong 9 13n tiém sir dung phuong phap HPLC diéu ché 1. Vat li¢u
tinh khiét thu dugc theo cach nay dugc két hop véi vat ligu tinh khiét mé 1 thu dugc

trude d6 dé tao ra 6,32g chét bot mau tring sach (mé 2) cing véi vat liéu khong tinh
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khiét nhe (1,40g) tir cic phan doan dugc pha tron. V4t liéu tir cic phén doan dugc pha
tron (1,40g) dugc nap tdi thiéu 80:20 axetonitril:nudc vao hop 130g Isco Redisep Rf
Gold C18. Dung méi A = 90% nuéc, 10% axetonitril, 0,1% TFA. Dung moi B = 10%
nuée, 90% axetonitril, 0,1% TFA. Gradien rira giai 30-100% B trén dung tich 10 cgt,
sau d6 gitt 100% B trong dung tich 4 cot. Co dudi ap suit giam cic phan doan chira
san phém tao ra chit bot mau tréng sach (1,17g). Céc vat liéu nay duoc Két hop v6i vat
liéu sach mé 2 dé tao ra hop chét néu & d& muc dudi dang mudi TFA (7,41g, hiéu suét
89%. chét bot mau tring). LCMS: m/e 755,6 (M+H)", 1,29 phut (phuong phép 6). 'H
NMR (400MHz, Axetic) & 5,39 (br. s., 1H), 5,24 (d, J/=4,6 Hz, 1H), 4,85 (s, 1H), 4,74
(s, 1H), 4,56 (dm, J=47,2 Hz, 2H), 3,93 - 3,65 (m, 6H), 3,43 (tt, /=11,3, 3,9 Hz, 1H),
3,26 (t, J=12,3 Hz, 2H), 3,02 (s, 3H), 2,86 - 2,73 (m, 1H), 2,61 (d, J=16,6 Hz, 1H),
2,43 (d, J=13,0 Hz, 2H), 2,35 - 2,13 (m, 7H), 2,13 - 2,09 (m, 1H), 2,01 - 1,78 (m, 4H),
1,78 - 1,70 (m, 4H), 1,69 - 1,45 (m, 9H), 1,45 - 1,27 (m, 3H), 1,24 - 1,12 (m, 5H), 1,10
(s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H). F NMR (376MHz, Axetic) 5 -76,46
(s, IF), -225,82 (t, J=46,8 Hz, 1F).

Budc 3. Trong binh ddy tron dung tich 500ml c6 thanh khudy tir tinh, két hop
axetonitril (150ml) véi axit hydrocloric nuée 6,0M (37,1ml, 223mmol). Hon hop duoc
khudy nhanh nay dugc bd sung thong qua phéu nhé giot dung dich chira axit (S)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,1 1a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1 -en-2-yl)-
2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic, mubi TFA (7,30g, 7,42mmol)
duoc hoa tan trong axetonitril (60ml). Gan nhu ngay lap tic chét két tia rin duoc tao
thanh va tré nén nhe hon khi viéce bd sung trén dién ra. Viéc bd sung dwgc hoan thanh
trong tong cong 20 phut. Huyén phtt mau tréng sita duoc khudy & nhiét d6 trong phong
trong 1,25 gio. Huyén phii ndy dugc lam lanh trong bdn d4 va chét rén mau tring rit
min thu dugc tir @6 duoc phan tach bing cach loc, duge x4 béng axetonitril da lanh,
duoc dé dén kho trong khong khi va sau d6 dugc 1am khd duéi chan khong cao & nhiét
do trong phong. Tir d6 phan tach dugc san phim mong muédn du6i dang chét bot mau
tring (5,857g, hiéu sudt 95%). LCMS: m/e 755,5 (M+H)", 1,27 phit (phuong phap 6).
'H NMR (400MHz, Axetic) § 5,39 (br. s., 1H), 5,25 (d, /=4,6 Hz, 1H), 4,89 (s, 1H),
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4,75 (s, 1H), 4,55 (dm, J=47,2 Hz, 2H), 4,13 - 3,87 (m, 4H), 3,82 (br. s, 2H), 3,55 -
3,42 (m, 2H), 3,39 (br. s., 1H), 3,03 (s, 3H), 3,01 - 2,90 (m, 1H), 2,62 (d, J~<17.,9 Hz,
1H), 2,55 - 2,43 (m, 2H), 2,43 - 2,14 (m, 8H), 1,95 - 1,79 (m, 3H), 1,79 - 1,71 (m, 4H),
1,69 - 1,47 (m, 9H), 1,47 - 1,28 (m, 4H), 1,22 (s, 3H), 1,19 - 1,12 (m, 2H), 1,10 (s,
3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,96 (s, 3H). F NMR (376MHz, Axetic) § -225,81 (t,
J=45,1 Hz, 1F).

Phwong phap diéu ché khac cho vi dy 1b:

Pidu ché axit (R)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,132aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

NS WL
caad TS
ro” A N
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budc 2

1.NaOH
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Buéc 1. Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 -
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
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Binh chita (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop- 1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro- 1 H-xyclopenta[a]chrysen-9-yl triflorometansulfonat (3,0g, 5,3 g8mmol),
(R)-benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)xyclohex-3-
encarboxylat (2,013g, 5,38mmol) (dugc didu ché nhu dugc md ta trong tai liéu
W02013169578, va kali phosphat tribasic (3,43g, 16,14mmol) duge bd sung chét tién
xtc tac Buchwald X-Phos thé hé 2 (0,042g, 0,134mmol). Hdn hop nay dugc pha lodng
bing THF (20ml) va nuéc (4ml), duge rira bing nito va dugc gia nhiét dén nhiét do
50°C. Sau khi gia nhiét hdn hop nay trong 15,5 giv, hdn hop dugc 1am ngudi dén nhiét
do trong phong va dugc co tiung phan duéi ap suit giam. Hdn hgp nay dugc pha loang
bang nude (75ml) va dugce chiét bing etyl axetat (3 x 75ml). C4c 16p hitu co duge lam
kho bing magié sulfat, duge loc, va duge c6 dudi ap sult giam. Chét can nay dugc
tinh ché bang phuwong phép sic ky nhanh st dung gradien 0-10% metanol trong
diclorometan va cot gel silica 220g dé tao ra san phdm néu & dé muc (3,34g, hiéu suét
95%) duéi dang chét bot mau tring nhat. LCMS: m/e: 656,6 (M+H)", 2,30 phit
(phuong phéap 1). "H NMR (500MHz, CLOROFORM-d) 8 = 7,39 - 7,30 (m, 5H), 5,32
(br. s., 1H), 5,21 - 5,15 (m, 2H), 5,11 (dd, J=6,1, 1,9 Hz, 1H), 4,73 (d, J=2,0 Hz, 1H),
4,61 (dd, J=2,1, 1,3 Hz, 1H), 4,53 (dm, J=47,3 Hz, 2H), 2,64 - 2,51 (m, 2H), 2,23 -
1,93 (m, 7H), 1,70 (s, 3H), 1,07 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,87 (s, 3H), 0,85
(s, 3H), 1,85 - 0,83 (m, 22H).

Buéce 2. Didu ché (R)-benzyl 1-(florometyl)-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Binh c6 thé bit kin chira benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylat (3,34g, 5,09mmol)
duoc bd sung axit phosphoric, mudi kali (5,40g, 25,5mmol), kali iotdua (0,930g,
5,60mmol), va 1-(2-cloroetyl)-4-(metylsulfonyl)piperidin. HCI (4,01g, 15,28mmol).
Hon hop nay dugc pha lodng bang axetonitril (50ml), dugc rira bang nito, sau d6 binh
ndy dugc bit kin va dugc gia nhiét dén nhiét d@d 100°C. Sau 4 gio gia nhiét, hdn hop
nay dugc 1am ngudi dén nhiét d trong phong va dugc khudy qua dém & nhiét do trong
phong. Hon hop nay dugc pha lodng bang 50ml axetonitril va thém 1g 1-(2-cloroetyl)-
4-(metylsulfonyl)piperidin. HCI duoc bd sung. Binh nay dugc bit kin va hdn hop nay
dugc gia nhiét dén nhiét 4o 100°C trong 2 gid. Hon hgp nay dugc lam ngudi dén nhiét
dd trong phong va dugc co dudi ap sudt giam. Chét cin nay dugc pha loang bang nuéc
(75ml) va dugc chiét bang diclorometan (3 x 75ml). Céc 16p hitu co két hop dugc lam
kho béng natri sulfat, duogc loc, va dugc c¢d dudi ap sut giam. Chét cin nay duoc tinh
ché bang phuong phap sdc ky nhanh st dung gradien MeOH 0-8% trong diclorometan
va cot gel silica 220g. Cac phan doan chira san phém dugc két hop lai va duge co dudi
ap sudt giam. Chét cin nay dugc tinh ché lai bang phwong phap sic ky pha dao (cot
C18 150g, gradien axetonitril 30-90% trong nuéec véi TFA 0,1% duoc thém vao) dé
tao ra mudi TFA cua san phém néu & dé muc (3,17g, 3,30mmol, hiéu suét 64,9%) duéi
dang chat bot mau tring. LCMS: m/e: 845,6 (M+H)", 2,10 phit (phuong phép 1). 'H
NMR (500MHz, CLOROFORM-d) & = 7,39 - 7,30 (m, 5H), 5,32 (br. s., 1H), 5,21 -
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5,15 (m, 2H), 5,11 (dd, J=6,1, 1,7 Hz, 1H), 4,78 (s, 1H), 4,70 (s, 1H), 4,53 (dm,
J=47.1 Hz, 2H), 3,44 - 3,21 (m, 6H), 3,17 - 3,08 (m, 1H), 3,05 - 2,97 (m, 1H), 2,90 (s,
3H), 2,79 - 2,57 (m, 4H), 1,69 (s, 3H), 1,12 (s, 3H), 1,02 (s, 3H), 0,92 (s, 3H), 0,87 (s,
3H), 0,86 (s, 3H), 2,37 - 0,83 (m, 31H).

Bude 3. Dung dich chira (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8.8,1 la-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (3,17g, 3,75mmol) trong 1,4-
dioxan (30ml) va metanol (10ml) duoc bb sung NaOH (3N) (7,50ml, 22,50mmol) va
hdn hop nay dugc gia nhiét dén nhiét @6 80°C trong 17 gio. Hdn hop nay duge lam
lanh dén nhiét do trong phong va dugc cd timg phin duéi ap sudt giam. HOn hgp nay
duoc axit hda béng cach thém vao HCI 1IN, va céc chit rén dugc tao ra dugc thu gom
bing cach loc. Vit liéu rin thu gom dugc dugc bd sung 20ml nudc va dung dich
NaOH 1IN (9,38ml, 9,38mmol). Hon hop nay dugc khqu trong 10 phut, sau d6 dugc
o dudi 4p sudt giam. Chét cin ndy dugc pha lodng bing nude (20ml) va axetonitril
(30ml) va dugc xtr ly bing TFA (1,445ml, 18,75mmol). Hon hop nay sau d6 duge co
dudi ap sudt giam va dugc hép thu vao gel silica va dugc tinh ché st dung gradien
cloroform 20-30% trong axeton va cft gel silica 220g. Cac phan doan chira san phim
mong mudn dugc két hop lai va duge cd dudi ap sudt giam dé tao ra san phim duéi
dang mudi TFA. Chét cin nay dugc pha lodng bing 200ml axetonitril va dung dich
HCI 6N (6,66ml, 40,0mmol) dugc bd sung dé chuyén thanh mudi HCI. Céc chét ran
duogc tao thanh va hdn hgp nay dugc pha loang bang 20ml cloroform. Céc chét ran
khong dugc hoa tan vi vay hdn hop nay duge cd dudi ap sudt giam. Chét cin nay dugc
pha logng lai b'?lng axetonitril va cloroform va HCI 6N (6,66ml, 40,0mmol) dugc bd
sung. HOn hop nay dugc cd dudi ap sudt giam va quy trinh ndy duoc 13p lai lan thir 3. -
Sau d6 cac chit ran nay dugc pha lodng bang axetonitril va dugc gia nhiét dén nhiét do
hdi lvu, sau d6 duge 1am ngudi dén nhiét do trong phong va dugc thu gom bang cach
loc d& tao ra mudi HCI clia san phim mong mudn. Vi tap chit khoang 1,5% van con,
hdn hop nay duge chuyén dbi lai thanh mubi TFA d8 tinh ché bang cach bd sung 20ml
nude va NaOH 1IN (8,26ml, 8,26mmol), khudy trong vai phut, sau d6 duoc cd dudi ap
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suét giam. Chét cin nay sau d6 dugc pha loang bing nuéc (20ml) va axetonitril (30ml)
va duge xtt 1y bang TFA (1,273ml, 16,52mmol). Hén hop nay dugce co dudi ap suét
giam va duoc hép thy vao silica gel va dugc tinh ché st dung gradien cloroform 20-
30% trong axeton va cdt gel silica 220g. Céc phan doan chira hop chét néu & dé& muc
duoc két hop lai va duge cd dudi dp sudt giam dé tao ra san phdm duéi dang mubi
TFA. HPLC chét cin nay cho thdy van con céc tap chit nho. Hon hop nay dugce tinh
ché lai st dung cot C18 150g va gradien axetonitril 30-90% trong nude voi TFA 0,1%
duoc bd sung. Cac phin doan chira san phém mong mudn dugc két hop lai va dugc cd
dudi ap suét gidm dé tao ra san phdm dudi dang chit rin mau tring, mudi TFA cua san
pham néu & d& muc. P& chuyén d6i thanh mudi HCl, chét cin ndy dugc hoa tan trong
axetonitril va dugc xr ly b%mg dung dich HCI 6N (6,66ml, 40,0mmol), sau do6 duogc cd
dudi ap suét giam. Quy trinh ndy dugc 1ap lai thém 2 1dn, sau do cac chét rin duge pha
lodng bing axetonitril, dugc gia nhiét dén nhiét d hdi luu, duge 1am lanh, va duge thu
gom bing cach loc dé tao ra axit (R)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 la-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)- 1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic, mudi bis HCI (1,6g, 1,859mmol,
49,6% hiéu suit) dudi dang chat rin mau tring, LCMS: m/e: 755,5 (M+H)", 1,69 phut
(phwong phap 1). 'H NMR (400MHz, Axetic acid-dy) 8 = 5,37 (br. s., 1H), 5,22 (d,
J=4.8 Hz, 1H), 4,86 (s, 1H), 4,72 (s, 1H), 4,53 (dm, /~47,0 Hz, 2H), 4,09 - 3,72 (m,
6H), 3,51 - 3,27 (m, 3H), 3,01 (s, 3H), 2,98 - 2,88 (m, 1H), 2,59 (d, /~17,6 Hz, 1H),
2,52 - 2,40 (m, 2H), 1,74 (s, 3H), 1,19 (s, 3H), 1,08 (s, 3H), 2,39 - 1,04 (m, 29H), 1,00
(s, 3H), 0,95 (s, 3H), 0,93 (s, 3H). C45H71FN204S - 2,0 HCI « 1,530 H20.

Vidu2

Pidu ché axit ddng ophén phi d6i hinh (1R- va  (1S)4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7,8,11,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic
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Bu6c 1. Didu ché etyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Hop chit néu & d& muc duoc diéu ché & hiéu suét 82% sau quy trinh dugc mo ta bén
trén @& didu ché etyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-
1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat, sur dung
(1R,3aS,5aR,5bR,7aR,11aR,1 1bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (dugc diéu ché nhu dugc mo ta trong
tai lieu WO2013123019) thay cho (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat 1am chét phan tmg. MS: m/e 755,55
(M+H)", 2,706 phut (phuong phap 4) - 'H NMR (400MHz, CLOROFORM-d) 8 5,32
(d, J=3,5 Hz, 1H), 5,18 (d, J=5,8 Hz, 1H), 4,73 (d, J/~1,8 Hz, 1H), 4,66 - 4,58 (m, 1H),
4,56 - 4,39 (m, 2H), 4,26 - 4,15 (m, 2H), 3,17 - 2,92 (m, 8H), 2,83 - 2,45 (m, 6H), 2,22
- 2,05 (m, 3H), 2,03 - 1,72 (m, 5H), 1,69 (s, 3H), 1,65 - 1,26 (m, 16H), 1,23 (br. s.,
3H), 1,18 - 1,02 (m, 7H), 1,01 - 0,89 (m, 8H), 0,86 (s, 3H), YF NMR (376MHz,
CLOROFORM-d) & -225.,41 (s, 1F).
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Budc 2. Hop chét néu & dé muc duoc diéu ché & hiéu suét 11,5% sau quy trinh dugc
mdé td trong budc 2 & trén d@ didu ché etyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat, sur dung etyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat thay cho etyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-
pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1-yl)etyl)amino)-1-(prop- 1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat lam chit phan tmg. MS: m/e
727,55 (M+H)", 2,527 phit (phuong phap 4)° 'H NMR (400MHz, CLOROFORM-d) 3
5,34 (br. s., 1H), 5,18 (br. s., 1H), 4,76 (br. s., 1H), 4,64 - 4,56 (m, 2H), 4,48 (br. s.,
1H), 3,26 - 2,94 (m, 8H), 2,90 - 2,38 (m, 6H), 2,32 - 1,77 (m, 10H), 1,70 (m, 6H), 1,61
- 1,17 (m, 12H), 1,15 - 1,03 (m, 6H), 1,01 - 0,91 (m, 8H), 0,87 (br. s., 3H), BF NMR
(470MHz, CLOROFORM-d) 5 -225,02 (br. s., 1F).

Vi du diéu ché 2a va 2b

Phan tach HPLC vi du 2 thanh axit (S)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (vi du 2a) va axit
(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (vidu 2b)

-05-



Hai chét ddng phan khong d6i quang dugc phan tach sir dyng HPLC diéu ché (phuong
phép 17). San phdm diu tién dé rira gidi dwoc xach dinh la axit (S)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentamefyl- 1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (vi du 2a) (chét
rfn mau tring, 7mg, 33%). MS: m/e 727,55 (M+H)", 2,650 phut (phwong phap 4) " 'H
NMR (400MHz, METANOL-d,) § 5,35 (br. s., 1H), 5,27 - 5,15 (m, 1H), 4,87 - 4,80
(m, 1H), 4,73 (br. s., 1H), 4,62 - 4,37 (m, 2H), 3,29 - 3,17 (m, 8H), 3,16 - 3,05 (m,
3H), 3,02 - 2,86 (m, 1H), 2,80 (td, J=11,0, 5,5 Hz, 1H), 2,63 - 2,46 (m, 1H), 2,36 -
1,80 (m, 12H), 1,76 (br. s., 3H), 1,75 - 1,29 (m, 15H), 1,20 (s, 3H), 1,13 (s, 3H), 1,00
(s, 3H), 0,98 (s, 3H), 0,95 (s, 3H). F NMR (376MHz, METANOL-d,) & -227,04 (s,
1F).

San pham rira gidi thir hai duge phan tich dugc xéc dinh la axit
(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (vi du 2b) (chét
rfn mau tréng, 7mg, 33%). MS: m/e 727,55 (M+H)", 2,644 phut (phuong phép 4). 'H
NMR (400MHz, METANOL-d,) & 5,36 (br. s., 1H), 5,22 (d, J/=4,5 Hz, 1H), 4,88 -
4,81 (m, 1H), 4,78 - 4,68 (m, 1H), 4,64 - 4,36 (m, 2H), 3,30 - 3,15 (m, 8H), 3,17 - 3,03
(m, 3H), 2,99 - 2,88 (m, 1H), 2,86 - 2,72 (m, 1H), 2,63 - 2,50 (m, 1H), 2,37 - 1,97 (m,
8H), 1,92 - 1,80 (m, 4H), 1,78 (s, 3H), 1,74 - 1,28 (m, 15H), 1,22 - 1,19 (m, 3H), 1,15
- 1,11 (m, 3H), 0,99 (br. s., 3H), 0,97 (s, 3H), 0,95 - 0,92 (m, 3H). F NMR (376MHz,
METANOL-d,) 6 -227,05 (br. s., 1F).
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Phuong phap diéu ché khac cho vi du 2b

Phuong phap A: axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylic via chiral (R)-
benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-

encarboxylat

PP},
NasC0y - HyO

—_—— .
dioxan y,0 g’u "
T0°C

+
%
-4 » :
A B 1) HadH | 2D
o dioxan i MeCN
¥ EX :
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\i
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"

705

Vidy 2b

Bué6e 1: Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Hén hop bao gdm (1R3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a~((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (1,75g, 2,434mmol), (R)-benzyl 1-
(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3 -encarboxylat
(1,00g, 2,68mmol), Na,CO3.H,0 (0,91g, 7,30mmol) v Pd(Ph;P), (0,17g, 0,15mmol)
trong dioxan (40ml) va nude (10,00ml) dudi N, duge lam lanh xuéng nhiét o -78 °C.
Dung dich trd lai dang ran. Céc chu ky hat chan khong/lam sach béng N, duogc thuc
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hién 3 14n. H3n hop nay dugc khudy & nhiét do 70°C trong 1 gid. Mau sic chuyén
thanh mau niu sdm. Hon hop phén Gng nay dugc c6 dudi ap sudt giam. Chét cin nay
dwoc pha lodng bing H,0 (100ml) va duge chiét bing EtOAc (3 x 100ml). Céc 16p
hitu co két hop ndy duge rira bing nuéc mudi (50ml), dugce lam kho bing Na,SOx,
duoc loc va dugc co dudi ap sudt giam. San pham tho nay dugce tinh ché trong cot gel
silica dugc rira giai bang EtOAc/Hexan 0 - 35% dé tao ra san phim néu & d& muc duéi
dang chit rén (1,12g, 56%). '"H NMR (500MHz, CLOROFORM-d) & 7,39 - 7,30 (m,
5H), 5,32 (s, 1H), 5,22 - 5,14 (m, 2H), 5,11 (d, J=5,0 Hz, 1H), 4,71 (s, 1H), 4,60 (s,
1H), 4,60 - 4,45 (m, 2H), 3,13 - 2,98 (m, 8H), 2,72 - 2,54 (m, SH), 2,51 - 2,43 (m, 1H),
2,23 - 1,00 (m, 27H), 1,69 (s, 3H), 1,06 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,87 (s, 3H),
0,85 (s, 3H). '°C NMR (126MHz, CLOROFORM-d) 174,30, 150,72, 147,90, 139,10,
135,94, 128,52, 128,13, 127,97, 121,41, 121,30, 109,41, 87,60, 86,21, 66,62, 62,72,
5721, 52,91, 51,29, 51,00, 49,71, 49,39, 47,38, 45,84, 45,70, 41,98, 41,64, 40,64,
38,71, 37,46, 36,80, 36,09, 34,14, 33,61, 30,05, 29,74, 29,18, 29,14, 29,06, 28,66,
26,79, 26,43, 26,39, 25,24, 21,52, 21,36, 19,66, 19,56, 16,30, 16,04, 14,34. ’F NMR
(470MHz, CLOROFORM-d) & -225,09 (t, J=47,3 Hz, 1F). MS m/e 817,50 (M+H)",
2,32 phut (phuong phép 3).

Buéc 2: Dung dich chira (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-((2-(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen—9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat (2,3g, 2,81mmol)
trong 1,4-dioxan (60ml) va H,O (30ml) dugc lam lanh trong bon d4, va NaOH 1IN
(28ml, 28mmol) dugc bb sung. Hon hop mau tdi tao ra duogc lam Am dén nhiét do
trong phong sau d6 dugc khudy & nhiét @ 70°C trong 2 gio. Hon hop phan tng nay
duoc lam lanh dén nhiét do trong phong va sau d6 dugc cho vao bon d4 trude khi duge
trung hoa bing HCI 0,5N. Hon hop nay dugc khudy qua dém. Chét rén két tia duoc
thu gom bing cach loc, dugc rira bing MeOH - H,O va duge lam kho dudi chan
khong. Chét rén nay dugc hoa tan trong MeCN (80ml) va dioxan (20ml), va HCI 6N
(50ml) dugc bd sung nho giot. Hon hop nay duge khudy trong 1 gio. Chét rén két tia
duoc thu gom bing céch loc, dugc rira bang MeCN va dugc lam kho dudi chén khong
dé tao ra (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a$,1 1bR,13aR,13bR)-3a-((2-(1,1-
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dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat dudi dang mudi
bis-HCI (1,95g, 90%). 'H NMR (400MHz, METANOL-d,) § 5,34 (s, 1H), 5,20 (dd,
J=6,1, 1,6 Hz, 1H), 4,87 (s, 1H), 4,74 (s, 1H), 4,58 - 4,39 (m, 2H), 3,45 - 3,11 (m,
12H), 2,87 (td, /=11,0, 5,5 Hz, 1H), 2,55 (d, J=16,6 Hz, 1H), 2,34 - 1,08 (m, 27H),
1,77 (s, 3H), 1,19 (s, 3H), 1,11 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H), 0,93 (s, 3H). Bc
NMR (126MHz, METANOL-d,) & 178,20, 149,71, 149,37, 140,47, 123,31, 122,51,
112,28, 89,36, 87,98, 73,56, 54,52, 51,90, 50,64, 50,43, 49,82, 47,03, 46,91, 46,76,
43,44, 42,95, 42,13, 40,78, 38,87, 38,77, 37,41, 34,96, 33,19, 30,55, 30,46, 30,42,
30,38, 29,37, 27,91, 27,72, 27,67, 27,54, 26,53, 22,26, 20,82, 19,41, 17,33, 17,09,
14,85. ’F NMR (470MHz, METANOL-d;) & -227,03 (s, 1F). MS m/e 727,45 (M+H)",
2,55 phut (phuong phép 4).

Phuong phép B:
J

H buscl =~ :(:
@r’”

ci /’\/@
HaoH, dicesn

budc 2 H,,o: 786 i
buéec3 !
|

HOLVEDR
dhiontan

bubre 4

Buéc 1. Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Binh chta (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl triflorometansulfonat (8.,9¢,
15,96mmol), (R)-benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
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yl)xyclohex-3-encarboxylat (6,57g, 17,55mmol), va kali phosphat tribasic (10,16g,
47,9mmol) dugc bb sung chét tién xtc tdc Buchwald Xphos thé hé tha hai (0,313g,
0,399mmol). Hon hop ndy dugc pha lodng bang THF (50ml) va nuéc (10ml), dugce rira
béng nito va sau d6 duoc gia nhiét dén nhiét dd 50°C trong 22 gio. Hon hop nay duge
1am lanh dn nhiét @6 trong phong, dugc ¢ ting phan va dugc pha loang bang nudc
(150ml), duoc chiét bang etyl axetat (3 x 150ml) (mdt s6 chét rén dugc nhin ra gilta
cac 16p trén phan chiét du tién do d6 lugng du etyl axetat dugc bd sung dé dam bao
san phém dugc hoa tan), duogc lam kho bﬁng magié sulfat, dugc loc, va dugc cd dudi
ap suét giam. Chét cin nay dugc tinh ché bang phuong phéap sic ky nhanh st dung
gradien metanol 0-10% trong diclorometan va cot gel silica 220g. Céc phén doan chira
san phém dugc két hop lai va dugce ¢ dudi ap sudt giam dé tao ra san phém duédi dang
cht rin mau vang véi lugng nhé tap chit vin con ma s& duoc thyc hién trong bude

tiép theo.

Buéc 2. Binh 6 thé bit kin  chira  (R)-benzyl  4-
((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-pentametyl-1-

(prop-1-en-2-yl)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-

lH-xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylat (10,5g,
16,0mmol) dugc ) sung kali phosphat tribasic (13,59g, 64,0mmol), kali iodua (3,99¢,
24,01mmol), va 4-(2-cloroetyl)thiomorpholin 1,1-dioxit, HCI (9,37g, 40,0mmol). Hén
hop nay dugc pha lodng bang axetonitril (200ml), dugc rira bang nito, duge bit kin, va
duoc gia nhiét dén nhiét @6 100°C. Sau khi gia nhiét hdn hop nay trong 16 gio, hdn
hop nay dugc lam lanh dén nhiét @0 trong phong, duoc chuyén vao binh déy tron st
dung diclorometan va sau d6 dugc c6 dudi ap sult giam. Chét cin nay duoc pha lodng
bing nude (200ml) va dugc chiét bing etyl axetat (200ml sau d6 2 x 150ml). Cac 16p
hitu co dugc rira béng nuée mudi, duge 1am khod b%mg natri sulfat, dugc loc, va dugc
c6 dudi ap suét giam. Chét cin nay dugc tinh ché bing phuong phap sic ky nhanh st
dung gradien metanol 0-6% trong diclorometan va cot gel silica 330g. Cac phan doan
chira san phim mong muén duge két hop lai va dugce co dudi ap sudt giam dé tao ra
san phim cling véi cac tap chét khac dudi dang chét du dic mau do. Chét cin nay
dugc hoa tan trong axetonitril va chia thanh 3 phan doan va dugc tinh ché lai sir dung

gradien A dén B 25-100% (A = nuéc:axetonitril 9:1 v6i TFA 0,1% duge bd sung, B =
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nudc:axetonitril 1:9 voi TFA 0,1% dugc bd sung) va cot C18 275g. Céac phan doan
chira san phdm duoc két hop lai va duge cd dudi 4p sudt giam dé tao ra mudi TFA cta
san phidm. C4c phén doan it tinh khiét dugc két hop lai va dugce c6 sau d6 duge tinh
ché lai sir dung phuong phép pha dao twong tw nhu trén. Mubdi TFA cua cac san phdm
duoc pha loang bang NaHCO; nurée bio hoa (150ml) va duge chiét bang diclorometan
(150ml sau d6 3x75ml). C4c 16p hitu co két hop nay dugc lam kho bing natri sulfat,
duoc loc va dugc ¢d dudi 4p sudt giam dé tao ra san phdm (7,52g , 9,2mmol, 57,5%
hiéu suét trong 2 budc) dudi dang chat rdn mau tring.

Buéc 3. Dung dich chira (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS§,11bR,13aR,13bR)-
3a-((2-(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,6g, 0,734mmol)
trong 1,4-dioxan (10ml) vad metanol (2ml) duoc b6 sung NaOH (IN) (2,94ml,
2,94mmol). Hdn hop niy dwoc gia nhiét dén nhiét dd 60°C trong 2,5 giv, sau d6 dugc
1am lanh dén nhiét d6 trong phong.

Budc 4. Dung dich HCI IN (5Sml, 5,00mmol) dugc bd sung vao hdn hop nay va hdn
hop nay dugc cb timg phan dudi ap sudt giam cho dén khi cac chét rin bat dau dugc
tao thanh, sau d6 hdn hop nay dugc dit vao ta lanh qua dém.

Céc cht rén ma dugce tao thanh dwoc thu gom bing cach loc va dwgc rira bing nuéce
dé tao ra mubi HCI cta (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-((2-(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,55g,
0,706mmol, hi¢u suét 96%) dudi dang chit rdn mau tréng. Dt li€u phan tich méi cta
hop chét néu & d& muyc phu hop véi dit lidu trude dir lidu thu duge ddi véi hop chét nay

duoc didu ché sir dung cac phuong phap khéc nhau.

Vidu3

DPidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-morpholinoetyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic.
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Buéc 1. Didu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat.

Trong binh 4p luc bing thiy tinh dung tich 75ml két hop
(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 la-pentametyl-1-

(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-

1H-xyclopenta[a]chrysen-9-yl triflorometansulfonat (0,850g, 1,524mmol), (S)-benzyl
1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-encarboxylat
(0,599g, 1,600mmol) va XPhos-Pd-G2 (0,036g, 0,046mmol). Binh nay dugc bit kin
bing nut cao su. Mili kim dugc chén vao ndp va binh nay dugc lam bay hoi ldp di lap
lai va sau d6 dugc rira bing nito trong 10 chan khong & nhiét do trong phong 4 l4n
trong thoi gian 10 phut. Binh phan ing di dugc rira bang nito dugc bd sung THF khan
(20ml) va K3PO4 nuée 0,5M (7,62ml, 3,81mmol) duge phun nito, dugc diéu ché méi.
Binh nay dugc bit kin bang nit PTFE va dung dich mau vang thu dugc dugc khudy &
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nhiét d6 80°C. Mau séc chuyén sang mau d¢im thanh mau xanh 14 cy rit dam trong 30
phat. H3n hop nay duge gia nhiét trong 20 gid. Hon hop phan ing ndy dugc pha loang
bing EtOAc (70ml) va dugc rira bing natri bicarbonat nuéc 5% (25ml x 2) va sau d6
duge rira bing nuéc mudi (10ml). Lép chira nude duge chiét 2 1dn bang 10ml
cloroform va céc pha hitu co dugc két hop, duoc lam kho béng MgSQO,, dugc loc va
duoc cb thanh chit rin bot mau vang. VAt liéu mau vang thd nay duge tinh ché bing
phuong phép séc ky cot nhanh (40g silica, gradien rira giai DCM 100% dén
DCM:MeOH 20:1). Céc phan doan san phim dugc két hop lai va dugc co thanh chat
diu dic mau vang, chit diu nay tré thanh bot khi dit dudi chan khong cao. Tong
lugng thu hdi chit bot mau vang sang = 0,493g (hiéu sudt 49%). LCMS: m/e 656,5
(M+H)", 1,59 phut (phwong phap 6). "H NMR (400MHz, hdn hgp bao gdm CDCl; va
CD;0D theo ty 1€ 1:1, chin CD;0D) 6 7,38 - 7,26 (m, SH), 5,31 (br. s., 1H), 5,21 -
5,12 (m, 2H), 5,12 - 5,06 (m, 1H), 4,77 - 4,71 (m, 1H), 4,63 (s, 1H), 4,57 (dm, J=47,4
Hz, 2H), 2,59 (d, J=17,6 Hz, 1H), 2,50 (td, /=10,6, 5,3 Hz, 1H), 2,16 - 1,93 (m, 6H),
1,78 - 1,65 (m, 7H), 1,60 (dd, J=12,0, 9,0 Hz, SH), 1,55 - 1,39 (m, 8H), 1,38 - 1,22 (m,
4H), 1,11 - 1,03 (m, 4H), 1,03 - 0,93 (m, 4H), 0,89 (s, 3H), 0,88 (s, 3H), 0,86 (s, 3H).

Buéce 2. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52a,5b,8,8,1 1a-pentametyl-3a-((2-
morpholinoetyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat.

Trong binh &p Ilyc thdy tinh dung tich 15ml két hop (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
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(prop-1-en-2-y1)-2,3,3a,4,5,52,5b,6,7 ,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-

1 H-xyclopenta[a]chrysen-9-yl)- 1-(florometyl)xyclohex-3-encarboxylat (0,091g,
0,139mmol) v&i 4-(2-cloroetyl)morpholin hydroclorua (0,077g, 0,416mmol), kali
phosphat tribasic (0,147g, 0,694mmol) va kali iodua (0,046g, 0,277mmol) trong
axetonitril khd (5ml). Binh ndy dugc bit kin va dugc gia nhiét dén nhiét do 120°C
trong bé dau ddng thoi khudy trong 19 gio. Hon hop tho thu duge duge cd dudi dong
nito, duge dua vao EtOAc (30ml) va dugc ria bing nuée (3 x 10ml) va nude mubi
(5ml). Céc pha nudc két hop nay duoc chiét bang cloroform (10ml) va céc pha hitu co
dugc két hop lai va dugc cd dudi 4p sut gidm. Phén cin tho thu duge tir 46 duge thyc
hién truc tiép trong budc tiép theo. LCMS: m/e 769,6 (M+H)", 2,47 phut (phuong
phép 1).

Budc 3. Trong lo 1 dram c6 ndp vin PTFE két hop hdn hgp thd thu dugce tir budce 2
chira  (S)-benzyl 1-(ﬂorometyl)-4-((1R,3aS,SaR,SbR,7aR,1laS,l1bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-morpholinoetyl)amino)-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat v6i lithi hydroxit, nuéc 1,0M
(0,973ml, 0,973mmol), MeOH (1ml) va tetrahydrofuran (1ml). Lo nay dugc dong nép
va dugce gia nhiét dén nhiét dd 75°C trong 45 phut. Hén hop thd thu dugc dugc tinh
ché bing HPLC didu ché pha dao (phuong phap HPLC diéu ché 2). Vit li¢u thu dugo
fir d6 sau d6 duoc tinh ché lai bing HPLC didu ché pha ddo (phuong phap HPLC diéu
ché 3) dé thu dugc (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)—1-(ﬂorometyl)xyclohex-3-encarboxylat du6i dang mubdi
TFA réin mau tring (0,0191g, hiéu suit17,3% qua 2 buéc). LCMS: m/e 679,5 (M+H)",
4,26 phut (phuong phép 2). 'H NMR (400MHz, hén hgp bao gébm CDCl; va CD;0D
theo ty 1& 1:1, chin CD;0D) 8 5,33 (br. s., 1H), 5,23 - 5,15 (m, 1H), 4,80 (s, 1H), 4,72
(s, 1H), 4,49 dm, J=47,4 Hz, 2H), 3,84 - 3,68 (m, 4H), 3,18 - 3,09 (m, 2H), 2,98 - 2,85
(m, 1H), 2,82 - 2,76 (m, 1H), 2,71 (dd, /=13,7, 3,4 Hz, 3H), 2,63 - 2,50 (m, 3H), 2,30 -
2,11 (m, 2H), 2,11 - 1,91 (m, 7H), 1,83 - 1,75 (m, 3H), 1,73 (s, 4H), 1,67 - 1,30 (m,
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12H), 1,19 (s, 3H), 1,17 - 1,09 (m, 2H), 1,07 (s, 3H), 0,97 (s, 3H), 0,94 (s, 3H), 0,90 (s,
3H).

Vidu4

Diéu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((15,45)-2,2-
dioxido-2-thia-5-azabixyclo[2,2,1]heptan-5-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic.

KsPOy, &1
MeCN, 103°C

buére 1 do “

Buéc 1. Diéu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((1S,48)-2,2-dioxido-2-thia-5-azabixyclo[2,2,1 ]heptan-5-yl)etyl)amino)-5a,5b,8,8,1 1a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-

encarboxylat.

Trong binh ap luc bang thity tinh dung tich 15ml két hop (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
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(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,091g,
0,139mmol) v6i (1S,48)-5-(2-cloroetyl)-2-thia-5-azabixyclo[2,2,1]Theptan  2,2-dioxit
(0,075g, 0,358mmol) (dugc diéu ché nhu duge md ta trong tai lisu WO2013169578),
kali phosphat tribasic (0,147g, 0,694mmol) va kali iodua (0,046g, 0,277mmol) trong
axetonitril khé (5ml). Binh nay dugc bit kin va dugc gia nhiét dén nhiét d6 120°C
trong bé diu ddng thoi khudy trong 19 gio. Hon hop thd thu dugc dugce cd dudi dong
nito, duge dua vao EtOAc (30ml) va dugc rira bing nuée (3 x 10ml) va sau d6 duge
rira bing nudc mudi (5ml). Céc pha nuéc két hop nay duoc chiét bang cloroform
(10ml) céac pha hitu co dugce két hop lai va dugc cd dudi ap sudt giam. Phan cin thd
thu dugc tir d6 dugc thuc hién tryc tiép trong budc tiép theo. LCMS: m/e 829,6
(M+H)", 2,44 phut (phuong phép 1).

Budc 2. Trong lo ldram c¢6 nép vin PTFE két hop hdn hop tho thu dugc tir bude 1
chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((15,45)-2,2-
dioxido-2-thia-5-azabixyclo[2,2,1]heptan-5-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-
1 H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,115g,
0,139mmol) véi lithi hydroxit 1,0M, dang nuéc (0,695ml, 0,695mmol), MeOH (0,7ml)
va tetrahydrofuran (0,7ml). Lo nay dugc dong nip va dugce gia nhiét dén nhiét 6 75°C
trong 45 phut. Hén hop thé thu dugc duge tinh ché bing HPLC diéu ché pha dao
(phuong phap HPLC diéu ché 4) va chit rin mau vang thu duoc tir d6 sau d6 dugc
tinh ché lai bing HPLC didu ché pha dao (phwong phap HPLC diéu ché 5), sau do
bing cach tinh chét HPLC diéu ché pha déo 1in thtr 3 va lan cudi (phwong phap HPLC
didu ché 6) @ tao ra 47,4 mg (hiéu sudt 39,2% qua 2 budc) (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1S,4S)-2,2-dioxido-2-thia-5-
azabixyclo[2,2,1]heptan-5-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat dud¢i dang mudi
TFA bt mau tring. LCMS: m/e 739,5 (M+H)", 4,22 phut (phuong phép 2). 'H NMR
(400MHz, hdn hop bao gém CDCl; va CD;0D theo ti 1€ 1:1, chin CD;0D) & 5,33 (br.
s., 1H), 5,19 (d, J=4,6 Hz, 1H), 4,79 (s, 1H), 4,71 (s, 1H), 4,48 (dm, J=47,2 Hz, 2H),
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4,00 (br. s., 1H), 3,69 - 3,63 (m, 1H), 3,23 - 3,13 (m, 2H), 3,13 - 2,95 (m, 4H), 2,79
(td, /~11,1, 5,0 Hz, 1H), 2,63 - 2,55 (m, 1H), 2,53 (br. s., 1H), 2,42 (d, J=12,5 Hz,
1H), 2,28 - 2,06 (m, 4H), 2,06 - 1,91 (m, 6H), 1,86 - 1,74 (m, 3H), 1,73 (s, 4H), 1,69 -
1,55 (m, 4H), 1,54 - 1,38 (m, 7H), 1,38 - 1,23 (m, 3H), 1,20 - 1,14 (m, 1H), 1,13 - 1,08
(m, 4H), 1,07 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,89 (s, 3H).

Vidu5
Didu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-dioxido-
1,4-thiazepan-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic.
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Buéc 1. Diéu ché 4-(2-cloroetyl)-1,4-thiazepan 1,1-dioxit.

-0
("o

HOn hop bao gbm 1,4-thiazepan 1,1-dioxit (200mg, 1,340mmol) va 2-
cloroaxetaldehyt, 50% trong lugng dung dich trong nuée (0,234ml, 1,877mmol) trong
metanol (5ml) va axit axetic (Iml) dugc bb sung hdn hgp 2-picolin boran (158mg,
1,474mmol). H3n hop tao ra dugc khudy & nhiét do trong phong qua dém. Hon hop

phan tng nay dugc cd dudi ap sudt giam thanh chét ciin ma dugc rira bang Na,CO;
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bdo hoa (10mL) va dugce chiét bing etyl axetat (3 x 10ml). Pha chtra nuée dugc chiét
bang cloroform (10ml). Céc pha hitu co két hop dugc 1am kho bang MgSO, khan,
duoc loc va dugce co dudi ap sudt giam dé tao ra 334mg (phan lugng) san phidm mong
muén dudi dang chit ddu mau nau dé th, chét diu nay dugc hoa cing timg phan khi
dé yén. Chéit tho nay duoc st dung truc tiép nhu nguyén trang trong budc tiép theo.
LCMS: m/e 212,0 (M+H)", 0,18 phuit (phwong phép 1).

Budc 2. Piéu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-dioxido-1,4-thiazepan-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-
yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
Xj/clopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat.

Trong binh 4p lyc bing thily tinh dung tich 15ml két hop chat tho tir budc 1 chira 4-(2-
cloroetyl)-1,4-thiazepan  1,1-dioxit (0,065g, 0,305mmol) véi (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-

1 H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,100g,
0,152mmol), kali phosphat tribasic (0,162g, 0,762mmol) va kali iodua (0,051g,
0,305mmol) trong axetonitril kho (5ml). Binh nay dugc bit kin va dugc gia nhiét dén
nhiét @ 120°C trong bé dau ddng thoi khudy trong 17 gid. Hon hop phéan Gng nay
duoc ¢d dudi ap suét giam, dugc dua vao EtOAc (30ml) va dugc rira bang nuée (3 x
10ml) va bang nuéc mudi (5ml). C4c pha nudc két hop dugc chiét bang cloroform
(10ml), cac pha hitu co dugc két hop lai va dugc cd dudi ap sudt giam. Phén cin thod
thu dugc tir d6 duge dua vao budc xa phong héa nhu nguyén trang ma khong can tinh
ché thém. LCMS: m/e 831,6 (M+H)", 2,39 phut (phwong phap 1).
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Budce 3. Trong 1o 1 dram co nép vin PTFE két hop hdn hop thd thu duge tir budce 2
chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1laS,lle,13aR,13bR)-3a—((2-(1,l-dioxido-
1,4-thiazepan-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1 -(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- L H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylat (0,126g,
0,152mmol) véi lithi hydroxit, 1,0M dang nuéc (1,064ml, 1,064mmol), MeOH (1ml)
va tetrahydrofuran (1ml). Lo ndy dugc dong ndp va hon hgp ndy dugc gia nhiét dén
nhiét d 75°C trong 45 phut. Hon hop nay dugc loc va dugc tinh ché bang HPLC diéu
ché pha dao (phuong phép HPLC didu ché 7) dé tao ra axit (5)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1, 1-dioxido-1,4-thiazepan-4-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylic duéi dang mubi
TFA rén mau tring (36,7mg, hiéu sult 28,2% trong 2 budc). LCMS: m/e 741,5
(M+H)", 2,26 phut (phuong phép 1). 'H NMR (400MHz, hén hop bao gdbm CDCl; va
CD;0D theo ty 1& 1:1, chin CD;0D) 8 5,33 (br. s., 1H), 5,19 (d, J=4,6 Hz, 1H), 4,80
(s, 1H), 4,71 (s, 1H), 4,49 (dm, J~47,4 Hz, 1H), 3,47 - 3,37 (m, 1H), 3,35 (br. s., 1H),
3,28 - 3,17 (m, 2H), 3,15 - 3,02 (m, 5H), 3,02 - 2,93 (m, 1H), 2,79 (td, /~11,0, 4,6 Hz,
1H), 2,55 (d, /17,1 Hz, 1H), 2,29 - 2,14 (m, 2H), 2,13 - 1,91 (m, 9H), 1,86 - 1,74 (m,
3H), 1,73 (s, 4H), 1,68 - 1,55 (m, 4H), 1,55 - 1,42 (m, 6H), 1,41 - 1,24 (m, 3H), 1,19 -
1,09 (m, 5H), 1,07 (s, 3H), 0,97 (s, 3H), 0,94 (s, 3H), 0,90 (s, 3H).

Vidu6

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperazin-1 -yl)etyl)amino)-1-
(prop-1-en—2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-

1 H-xyclopenta[a] chrysen-9-yl)xyclohex-3-encarboxylic.
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Buéc 1. Didu ché 1-(2-cloroetyl)-4-(metylsulfonyl)piperazin.

K/ N‘S/
0 0

Hon hop bao gdm 1-(metylsulfonyl)piperazin (0,200g, 1,218mmol) va 2-
cloroacetaldehyt, 50% trong lugng dung dich trong nudc (0,212ml, 1,705mmol) trong
metanol (5ml) va axit axetic (1ml) dugc bd sung phitrc hop 2-picolin-boran (0,143g,
1,340mmol). Hon hop tao ra dugc khudy & nhiét @6 trong phong qua dém. Hén hop
phéan ing nay dugc cd dudi ap sudt giam thanh phén c3n ma duge ria bang Na,CO;
bdo hoa (10ml) va dugc chiét bang etyl axetat (3 x 10mL). Pha chira nuéc dugc chiét
bang cloroform (10ml). Céc pha hitu co két hop duoc lam khod bing MgSO, khan,
duoc loc va dugce cd dudi ap sut giam dé tao ra 394 mg (hiéu sudt >100%) san phim
mong mudn duéi dang chit ddu khong mau ma dugc hoa cung khi ding yén thanh
chét rin sap mau vang nhat. Chét thé nay dugc st dung truc tiép nhu nguyén trong
trong budc tiép theo. LCMS: m/e 227,0 (M+H)", 0,19 phut (phuong phap 1).

Budc 2. biéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(4-

-110-



26667

(metylsulfonyl)piperazin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat.

0 0

N

Trong binh 4p lyc thily tinh dung tich 15ml két hop chét tho tir budc 1 chira 1-(2-
cloroetyl)-4-(metylsulfonyl)piperazin  (0,069g, 0,305mmol) véi (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-

1 H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,100g,
0,152mmol), kali phosphat tribasic (0,162g, 0,762mmol) va kali iodua (0,051g,
0,305mmol) trong axetonitril khd (5ml). Binh nay dugc bit kin va duge gia nhiét dén
nhiét ¢ 120°C trong bé dau ddng thoi khudy trong 15 gio. Hon hop phan ung nay
dugc ¢d dudi ap sudt giam, chét cin nay dugce dua vao EtOAc (30ml) va duoc rira
bang nude (3 x 10ml) va bing nudc mubi (Sml). Céc pha nude két hop nay duoc chiét
bang cloroform (10ml) cac pha hiru co dugc két hop lai va dugc o dudi ap suit giam.
Phén cin thd thu duoc tir d6 duge dua vao bude xa phong héa nhu nguyén trong ma
khong can tinh ché thém. LCMS: m/e 846,7 (M+H)", 2,43 phut (phwong phép 1).

Buée 3. Trong lo 1 dram c6 nip vin PTFE két hop hdn hop thd thu dugce tir bude 2
chita  (S)-benzyl  1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperazin-1-yl)etyl)amino)-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat  (0,129g, 0,152mmol) véi
nude lithi hydroxit 1,0M (1,064ml, 1,064mmol), MeOH (1ml) va tetrahydrofuran
(Iml). Lo ndy dugc dong ndp va hdn hop nay dugc gia nhiét dén nhiét do6 75°C trong
45 phat. Hdn hop ndy dugc loc va dugc tinh ché bing HPLC diéu ché pha dao
(phuong phap HPLC diéu ché 7) @& tao ra axit (S)-1-(florometyl)-4-
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((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(4-
(metylsulfonyl)piperazin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic dudi dang mudi TFA rin mau
tring (47,4mg, hiéu suit 35,8% qua 2 budc). LCMS: m/e 756,5 (M+H)", 4,21 phut
(phuong phép 2). 'H NMR (400MHz, hdn hop bao gdbm CDCl; va CD;0D theo ty 18
1:1, chin CD;0D) & 5,33 (br. s., 1H), 5,19 (d, J=4,6 Hz, 1H), 4,79 (s, 1H), 4,71 (s,
1H), 4,48 (dm, J=47,2 Hz, 1H), 3,30 - 3,22 (m, 2H), 3,19 - 3,09 (m, 2H), 3,00 - 2,90
(m, 1H), 2,87 (s, 3H), 2,84 - 2,64 (m, 6H), 2,55 (d, J=17,6 Hz, 1H), 2,29 - 2,14 (m,
2H), 2,14 - 1,91 (m, 7H), 1,86 - 1,75 (m, 3H), 1,73 (s, 4H), 1,65 - 1,47 (m, 7TH), 1,45 -
1,34 (m, 4H), 1,29 (dd, J=17,7, 5,0 Hz, 1H), 1,17 (s, 3H), 1,16 - 1,08 (m, 2H), 1,07 (s,
3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,89 (s, 3H).

Vidu7

Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

Bué6e 1: Diéu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a, 11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat

Huyén phu chita (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11 aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
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2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-
xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat (45mg,
0,069mmol), 4-(2-bromoetyl)tetrahydro-2H-thiopyran 1,1-dioxit (17mg, 0,069mmol),
K3PO, (44mg, 0,206mmol) va Nal (17mg, 0,103mmol) trong MeCN (1ml) duoc rua
b%mg nito, dugc bit kin, va dugce khqu & nhiét d6100°C trong 18 gio. Hon hop phéan
ung nay duoc loc va chét loc duge cb dudi ap sudt giam. San phim tho nay dugce tinh
ché bang phuong phap sic ky nhanh trong cdt gel silica (0-40% EtOAc/Hexan) su
dung mday do ELS d8 tao ra san phdm néu & d& muc dudi dang chét rin (28mg, 50%).
LCMS m/e 816,45 (M+H)", 3,864 phut (phuwong phép 7). 'H NMR (400MHz,
CLOROFORM-d) & 7,40 - 7,28 (m, 5H), 5,32 (s., 1H), 5,17 (d, J=1,3 Hz, 2H), 5,15 -
5,09 (m, 1H), 4,70 (d, /=1,8 Hz, 1H), 4,63 - 4,55 (m, 2H), 4,50 - 4,43 (m, 1H), 3,13 -
2,90 (m, 4H), 2,64 - 2,41 (m, 4H), 2,21 - 0,80 (m, 34H), 1,69 (s, 3H), 1,03 (s, 3H),
0,95 (s, 3H), 0,90 (s, 3H), 0,89 (s, 3H), 0,85 (s, 3H).

Buéc 2. Dung dich chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-((2-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(28mg, 0,034mmol) trong 1,4-dioxan (2ml) va MeOH (1ml) dugc bd sung NaOH IN
(1ml, 1,0mmol). Hn hop ndy dugc khudy & nhiét @ 60°C trong 3 gio. Hdn hop phan
{mg niy duoc tinh ché bing HPLC didu ché (phuong phép 8) dé tao ra axit (S)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(1,1-dioxidotetrahydro-2H-
thiopyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic duéi dang chét rin
(16mg, 64%). LCMS m/e 726,50 (M+H)", 3,528 phut (phwong phéap 7). 'H NMR
(400MHz, CLOROFORM-d) § 5,34 (s, 1H), 5,18 (d, J=4,5 Hz, 1H), 4,71 (s, 1H), 4,60
(s, 2H), 4,48 (s, 1H), 3,10 - 2,89 (m, 4H), 2,66 - 2,48 (m, 4H), 2,27 - 0,91 (m, 34H),
1,68 (s, 3H), 1,06 (s, 3H), 0,96 (s, 3H), 0,95 (s, 3H), 0,93 (s, 3H), 0,86 (s, 3H). "°F
NMR (376MHz, CLOROFORM-d) & -224,87 (s, 1F).

Vidu 8
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Diéu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-3a-(2-(tetrahydro-2H-pyran-4-
yl)acetamido)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

Budc 1: Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-3a-(2-(tetrahydro-2H-pyran-4-yl)axetamido)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Hén hop bao gém axit (S)-benzyl 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (50mg,
0,076mmol) va 2-(tetrahydro-2H-pyran-4-yl)axetic (13mg, 0,091mmol) trong CH,Cl,
(1ml) dugc bd sung DIPEA (0,05ml, 0,305mmol) sau d6 dugc bo sung HATU (44mg,
0,114mmol). Dung dich nay duoc khudy & nhiét d trong phong trong 1 gio. Hon hop
phan tmg ndy duoc co duéi 4p suét giam. San phém thd nay dugc tinh ché bang
phuong phép sic ky nhanh trong cdt gel silica (20-45% EtOAc/Hexan) st dung may
dd ELS d8 tao ra san phim mong muén du6i dang chét rin (higu suit phan luong).
LCMS m/e 782,55 (M+H)", 4,346 phut (phwong phép 8). '"H NMR (400MHz,
CLOROFORM-d) & 7,39 - 7,29 (m, 5H), 5,32 (s, 1H), 5,21 - 5,14 (m, 2H), 5,12 (d,
J=4,5 Hz, 1H), 5,10 (s, 1H), 4,73 (d, J=1,3 Hz, 1H), 4,63 (s, 1H), 4,61- 4,56 (m, 1H),
4,50 - 4,44 (m, 1H), 3,96 (dd, /=11,3, 3,5 Hz, 2H), 3,47 - 3,38 (m, 2H), 2,73 - 2,65 (m,
1H), 2,60 (d, J/~17,3 Hz, 1H), 2,51 (dd, /~12,4, 8,2 Hz, 1H), 2,42 (td, J~10,5, 5,3 Hz,
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1H), 2,19 - 0,92 (m, 32H), 1,70 (s, 3H), 1,01 (s, 3H), 0,97 (s, 3H), 0,90 (s, 3H), 0,88 (s,
3H), 0,85 (s, 3H).

Buéce 2. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3a8S,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-
en-2-yl)-3a-(2-(tetrahydro-2H-pyran-4-yl)acetamido)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (60mg, 0,077mmol) trong 1,4-
dioxan (3ml) va MeOH (1,5ml) dugc bd sung NaOH 1IN (1,5ml, 1,5mmol). Hoén hop
nay dugc khudy & nhiét do 60°C trong 3 gio. Hon hop phan ng nay dugc tinh ché
bing HPLC diéu ché (phuong phdp 8) dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-
en-2-yl)-3a-(2-(tetrahydro-2H-pyran-4-yl)acetamido)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic dudi dang chét rén (45mg, 85%).
LCMS m/e 692,55 (M+H)", 3,141 phut (phwong phép 8). 'H NMR (400MHz,
CLOROFORM-d) & 5,33 (s, 1H), 5,18 (d, /=4,5 Hz, 1H), 5,13 (s, 1H), 4,73 (s, 1H),
4,63 (s, 1H), 4,59 (s, 1H), 4,48 (s, 1H), 3,97 (d, J=8,5 Hz, 2H), 3,43 (t, /~11,8 Hz,
2H), 2,70 (d, J~12,8 Hz, 1H), 2,63 - 2,36 (m, 3H), 2,28 - 0,95 (m, 32H), 1,70 (s, 3H),
1,02 (s, 3H), 0,97 (s, 3H), 0,94 (s, 3H), 0,92 (s, 3H), 0,86 (s, 3H). F NMR (376MHz,
CLOROFORM-d) 3 -225,31 (s, 1F).

Vidu9

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-3 a-((2-(tetrahydro-2H-pyran-4-
yl)etyl)amino)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Buéc 1: Diéu ché (S)-benzyl 1-(floromety1)-4-
((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-3a-((2-(tetrahydro-2H-pyran-4-yl)etyl)amino)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Huyén phit chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,]1 1aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-

2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat (50mg,
0,076mmol), 4-(2-bromoetyl)tetrahydro-2H-pyran (15mg, 0,076mmol), K5PO,4 (49mg,
0,229mmol) va Nal (19mg, 0,114mmol) trong MeCN (1ml) dugc rira béng nito, duge
bit kin, va dwgc khudy & nhiét do 90°C trong 18 gid. Hdn hop phan tmg nay dugc loc
va chét loc dugce cd dudi ap sudt giam. San phim thd nay dugc tinh ché bing phuong
phap sic ky nhanh trong cot gel silica (0-40% EtOAc/Hexan) sir dung méy do ELS dé
tao ra san phdm mong muébn dudi dang chét rin (30mg, 51%). LCMS m/e 768,55
(M+H)", 3,033 phiit (phuong phap 8). '"H NMR (400MHz, CLOROFORM-d) 8 7,39 -
7,29 (m, 5H), 5,32 (s, 1H), 5,22 - 5,14 (m, 2H), 5,14 - 5,10 (m, 1H), 4,71 (d, /=2,0 Hz,
1H), 4,62 - 4,55 (m, 1H), 4,58 (s, 1H), 4,51 - 4,43 (m, 1H), 4,01 - 3,93 (m, 4H), 2,65 -
2,52 (m, 2H), 2,50 - 2,36 (m, 2H), 2,18 - 0,87 (m, 34H), 1,69 (s, 3H), 1,05 (s, 3H),
0,95 (s, 3H), 0,90 (s, 3H), 0,89 (s, 3H), 0,85 (s, 3H). PF NMR (376MHz,
CLOROFORM-d) & -225,06 (s, 1F).

Budéce 2. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
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en-2-yl)-3a-((2-(tetrahydro-2H-pyran-4-yl)etyl)amino)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (30mg, 0,039mmol) trong 1,4-
dioxan (2ml) va MeOH (1ml) duoc bd sung NaOH 1IN (1ml, 1,0mmol). Hén hop nay
dugc khudy & nhiét do 60°C trong 2 gid. Hon hop phan tmg nay dugc tinh ché bang
HPLC didu ché (phuong phép 8) dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-3a-((2-(tetrahydro-2H-pyran-4-yl)etyl)amino)-
2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic dudi dang chét rin (12mg, 45%).
LCMS m/e 678,50 (M+H)", 2,968 phut (phwong phip 8). 'H NMR (400MHz,
CLOROFORM-d) & 5,34 (s, 1H), 5,18 (d, J/=4,5 Hz, 1H), 4,72 (d, /=2,0 Hz, 1H), 4,60
(s, 2H), 4,48 (s, 1H), 3,97 (d, /=11,3 Hz, 2H), 3,39 (tdd, /=11,8, 4,5, 2,1 Hz, 2H), 2,67
- 2,48 (m, 4H), 2,19 - 0,89 (m, 34H), 1,69 (s, 3H), 1,07 (s, 3H), 0,96 (s, 3H), 0,95 (s,
3H), 0,93 (s, 3H), 0,86 (s, 3H). BF NMR (376MHz, CLOROFORM-d) & -225,04 (s,
1F).

Vidu 10

Pidu ché axit (S)-4-(1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((2-(1,1-
dioxidothiomorpholino)-2-metylpropyl)amino)metyl)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic
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Budc 1: Piéu ché (S)-benzyl 1-(florometyl)-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-formyl-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Hon hop bao gém (1R,3aS,5aR,5bR,7aR,1laR,lle,13aR,13bR)-3a—formyl-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (2,0g, 3,50mmol), (S)-benzyl 1-
(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3 -encarboxylat
(1,44g, 3,85mmol), Na,CO3; H,0O (1,3g, 10,5mmol) va Pd(Ph;P), (0,24g, 0,21mmol)
trong dioxan (40ml) duoc rira bang nito, duge bit kin, va dugc khqu & nhiét d6 70°C
trong 1 gid. Hon hop nay dugc 1am ngudi dén nhiét @6 trong phong va dugc cd dudi
ap sudt giam., Chét cin nay dugc pha lodng bing H,O (100ml) va dugc chiét bang
EtOAc (3 x 100ml). Céc 16p hitu co két hop ndy duge rira bing nuée mudi (50ml),
duoc 1am kho bing Na,SOy, dugc loc va duge co dudi ap suét giam. San phim tho nay
duogc tinh ché bing phwong phép séc ky nhanh trong c{t gel silica duogc ria gidi
(EtOAc/Hexan 0-15%) sir dung may do ELS d8 tao ra san phim mong mudn duéi
dang chét rén (1,85g, 79%). 'H NMR (400MHz, CLOROFORM-d) & 9,69 (d, /=1,5
Hz, 1H), 7,39 - 7,31 (m, 5H), 5,31 (br. s., 1H), 5,21 - 5,14 (m, 2H), 5,12 (dd, J=6.3,
1,8 Hz, 1H), 4,77 (d, /=2,0 Hz, 1H), 4,65 - 4,62 (m, 1H), 4,62 - 4,55 (m, 1H), 4,50 -
4,44 (m, 1H), 2,89 (td, J=11,1, 5,9 Hz, 1H), 2,60 (d, /=16,3 Hz, 1H), 2,17 - 1,72 (m,
11H), 1,71 (s, 3H), 1,53 - 1,19 (m, 14H), 1,11 - 1,01 (m, 2H), 0,98 (s, 3H), 0,94 (s,
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3H), 0,90 (s, 3H), 0,88 (s, 3H), 0,84 (s, 3H). "’F NMR (376MHz, CLOROFORM-d) 3
225,07 (s, 1F)

Bu6c 2: Didu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
(((2-(1, 1-dioxidothiomorpholino)-2-metylpropyl)amino)metyl)-5a,5b,8,8,1 1a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7 ,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-lH-xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat
Huyén phu chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-formyl-5a,5b,8,8,1 la-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (70mg, 0,105mmol) va 4-(1-
amino-2-metylpropan-2-yl)thiomorpholin 1,1-dioxit (32mg, 0,157mmol) trong DCE
(1ml) dugce khudy & nhiét do trong phong trong 1 gi¢. Dung dich thu dugc duoc bd
sung natri xyanoborohydrua (20mg, 0,314mmol) va AcOH (0,012ml, 0,209mmol).
HBn hop nay dugc khudy & nhiét do trong phong trong 18 giv. Hon hop ndy duoc pha
loding bing NaHCO; bdo hoa (5ml) va duge chiét bang CH,Cl, (3 x 10ml). Céc 16p
hitu co két hgp nay dugc lam khd b%mg Na,S0,4, duoc loc va dugce co6 dudi ap sut
giam. San pham tho nay dugc tinh ché bing phuong phép séc ky nhanh trong cot gel
silica (EtOAc/Hexan20-80%) sir dung médy do ELS @2 tao ra san phdm mong mudn
dudi dang chit rin (18mg, 20%). LCMS m/e 859,55 (M+H)", 3,113 phut (phuong
phap 8). 'H NMR (400MHz, CLOROFORM-d) & 7,40 - 7,29 (m, 5H), 5,32 (s, 1H),
521 - 5,14 (m, 2H), 5,12 (d, /=4,5 Hz, 1H), 4,69 (d, J=1,5 Hz, 1H), 4,63 - 4,55 (m,
1H), 4,59 (s, 1H), 4,51 - 4,44 (m, 1H), 3,07 (m, 8H), 2,73 - 2,55 (m, 3H), 2,42 (1d,
J=11,0, 5,6 Hz, 1H), 2,18 - 0,92 (m, 29H), 1,69 (s, 3H), 1,16 (s, 3H), 1,15 (s, 3H), 1,04
(s, 3H), 0,98 (s, 3H), 0,90 (s, 3H), 0,89 (s, 3H), 0,84 (s, 3H). ’F NMR (376MlIz,
CLOROFORM-d) 4 -225,06 (s, 1F).

Buéce 3: Dung dich chira (S)-benzyl 4-((1R,3a8,5aR,5bR,7aR,11a8, 1 1bR,13aR,13bR)-
3a-(((2-(1,1 -dioxidothiomorpholino)-2-metylpropyl)amino)metyl)-5a,5b,8,8,11a-
pentametyl-1-(prop-l-en—2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(18mg, 0,021mmol) trong 1,4-dioxan (1ml) va MeOH (0,5ml) dugc bd sung NaOH IN
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(0,5ml, 0,5mmol)). Hon hgp ndy dugc khudy & nhiét dd 60°C trong 2 gid. Hoén hop
phan ing nay dugc tinh ché bang HPLC didu ché (phuong phéap 8) dé tao ra axit (S)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((2-(1,1 -dioxidothiomorpholino)-
2-metylpropyl)amino)metyl)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic dudi dang chit rin
(6mg, 37%). LCMS m/e 769,55 (M+H)", 2,816 phat (phuong phap 8). 'H NMR
(400MHz, CLOROFORM-d) & 5,33 (s, 1H), 5,17 (d, /=4,3 Hz, 1H), 4,69 (s, 1H), 4,60
(s, 1H), 4,56 (s, 1H), 4,44 (s, 1H), 3,13 - 3,01 (m, 8H), 3,01 - 0,89 (m, 33H), 1,68 (s,
3H), 1,15 (s, 6H), 1,03 (s, 3H), 0,97 (s, 3H), 0,96 (s, 3H), 0,92 (s, 3H), 0,85 (s, 3H).
F NMR (376MHz, CLOROFORM-d) & -224,76 (s, 1F).

Vidull

Pidu ché axit (R)-4-(1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((3~(1,1-
dioxidothiomorpholino)propyl)amino)metyl)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylic
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Buéce 1. Diédu ché (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-3a-formyl-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a, 8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Trong binh 4p Ilyc dung tich 25ml, hén hop  bao gbm
(IR,3aS,5aR,5bR,7aR,11aR,1 1bR,13aR,13bR)-3a-formyl-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl triflorometansulfonat (164mg, 0,287mmol), (R)-benzyl
1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3 -encarboxylat
(118mg, 0,316mmol), Na,CO;3-H,O (107mg, 0,862mmol) va Pd(Phs;P)s (19,92mg,
0,017mmol) trong dioxan (2ml) va nuge (0,500ml) duéi N, duge 1am lanh dén nhiét
d6 -78°C. Hdn hop niy dugc hoa cung va cc chu ky hit chin khong/rira bing N,
duoc thuc hién 3 1an. H8n hop nay dugc khudy & nhiét @ 70°C trong 1 gio va mau sic
chuyén sang mau niu dém. Hon hop phan (g nay dugc pha lodng bang H,0O (100ml)
va duge chiét bang EtOAc (3 x 100ml). Céc 16p hiru co két hop nay dugc ria bing
nuéc mubi (50ml), dugc lam kho b:?mg Na,SO;, duoc loc va duge cd dudi ap sut
giam. Séan phdm thd nay dugc tinh ché (cot gel silica 24g; 0 - 25%, 25%
EtOAc/Hexan; May do ELS) @8 tao ra san phdm néu & @ muc dudi dang chét rin mau
tring (122mg, 63,5%). LCMS: m/e 691,45 (M+Na)", 4,428 phut (phuong phap 9). 'H
NMR (400MHz, CLOROFORM-d) § 9,73 (d, J=1,5 Hz, 1H), 7,47 - 7,25 (m, 5H), 5,35
(br. s., 1H), 5,20 (d, /=1,8 Hz, 2H), 5,16 - 5,09 (m, 1H), 4,79 (d, /=1,8 Hz, 1H), 4,71 -
4,64 (m, 1H), 4,61 - 4,53 (m, 1H), 4,51 - 4,41 (m, 1H), 2,89 (td, J/=11,1, 5,9 Hz, 1H),
2,63 (d, /=18,3 Hz, 1H), 2,31 - 1,85 (m, 8H), 1,85 - 1,76 (m, 3H), 1,73 (s, 3H), 1,61 -
1,20 (m, 14H), 1,15 - 1,05 (m, 2H), 1,04 - 1,00 (m, 3H), 0,99 (br. s., 3H), 0,96 (s, 3H),
0,90 (s, 3H), 0,87 (s, 3H).

Bu6e 2. Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-
(((3-(1,1-dioxidothiomorpholino)propyl)amino)metyl)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Dung dich chira axit (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-formyl-5a,5b,8,8,1 1a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7 ,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (122mg, 0,182mmol) trong
DCE (2ml) duogc bd sung axetic (0,021ml, 0,365mmol) va 4-(3-
aminopropyl)thiomorpholin 1,1-dioxit (70,1mg, 0,365mmol). Dung dich ban dau
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chuyén thanh mau t8i va sach sau 10 phut. Hon hop nay dugc khudy & nhiét do trong
phong trong 2 gid. Natri triacetoxyborohydrua (193mg, 0,912mmol) dugc bd sung va
hdn hgp tao ra dugc khudy trong 18 gio. Axit axidic (0,2ml) va natri
triacetoxyborohydrua (193mg, 0,912mmol) dugc bd sung va hdn hop ndy dugce khudy
trong 18 gid. Hon hop ndy sau do dugc pha loéng bing NaHCO; bdo hoa (7ml) va
duoc chiét bang diclorometan (3 x 7ml). Cac 16p hitu co két hop ndy dugc 1am khod
b%mg Na,SO,. Chét 1am kho duoc loai bd béng cach loc va chit loc dugc co dudi ap
sudt giam. San phim thd nay dugc tinh ché (silica gel). C4c phén doan chira san phdm
mong mudn dugc thu gom va duge co dudi ap sudt giam dé tao ra hop chét néu & @&
muc dudi dang chit rin mau tring (130mg, 84%). LCMS: m/e 845,60 (M+H)", 3,116
phut (phuong phép 9). 'H NMR (400MHz, CLOROFORM-d) & 7,41 - 7,29 (m, 5H),
5,34 - 5,29 (m, 1H), 5,18 (d, /=2,3 Hz, 2H), 5,11 (s, 1H), 4,70 (s, 1H), 4,63 - 4,53 (m,
2H), 4,47 (d, J=4,5 Hz, 1H), 3,14 - 2,97 (m, 12H), 2,95 - 2,82 (m, 3H), 2,68 - 2,51 (m,
4H), 2,48 - 2,33 (m, 2H), 2,24 - 2,07 (m, 3H), 2,03-1,91 (m, 4H), 1,91 - 1,73 (m, 6H),
1,71 (br. s., 3H), 1,63 - 1,30 (m, 11H), 1,08 (br. s., 3H), 0,98 (s, 3H), 0,92 (s, 3H), 0,87
(s, 3H), 0,84 (s, 3H).

Budéc 3. Dung dich chira (R)-benzyl 4-((1R,3a8,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-
3a-(((3-(1,1-dioxidothiomorpholino)propyl)amino)metyl)-5a,5b,8,8,1 la-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat (130mg,
0,154mmol) trong 1,4-dioxan (6ml) va MeOH (3ml) dugc bd sung NaOH IN (3ml,
3,00mmol). Hdn hop nay dugc khudy & nhiét do 66°C trong 2 gid va thu dugc dung
dich sach. Hon hop phén ing nay dugc tinh ché bang HPLC didu ché (phuong phap 9)
# tao ra axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((3-(1,1-
dioxidothiomorpholino)propyl)amino)metyl)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-1-en-
2-y1)-2,3,3a,4,5,5,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylic dudi dang chit rin
mau tring (55mg, 45%). LCMS: m/e 755,50 (M+H)", 2,837 phut (phuong phép 9). 'H
NMR (400MHz, CLOROFORM-d) § 5,29 (br. s., 1H), 5,15 (d, /=4,5 Hz, 1H), 4,71 (s,
1H), 4,60 (s, 1H), 4,50 (q, /=8,8 Hz, 1H), 4,39 (q, J=8,6 Hz, 1H), 3,36 (d, /=6,0 Hz,
4H), 3,33 - 3,28 (m, 4H), 3,23 - 3,10 (m, 3H), 2,95 (t, /=7,2 Hz, 2H), 2,82 (d, J~13,1
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Hz, 1H), 2,56 - 2,40 (m, 2H), 2,31 - 2,17 (m, 1H), 2,14 - 1,89 (m, 7H), 1,85 - 1,61 (m,
10H), 1,60 - 1,13 (m, 13H), 1,12 - 1,04 (m, 4H), 1,01 (s, 3H), 0,94 (s, 3H), 0,90 (s,
3H), 0,87 (s, 3H). YF NMR (376MHz, CLOROFORM-d) 8 -222,66 - -223,63 (m, 1F).

Vidu 12

Pidu ché axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((N-(3-(1,1-
dioxidothiomorpholino)propyl)acetamido)metyl)-5a,5b,8,8,1 1a-pentametyl-1-(prop- 1-
en-2-y1)-2,3,3a,4,5,5,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic

Dung dich chia axit (R)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-(((3-
(1,1-dioxidothiomorpholino)propyl)amino)metyl)-5a,5b,8,8,11 a-pentametyl-1-(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylic (20mg,
0,026mmol) trong CH,Cl, (1ml) dugc bd sung axetic anhydrit (0,012ml, 0,132mmol)
va DMAP (0,324mg, 2,65pmol). Hon hop tao ra dugc gia nhiét & nhiét 46 50°C trong
24 h. HOn hop phén tng nay dugc co dudi ap suit giam. Chét can dugc hoa tan lai
MeOH (4ml) va duge tinh ché bang HPLC diéu ché (phuong phap 10) dé tao ra san
phém néu & d& muc dudi dang chét rin mau tring (3mg, 13,5%). LCMS: m/e 797,55
(M+H)", 3,103 phut (phuong phép 9). 'H NMR (400MHz, METANOL-d,) 8 5,35 (br.
s., 1H), 5,21 (d, /=4,8 Hz, 1H), 4,76 (d, J=2,0 Hz, 1H), 4,82 - 4,72 (m, 1H), 4,62 (s,
1H), 4,60 - 4,52 (m, 1H), 4,50 - 4,36 (m, 1H), 3,64 (d, /=13,8 Hz, 1H), 3,49 (t, J=74
Hz, 2H), 3,27 (m, 1H), 3,18 - 3,08 (m, 4H), 3,03 (d, J=5,5 Hz, 4H), 2,68 - 2,47 (m,
4H), 2,27 (d, /=6,0 Hz, 1H), 2,22 - 1,93 (m, 9H), 1,89 - 1,23 (m, 21H), 1,17 (s, 3H),
1,16 - 1,07 (m, 3H), 1,05 (s, 3H), 1,00 (s, 3H), 0,96 (s, 3H), 0,92 (s, 3H). °F NMR
(376MHz, METANOL-d,) § -226,56 - -227,82 (m, 1F).

Vidy 13
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Pidu ché axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4,4-
bis(ethoxycarbonyl)piperidin-1-yl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic
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Bude 1. Pidu ché ((R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Hdn hgp bao gbém (R)-benzyl 1-(florometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)xyclohex-3-encarboxylat (669mg, 1,788mmol),
(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl triflorometansulfonat (950mg, 1,703mmol), natri
carbonat hydrat (634mg, 5,11mmol) va paladi tetrakis (118mg, 0,102mmol) dugc dat
dudi khi quyén nito. Dioxan (16ml) dugc bd sung va dung dich mau cam dugc tao
thanh. Nudc (4ml) dugc bd sung va huyén phii mau vang rit nhat dugc tao thanh.
Toan bd hdn hgp dugce lam lanh xudng nhiét @ -78°C va cac chu ky bay hoi/rira dwoc
thuc hién 3 14n va cudi cung rira b%lng nito dugc thyc hién. Binh ndy dugc nhing chim
trong bé diu & nhiét d 65 - 85°C. Mau ciia hdn hop nay thay ddi tir huyén phu mau
vang nhat sang mau nau ddm trong thoi gian 10 phut. Gia nhiét dugc tién hanh & nhiét
d6 85°C trong téng cong 5 gio. Hon hop phéan ng nay duogc pha lodng bang H,0
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(100ml) va duogc chiét bing EtOAc (3 x 100ml). Céc 16p hitu co két hop nay dugc rira
b%mg nude mubi (50ml), dugc lam khd bﬁng Na,SOy4, duoc loc va dugce co dudi ap suét
giam. Chéit tho niy dugc tinh ché bang phuong phap sic ky silica gel dé tao ra hop
chit néu & d& muyc dudi dang chit rin mau tréng (0,78g, 69,8%). LCMS: m/e 656,50
(M+H)", 3,003 phit (phwong phap 9). 'H NMR (400MHz, CLOROFORM-d) & 7,46 -
7,29 (m, 5H), 5,43 - 5,28 (m, 1H), 5,24 - 5,16 (m, 2H), 5,13 (dd, J=6,1, 2,0 Hz, 1H),
4,75 (d, J=2,0 Hz, 1H), 4,62 (s, 1H), 4,61 - 4,56 (m, 1H), 4,52 - 4,44 (m, 1H), 2,68 -
2,51 (m, 2H), 2,26 - 1,94 (m, 6H), 1,84 - 1,72 (m, 4H), 1,72 (s, 3H), 1,65 - 1,28 (m,
12H), 1,27 (s, 3H), 1,14 (d, J=13,9 Hz, 2H), 1,09 (s, 3H), 1,06 (m, 2H), 0,98 (s, 3H),
0,95 (s, 3H), 0,89 (s, 3H), 0,87 (s, 3H).

Bude 2. Didu ché (R)-benzyl 4-((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
(aziridin-1-y1)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Binh c6 thé bit kin canh dy dung tich 75ml dugc lam khd trén Iira dugc cho vao (R)-
benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 1a-
pentametyl- 1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat
(0,78g, 1,189mmol) va kali phosphat dugc lam kho bang lra (1,262g, 5,95mmol), sau
d6 dugc bd sung 1,2-dicloroetan (20ml) va axetonitril (10ml). Hdn hgp phan ung nay
duoc rira bang nito, dugc bit kin, va dugc lam 4m dén 130°C trong 36 gid. Hon hop
phan Gng tho nady dugc loc qua tdm gel silica ngin va dugc rira bang etyl axettét dé thu
dugc dung dich mau cam rit nhat. Dung dich nay dugc c6 dudi &p sudt giam dé thu
duoc hop chét néu & dé muc duéi dang mau trdng nhat. Hop chét nay duoc st dung
nhu nguyén trang ma khong cin tinh ché thém. LCMS: m/e 682,50 (M+H)", 700,55
(M+H,0)", 714,55 (M+MeOH) ", 3,053 phiit (phuong phap 9).

Buéc 3. Diéu ché dietyl 1-(2-(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((R)-
4-((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,11 a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat
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(R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(aziridin-1-yl)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (100mg,
0,147mmol) dugce cho vao 6ng bit kin dung tich 15ml. CH;CN (2ml) dugc bd sung sau
d6 duge bd sung dietyl piperidin-4,4-dicarboxylat (67,2mg, 0,293mmol). Huyén phu
nay dugc bd sung natri iodua (24,18mg, 0,161mmol) va kali phosphat (93mg,
0,440mmol). Hon hop tao ra dugc gia nhiét dén 125°C trong 15 gid. Hon hop phan
tmg nay dugc pha lodng bang etyl axetat(50ml) va dugc rira bang natri bicarbonat va
nude mudi. Lép hitu co duge thu gom, dugce 1am kho bang natri sulfat va dugc cd dudi
4p sudt giam. Chit thd nay dugc tinh ché trén gel silica (0-25% etyl axetat/hexan) dé
tao ra hop chit néu & d& myc dudi dang chét rin mau trang (60mg, 48%). LCMS: m/e
911,65 (M+H)", 3,213 phit (phwong phép 9). 'H NMR (400MHz, CLOROFORM-d) &
7,41 - 7,31 (m, 5H), 5,31 (br. s., 1H), 5,22 - 5,14 (m, 2H), 5,10 (d, J/=4,5 Hz, 1H), 4,71
(d, J=2,5 Hz, 1H), 4,63 - 4,53 (m, 2H), 4,50 - 4,41 (m, 1H), 4,28 - 4,20 (m, 4H), 3,01 -
2,79 (m, 2H), 2,69 - 2,55 (m, 2H), 2,54 - 2,29 (m, 2H), 2,20 - 2,10 (m, 6H), 2,00 - 1,73
(m, 15H), 1,70 - 1,67 (s, 3H), 1,67 - 1,49 (m, 10H), 1,26 (t, /=7,2 Hz, 11H), 1,07 (s,
3H), 0,97 - 0,93 (m, 3H), 0,92 (s, 3H), 0,86 (s, 3H), 0,84 (s, 3H).

Buéce 4. Diéu ché dietyl 1-(2-(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-
4-(((tert-butyldimetylsilyl)oxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat

Dung dich chta dietyl 1-(2-(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat (60mg,
0,066mmol) trong DCE (3ml) dugc bd sung TEA (0,015ml, 0,105mmol), t-
butyldimetylsilan (0,022ml, 0,132mmol), va paladi(Il) axetat (3,70mg, 0,016mmol).
H3n hop ndy dugc phun N, va duge gia nhiét dén nhiét do 60°C. Sau 3h gia nhiét, hén

hop nay dugc 1am lanh dén nhiét do trong phong va duge loc qua tAm xelit va gel
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silica (dugc rira bang EtOAc 50% trong hexan, sau d6 1a diclorometan). Chét loc duoc
¢d dudi ap sudt giam d8 tao ra hop chit néu & d& muc duéi dang chit rin (61 mg.
100%). San phim thd nay dugc sir dung trong budc tiép theo ma khong cin tinh ché
thém. LCMS: m/e 935,70 (M+H)", 3,247 phtt (phuwong phap 9).

Buéc 5. Dung dich chua dietyl 1-(2-(((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
9-((R)-4-(((tert-butyldimetylsilyl)oxy)carbonyl)-4-(ﬂoromety1)xyclohex—l-en-l-yl)—
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat (15mg, 0,016mmol)
trong THF (4ml) dugc bd sung TBAF (IM trong THF) (0,024ml, 0,024mmol). Hon
hop nay dugc khudy & nhiét do trong phong trong 30 phit. Hon hop nay dugce tinh ché
bing HPLC didu ché (phuong phép 9) d& tao ra axit (R)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4,4-
bis(ethoxycarbonyl)piperidin-1-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylic duéi dang chét rin
mau tring (7mg, 53,2%). LCMS: m/e 821,60 (M+H)", 2,901 phut (phuong phap 9). 'H
NMR (400MHz, CLOROFORM-d) § 5,38 - 5,32 (m, 1H), 5,17 (d, J/=4,8 Hz, 1H), 4,79
(s, 1H), 4,72 - 4,40 (m, 3H), 4,32 - 4,21 (m, 4H), 3,54 - 3,24 (m, 4H), 3,10 (br. 5., 3H),
2,90 - 2,60 (m, 2H), 2,36 (br. s., 4H), 2,28 - 1,73 (m, 12H), 1,69 (s, 3H), 1,66 - 1,50
(m, 6H), 1,44 (br. s., 3H), 1,38-1,33 (m, 3H), 1,32 - 1,24 (m, 9H), 1,12 (s, 3H), 1,08 (d,
J=8.3 Hz, 2H), 1,02 (s, 3H), 0,97 (s, 3H), 0,92 (s, 3H), 0,87 (s, 3H).

Vidu 14 vavidu 15

Diéu ché (1R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-
(ethoxycarbonyl)-1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7 a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic axit (chit dong
phan 1) va didu ché axit (1R)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((2-(3-(ethoxycarbonyl)-1, 1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
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oxtadexahydro-1H-xyclopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

(chét ddng phan 2)

dong phén 1, vidy 14
va
dong phan 2, vidy 15

Buéc 1. Didu ché etyl 4-(2-(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3-carboxylat

Hop chit néu & d& muc duoc diéu ché v6i hiéu suét 26,3% sau quy trinh dugc mo ta &
trén dé didu ché dietyl 1-(2-(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-y1)-5a,5b,8,8,1 la-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat, st dung axit
thiomorpholin-3-carboxylic etyl este hydroclorua thay cho dietyl piperidin-4,4-
dicarboxylat lam chét ban ddu. MS: m/e 857,65. (M+H)", 3,876 phut (phwong phép 9)-
'H NMR (400MHz, CLOROFORM-d) & 7,38 - 7,31 (m, 5H), 5,31 (d, J=3,8 Hz, 1H),
523 - 5,13 (m, 2H), 5,10 (d, J=4,5 Hz, 1H), 4,70 (d, /=2,0 Hz, 1H), 4,62 - 4,54 (m,
2H), 4,51 - 4,40 (m, 1H), 4,28 - 4,22 (m, 2H), 3,81 - 3,67 (m, 1H), 3,63 (ddd, J=12,5,
5.8, 3,5 Hz, 1H), 3,37 (ddd, J/=12,4, 9,9, 2,9 Hz, 1H), 3,21 (ddd, J=12,4, 8.5, 5,8 Hz,
1H), 3,09 (ddd, J=9,9, 6,0, 3,5 Hz, 1H), 3,03 - 2,95 (m, 1H), 2,93 - 2,66 (m, 5H), 2,64
- 2,32 (m, 5H), 2,17 - 2,08 (m, 3H), 2,00 - 1,77 (m, 8H), 1,69 (s, 3H), 1,64 - 1,48 (m,
8H), 1,18 - 1,01 (m, 8H), 0,99 - 0,80 (m, 16H).
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Budc 2. Didu ché etyl 4-(2-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3-carb oxylat 1,1-dioxit
Dung dich chira hén hop bao gbm etyl 4-(2-
(((1IR,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-9-((R)-4-((benzyloxy)carbonyl)-4-
(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3 a-yl)amino)etyl)thiomorpholin-3-carboxylat (32mg,
0,037mmol) trong MeOH (2ml) duoc bd sung huyén phu chira OXONE® (34,4mg,
0,056mmol) trong nudc (2,00ml) & nhiét 46 0°C, sau do duge bd sung axeton (5ml).
Hdn hop tao ra duoc khudy & nhiét d 0°C sau 12 gio. Hon hop phén tmg nay dugc
pha lodng bang nuéce (10ml) va duge chiét bang etyl axetat. L6p hiru co dugc ria bing
natri hydrosulfit va sau d6 dugc lam kho bing natri sulfat, dugc loc va dugc cd dudi
4p suét giam dé tao ra hop chét néu & d& muyc du6i dang chét rin. 30mg san pham tho
duoc st dung trong budc tiép theo ma khong cAn tinh ché thém. MS: m/e 889,55.
(M+H)", 3,26 phut (phuong phép 9)

Buéc 3 . Diéu ché etyl 4-(2-(((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-9-((R)-4-
(((tert-butyldimetylsilyl)oxy)carbonyl)-4-(florometyl)xyclohex-1-en-1 -yD)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3 -carboxylat 1,1-dioxit

Hop chét néu & d& muc duoc diéu ché véi hiéu suit 97% sau quy trinh dwgec mo ta &
trén dé didu ché dietyl 1-(2-(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-
(((tert-butyldimetylsilyl)oxy)carbonyl)-4-(florometyl)xyclohex- 1-en-1-yl)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3 a-yl)amino)etyl)piperidin-4,4-dicarboxylat, st dung etyl 4-(2-
(((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-9-((R)-4-((benzyloxy)carbonyl)-4-
(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
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2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3-carboxylat 1,1 -dioxit thay
cho dietyl 1-(2-(((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-yl)-52,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylat lam chit ban
dau. MS: m/e 913,65. (M+H)", 3,204 phut (phuong phép 9)

Budc 4 . Dung dich chira etyl 4-(2-(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-
((R)-4-(((tert-butyldimetylsilyl)oxy)carbonyl)-4-(florometyl)xyclohex-1-en-1 -yD)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3-carboxylat 1, 1-dioxit (20mg,
0,022mmol) trong THF (4ml) duogc bd sung TBAF (IM trong THF) (0,032ml,
0,032mmol). H3n hop nay duge khudy & nhiét do trong phong trong 30 phut. Hon hop
nay dugc tinh ché bang HPLC diéu ché (phuong phap 9) d8 tao ra hai san pham:

Vi dy 14: Axit (1R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-
(ethoxycarbonyl)-1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (chit ddng
phan 1) dudi dang chét rin mau tring (2mg, 11,43%). LCMS: m/e 799,50 (M+H)'",
2,866 phit (phuong phap 9). "H NMR (400MHz, CLOROFORM-d) & 5,40 - 5,29 (m,
1H), 5,19 (d, J=4,8 Hz, 1H), 4,83 (s, 1H), 4,71 (s, 1H), 4,64 - 4,55 (m, 1H), 449 (q,
J=8,6 Hz, 1H), 4,37 - 4,25 (m, 2H), 3,74 - 3,62 (m, 1H), 3,46 - 2,85 (m, 10H), 2,68 -
2,53 (m, 2H), 2,26 - 2,06 (m, 5H), 2,02 - 1,75 (m, 7H), 1,72 (s, 3H), 1,67 - 1,50 (m,
7H), 1,37 - 1,27 (m, 8H), 1,13 (s, 3H), 1,09-1,01 (m, 4H), 1,04 (s, 3H), 0,97 (s, 3H),
0,94 - 0,91 (m, 3H), 0,88 (s, 3H) va

Vi du 15: Axit (IR)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-
(ethoxycarbonyl)-1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic chét ddng phan
2 dudi dang chét rin mau tring (2mg, 11,43%) 1am chét dong phén 2. LCMS: m/e
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799,55 (M+H)", 2,778 phit (phuong phép 9). 'H NMR (400MHz, CLOROFORM-d) &
5,44 - 531 (m, 1H), 5,20 (d, J=4,5 Hz, 1H), 4,83 (s, 1H), 4,75 - 4,69 (m, 1H), 4,67 -
4,56 (m, 1H), 4,55 - 4,43 (m, 1H), 4,37 - 4,29 (m, 2H), 4,28 - 4,22 (m, 1H), 3,67 (br.
s., 1H), 3,51 - 3,42 (m, 2H), 3,34 - 3,09 (m, 5H), 3,05 - 2,86 (m, 3H), 2,61 (d, J=5.8
Hz, 1H), 2,33 - 2,22 (m, 2H), 2,19 - 2,15 (m, 2H), 2,14 - 2,09 (m, 1H), 2,05 - 1,76 (m,
14H), 1,73 (s, 3H), 1,64 - 1,01 (m, 12H), 1,12 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,93
(s, 3H), 0,88 (s, 3H). '%F NMR (376MHz, CLOROFORM-d) & -224,87 - -225,57 (m,
1F).

Vidu 16

Pidu ché axit 1-(2-(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((R)-4-carboxy-
4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylic

OH
OH
N o]

Dung dich chira axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4,4-
bis(ethoxycarbonyl)piperidin-1-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (5mg, 6,09pmol))
trong 1,4-dioxan (2ml) va MeOH (Iml) dugc bd sung natri hydroxit (lml,
1,000mmol). Hon hop nay duoc khudy & nhiét d6 66°C trong 2 gid, va sau d6 dugc
lam ngudi xudng nhiét do trong phong. Hén hep phan tmg nay dugc tinh ché bang
HPLC diéu ché (phuong phap 9) dé tao ra san phim néu & dé muc duéi dang phim
(0,8mg, 15,46%). LCMS: m/e 765,60 (M+H)", 2,928 phut (phwong phap 9).

Vidu 17

Diéu ché axit 1-(2-(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((R)-4-carboxy-
4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylic

Hop chét néu & dé muc duoc phin tich trong quéa trinh tinh ché axit 1-(2-
(((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-9-((R)-4-carboxy-4-
(florometyl)xyclohex-1-en-1-y1)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)piperidin-4,4-dicarboxylic. (chit rin mau
tring, 1,2mg, 22,36%). LCMS: m/e 793,60 (M+H)", 2,992 phut (phwong phap 9). 'H
NMR (400MHz, CLOROFORM-d) § 5,37 (br. s., 1H), 5,18 (d, J=6,0 Hz, 1H), 4,77 (s,
1H), 4,69 (s, 1H), 4,63 - 4,37 (m, 2H), 4,31 - 4,18 (m, 2H), 3,80 - 3,71 (m, 1H), 3,69 -
3,61 (m, 1H), 3,58 - 3,53 (m, 1H), 3,52 - 3,47 (m, 2H), 3,46 - 3,41 (m, 1H), 3,24 - 3,09
(m, 2H), 2,65 - 2,60 (m, 1H), 2,56 - 1,17 (m, 40H), 1,10 (s, 3H), 1,02 (s, 3H), 0,97 (s,
3H), 0,9 (s, 3H), 0,87 (s, 3H).

Vidu 18

Pidu ché axit 4-(2-(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((R)-4-carboxy-
4-(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)etyl)thiomorpholin-3-carboxylic
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Dung dich chira etyl 4-(2-(((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-9-((R)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1-y1)-52,5b,8,8,1 la-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7 7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3 a-yl)amino)etyl)thiomorpholin-3-carboxylat (0,030¢g,
0,035mmol) trong 1,4-dioxan (2ml) va MeOH (1ml) dugc bd sung natri hydroxit (1ml,
1,000mmol). Hén hgp nay dugc khudy & nhiét d6 66°C trong 2 gid va dung dich sach
duoc tao thanh. H3n hop phan tng thd nay dugc tinh ché bing HPLC diéu ché
(phuong phap 10) @8 tao ra san phdm néu & d& muyc dudi dang chit rén mau tring
(4,5mg, 16,53%). LCMS: m/e 739,55 (M+H)", 2,838 phut (phuong phép 9). 'H NMR
(400MHz, METANOL-d,) 5 5,35 (br. s., 1H), 5,21 (d, J=5,8 Hz, 1H), 4,85 - 4,80 (m,
1H), 4,75 - 4,68 (m, 1H), 4,63 - 4,51 (m, 1H), 4,49 - 4,37 (m, 1H), 3,44 - 3,36 (m, 1H),
3,22 - 2,90 (m, 4H), 2,89 - 2,68 (m, 4H), 2,66 - 2,48 (m, 3H), 2,44 - 2,23 (m, 2H), 2,18
- 1,98 (m, 8H), 1,85 (d, /=12,5 Hz, 2H), 1,77 (d, /~4,0 Hz, 3H), 1,74 - 1,28 (m, 14H),
1,25 - 1,17 (m, 3H), 1,14 (d, J/=11,3 Hz, 2H), 1,11 - 1,08 (m, 3H), 1,00 (s, 3H), 0,96 (s,
3H), 0,94 - 0,89 (m, 3H). F NMR (376MHz, METANOL-dy) 8 -226,92 (m, 1F).

Vidu 19

Diéu ché axit (R)-1-(ﬂorometyl)—4-((1R,3éS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-
((2-hydroxyetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-

xyclopenta[a] chrysen-9-yl)xyclohex-3-encarboxylic

<] - o’ é 1~ NN T
;3 A oe tm
"T C

bugcl
butrc 2

Budc 1 . Didu ché (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-hydroxyetyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
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2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

(R)-benzyl 4-((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a~(aziridin- 1-yD)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylat (230mg,
0,337mmol) trong CH;CN (6ml) duogc bd sung thiomorpholin -3,5-diyldimetanol
(77mg, 0,472mmol), natri iodua (55,6mg, 0,37 Immol) va kali phosphat (215mg,
1,012mmol). Huyén ph tao ra dugc gia nhiét & nhiét d§ 125°C trong 15 gio. Hon hop
phan tng nay dugc pha loang bing etyl axetat, dugc rira bang dung dich nudc chira
natri bicarbonat va nudc mubi. Lép hitu co dugc 1am khod béng natri sulfat va dugc co
dén kho. Chét tho nay duge tinh ché st dung silica gel @8 thu dugc chét rin mau trang
nhat (6mg, 2,5%). LCMS: m/e 700,55 (M+H)", 2,925 phut (phwong phép 9).

Budce 2 . (R)-benzyl 1-(ﬂorometyl)—4-((1R,3aS,SaR,SbR,7aR,11aS,11bR,13aR,13bR)—
3a-((2-hydroxyetyl)amino)-5a,5b,8,8,11a-p entametyl-1-(prop-1-en-2-yl)-
2.3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (6mg, 8,57umol) dugc hoa tan
trong hdn hgp bao gbm MeOH (2ml) va dioxan (2ml). Natri hydroxit (1ml,
1,000mmol) duogc bd sung. Hon hop tao ra duoc khudy & nhiét do 25°C trong 15 gio
va duoc tinh ché bing HPLC didu ché (phwong phap 9) dé tao ra axit (R)-1-
(florometyl)-4-((1R,3a8,5aR,5bR,7aR, 11a8,11bR,13aR, 1 3bR)-3a-((2-
hydroxyetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)xyclohex-3-encarboxylic du6i dang chit rin mau tréng

(2,0mg, 36,3%). LCMS: m/e 610,55 (M+H)", 2,928 phut (phuong phap 9).
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So d6 chung cho vi du diéu ché 20 va 21

K3POy. KE

MaOH

H,0, 14-dioxan
MeOH, 60 °C 0

busez WO LS
Vi du 20
Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(2-oxopyrrolidin-1-yl)etyl)amino)-1-(prop-1 -en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

(0]
Bude 1. Pidu ché (S)-benzyl 1-(florometyl)-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(2-
oxopyrrolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Binh c6 thé bit kin chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (0,1g, 0,152mmol)
va 1-(2-cloroetyl)pyrrolidin-2-on (0,056g, 0,381mmol) dugc bd sung axit phosphoric,
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mudi kali (0,129g, 0,610mmol) va kali iodua (0,038g, 0,229mmol). Hon hop nay duge
pha lodng bing axetonitril (2ml), dugc rira béng nito, sau d6 binh nay duoc bit kin va
dugc gia nhiét dén nhiét do 100°C trong 21 gi. H3n hop ndy dugc lam lanh dén nhiét
do trong phong, dugc pha loang bang nuéc (10ml) va duge chiét bing diclorometan (3
x 10ml). Céc 16p hitu co dugce lam kho béng natri sulfat, duge loc va duoc co dudi ap
sudt giam. Chét cin nay dugc tinh ché bang phwong phap sic ky nhanh sit dung
gradien metanol 0-5% trong diclorometan va ct silica gel 12g 8 tao ra san phdm néu
& d& muc (0,104g, 0,136mmol, hiéu sut 89%) dudi dang phim sang. LCMS: m/e
767,6 (M+H)", 2,20 phut (phuong phép 3).

Budc 2. Dung dich chura (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8, 1 la-pentametyl-3a-((2-(2-
oxopyrrolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)- ’
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (0,104g, 0,136mmol) trong 1,4-
dioxan (2ml) va MeOH (0,5ml) dugc bd sung NaOH (1N) (0,542ml, 0,542mmol). Hon
hop nay dugc gia nhiét dén nhiét dd 60°C. Sau 4,5 gid gia nhiét, hdn hop nay dugc
lam lanh dén nhiét d6 trong phong va dugc tinh ché bang phuong phap sic ky pha dao
st dung gradien A dén B 25-100% (A = nudc:axetonitril 9:1 véi TFA 0,1% dugc bd
sung, B = nugc:axetonitril 1:9 véi TFA 0,1% dugc bd sung) va cot C18 50g. Cac phén
doan chira san phém duoc két hop lai va dugc cd dudi p suit giam dé tao ra mudi
TFA ctia hop chét néu & d& muc (0,076g, 0,096mmol, hiéu suét 71%) du6i dang chét
rfn mau tring. LCMS: m/e 677,4 (M+H)", 1,73 phit (phuong phdp 3). 'H NMR
(500MHz, axit axetic dg) § 5,37 (br. s., 1H), 5,22 (d, J/=4,4 Hz, 1H), 4,87 (s, 1H), 4,73
(s, 1H), 4,63 - 4,45 (m, 2H), 3,81 - 3,68 (m, 2H), 3,66 - 3,54 (m, 3H), 3,51 - 3,44 (m,
1H), 2,83 - 2,74 (m, 1H), 2,63 - 2,48 (m, 3H), 1,74 (s, 3H), 1,15 (s, 3H), 1,07 (s, 3H),
2,34 - 1,04 (m, 29H), 0,98 (s, 3H), 0,97 (s, 3H), 0,93 (s, 3H).

Vidu 21

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-3a-((3-(2-oxopyrrolidin-1-yl)propyl)amino)-1-(prop- 1-en-2-
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yD)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

Budc 1. Pidu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-3 a-((3-(2-
oxopyrrolidin-1-yl)propyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Binh c6 thé bit kin chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,1 1bR,13aR,13bR)-
3a-amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylat (0,1g, 0,152mmol)
va  1-(3-cloropropyl)pyrrolidin-2-on  (0,074g, 0,457mmol) dugc bd sung axit
phosphoric, mudi kali (0,129g, 0,610mmol) va kali iodua (0,038g, 0,229mmol). Hén
hop nay dugc pha lodng bang axetonitril (2ml), dugc rira bing nito, sau d6 binh nay
duoc bit kin va dugc gia nhiét dén nhiét @6 10°C trong 16 gio. Hon hop nay dugc lam
lanh dén nhiét @6 trong phong, dugc pha loang bang nuée (10ml) va duge chiét bing
diclorometan (3 x 10ml). Cac 16p hitu co dugc lam khod béng natri sulfat, dugc loc va
duoc ¢d dudi ap suét giam. Chét cin nay dugc tinh ché bing phuong phap sdc ky
nhanh st dung gradien MeOH 0-5% trong DCM va c0t silica gel 12g. Cac phén doan
chira san phim dugc két hop lai va dugc cd dudi ap sudt giam @& tao ra san phim néu
& dé& muc (0,074g, 0,095mmol, hi¢u suét 62%) dudi dang phim sang. LCMS: m/e 781
(M+H)", 2,20 phut (phuong phép 3).

Budc 2. Dung dich chtra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,1 la-pentametyl-3a-((3-(2-
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oxopyrrolidin-1-yl)propyl)amino)- 1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (0,074g, 0,095mmol) trong 1,4-
dioxan (2ml) va metanol (0,4ml) dugc bd sung IN NaOH (0,379ml, 0,379mmol) va
hdn hop nay dugc 1am 4m dén 60°C. Sau 4 gio gia nhiét, hon hop nay dugc lam ngudi
dén nhiét @ trong phong va dugc tinh ché bing HPLC didu ché (phwong phap 11).
Céc phan doan chira san phim duge két hop lai va dugc co dudi ap sult giam dé tao ra
mudi TFA ciia san phdm néu & d& muc (0,042g, 0,052mmol, hiéu sudt 55%) duéi dang
chét rén mau tring. LCMS: m/e 691,5 (M+H)", 1,73 phut (phuong phép 3). 'H NMR
(500MHz, Axetic axit dy) & 5,39 (br. s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,85 (s, 1H), 4,73
(s, 1H), 4,65 - 4,47 (m, 2H), 3,56 - 3,41 (m, 4H), 3,28 - 3,16 (m, 2H), 2,90 - 2,81 (m,
1H), 2,65 - 2,58 (m, 1H), 2,52 (t, J/=8,1 Hz, 2H), 1,75 (s, 3H), 1,18 (s, 3H), 1,10 (s,
3H), 2,36 - 1,06 (m, 31H), 1,01 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H).

Vidu22

Pidu ché axit (R)-4-((1S,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-1-isopropyl-5a,5b,8,8,11 a-pentametyl-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-

xyclopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

= iﬁ’ ®
HNQ/\ _.___7)‘_. ,NH ‘eﬂe M\”“r@ Pd
F l Q:o bude 1 A ' d 5’3 budrc 2
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0@ My f Ty
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Bude 1. Diéu ché (R)-2-(trimetylsilyl)etyl 4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
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Hbn hop bao gdm axit (R)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-
(1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3 -encarboxylic (180mg,
0,248mmol) va  2-(trimetylsilyl)etyl N,N'-diisopropylcarbamimidat ~ (91mg,
0,371mmol) trong tetrahydrofuran (10ml) dugc hdi luu & nhiét d6 80°C trong 4 gio.
Hon hop phan (ng nay dugce c¢d dudi ap sudt giam va chét cin duoc pha lodng bang
metanol (3ml) va tetrahydrofuran (4ml). Hon hop tao ra dugc dé & nhiét do trong
phong trong 14 gio. Chét rén mau tring dugc tao thanh va dugc loai bd bing cach loc.
Chét loc dugc cd dudi ap suit gidm. Phén cin duge xir Iy bing metanol (2ml) va nude
(5ml) dé tao ra chét két tha mau tréng. Chét rin nay dugc thu gom bang cach loc va
dwoc rira bing ete dietyl (4ml) d& tao ra hop chét néu & dé muc dudi dang chit rin
mau tring (130mg, 60%). LCMS: m/e 827,8 (M+H)", 2,39 phit (phwong phap 3).

Buéc 2. Diéu ché (R)-2-(trimetylsilyl)etyl 4-
((18,3a8,5aR,5bR,7aR,11aS,11bR, 13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-1-isopropyl-5a,5b,8,8,11 a-pentametyl-
2,3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3 -encarboxylat

Hdn hop bao gbm (R)-2-(trimetylsilyl)etyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat (50mg,
0,060mmol) va Pd-C (6,43mg, 6,04pmol) trong tetrahydrofuran (2ml) va metanol
(1ml) duge khudy duéi khi quyén hydro & nhiét @ 20°C trong 31 giv. Hon hop phan
ung nay dugc loc qua tdm xelit dé loai bd chit xuc tac paladi va dugc ria bang
tetrahydrofuran (10ml). Chét loc dugc co dudi ap suit giam dé tao ra hop chét néu &
d& muc dudi dang chit rin mau tréng (40mg, 64%, do tinh khiét 80%). LCMS: m/e
829,8 (M+H)", 2,43 phut (phuong phap 3).

Buéc 3. Hén  hop bao gdm (R)-2-(trimetylsilyl)etyl 4
((18,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
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dioxidothiomorpholino)etyl)amino)-1-isopropyl-5a,5b,8,8,11a-pentametyl-
2.,3,3a,4,5,5a3,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat (15mg,
0,014mmol) va tetra-N-butylamoni florua (101mg, 0,289mmol) trong dioxan (1ml)
dugc khudy & nhiét d6 20°C trong 5 gio. Hon hop phan tng nay dugc loc va dugc tinh
ché bing HPLC didu ché v6i axetonitril/nuéc/TFA 0-70 d& tao ra san phdm mong
muén dudi dang chét ddu khong mau (6mg, 54%). LCMS: m/e 729,7 (M+H)", 1,90
phut (phuwong phép 3). "H NMR (500MHz, Axetic) § 5,40 (br. s., 1H), 5,31 - 5,17 (m,
1H), 4,73 - 4,56 (m, 1H), 4,55 - 4,40 (m, 1H), 3,58 - 3,02 (m, 12H), 2,62 (d, J~16,9
Hz, 1H), 2,35 - 2,30 (m, 1H), 2,25 - 1,13 (m, 28H), 1,26 (s, 3H), 1,10 (s, 3H), 1,03 (s,
3H), 0,99 (s, 3H), 0,99 (s, 3H), 0,93 (d, J=6,8 Hz, 3H), 0,85 (d, J~6,8 Hz, 3H).

Vidu 23

Pidu  ché axit  4-((1S,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-1-isopropyl-5a,5b,8,8,11a-pentametyl-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohexancarboxylic

Hén hop bao gbm (R)-2-(trimetylsilyl)etyl 4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylat (18mg,
0,022mmol) va Pd-C (4,63mg, 4,35umol) trong tetrahydrofuran (2ml) va metanol
(2ml) dugc khudy & nhiét d6 20°C trong 3 ngay. Hon hgp phén tng nay dugc loc qua
tAm xelit va sau d6 dugc rira bang tetrahydrofuran (2ml), chét loc dugc co duéi ap suét
giam dé tao ra chét rin. Chét rén ndy dugc hoa tan trong tetrahydrofuran (2ml) va

tetra-N-butylamoni florua (152mg, 0,435mmol) dugc bd sung va phan tng. Hon hop
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nay dugc khudy & nhiét do 20°C trong 2 ngay. Hon hop phan (ng nay dugc loc va
duoc tinh ché baing HPLC didu ché voi axetonitril/nuéc/TFA 0-70 dé tao ra hop chit
néu & d& muc dudi dang chét rin mau trdng (4mg, 24%). LCMS: m/e 731,8 (M+H)",
1,87 phut (phuwong phép 3). 'H NMR (500MHz, AXETONITRIL-d;) 8 5,28 (dd, J=6,5,
1,6 Hz, 1H), 4,41 (s, 1H), 4,31 (s, 1H), 3,27 - 2,97 (m, 11H), 2,94 - 2,83 (m, 1H), 2,20
- 1,24 (m, 32H), 1,16 (s, 3H), 1,13 - 1,11 (m, 1H), 1,05 (s, 3H), 1,01 (s, 3H), 0,94 (s,
3H), 0,92 (d, J=6,9 Hz, 3H), 0,88 (s, 3H), 0,84 (d, J=6,6 Hz, 3H).

Vidu 24

Pidu ché axit (1R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(2,6-
dimetyl-1, 1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a, 11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylic

8rO0CH A

o M ‘

\]:g:( o1’ CHO —>\ -oF .
B 3’*00; 2.NaOH
H

butre 2 HODCH,

Vidu 24

Budc 1. Didu ché 4-(2-cloroetyl)-2,6-dimetylthiomorpholin 1,1-dioxit

Hon hgp bao gbm 2,6-dimetylthiomorpholin 1,1-dioxit (100mg, 0,613mmol), 2-
cloroaxetaldehyt (135mg, 0,858mmol ) va bphuc chit oran-2-picolin (72,1mg,
0,674mmol) trong metanol (2ml) va axit axetic (Iml) dugc khudy & nhiét do trong
phong trong 17 gio. Hon hop phan ung nay dugc rira bing natri carbonat bdo hoa
(10ml) va duogc chiét bing etyl axetat (3 x 10ml). Cac pha hitu co két hop duge 1am
kho bing natri sulfat, duge loc va duge o dudi ap sudt giam dé tao ra hop chét néu &
@ muc duéi dang chit diu khong mau (90mg, 65%). LCMS: m/e 226,2 (M+H)", 0,54
phut (phuong phap 3).

Buéc 2. HOon hop bao gdm 4-(2-cloroetyl)-2,6-dimetylthiomorpholin  1,1-dioxit
(20,65mg, 0,091mmol), (R)-benzyl 4-((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
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3a-amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat (30mg,
0,046mmol), kali iodua (8,35mg, 0,050mmol) va kali phosphat (48,5mg, 0,229mmol)
trong axetonitril (1ml) dugc gia nhiét & nhiét 4o 120°C trong 16 gid. Hon hop phan
rng nay dugc lam lanh dén nhiét do trong phong, dugc lam dimg bing nudc cit (3ml)
va duge chiét bing diclorometan (3 x 3ml). Céc pha hiru co két hop dugc ria bing
nuée mudi (3ml), dugc 1am khod bang natri sulfat, dugc loc va dugc cd dudi ap sut
giam dé tao ra chit rén mau tréng. Chét ran ndy dugc hoa tan trong axetonitril (1ml) va
natri hydroxit (0,457ml, 0,457mmol) dugc bd sung. Hon hop nay duoc gia nhiét &
nhiét d6 80°C trong 3 gi® va sau do dugc loc va dugce tinh ché bang HPLC didu ché
voi axetonitril/nuéc/TFA dé tao ra axit (IR)-4-
((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(2,6-dimetyl-1,1-
dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic duéi dang chét rin
mau tring (12mg, 33%). LCMS: m/e 755,8 (M+H)", 1,96 phut (phuong phap 3). H
NMR (500MHz, METANOL-dy) & 5,36 (br. s., 1H), 5,22 (dd, J=6,1, 1,7 Hz, 1H), 4,86
(br. s., 1H), 4,76 (s, 1H), 4,62 - 4,51 (m, 1H), 4,50 - 4,39 (m, 1H), 3,39-3,11 (m, 7H),
3,01 - 2,73 (m, 4H), 2,57 (d, J=17,7 Hz, 1H), 2,38 - 1,15 (m, 27H), 1,79 (s, 3H), 1,30
(dd, J=6,8, 3,3 Hz, 6H), 1,17 (s, 3H), 1,13 (s, 3H), 1,02 (s, 3H), 0,98 (s, 3H), 0,95 (s,
3H).

Vidu25

Pidu ché axit (1S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(2,6-
dimetyl-1,1-dioxidothiomorpholino)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylic
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Hbn hop bao gdm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-35a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (30mg,
0,046mmol),  4-(2-cloroetyl)-2,6-dimetylthiomorpholin 1,1-dioxit  (20,65mg,
0,091mmol), kali iodua (8,35mg, 0,050mmol) va kali phosphat (48,5mg, 0,229mmol)
trong axetonitril (1ml) dwgc gia nhi¢t & nhiét do 120°C trong 16 gio. Hon hop phan
trng ndy dwoc lam ngudi dén nhiét do trong phong, dugc lam dung bing nudc cht
(3ml) va dugc chiét bing diclorometan (3 x 3ml). Cac pha hitu co két hop duge rira
bing nuéc mudi (3ml), duge lam khd béng natri sulfat, duge loc va duge b dudi ap
sudt giam dé tao ra chit rén mau tring. Chit rin mau tring ndy dugc hoa tan trong
axetonitril (1ml) va natri hydroxit (0,457ml, 0,457mmol) dugc bd sung. Hon hop nay
dwoc gia nhidt & nhiét do 80°C trong 3 gid, dugc loc va dugo tinh ché bang HPLC diéu
ché véi axetonitril/nude/TFA @ tao ra hop chét néu & d& muc duéi dang chét rin mau
tring (12mg, 33%). LCMS: m/e 755,8 (M+H)", 1,92 phut (phuong phép 3). 'H NMR
(500MHz, METANOL-d,) § 5,35 (br. s., 1H), 5,22 (dd, J=6,1, 1,6 Hz, 1H), 4,86 (s,
1H), 4,76 (d, J=1,3 Hz, 1H), 4,61 - 4,51 (m, 1H), 4,50 - 4,38 (m, 1H), 3,39- 3,07 (m,
7H), 3,01 - 2,73 (m, 4H), 2,57 (d, J/=16,6 Hz, 1H), 2,37 - 1,20 (m, 27H), 1,78 (s, 3H),
1,30 (dd, J=6,7, 3,1 Hz, 6H), 1,17 (s, 3H), 1,13 (s, 3H), 1,00 (s, 3H), 0,98 (s, 3H), 0,95
(s, 3H).
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Vidu 26

Pidu ché axit (1R)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(6-metyl-1,1-dioxido-1 ,4-thiazepan-4-yl)etyl)amino)-
1-(prop-1-en-2-yl)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

%1 butrc 2 Vi dU 26

Buéc 1. Didu ché 4-(2-cloroetyl)-6-metyl-1,4-thiazepan 1,1-dioxit

Hon hop bao gdbm 6-metyl-1,4-thiazepan 1,1-dioxit (100mg, 0,613mmol), 2-
cloroaxetaldehyt (0,107ml, 0,858mmol) va phirc chit boran-2-picolin (72,1mg,
0,674mmol) trong metanol (1ml) va axit axetic (0,5ml) duoc khudy & nhiét @6 trong
phong trong 17 gio. Hon hgp phén tng nay dugc ria bing natri carbonat bdo hoa
(3ml) va dugc chiét bing etyl axetat (3 x 2ml). Céc pha hitu co két hop dugc 1am kho
bang natri sulfat, dugc loc va dugc ¢ dudi ap suit giam dé tao ra hop chit néu & dé
muc duéi dang chét diu khong mau (105mg, 76%). LCMS: m/e 226,2 (M+H)', 0,33
phut (phuong phap 3).

Budc 2. Hon hop bao gbm (R)-benzyl 4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,1 la-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7 a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-

1H-xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (20mg,
0,030mmol), 4-(2-cloroetyl)-6-metyl-1,4-thiazepae 1,1-dioxit (27,5mg, 0,122mmol),
kali iodua (5,57mg, 0,034mmol) va kali phosphat (32,4mg, 0,152mmol) trong
axetonitril (1ml) duoc gia nhiét & nhiét d6 120°C trong 16 gio. Hon hop phan ung nay
dwoc 1am ngudi dén nhiét do trong phong, duge lam ding bang nudc cit (3ml) va
duoc chiét bang diclorometan (3 x 2ml). Céc pha hitu co két hop duoc rira bang nudc
muéi (3ml), duge 1am kho bing natri sulfat, duge loc va duge cd dudi 4p sudt giam dé

tao ra chét ran trung gian mong mudn mau trang. Chat ran nay duoc hoa tan trong
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dioxan (1ml) va natri hydroxit (0,305ml, 0,305mmol) dugc bd sung. Hon hop nay
duoc gia nhiét & nhiét do 80°C trong 3 gid. Hon hop phéan (mg nay dugc loc va dugc
tinh ché bing HPLC diéu ché véi axetonitril/nude/TFA 0-70 dé tao ra axit (1R)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR, 13bR)-52,5b,8,8,1 1a-
pentametyl-3a-((2-(6-metyl-1,1-dioxido-1 ,4-thiazepan-4-yl)etyl)amino)-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic dudi dang chét diu khéng mau
(9,8mg, 40%). LCMS: m/e 755,9 (M+H)", 1,93 phat (phwong phap 3). 'H NMR
(500MHz, METANOL-d,) 8 5,36 (br. s., 1H), 5,22 (dd, J=6,1, 1,7 Hz, 1H), 4,86 (br.
s., 1H), 4,76 (s, 1H), 4,61 - 4,51 (m, 1H), 4,50 - 4,40 (m, 1H), 3,69 - 3,14 (m, 9H),
3,11 - 2,75 (m, 4H), 2,57 (d, J=17,2 Hz, 1H), 2,49 - 2,24 (m, 2H), 2,22 - 1,15 (m,
26H), 1,78 (s, 3H), 1,19 (d, J=3,0 Hz, 3H), 1,13 (s, 3H), 1,09 (dd, J=7,0, 4,8 Hz, 3H),
1,01 (s, 3H), 0,97 (s, 3H), 0,95 (d, J/=2,0 Hz, 3H).

Vi du 27

Pidu ché axit (1S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-3a-((2-(6-metyl-1,1-dioxido-1 ,4-thiazepan-4-yl)etyl)amino)-
1-(prop-1-en-2—yl)—2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

N,

Hon hop bao gdm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (20mg,
0,030mmol), 4-(2-cloroetyl)-6-metyl-1,4-thiazepan 1,1-dioxit (34,4mg, 0,152mmol),
kali iodua (5,57mg, 0,034mmol) va kali phosphat (32,4mg, 0,152mmol) trong

-145-



26667

axetonitril (1ml) dugc gia nhiét & nhiét do 120°C trong 16 gid. Hdn hgp phén ung nay
dwoc 1am ngudi dén nhiét @6 trong phong, dugc lam ding bang nudc cat (3ml) va
duoc chiét bang diclorometan (3 x 2ml). Céc pha hitu co két hop duoc rira bing nuéc
mubi (3ml), dugc 1am kho bang natri sulfat, dugc loc va dugce ¢ dudi ép sudt giam dé
tao ra chit rin mau tréng. Chét ran nay dugc hoa tan trong dioxan (lml) va natri
hydroxit (0,305ml, 0,305mmol) dugc bd sung. Hon hgp nay dugc gia nhiét & nhiét do
80°C trong 3 giv. Hon hop phéan tmg nay dugc loc va dugce tinh ché bing HPLC didu
ché v6i axetonitril/nuée/TFA 0-70 @ tao ra hop chit néu & d& muyc duéi dang chét dau
khong mau (6mg, 25%). LCMS: m/e 755,9 (M+H)", 1,90 phut (phuong phap 3). 'H
NMR (500MHz, METANOL-d,) 8 5,35 (br. s., 1H), 5,22 (dd, J=6,1, 1,7 Hz, 1H), 4,86
(br. s., 1H), 4,76 (s, 1H), 4,62 - 4,51 (m, 1H), 4,51 - 4,40 (m, 1H), 3,67 - 3,15 (m, 9H),
3,10 - 2,75 (m, 4H), 2,57 (d, J=18,1 Hz, 1H), 2,49 - 2,23 (m, 2H), 2,21 - 1,14 (m,
26H), 1,78 (s, 3H), 1,22 - 1,17 (m, 3H), 1,13 (s, 3H), 1,10 - 1,06 (m, 3H), 1,00 (s, 3H),
0,98 (s, 3H), 0,96 (s, 3H).

Vidu28

Pidu  ché  axit  (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((carboxymetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylic

g
5 H
Clw 00 e
N H
B, o) :
A . 6 A
MeOH, A0CH, 1t Ay
F
budc 1

Vidu 28

Buéc 1. Didu ché axit 2-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((S)-4-
((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en-1 -yl)-5a,5b,8,8,11a-pentametyl-1-
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(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino)axetic.

Hén hop bao gém axit (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,13bR)-
3a-amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (0,250g,
0,381mmol) va 2-oxo axetic monohydrat (0,053g, 0,572mmol) trong metanol (1ml),
THF (1ml) va axit axetic (0,5ml) duogc xtr ly bing phirc chét boran 2-picolin (0,061g,
0,572mmol). Hdn hop ndy ngay 14p tich khi manh khi bé sung va dugc khudy & nhiét
dd trong phong. Sau khi khudy 2,5 gio, hdn hop nay duge xir ly bing thém phirc chit
boran 2-picolin (0,061g, 0,572mmol) va axit 2-0Xo0 axetic monohydrat (0,053g,
0,572mmol) va dung dich thu dugc dugc khudy & nhiét do trong phong thém 96 gio.
Han hop thé thu duge dugc tinh ché bing HPLC diéu ché pha dao (phwong phép
HPLC diéu ché 14) dé tao ra vat liéu mong mubn (0,213g, hiéu suét 78%) duéi dang
mubi TFA thuy tinh khong mau. LCMS: m/z 714,4 (M+H)", 2,63 phut (phuong phép
1). 'H NMR (400MHz, hdn hop bao g(“)m CDCl; va CD;0OD theo ti 1€ 1:1, chdn
CD;0D) 8 7,59 (s, 2H), 7,38 - 7,26 (m, 3H), 5,31 (br. s., 1H), 5,21 - 5,12 (m, 2H), 5,10
(d, J=4,9 Hz, 1H), 4,81 (s, 1H), 4,73 (s, 1H), 4,61 - 4,38 (dm, J=47,2 Hz, 2H), 3,50 (s,
2H), 2,70 - 2,54 (m, 2H), 2,12 (d, J/~7,8 Hz, 3H), 2,08 - 1,87 (m, 6H), 1,84 - 1,67 (m,
8H), 1,67 - 1,57 (m, 3H), 1,56 - 1,40 (m, 6H), 1,40 - 1,28 (m, 3H), 1,28 - 1,21 (m, 1H),
1,17 (s, 3H), 1,11 - 1,00 (m, 4H), 0,93 - 0,82 (m, 9H).

Buée 2. Mubi TFA cia axit 2-(((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-9-((S)-
4-((benzyloxy)carbonyl)-4-(florometyl)xyclohex-1-en- 1-yl)-5a,5b,8,8,11a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,1 3a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-3a-yl)amino) axetic (0,050g, 0,060mmol) dugc két hop véi
LiOH, 1M dung dich nu6c (0,483ml, 0,483mmol) va hdn hop bao gébm THF (0,5ml)
va MeOH (0,5m1). H3n hop tao ra dugc khudy & nhiét d 80°C trong 30 phit. Hén hop
thé thu duoc duoc tinh ché bing HPLC diéu ché pha dao (phuong phép HPLC diéu
ché 15) dé tao ra hop chét néu & d& muc (0,0318g, hiéu suit 71%) duéi dang mubi
TFA rén mau tring. LCMS: m/z 624,4 (M+H)", 2,43 phut (phuong phép 1). 'H NMR‘
(400MHz, hdn hop bao gém CDCl; va CD;0D theo ti 1€ 1:1, chdan CD3;0D) d 5,33 (br.
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s., 1H), 5,18 (d, J~4,4 Hz, 1H), 4,81 (s, 1H), 4,73 (s, 1H), 4,60 - 4,39 (dm, J=47,2 Hz,
2H), 3,43 (s, 2H), 2,65 (td, J~11,0, 5,1 Hz, 1H), 2,55 (d, J=17,9 Hz, 1H), 2,29 - 2,11
(m, 2H), 2,11 - 1,86 (m, 7H), 1,85 - 1,66 (m, 8H), 1,66 - 1,43 (m, 8H), 1,43 - 1,24 (m,
4H), 1,18 (s, 4H), 1,14 - 1,01 (m, 4H), 0,96 (s, 3H), 0,93 (s, 3H), 0,89 (s, 3H).

Vidu 29

Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)-2-oxoetyl)amino)-5a,5b,8,8,11a-pentametyl-1 -(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylic

Bude 1. Didu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-dioxidothiomorpholino)-2-oxoetyl)amino)-5a,5b,8,8, 11a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylat.

Trong lo 1 dram ¢0 nép vin 16t PTFE, két hop axit 2-
(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-9-((S)-4-((benzyloxy)carbonyl)-4-
(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)axetic, ~ TFA (0,025g,  0,030mmol)  voi
thiomorpholin 1,1-dioxit (10,20mg, 0,075mmol) va HATU (0,029g, 0,075mmol) trong
THF (1ml). Hon hop ndy dugc bd sung DIPEA (0,026ml, 0,151mmol), va dung dich
thu duge duge khudy manh qua dém & nhiét do trong phong. Hon hop thd thu duge
dugo tinh ché bing HPLC didu ché pha dao (phuong phap HPLC diéu ché 16) dé tao
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ra san pham (0,0269g, hiéu suit 94%) dudi dang mudi TFA bot mau tring. LCMS:
m/z 831,5 (M+H)", 2,50 phut (phuong phép 1).

Buéc 2. Trong lo 1 dram c6 nat vian 16t két hop (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1 -dioxidothiomorpholino)-2-
oxoetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen—9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat, TFA (0,0269g,
0,028mmol) véi LiOH, 1M dang nudc (0,063ml, 0,063mmol) va hdn hop bao gém
THF (0,5ml) va MeOH (0,5ml). Hoén hop tao ra duge khudy & nhiét do 70°C trong 30
phit va sau do dén 80°C trong 1 gio. Thém LiOH, 1M dang nuéc (0,080ml,
0,080mmol) dugc bd sung va hén hop nay duoc gia nhiét dén nhiét d6 70°C trong 20
pht va sau do dén 80°C trong 30 phut. Hon hep thd thu dugc duge tinh ché bing
HPLC didu ché pha dao (phuong phap HPLC diéu ché 4) dé tao ra san phim néu & dé
muc (0,0178g, hi¢u suit 66%) dudi dang mudi TFA rin thiy tinh mau tring. LCMS:
m/z 741,5 (M+H)", 2,34 pht (phuong phép 1). "H NMR (400MHz, hén hop bao gom
CDCl; va CD;0D theo ty 18 1:1, chin CD;0D) & 5,33 (br. s., 1H), 5,19 (d, J=4,4 Hz,
1H), 4,82 (s, 1H), 4,74 (s, 1H), 4,59 - 4,40 (dm, J=47,2 Hz, 2H), 4,33 - 4,21 (m, 2H),
4,13 - 3,86 (m, 4H), 3,25 (t, J=4,9 Hz, 2H), 3,18 (t, J/=4,9 Hz, 2H), 2,76 - 2,65 (m,
1H), 2,55 (d, /~16,4 Hz, 1H), 2,29 - 2,13 (m, 2H), 2,13 - 2,07 (m, 2H), 2,07 - 1,91 (m,
5H), 1,91 - 1,71 (m, 7H), 1,71 - 1,20 (m, 14H), 1,18 (s, 3H), 1,15 - 1,02 (m, 4H), 0,96
(s, 3H), 0,93 (s, 3H), 0,90 (s, 3H).

Vidu 30

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(4-hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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OH HATU. DIPEA
THF n

bu@cl

Buée 1. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-4-metylpiperidin-1-
yl)-2-oxoetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat.

Trong lo dram c¢6 nut vin 16t PIFE két hop axit 2-
(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((S)-4-((benzyloxy)carbonyl)-4-
(florometyl)xyclohex-1-en-1-yl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-yl)amino)axetic, TFA (0,025g, 0,030mmol) véi 4-
metylpiperidin-4-ol (8,69mg, 0,075mmol) va HATU (0,029g, 0,075mmol) trong THF
(1ml). Hon hop nay dugc bd sung DIPEA (0,026ml, 0,151mmol), va dung dich thu
dugc dugc khudy manh qua dém & nhiét do trong phong. Hén hop thd thu duge duge
tinh ché bang HPLC didu ché pha dao (phwong phap HPLC didu ché 16) dé tao ra san
phim (0,0280g, hiéu suét 100%) dudi dang mubi TFA rdn thiy tinh. LCMS: m/z
811,6 (M+H)", 2,54 phut (phuong phép 1).

Buéc 2. (S)-benzyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-
3a-((2-(4-hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat, TFA (0,028, 0,030mmol)
dugc hoa tan trong 1,2-dicloroetan (1ml) va dung dich thu dugc duogc bd sung
trietylamin (10,97pl, 0,079mmol), tert-butyldimetylsilan (0,015ml, 0,091mmol) va
paladi(IT) axetat (1,699mg, 7,57umol). Hén hop nay duge ria bang nito va dugc gia
nhiét dén nhiét d6 60°C trong 1 gid. Hdn hop nay sau d6 dugc c6 qua dong nito' thanh
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cin va sau d6 dugc hoa tan lai trong THF (0,8ml). Hdn hop nay duge bd sung TBAF,
1,0M trong THF (0,106ml, 0,106mmol) va hdn hop tao ra duge khua“'ly & nhiét do trong
phong trong 30 phtit. H3n hop thd thu dugc duge tinh ché bang HPLC dieu ché pha
dao (phwong phép HPLC didu ché 16) dé tao ra san phidm néu & dé muc (0,0204g, hiéu
suét 79%) dui dang muéi TFA rin mau tring. LCMS: m/z 721,5 (M+H)', 2,16 phut
(phuong phép 1). 'H NMR (400MHz, hdn hop bao gdbm CDCl; va CD30D theo ty 1¢
1:1, chin CD;0D) & 5,33 (br. s., 1H), 5,19 (d, J=4,9 Hz, 1H), 4,82 (s, 1H), 4,74 (s,
1H), 4,44 (d, J=4,4 Hz, 1H), 4,25 - 4,13 (m, 1H), 4,13 - 3,96 (m, 1H), 3,96 - 3,80 (m,
1H), 3,53 - 3,45 (m, 2H), 2,73 - 2,60 (m, 1H), 2,60 - 2,49 (m, 1H), 2,28 - 2,13 (m, 2H),
2,13 - 1,92 (m, 7H), 1,90 - 1,71 (m, 7H), 1,71 - 1,45 (m, 13H), 1,45 - 1,30 (m, 4H),
1,28 (d, J=4,2 Hz, 3H), 1,20 (s, 3H), 1,10 (d, J=6,8 Hz, 1H), 1,07 (s, 3H), 0,96 (s, 3H),
0,94 (s, 3H), 0,90 (s, 3H).

Vidu 31

Pidu ché axit (S)-1-(florometyl)-4-((1R,3a8,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(4-(metylsulfonyl)piperidin-1 -yl)-2-oxoetyl)amino)-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

HO

Hop chét néu & d& muc dugc didu ché bang quy trinh twong tu sir dung dé didu ché
axit  (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-3a-((2-(4-
hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-
1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic, ngoai tru 4-
(metylsulfonyl)piperidin  (0,012g, 0,075mmol) dugc st dung thay cho 4-
metylpiperidin-4-ol trong buéc 1. Tinh ché hdn hop thd budc 2 bing HPLC dieu ché
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pha dio (phuong phap HPLC didu ché 12) tao ra hop chét néu & dé muc (0,0205g, hi¢u
suét 70% qua 2 budc) dudi dang mudi TFA rin mau tring. LCMS: m/z 769,4 (M+H)",
2,33 phat (phuwong phap 1). 'H NMR (400MHz, hén hgp bao gdm CDCl; va CD;0D
theo ty 18 1:1, chin CD;0D) 8 5,33 (br. s., 1H), 5,22 - 5,16 (m, 1H), 4,82 (s, 1H), 4,74
(s, 1H), 4,72 - 4,61 (m, 2H), 4,48 - 4,40 (m, 1H), 4,22 - 4,06 (m, 1H), 4,02 - 3,87 (m,
2H), 3,29 - 3,13 (m, 1H), 3,00 - 2,87 (m, 4H), 2,73 - 2,62 (m, 1H), 2,55 (d, J=17,4 Hz,
1H), 2,28 - 2,19 (m, 3H), 2,19 - 2,11 (m, 1H), 2,11 - 1,92 (m, 7H), 1,89 - 1,75 (m, 5H),
1,74 (s, 3H), 1,71 - 1,60 (m, 4H), 1,58 (br. s., 1H), 1,55 - 1,41 (m, 5H), 1,40 - 1,25 (m,
3H), 1,19 (s, 3H), 1,13 - 1,08 (m, 1H), 1,07 (s, 3H), 0,96 (s, 3H), 0,94 (s, 3H), 0,90 (s,
3H).

Vidu 32

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-morpholino-2-oxoetyl)amino)-1 -(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

HO

Hop chét néu & d& muc duge didu ché bang quy trinh tuvong tu dugc st dung dé diéu
ché axit (S)—1-(ﬂorometyl)-4-((1R,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,l3bR)—3a—((2-
(4-hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5 a,5b,8,8,11a-pentametyl-1-
(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,l 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic, ngoai trir morpholin (6,58ul,
0,075mmol) duoc st dung thay cho 4-metylpiperidin-4-ol trong budce 1. Tinh ché hén
hop thé bude 2 bing HPLC diéu ché pha dao (phuong phap HPLC dieu ché 12) tao ra
hop chét néu & d& muc (0,0185g, hiéu sudt 74% qua 2 budc) dudi dang mubdi TFA rin
miu tring. LCMS: m/z 693,4 (M+H)", 2,35 phut (phuong phép 1). 'H NMR
(400MHz, hdn hop bao gi")m CDCl; va CD;0D theo ty 1€ 1:1, chin CDs;OD) d 5,33
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(br. 5., 1H), 5,22 - 5,16 (m, 1H), 4,81 (s, 1H), 4,73 (s, 1H), 4,48 - 4,39 (m, 1H), 4,05
(d, /=15, Hz, 1H), 3,88 (d, J=15,9 Hz, 1H), 3,78 - 3,71 (m, 4H), 3,71 - 3,64 (m, 2H),
3,53 - 3,45 (m, 2H), 2,72 - 2,61 (m, 1H), 2,55 (d, J=16,4 Hz, 1H), 2,19 (d, /~19,3 Hz,
2H), 2,13 - 2,07 (m, 1H), 2,07 - 1,90 (m, 6H), 1,88 - 1,75 (m, 3H), 1,74 (s, 3H), 1,72 -
1,56 (m, SH), 1,56 - 1,42 (m, 5H), 1,42 - 1,25 (m, 4H), 1,19 (s, 4H), 1,15 - 1,08 (m,
1H), 1,07 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,90 (s, 3H).

Vidy 33

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3 a-((2-(4-(metylsulfonyl)piperazin-1 -yl)-2-oxoetyl)amino)-
1-(prop-1-en-2-y1)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a] chrysen-9-yl)xyclohex-3-encarboxylic

.SO,Me

HO

Hop chit néu & @ myc duge didu ché bang quy trinh twong ty dugc st dung dé didu
ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-((2-
(4-hydroxy-4-metylpiperidin-1 -yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en—2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
lH-xyclopenta[a]chrysen-9-yl)xyclohex—3-encarboxylic, ngoai trir 1-
(metylsulfonyl)piperazin (0,012g, 0,075mmol) dugc st dung thay cho 4-
metylpiperidin-4-ol trong bude 1. Tinh ché hon hop thd budc 2 bing HPLC diéu ché
pha dao (phuong phap HPLC diéu ché 12) tao ra hop chét néu & d& muc (0,0210g, hiéu
suét 77% qua 2 budc) dudi dang mudi TFA ran mau tring. LCMS: m/z 770,5 (M+H)",
2,33 phut (phuong phap 1). 'H NMR (400MHz, hdn hgp bao gdbm CDCl; va CD;0D
theo ty 16 1:1, chidn CD;0D) 8 5,33 (br. s., 1H), 5,22 - 5,16 (m, 1H), 4,82 (s, 1H), 4,74
(s, 1H), 4,48 - 4,40 (m, 1H), 4,21 (d, J=16,1 Hz, 1H), 3,96 (d, J=15,9 Hz, 1H), 3,92 -
3,83 (m, 1H), 3,73 (ddd, /=13,6, 7,3, 3,3 Hz, 1H), 3,67 - 3,52 (m, 2H), 3,31 - 3,20 (m,
2H), 2,88 (s, 3H), 2,71 (td, /~11,1, 4,9 Hz, 1H), 2,55 (d, J=15,9 Hz, 1H), 2,29 - 2,13
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(m, 2H), 2,13 - 1,91 (m, 7H), 1,89 - 1,71 (m, 7H), 1,71 - 1,60 (m, 4H), 1,60 - 1,41 (m,
6H), 1,41 - 1,21 (m, 4H), 1,19 (s, 4H), 1,13 - 1,08 (m, 1H), 1,07 (s, 3H), 0,96 (s, 3H),
0,94 (s, 3H), 0,90 (s, 3H).

Vi du 34

Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-3a~((2-(1,1-
dioxido-1,4-thiazepan-4-yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylic

Hop chét néu & @& muc duoc diéu ché bang quy trinh trong tu dugc sit dung dé diéu
ché axit (S)-1-(ﬂorometyl)—4-((1R,3aS,5aR,5bR,7aR,1laS,l 1bR,13aR,13bR)-3a-((2-
(4-hydroxy-4-metylpiperidin-1 -yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
lH-xyclopenta[a]chrysen-9-y1)xyclohex-3-encarboxylic, ngoai trr 1,4-thiazepan 1,1-
dioxit (0,011g, 0,075mmol) dugc sir dung thay cho 4-metylpiperidin-4-ol trong budc
1. Tinh ché hdn hop thd bude 2 bing HPLC diéu ché pha dao (phuong phap HPLC
didu ché 12) tao ra hgp chét néu & d& muc (0,0188g, hiéu suét 70% qua 2 budc) dudi
dang mudi TFA rin mau tring. LCMS: m/z 755,4 (M+H)", 2,32 phut (phuong phép 1).
'1{ NMR (400MHz, hdn hop bao gbm CDCl; va CD;OD theo ty 1¢ 1:1, chin CD;0D)
§ 5,33 (br. s., 1H), 5,19 (d, /4,9 Hz, 1H), 4,82 (s, 1H), 4,74 (s, 1H), 4,49 - 4,39 (m,
1H), 4,25 - 4,10 (m, 1H), 4,04 - 3,91 (m, 2H), 3,91 - 3,81 (m, 1H), 3,81 - 3,66 (m, 3H),
3,66 - 3,48 (m, 1H), 3,41 (t, J=5,9 Hz, 1H), 3,30 - 3,23 (m, 1H), 2,77 - 2,64 (m, 1H),
2,55 (d, J=17,9 Hz, 1H), 2,32 - 2,13 (m, 3H), 2,13 - 1,91 (m, 8H), 1,90 - 1,75 (m, 3H),
1,74 (s, 3H), 1,71 - 1,60 (m, 4H), 1,59 - 1,44 (m, 5H), 1,44 - 1,29 (m, 4H), 1,19 (4,

-154-



26667

J=2.2 Hz, 4H), 1,10 (d, /=7,1 Hz, 1H), 1,07 (s, 3H), 0,97 (s, 3H), 0,94 (s, 3H), 0,90 (s,
3H).

Vidu35

Didu ché axit (S)4-((IR,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3 a-((2-(1,1-
dioxidothiazolidin-3-yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-
yl)-2,3,3a,4,5,52,5b,6,7,7a,8,11 ,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)- 1-(florometyl)xyclohex-3-encarboxylic.

Hop chét néu & d& muc dugc diéu ché bing quy trinh tvong tw dugc st dung dé didu
ché axit (S)-1-(ﬂorometyl)-4-((lR,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,13bR)-3a-((2-
(4-hydroxy-4-metylpiperidin-1 -yl)-2-oxoetyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-yl)-2,3,32,4,5,5 a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex—3-encarboxylic, ngoai trir thiazolidin 1,1-
dioxit (9,15mg, 0,075mmol) dugc st dung thay cho 4-metylpiperidin-4-ol trong budc
1. Tinh ché hén hop thd budc 2 bing HPLC diéu ché pha déo (phuong phap HPLC
didu ché 12) tao ra hop chit néu & d& muc (0,0117g, hiéu sudt 45% qua 2 budc) dudi
dang mudi TFA rén mau tring. LCMS: m/z 727,4 (M+H)", 2,31 phut (phwong phép 1).
'H NMR (400MHz, 1:1 hdn hop bao gdm CDCl; va CD;0D, chin CD;0D) 8 5,33 (br.
s., 1H), 5,19 (d, /=6,1 Hz, 1H), 4,81 (s, 1H), 4,72 (br. s., 1H), 4,64 (br. s., 1H), 4,47 -
4,40 (m, 1H), 4,19 - 4,08 (m, 2H), 4,01 - 3,84 (m, 1H), 3,49 (t, J=6,1 Hz, 1H), 3,41 (t,
J=7,2 Hz, 1H), 2,74 - 2,63 (m, 1H), 2,55 (d, J=17,1 Hz, 1H), 2,30 - 2,12 (m, 2H), 2,09
(br. s., 1H), 2,07 - 1,92 (m, 5H), 1,92 - 1,75 (m, 4H), 1,73 (s, 3H), 1,69 - 1,44 (m, 9H),
1,44 - 1,36 (m, 2H), 1,36 - 1,24 (m, 2H), 1,17 (d, /=4,6 Hz, 3H), 1,14 - 1,01 (m, 4H),
0,96 (s, 3H), 0,93 (s, 3H), 0,90 (s, 3H).
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Viduy 36

Pidu ché axit (1S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(3-(metylsulfonyl)pyrrolidin-1 -yl)-2-oxoetyl)amino)-
1-(prop-1-en-2-y1)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a] chrysen-9-yl)xyclohex-3-encarboxylic.

SO,Me

Hop chét néu & d& muc duogc didu ché bing quy trinh twong tw dugc st dung dé didu
ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 1 3bR)-3a-((2-
(4-hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5a, 5b,8,8,11a-pentametyl-1-
(prop-1-en-2-yl)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen—9-y1)xyclohex—3-encarboxylic, ngoai trir 3-
(metylsulfonyl)pyrrolidin  (0,011g, 0,075Smmol) dugc st dung thay cho 4-
metylpiperidin-4-ol trong budc 1. Tinh ché hdn hop thd bude 2 bang HPLC diéu ché
pha dao (phwong phap HPLC diéu ché 12) tao ra hop chét néu & dé muc (0,0117g, hiéu
suft 57% qua 2 buéc) dudi dang mudi TFA rén mau tring. LCMS: m/z 755,4 (M+H)",
2,31 phut (phuong phéap 1). 'H NMR (400MHz, hdn hop bao gdbm CDCIl; va CD;0D
v6i ti 1& 1:1, chan CD;0D) & 5,33 (br. s., 1H), 5,19 (d, J=5,4 Hz, 1H), 4,82 (s, 1H),
4,74 (br. s., 1H), 4,47 - 4,39 (m, 1H), 4,19 - 3,97 (m, 2H), 3,97 - 3,81 (m, 3H), 3,81 -
3,61 (m, 2H), 3,09 - 3,01 (m, 3H), 2,75 - 2,46 (m, 4H), 2,30 - 2,12 (m, 2H), 2,12 - 1,91
(m, 7H), 1,88 - 1,75 (m, 3H), 1,74 (s, 3H), 1,71 - 1,61 (m, 4H), 1,59 - 1,42 (m, 6H),
1,41 - 1,29 (m, 3H), 1,26 (br. s., 1H), 1,19 (s, 4H), 1,10 (d, J=8,6 Hz, 1H), 1,07 (s,
3H), 0,97 (s, 3H), 0,94 (s, 3H), 0,90 (s, 3H).

Vi du 37
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Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((15,45)-
2,2-dioxido-2-thia-5-azabixyclo[2,2, 1]heptan-5-yl)-2-oxoetyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-

encarboxylic.

Hop chét néu & d& muc dugc didu ché bing quy trinh twong ty dugc sir dung dé diéu
ché axit (S)-1-(ﬂoromety1)-4-((1R,3aS,5aR,5bR,7aR,llaS,l1bR,13aR,13bR)-3a-((2-
(4-hydroxy-4-metylpiperidin-1-yl)-2-oxoetyl)amino)-5a,5b,8,8,11a-p entametyl-1-
(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic, ngoai trir (1S,4S)-2-thia-5-
azabixyclo[2,2,1]heptan 2,2-dioxit, hydrobromua (0,017g, 0,075mmol) dugc st dung
thay cho 4-metylpiperidin-4-ol trong budc 1. Tinh ché hén hop thé bude 2 bing HPLC
didu ché pha déo (phuong phap HPLC didu ché 12) tao ra hop chét néu & dé muc
(0,0154g, hiéu sudt 57% qua 2 budc) dudi dang mudi TFA rin mau tring. LCMS: m/z
753,4 (M+H)", 2,31 phut (phwong phap 1). 'H NMR (400MHz, hén hgp bao gbm
CDCl; va CD;0D theo ti 1€ 1:1, chin CD3;0D) 6 5,33 (br. s., 1H), 5,22 - 5,16 (m, 1H),
5,11 (d, J=3,4 Hz, 1H), 4,82 (s, 1H), 4,76 - 4,70 (m, 1H), 4,48 - 4,39 (m, 1H), 4,17 -
4,07 (m, 1H), 3,99 - 3,84 (m, 2H), 3,84 - 3,69 (m, 1H), 3,30 - 3,13 (m, 2H), 2,75 - 2,60
(m, 2H), 2,60 - 2,42 (m, 2H), 2,29 - 2,12 (m, 2H), 2,12 - 1,90 (m, 7H), 1,87 - 1,75 (m,
3H), 1,74 (s, 3H), 1,72 - 1,59 (m, 4H), 1,59 - 1,41 (m, 6H), 1,41 - 1,21 (m, 4H), 1,21 -
1,15 (m, 4H), 1,10 (d, J=7,6 Hz, 1H), 1,07 (s, 3H), 0,96 (s, 3H), 0,93 (s, 3H), 0,89 (s,
3H).

Vidu 38
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Pidu ché axit (R)-4-((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic, TFA.

LiOH, H0.

THF, MeOH.
a6 C

L
buved  HOT%

Vidu38

Bu6e 1. Pidu ché axit (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-5a,5b,8,8,11a-
pentametyl-1-(prop- 1-en-2-y1)-9-(((triflorometyl)sulfonyl)oxy)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysene-3a-carboxylic.

Dung dich chua (1R,3aS,5aR,5bR,7aR,1laR,l1bR,13aR,13bR)-benzy1 5a,5b,8,8,11a-
pentametyl-1-(prop- 1-en-2-y1)-9-(((triflorometyl)sulfonyl)oxy)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysene-3a-carboxylat (1,500, 2,216mmol) trong DCE (20ml) va axit
axetic (5ml) dudi khi quyén Np(g) duge bd sung paladi den (0,047g, 0,443mmol). Lo
phéan mg dugc rira bang Hy(g) va duge khudy dudi khi quyén Hp(g) trong 5 gid, dugc
loc, duge rira bing DCM (50ml) va dugc cb thanh chit rin mau tring. Chét tho nay
duoc nghién nho véi lugng hexan va DCM tdi thiéu, dugc co thanh chét sén sét mau
tring, dugc loc va dugc rira bing hexan dé tao ra san phdm mong mudn dot dau tién.
Chét loc dang 16ng dugc c¢6 thém thanh chét sén sét mau tréng, dugc loc va dugc ria
bing hexan dé tao ra san phim dot thtr hai. San phim & hai dot duge két hop lai va

dugc lam kho dudi chan khong dé tao ra axit
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(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-y1)-9-(((triflorometyl)sulfonyl)oxy)-
2,3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-carboxylic (1,1g, 1,87 Smmol, hiéu suét 85%) dudi dang chit
rén mau tring. LCMS: m/e 587,2 (M+H)', 3,23 phut (phuong phap 1). 'H NMR
(400MHz, CLOROFORM-d) 8 5,57 (d, J=3,9 Hz, 1H), 4,76 (br. s., 1H), 4,63 (br. s.,
1H), 3,03 (br. s., 1H), 2,46 - 2,10 (m, 3H), 2,00 (d, J=6,8 Hz, 2H), 1,81 - 1,63 (m, 6H),
1,59 - 1,32 (m, 12H), 1,25 (br. s., 3H), 1,13 (br. s., 3H), 1,02 (br. s., 3H), 1,00 (br. s.,
6H), 0,93 (br. s., 3H). 3C NMR (101MHz, CLOROFORM-d) & 182,0, 155.4, 150,3,
113,7, 109,8, 56,4, 53,3, 49,2, 48,9, 46,9, 42,5, 40,6, 40,3, 38,5, 37,9, 37,1, 36,4, 33,3,
32,1, 30,6, 29,7, 27,5, 25,5, 21,4, 19,4, 19,39 - 19,33, 18,9, 16,2, 15,7, 14,6. F NMR
(376MHz, CLOROFORM-d)13 -74,82 (br. s., 3F).

Buéc 2. Didu ché axit (I1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat.

Dung dich chira (1R,3aS,5aR,5bR,7aR,]1 1aR,11bR,13aR,13bR)-5a,5b,8,8,11a-
pentametyl-1-(prop-1 -en-2-y1)-9-(((triflorometyl)sulfonyl)oxy)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-3a-carboxylic (0,500, 0,852mmol) va N,N-diisopropyletylamin
(0,520ml, 2,98mmol) trong DCM (10ml) dugc bd sung HATU (0,389g, 1,023mmol)
va 4-(2-aminoetyl)thiomorpholin 1,1-dioxit (0,182g, 1,023mmol). Phan ung nay duoc
khudy & nhiét d¢ trong phong (10:25 am). Sau 2 gi0, phan Umg nay dugc pha loéng
bang DCM va duge ria bing 20ml axit xitric nuéc 5%. Lép chira nude duge chiét
biing DCM (25ml). Phén hitu co két hop dugc rira bang Na,CO310%, nuéc mubi, duge
lam kho bing MgSO,, duge loc va duge cd thanh chat dau nhét séng. Chét thé duge
tinh ché bing phuong phép sic ky cot (SiO,, hop Isco 24g, duge rira gii bang
DCM:MeOH 97:3) va dugc lam kho du6i chin khong dé tao ra
(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
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xyclopenta[a]chrysen-9-yl triflorometansulfonat (394mg, 0,527mmol, hi¢u suét
61,9%) dudi dang chat rén mau tring. LCMS: m/e 747,5 (M+H)", 2,75 phut (phuong
phap 1). 'H NMR (400MHz, CLOROFORM-d) 3 5,87 (t, J=5,4 Hz, 1H), 5,56 (dd,
J=6,6, 1,7 Hz, 1H), 4,74 (d, /~1,5 Hz, 1H), 4,61 (s, 1H), 3,37 (q, J=6,0 Hz, 2H), 3,15 -
3,07 (m, 1H), 3,05 (s, 7H), 2,66 (t, J=6,2 Hz, 2H), 2,56 - 2,46 (m, 1H), 2,16 (dd,
J=17.1, 6,8 Hz, 1H), 1,97 - 1,88 (m, 2H), 1,79 - 1,71 (m, 3H), 1,69 (s, 3H), 1,66 - 1,54
(m, 3H), 1,52 - 1,30 (m, 10H), 1,25 - 1,16 (m, 2H), 1,12 (s, 3H), 1,10 - 1,06 (m, 1H),
1,01 (s, 3H), 0,98 (s, 3H), 0,97 (s, 3H), 0,91 (s, 3H). BCc NMR (101MHz,
CLOROFORM-d) & 176,3, 155,3, 150,6, 113,7, 109,6, 55,7, 55,6, 53,3, 51,3, 50,7,
50,0, 49,0, 46,8, 42,5, 40,6, 40,2, 38,6, 38,4, 37,9, 37.8, 36,3, 36,3, 33,8, 33,5, 30,8,
204, 274, 25,5, 21,5, 19,5, 194, 19,0, 16,2, 15,9, 14,6. °F NMR (376MHz,
CLOROFORM-d) & -74,83 (s, 3F).

Budce 3. Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8, 1 1bR,13aR,13bR)-3a-((2-
(1,1-dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,1 3,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)- 1-(florometyl)xyclohex-3-encarboxylat, TFA.
(1R,3aS,5aR,5bR,7aR, 11aR,11bR,13aR, 13bR)-3a~((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl triflorometansulfonat (250mg, 0,335mmol),(R)-benzyl 1-
(florometyl)-4-(4,4,5,5-tetrametyl-1,3 .2-dioxaborolan-2-yl)xyclohex-3-encarboxylat
(150mg, 0,402mmol) va chét tién xuc tac Buchwald 13 (92371-003-01) (10,53mg,
0,013mmol) dugc két hop. Lo phan tng ndy dugc hut chan khong trong 15 phut trong
16 chan khong sau d6 dugc lam dly lai Nj(g). Binh phan Gmg nay dugc nap THF (4ml)
trudc khi phun bang N,(g) va K3PO,4 nude 0,5M (1,673ml, 0,837mmol). Hdn hgp phan
(rng nay dugc phun bang Ny(g) va dugc khudy & nhiét do 72°C trong 15 gid va duge
1am ngudi dén nhiét do trong phong qua dém. Phan ing nay dugc pha loang bang
EtOAc (50ml) va dugc rira bang K3PO41,5N. Lop chira nu6e duge chiét bang EtOAc
(50ml). Lép hitu co két hop duge rira bing nuéc mudi, duge 1am khd bing MgSO,,
duge loc va duge cd thanh chét diu nhét mau nau. Chét tho dugc tinh ché bang
phuong phép sic ky cot nhanh (silica gel, 12g, dugc rira giai bing DCM:MeOH 97:3)
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va duogc lam kho dé tao ra san phém nhung vin nhiém mot vai tap chit. Vit liéu nay
duge tinh ché thém bing HPLC didu ché pha déo (cic phuong phap HPLC dieu ché 8)
va duoc lam khd dudi chan khdng dé tao ra (R)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat, TFA (161mg,
0,166mmol, hiéu sut 49,6%) dudi dang chit rin mau tr‘fmg. LCMS: m/e 845,7
(M+H)", 3,25 phut (phuong phap 1). 'H NMR (400MHz, CLOROFORM-d) & 71,39 -
7,30 (m, 5H), 6,78 (br. s., 1H), 5,32 (br. s., 1H), 5,24 - 5,14 (m, 2H), 5,11 (d, J=4,6 Hz,
1H), 4,74 (s, 1H), 4,62 (s, 1H), 4,60 - 4,54 (m, 1H), 4,50 - 4,40 (m, 1H), 3,82 - 3,57
(m, 6H), 3,46 (br. s., 4H), 3,25 (t, J=5,6 Hz, 2H), 3,05 (td, J=11,0, 3,9 Hz, 1H), 2,60
(d, J=17,1 Hz, 1H), 2,41 - 2,31 (m, 1H), 2,24 - 2,03 (m, 4H), 2,02 - 1,90 (m, 3H), 1,88
- 1,72 (m, 3H), 1,69 (s, 3H), 1,66 - 1,61 (m, 1H), 1,60 - 1,46 (m, 4H), 1,46 - 1,18 (m,
10H), 1,05 (d, J=8,8 Hz, 2H), 0,97 (s, 3H), 0,92 (s, 6H), 0,87 (s, 3H), 0,84 (s, 3H).

Budc 4. Dung dich chira (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR, 1 1aS,11bR,13aR,13bR)-
3a-((2-(1,1-dioxidothiomorpholino)etyl)carbamoyl)-5a, 5b,8,8,11a-pentametyl-1-(prop-
1-en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-l-(ﬂorometyl)xyclohex—3-encarboxylat, TFA  (96mg,
0,100mmol) trong THF (1,0ml) va MeOH (0,5ml) dugc bd sung dung dich chira lithi
hydroxit 1N (0,500ml, 0,500mmol) va dugc khudy & nhiét do 60°C (11:25 AM). Sau 2
gio, LC/MS cho thiy phan tng hoan thanh va duoc lam ngudi dén nhiét @ trong
phong. Hon hop phan tmg nay dugc tinh ché bing HPLC didu ché pha ddo (phuong
phap HPLC didu ché 12) va dugc 1am kho dudi chan khong dé tao ra axit (R)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-3a~((2-(1,1-
dioxidothiomorpholino)etyl)carbamoyl)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylic, TFA (66,1mg,
0,075mmol, hiéu suét 75%) dudi dang chit rin mau tring. LCMS: m/e 755,5 (M+H)",
2,69 phut (phuong phép 1). 'H NMR (400MHz, 1:1 CDCl5: METANOL-dy) 6 5,30 (br.
s., 1H), 5,16 (d, /~4,6 Hz, 1H), 4,69 (d, /1,7 Hz, 1H), 4,45 - 4,36 (m, 1H), 3,09 (s,
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6H), 3,06 - 3,01 (m, 1H), 2,67 (t, J=6,4 Hz, 2H), 2,57 - 2,45 (m, 2H), 2,30 - 2,19 (m,
1H), 2,12 (br. s., 1H), 2,08 - 2,04 (m, 1H), 2,02 (br. 5., 1H), 2,00 - 1,92 (m, 2H), 1,91 -
1,81 (m, 1H), 1,80 - 1,69 (m, 3H), 1,67 (s, 3H), 1,63 - 1,52 (m, 3H), 1,50 - 1,30 (m,
10H), 1,29 - 1,14 (m, 5H), 1,09 - 0,99 (m, 2H), 0,97 (s, 3H), 0,95 (s, 3H), 0,94 (br. s.,
3H), 0,89 (s, 3H), 0,84 (s, 3H). ). *C NMR (101MHz, /:1 CD3Cl5: METANOL-d,) 8
178,7, 178.,0, 151,6, 148,9, 140,0, 122,3, 122,2, 110,0, 78,6, 56,6, 56,2, 53,9, 517,
51,5, 50,9, 50,4, 47,6, 46,2, 46,1, 43,2, 42,6, 41,4, 39,0, 38,7, 38,3, 37,1, 36,9, 34,57 -
34,44, 33,9, 31,6, 30,3, 30,2, 29,9, 29,8, 27,1, 26,6, 22,2, 22,1, 20,45 - 20,36 (m, 1C),
19,8, 16,9, 16,5, 15,1. '°F NMR (376MHz, 1:1 CDCl;: METANOL-d,) & -76,79 (s, 3F),
-226,23 (t, J=47,7 Hz, 1F).

Vi du 39 va vi du 40: Didu ché axit (I1S)4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-3a-((3-amino-1,1,1-trifloropropan-2-
yl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a3,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA (chét dong
phin A) va axit (1S)-4-((1R,3aS,5aR,5bR,7aR,llaS,l1bR,13aR,13bR)-3a-((3-amino-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA chit dong
phén B).

s
Ny d'éqg phin& 7
Vidy 39
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Budc 1. (1S)-benzyl 1-(ﬂorometyl)—4-((1R,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-3a-((L, 1, 1-trifloro-3-nitropropan-2-
yl)amino)—2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)xyclohex-3-encarboxylat.

Dung dich chua (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)- 7
2,3.3a,4,5,53,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylat (190mg,
0,290mmol) trong DCM (2Zml) dugc bd sung (1E)-3,3,3-trifloro-1-nitropro-len
(64,5mg, 0,434mmol) va dugc khudy & nhiét do trong phong. Sau 16 gid, phan ung
ndy dugc cd thanh chét diu nhét mau nau va dugce tinh ché bang phwong phap sic ky
ot nhanh (SiO,, hop Isco 24g Isco, dugc rira giai bing Hex:EtOAc 9:1) va dugc lam
khé du6i chin  khong d tao ra (1S)-benzyl  1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-3a-((1,1,1-trifloro-3-nitropropan-2-yl) amino)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)xyclohex—3-encarboxylat (171,2mg, 0,215mmol, hi¢u sut
74.2%) dudi dang chit rin mau tring. LCMS: m/e 797,5 (M+H)", 4,55 phit (phuong
phép 10).

Buéc 2. (1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,13bR)-3a—((3-amino-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yD)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylat.

Dung dich chua (1S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR, 13aR,13bR)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-3a-((1,1,1-trifloro-3 -nitropropan-2-yl)amino)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (26mg, 0,033mmol) trong THF
(1ml) dugc bd sung HCI 1N (0,489ml, 0,489mmol). Chét sén sét tao ra dugc bd sung
dung dich k&m Rieke 1,5N trong THF (0,217ml, 0,326mmol). Chét sén sét mau xam
tao ra dugc bd sung MeOH (1ml). Phan tng ndy trd thanh dung dich ddng nhét va
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duogc khudy & nhiét d trong phong qua dém. Sau 15 gio, phan ng nay dugc cd. Phén
cin thu dugc dugce hoa tan bing THF (5ml), dugc trung hoa bing 1,5 K3POy4 (5Sml) va
hdn hop nay dugc chiét bing EtOAc 2 14n x 25ml. Lép hitu co két hop duge ria bing
nuée mudi, dugc 1dm kho bﬁng MgSO0,, dugce loc va duge cd thanh chit bot mau tréng.
Vit liéu ndy dugc st dung tho trong bude tiép theo. LCMS: m/e 767,6 (M+H)", 4,96
phut (phuong phap 10).

Buéc 3. Axit (1S)-4-((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-3a-((3-amino-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylic, TFA (chét ddng
phan A) va axit (1S)—4-((1R,3aS,5aR,5bR,7aR,1laS,lle,13aR,13bR)-3a—((3-amino-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylic, TFA chit dong
phéan B).

Dung dich chira chét thé, (1S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11a8,1 le,13aR,13bR)-3a-((3-amino-l,l,l-triﬂoropropan-Z-
yl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylat (25mg,
0,033mmol), tir cac thi nghiém 99699-178 trong THF (1ml) va MeOH (0,5ml) dugc bd
sung dung dich chira lithi hydroxit 1IN (0,114ml, 0,114mmol). Phan Ung nay dugc
khudy & nhiét d6 65°C. Sau 4 gi0, phan Gng ndy dugc lam ngudi dén nhiét do trong
phong va dugc tinh ché bing HPLC diéu ché pha déo (phuong phap didu ché 13) va
dugc lam khd dudi chian khong dé tao ra chit dong phan A, axit (1S)-4-
((1R,3a8,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-((3-amino-1 ,1,1-trifloropropan-2-
yl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA va chét dong
phan B, axit (1S)-4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-((3-amino-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,11a-pentametyl-1 -(prop-1-en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,1 3,13a,13b-oxtadexahydro- 1H-
xyclopenta[a]chrysen—9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylic, TFA; c& hai dudi
dang chét rdn mau tréng.

Vi du 39: Chét ddng phan A: LCMS: m/e 675,8 (M+H)", 4,29 phut (phuong phép 11).
'H NMR (400MHz, 1:1 CLOROFORM-d ‘METANOL-d,) & 5,31 (br. s., 1H), 5,16 (d,
J=4.9 Hz, 1H), 4,72 (br. s., 1H), 4,67 (br. s., 1H), 4,54 - 4,49 (m, 2H), 4,45 - 4,38 (m,
2H), 4,25 (br. s., 2H), 3,73 (¢, J=6,5 Hz, 2H), 3,59 (br. s., 1H), 3,15 - 3,05 (m, 1H),
3,03 - 2,96 (m, 1H), 2,69 (td, J~=11,0, 5,6 Hz, 1H), 2,53 (d, J/~18,3 Hz, 1H), 2,17 (d,
J=18.,6 Hz, 2H), 2,05 (d, J=18,1 Hz, 1H), 2,01 - 1,90 (m, 2H), 1,89 - 1,84 (m, 2H),
1,82 - 1,71 (m, 4H), 1,68 (s, 3H), 1,66 - 1,61 (m, 1H), 1,56 (d, /=16,4 Hz, 1H), 1,44
(d, J=6,4 Hz, 6H), 1,38 - 1,22 (m, 5H), 1,20 (s, 1H), 1,07 (br. s., 2H), 1,04 (s, 3H),
0,97 (s, 3H), 0,94 (s, 3H), 0,91 (s, 2H), 0,85 (s, 3H). F NMR-1H dugc khir ghép
(376MHz, 1:1 CLOROFORM-d ‘METANOL-d,) & -73,36 (s, 3F), -76,38 (s, 3F), -
226,33 (s, 1F). "F NMR (376MHz, 1:1 CLOROFORM-d :METANOL-d,) & -73,37 (d,
J=6,9 Hz, 3F), -76,39 (s, 3F), -226,14 - -226,54 (m, 1F).

Vi du 40: Chét ddng phan B: LCMS: m/e 675,7 (M+H)", 4,63 phut (phuong phap 11).
IH NMR (400MHz, 1:1 CLOROFORM-d -METANOL-d,) & 5,30 (br. s., 1H), 5,16 (d,
J=4,6 Hz, 1H), 4,70 (s, 1H), 4,46 - 4,36 (m, 2H), 3,72 (t, J=6,6 Hz, 1H), 3,64 (dd,
J=12, 3,5 Hz, 1H), 3,24 - 3,15 (m, 1H), 3,14 - 3,04 (m, 1H), 2,62 - 2,46 (m, 2H), 2,30
- 2,11 (m, 2H), 2,10 - 2,00 (m, 2H), 1,99 - 1,89 (m, 4H), 1,86 (dt, /=6,7, 3,2 Hz, 1H),
1,80 - 1,70 (m, 3H), 1,68 (s, 3H), 1,66 (br. s., 1H), 1,64 - 1,57 (m, 1H), 1,55 - 1,48 (m,
3H), 1,47 - 1,38 (m, 5H), 1,38 - 1,29 (m, 2H), 1,28 - 1,18 (m, 2H), 1,12 (br. s., 2H),
1,07 (s, 3H), 1,04 (br. s., 1H), 0,97 (s, 3H), 0,94 (s, 3H), 0,91 (s, 3H), 0,86 (s, 3H). Pp
NMR (376MHz, 1:1 CLOROFORM-d -METANOL-d,) & -73,84 (s, 3F), -76,35 (s, 5F),
-226,26 (s, 1F).

Viduy 41 va vi du 42

Pidu ché axit (1S)-4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-((3-(1,1-
dioxidothiomorpholino)-1,1, 1-trifloropropan-2-yl)amino)-5a,5b, 8,8,11a-pentametyl-1-
(prop-l—en-2-yl)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,1 la,1 1b,12,13,13a,13b—oxtadexahydro-
1H—xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA (chét
dong phan A) va axit (1 S)-4-((1R,3aS,5aR,5bR,7 aR,11aS,11bR,13aR,13bR)-3a~((3-
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(1,1-dioxidothiomorpholino)-1,1, 1-trifloropropan-2-yl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro- 1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-
encarboxylic, TFA (chét ddng phan B).

bude 1

THF, MeCH.
(3

butcl 7

ddniz phin B

dong phin A
Vidy 41 Vidu 42

Buéc 1. Didu ché (1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((3-(1,1-dioxidothiomorpholino)-1,1, 1-trifloropropan-2-yl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en—2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-
encarboxylat.

Dung dich chira (1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-((3-
amino-1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat (107mg,
0,139mmol) trong 2-propanol (3ml) dugc bd sung divinyl sulfon (0,020ml,
0,167mmol) va dugc khuéy & nhiét d6 85°C. Sau 22 gid, phan ing nay dugce lam lanh
dén nhiét dd trong phong va dugc ¢d dé tao ra (1S)-benzyl 4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-(1,1-dioxidothiomorpholino)-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat dudi dang chét dau

nhét mau ndu va san phdm nay dugc st dung truc tiép trong budc tiép theo.

-166-



26667

Bué6e 2. Didu ché axit (1S)-4-((1R,3aS,5aR,5bR,7aR,1laS,l1bR,13aR,13bR)—3a—((3-
(1,1-dioxidothiomorpholino)-1,1, 1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 1a-
pentametyl-1-(prop- 1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-y1)-1 -(florometyl)xyclohex-3-
encarboxylic, TFA (chét dong phén A) va axit (1S)-4-
((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,1 3bR)-3a-((3-(1,1-dioxidothiomorpholino)-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,11a-pentametyl-1 -(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,72,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen—9-y1)-1-(ﬂorometyl)xyclohex-3-encarboxylic, TFA (chit ddng
phén B).

(1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-((3-(1,1-
dioxidothiomorpholino)-1,1,1 -trifloropropan-2-yl)amino)-5a,5b,8,8, 11a-pentametyl-1-
(prop-1-en-2-yl)-2,3,3 a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)—1-(ﬂorometyl)xyclohex—3-encarboxylat duogc hoa tan
trong THF (1ml) va MeOH (1ml) va dugc xtr ly bang dung dich chura lithi hydroxit IN
(0,697ml, 0,697mmol), dugc gia nhiét dén nhiét 36 65°C trong 4 git va duge lam lanh
dén nhiét do trong phong. Cac chét phan tng nay dugc dua vao tinh ché HPLC pha
d4o st dung phuong phap didu ché duéi day va dugc 1am kho dudi chan khong dé tao
ra chét dong phan A duéi dang axit (1S)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((3-(1,1-dioxidothiomorpholino)-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,53,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA (32mg,
0,035mmol, hiéu sudt 24,98%) va chit dong phan B dudi dang axit (18)-4-
((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,1 3bR)-3a-((3-(1,1-dioxidothiomorpholino)-
1,1,1-trifloropropan-2-yl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1-(ﬂorometyl)xyclohex—3-encarboxylic, TFA (24,3mg,
0,026mmol, hiéu suét 18,97%), ca hai dudi dang chét rin mau tring.

Vi du 41: Chét ddng phan A: LCMS: m/e 795,6 (M+H)", 4,11 phut (phuong phép 11).
'H NMR (400MHz, :1 CDCI3:METANOL-d,) 8 5,30 (br. s., 1H), 5,16 (t, J/~4,0 Hz,
1H), 5,12 (s, 1H), 4,70 (d, J/=9,5 Hz, 1H), 4,46 - 4,36 (m, 2H), 4,21 - 4,06 (m, 1H),
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3,23 - 2,94 (m, 10H), 2,88 - 2,76 (m, 1H), 2,70 - 2,46 (m, 3H), 2,44 - 2,27 (m, 1H),
2,26 - 2,12 (m, 3H), 2,11 - 2,01 (m, 2H), 2,00 - 1,85 (m, 4H), 1,81 - 1,69 (m, 3H), 1,68
(s, 1H), 1,66 (s, 2H), 1,61 (d, J=11,7 Hz, 1H), 1,58 - 1,51 (m, 1H), 1,51 - 1,34 (m, 7H),
1,34 - 1,18 (m, 4H), 1,11 - 1,05 (m, 1H), 1,04 (s, 2H), 0,98 (s, 1,5H), 0,96 (s, 1,5H),
0,94 (s, 6H), 0,91 (s, 3H), 0,86 (s, 1,5H), 0,85 (br. s., 1,5H).

Vi du 42: Chét déng phan B: LCMS: m/e 795,6 (M+H)", 4,19 phit (phuong phép 11).
'H NMR (400MHz, /:1 CDCI3:METANOL-d,) § 5,30 (br. s., 1H), 5,20 - 5,14 (m, 1H),
5,12 (s, 1H), 4,77 - 4,67 (m, 1H), 4,60 - 4,48 (m, 3H), 3,86 (d, J=3,4 Hz, 1H), 3,21 -
2,99 (m, 9H), 2,96 - 2,71 (m, 2H), 2,70 - 2,57 (m, 2H), 2,52 (d, 17,4 Hz, 1H), 2,34 -
2,12 (m, 3H), 2,05 (d, J=19,1 Hz, 2H), 2,01 - 1,89 (m, 3H), 1,81 - 1,67 (m, 4H), 1,66
(s, 3H), 1,62 - 1,54 (m, 2H), 1,54 - 1,36 (m, 7H), 1,35 - 1,12 (m, 5H), 1,07 (br. s., 1H),
1,05 (s, 3H), 0,97 (s, 3H), 0,95 (s, 1H), 0,93 (s, 3H), 0,90 (s, 3H), 0,84 (s, 3H).

Vidu43

Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3 a-((2-((2-(1,1-
dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 ~(florometyl)xyclohex-3-encarboxylic, 2 TFA.

THF, MeOH,
65°C

budre 2

Bude 1. (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-((2-(1,1-
dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a, 11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-encarboxylat.

Dung dich chta (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-
amino-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat (0,100g,
0,152mmol) trong DCE (1ml) duoc bd sung divinyl sulfon (0,037ml, 0,305mmol) va
dugc khudy & nhiét do 65°C trong 15 git va duge 1am lanh dén nhit do trong phong.
LCMS: m/e 774,5 (M+H)", 4,53 phut (phuong phap 10).

Hon hop phan tng & trén duge bd sung thiomorpholin 1,1-dioxit (0,041g, 0,305mmol)
duge khudy & nhiét do 85°C trong 8 gio va dugc lam ngudi trd lai dén nhiét do trong
phong. Phan tmg nay dugc c6 va dugc lam kho dudi chén khong dé tao ra (S)-benzyl
4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((2-(1,1-
dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop- 1-
en-2-yl)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9—y1)-l-(ﬂorometyl)xyclohex-3—encarboxylat thd dudi dang chit
diu nhét mau nau dam, chit dau ndy dugc sit dung & dang thd trong budc tiép theo.

LCMS: m/e 909,8 (M+H)", 4,79 phut (phwong phap 10).

Budc 2. Didu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a~((2-
((2-(1,1-dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-
1H—xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic, 2 TFA.

Dung dich chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-((2-
((2-(1,1-dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat thd (139mg,
0,153mmol) trong THF (1ml) va MeOH (0,5ml) dugc bd sung dung dich chura lithi
hydroxit 1N (0,535ml, 0,535mmol). Phan ng ndy dugc khudy & nhiét 6 65°C trong 3
gi® va dugc lam nguodi dén nhiét d6 trong phong. Cac chét phan ting nay dugc tinh ché
bing HPLC diéu ché pha dio (phuong phép diéu ché 12) va dwgc 1am khd dusi chén
khong dé tao ra axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((2-
(1,1-dioxidothiomorpholino)etyl)sulfonyl)etyl)amino)-5a,5b,8,8, 11a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic, 2 TFA

(66,7mg, 0,061mmol, hiéu suét 39,6% trong 3 bude phan tng) duéi dang chit réin mau
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tring. LCMS: m/e 819,7 (M+H)", 3,90 phat (phuong phap 12). 'H NMR (400MHz,
CLOROFORM-d) & 5,34 (br. s., 1H), 5,19 (d, /~4,6 Hz, 1H), 4,80 (s, 1H), 4,71 (s,
1H), 4,60 (s, 1H), 4,48 (s, 1H), 4,35 - 4,24 (m, 1H), 4,07 (br. s., 3H), 3,78 (t, J=6,6 Hz,
1H), 3,67 - 3,47 (m, 4H), 3,32 (dt, J=14,7, 5,6 Hz, 1H), 3,20 - 3,00 (m, 10H), 2,86 -
2,76 (m, 1H), 2,56 (d, /=17,4 Hz, 1H), 2,26 - 2,16 (m, 3H), 2,15 - 2,05 (m, 3H), 2,03 -
1,92 (m, 3H), 1,70 (s, 3H), 1,69 (br. s., 1H), 1,63 - 1,49 (m, 4H), 1,44 (br. 5., 4H), 1,37
(d, J=11,0 Hz, 1H), 1,30 (br. ., 2H), 1,10 (s, 3H), 1,06 (d, J=7,6 Hz, 2H), 1,03 (s, 3H),
0,95 (s, 3H), 0,92 (s, 3H), 0,88 (s, 3H). ’F NMR (376MHz, CLOROFORM-d) & -
75,76 (s, 6F), -224,87 (s, 1F).

Phin 2

Phuong phap LC/MS

Phuong phap LC/MS 2-1

Céc didu kién: Gradien B 0%— B 100% trén 2 phit; giit & 100% B trong 1 phit
Dung mdi A: 90% nudc, 10% metanol, 0,1% TFA

Dung mdi B: 10% nuéc, 90% metanol, 0,1% TFA

Cot: Phenomenex Luna C18, 2,0 x 50mm, 3pym

Tbc d6 dong: 1ml/phat

Chidu dai bude séng dau do: 220nm

Phuong phap LC/MS 2-2

Céc didu kién: Gradien 0% B — 100% B trén 4 phut; giit 6 100% B trong 1 phut
Dung m6i A: 90% nudce, 10% metanol, 0,1% TFA

Dung mdi B: 10% nudc, 90% metanol, 0,1% TFA

Cot: Phenomenex Luna C18, 3mm, 2,0 x S0mm

Tbc @6 dong: 1ml/phut

Chidu dai buée song dau do: 220nm

Phuong phap LC/MS 2-3

Céc didu kién: Gradien 0% B — 100% B trén 4 phut; giit & 100% B trong 2 phut
Dung mbi A: 90% nude, 10% metanol, 0,1% TFA

Dung moi B: 10% nudc, 90% metanol, 0,1% TFA

Cot: Phenomenex Luna C18, 3mm, 2,0 x S0mm
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Téc d6 dong: 0,8ml/phut

Chiéu dai budce séng ddu do: 220nm

HPLC diéu ché Cac phuong phép

Phuong phap HPLC diéu ché 2-1

Cac diéu kién: Gradien 30% B — 100% B trén 20 phut; gitt & 100% B trong 4 phut
Dung modi A: 5% axetonitril, 95% nuéc, 0,1% TFA

Dung moi B: 95% axetonitril, 5% nuéc 0,1% TFA

Cot: Waters Xbridge 30 x 100mm, Spum

Téc d6 dong: 40ml/phit

Chiéu dai budc séng dau do: 220nm

Phuong phap HPLC diéu ché 2-2

Céc diéu kién: xem phén thi nghi€ém

Dung mdi A: 5:95 axetonitril: nuéc véi 10-mM amoni axetat
Dung moi B: 95:5 axetonitril: nu6c v6i 10-mM amoni axetat
Cot: Waters Xbridge C18, 19 x 200 mm, 5-pm

Téc d6 dong: 20ml/phit

Chiéu dai budc song dau do: 220nm

Phuong phap HPLC diéu ché 2-3

Céc didu kién: Gradien 50% B — 100% B trén 20 phut; gitt & 100% B trong 5 phut
Dung mdi A: 5:95 axetonitril: nudc véi 0,1% axit trifloroaxetic

Dung méi B: 95:5 axetonitril: nude véi 0,1% axit trifloroaxetic

Cot: Xbridge C18, 19 x 200mm, c4c hat S-um

Téc d6 dong: 20ml/phut

Chiéu dai budc song dau do: 220nm

Phuong phap HPLC didu ché 2-4

Céc didu kién: Gradien 10% B — 100% B trén 20 phut; gitt & 100% B trong 5 phut
Dung méi A: 5% axetonitril, 95% nuéc, 0,1% TFA

Dung moi B: 95% axetonitril, 5% nuéc 0,1% TFA
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Cot: Waters Sunfire 30 x 150mm, Sum
Tbc d6 dong: 40ml/phut

Chiéu dai budc song dau do: 220nm

Phuong phép HPLC diéu ché 2-5

Céc didu kién: Gradien 30% B — 100% B trén 20 phut; gitt & 100% B trong 5 phut
Dung moi A: 5% axetonitril, 95% nudéc, 0,1% TFA

Dung m6i B: 95% axetonitril, 5% nuéc 0,1% TFA

Cot: Waters Sunfire 30 x 150 mm, Sum

Téc @6 dong: 40ml/phut

Chidu dai budc séng dau do: 220nm

Phuong phép HPLC diéu ché 2-6

Céac diéu kién: Gradien 10% B — 100% B trén 20 phut; giit & 100% B trong
2 phut

Dung m6i A: 10% metanol, 90% nudc, 0,1% TFA

Dung méi B: 90% metanol, 10% nuéc 0,1% TFA

Cot: Waters Sunfire 30 x 100mm, Spm

Téc d6 dong: 40ml/phut

Chidu dai budc song dau do: 220nm

Céc phuong phap HPLC phén tich

Phuong phap HPLC phén tich 2-1

Céc didu kién: Gradien 10% B — 100% B trén 15 phut; gitt & 100% B trong 10 phat
Dung méi A: 10% metanol, 90% nuéc, 0,1% TFA

Dung m6i B: 90% metanol, 10% nuéc, 0,1% TFA

Cot: Waters Sunfire C18, 4,6 x 150mm, 3,5mm

Téc d6 dong: 1ml/phut

Chiéu dai budc séng dau do: 220nm

Phuong phap HPLC phaén tich 2-2
Céc diéu kién: Gradien 10% B — 100% B trén 15 phut; gitt & 100% B trong 10 phit
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Dung mdi A: 10% metanol, 90% nuéc, 0,1% TFA

Dung mdi B: 90% metanol, 10% nudéc, 0,1% TFA

Cot: Waters Xbridge phenyl, 4,6 x 150mm, 3,5mm
Téc @6 dong: 1ml/phut

Chiéu dai budc song dau do: 220nm

Phuong phap HPLC phén tich 2-3

Gradien: 0 — 100% B trén 3 phut, sau d6 gitt & 100% B trong 0,5 phuat
Dung moi A: 5:95 axetonitril:nuéc véi 10 mM amoni axetat

Dung mdi B: 95:5 axetonitril:nuéc v6i 10 mM amoni axetat

Cot: Waters BEH C18, 2,0 x 50 mm, céc hat 1,7-um

Tbe do dong:

Chiéu dai budc séng dau do: 220nm

Nhiét do: 50°C

Phuong phap HPLC phén tich 2-4

Gradien: 0 — 100% B trén 3 phiit, sau d6 giir & 100% B trong 0,5 phut
Dung mdi A: 5:95 axetonitril:nu6e v6i 10 mM amoni axetat

Dung moi B: 95:5 axetonitril:nuéc v6i 10 mM amoni axetat

Cot: Waters BEH C18, 2,0 x 50 mm, céc hat 1,7-um

Téc d6 dong: 1ml/phit

Chidu dai budc séng dau do: 220nm

Nhiét do: 50 °C

Phuong phap HPLC phén tich 2-5

Iml/phut

Céc didu kién: Gradien 10% B — 100% B trén 15 phut; gitt & 100% B trong 10 phut

Dung mdi A: 5% axetonitril, 95% nudc, 0,1% TFA
Dung mdi B: 95% axetonitril, 5% nuéc, 0,1% TFA
Cot: Waters Sunfire C18, 3,0 x 150 mm, 3,5 um
Téc @6 dong: 0,5ml/phut

Chiéu dai budc séng dau do: 220nm
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Phuong phap HPLC phén tich 2-6

Céc didu kién: Gradien 10% B — 100% B trén 15 phut; gitt & 100% B trong 10 phut
Dung moéi A: 5% axetonitril, 95% nuéc, 0,1% TFA

Dung méi B: 95% axetonitril, 5% nuéc, 0,1% TFA

Cot: Waters Xbridge phenyl, 3,0 x 150 mm, 3,5 um

Téc @6 dong: 0,5ml/phit

Chidu dai budc séng dau do: 220nm

Vi du 2-1

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((3-hydroxy-3-metylbutyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

HO p- toluensulfonyl clorua 1o LBt H
rer————— " —_
%"‘ pyridin \%" THF B'/\'Jé)
buse 1 buge2

Ki, KsPCu

MG
buére 3

NaOH [ag)

dioxars, E1OH

butre 4

Buée 1. Diéu ché 3-hydroxy-3-metylbutyl 4-metylbenzenesulfonat

TsO
\% ’

Dung dich chira 3-metylbutan-1,3-diol (1,00g, 9,60mmol) trong pyridin (10ml) & nhiét
d6 0°C duoc bd sung p-toluensulfonyl clorua (2,014g, 10,56mmol). Hon hop phan g
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nay duoc khudy trong 16 gi¢ trong khi dé hdn hop phan ung nay 4m dan dén nhiét do
trong phong bing cach phan tén bé nuéc da. Hon hop nay duge chuyén vao phéu phan
tach chira etyl axetat (100ml). L6p hitu co dugce rira bangHCI IN (3 x 50ml). L6p hiru
co nay sau d6 duoc rira bang dung dich NaHCOj; bdo hoa (50ml), nuéce mudi (50ml),
dwoc 1am kho bing MgSO,, duge loc, v duge cd. San pham dugc tinh ché bing
phuong phap sic ky cot trén gel silica (30% — 50% etyl axetat trong hexan; cot 220g)
@8 tao ra 3-hydroxy-3-metylbutyl 4-metylbenzensulfonat (2,03g, 7,86mmol, 82% hiéu
suét) dusi dang chét dau khéng mau: 'H NMR (400MHz, CLOROFORM-d) 8 7,85 -
7,78 (m, 2H), 7,37 (dd, J=8.5, 0,8 Hz, 2H), 4,23 (t, J=6,9 Hz, 2H), 2,47 (s, 3H), 1,88
(t, J=6,9 Hz, 2H), 1,24 (s, 6H); LC/MS: San phim khong ion hoa, tr = 1,78 phut
(phuong phép 2-1).

Bude 2. Diéu ché 4-bromo-2-metylbutan-2-ol

N
Br

Dung dich chira 3-hydroxy-3-metylbutyl 4-metylbenzensulfonat (400mg, 1,548mmol)
trong THF (15ml) & nhiét do trong phong dugc b sung lithi bromua (403mg,
4,65mmol). Hon hop phén Gng nay duoc khudy & nhiét do trong phong qua dém. Hén
hop nay duogc chuyén vao phéu phan tach chira dung dich NaHCO; nuéc bdo hoa
(10ml) v nuée (10ml). Lép chira nuée duge chiét béng ete (3 x 20ml). Céc 16p hiru
co két hop ndy duge rira bing nuée mudi (10ml), duge 1am kho bang MgSO,, duge
loc, va dugc cd. San phim dugc tinh ché bang phwong phép sdc ky cot trén gel silica
(20% — 40% etyl axetat trong hexan; cot 80g) dé tao ra 4-bromo-2-metylbutan-2-ol
(231mg, 1,383mmol, hiéu sudt 89%) dudi dang chét dau khong mau: 'H NMR
(500MHz, CLOROFORM-d) § 3,55 - 3,49 (m, 2H), 2,15 - 2,09 (m, 2H), 1,28 (s, 6H).

Budc 3. Didu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((3-hydroxy-3-metylbutyl)amino)-
5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Hon hgp bao gém (S)-benzyl 4-((1R,3a8S,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
_xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat (70mg,
0,107mmol), 4-bromo-2-metylbutan-2-ol (24,96mg, 0,149mmol), kali phosphat
tribasic (68,0mg, 0,320mmol), va kali iodua (24,80mg, 0,149mmol) trong lo dugc lam
kho trong 10 dugce bd sung axetonitril (0,8ml). Nép duoc bit kin va hdn hgp phan ung
ndy dugc gia nhiét & nhiét do 120°C trong 2 gi¢. Dung méi bay hoi trong subt thoi
gian ndy. Thém axetonitril (0,8ml) dugc bd sung va hdn hop phéan ng ndy dugc gia
nhiét trong 1 gid & nhiét @ 120°C. H3n hop nay dugc chuyén vao phéu phan tich
chtra nudc (5ml). L6p chira nude duge chiét bang diclorometan (3 x 10ml). Cac 16p
hitu co két hop nay dugc rira bing nuée mubi (5ml), duoc 1am kho bing MgSO,, duge
loc, va duge cb. San phim duge tinh ché bang phuong phép sdc ky cot trén gel silica
(10% 9:1 axeton:metanol/90% hexan — 30% 9:1 axeton:metanol/70% hexan; c0t 24g,
A = 220nm) dé tao ra (S)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((3 -hydroxy-3-metylbutyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (56,6mg, 0,076mmol, hiéu sut
72%) dudi dang chét bot khong mau: '"H NMR (500MHz, CLOROFORM-d) & 7,42 -
7,31 (m, SH), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13 (dd, J/=6,2, 1,8 Hz, 1H), 4,72
(s, 1H), 4,63 - 4,55 (m, 2H), 4,52 - 4,45 (m, 1H), 2,86 - 2,78 (m, 1H), 2,77 - 2,68 (m,
1H), 2,65 - 2,53 (m, 2H), 2,18 - 0,86 (m, 29H), 1,69 (s, 3H), 1,27 (s, 6H), 1,07 (s, 3H),
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0,98 (s, 3H), 0,91 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H); LC/MS mle 742,6 [(M+H)", dugc
tinh cho C4oH,sFNO; 742,6], t = 4,86 phut (phwong phap 2-3).

Buéc 4. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-hydroxy-3 -metylbutyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (72mg, 0,097mmol) trong 1,4-
dioxan (1,4ml) va EtOH (0,7ml) dugc xir ly bing natri hydroxit (2M dang nudc)
(0,243ml, 0,485mmol). Hon hop phan tng nay dugc gia nhiét & nhiét do 70°C trong 2
gi®. Hon hop nay dugc lam ngudi dén nhiét d6 trong phong, dugc loc qua bo loc 6ng
tiém, va duge tinh ché bing HPLC diéu ché pha ddo (phuong phép 2-1). Dung moéi
hitu co duge 1am bay hoi bing thiét bi bay hoi va hdn hgp dang nudc ndy dugc lam
kho lanh dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3 -hydroxy-3-metylbutyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (55,4mg, hiéu suét 74%)
dudi dang chit rén mau tring vo dinh hinh: 'H NMR (500MHz, axit axetic-ds) 8 5,39
(br. s., 1H), 5,27 - 5,21 (m, 1H), 4,82 (s, 1H), 4,72 (s, 1H), 4,61 (dt, /=10,8, 9,0 Hz,
1H), 4,51 (dt, /~10,8, 9,2 Hz, 1H), 3,46 - 3,38 (m, 1H), 3,38 - 3,30 (m, 1H), 2,91 -
2,83 (m, 1H), 2,61 (d, J=17,1 Hz, 1H), 2,32 - 1,09 (m, 29H), 1,75 (s, 3H), 1,36 (s, 3H),
1,33 (s, 3H), 1,13 (s, 3H), 1,09 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,94 (s, 3H); LC/MS
mle 652,5 [(M+H)+, tinh toan cho C4HgFNO3 652,5], tr = 4,40 phut (phuong phap 2-
2); HPLC (phwong phép 2-1): tz = 18,97 phut; HPLC (phuong phép 2-2): fg = 20,16
phut.

Vidu 2-2

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((2-hydroxy-2-metylpropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Budce 1. Didu ché 2-hydroxy-2-metylpropyl 4-metylbenzensulfonat

TSO%H

Dung dich chita 2-metylpropan-1,2-diol (415mg, 4,60mmol) trong pyridin (5ml) &
nhiét d6 0°C dugc bd sung p-toluensulfonyl clorua (966mg, 5,07mmol). Hén hop phan
ung nay dugc khudy trong 16 gi& trong khi d& hdn hop phan tng nay 4m dan dén nhiét
do trong phong bing céch phan tan bé nudc da. Hon hop nay duge chuyén vao phéu
phan tach chira etyl axetat (50ml). Lép hitu co duoc rira bang HCI IN (3 x 25ml). Lép
hitu co sau d6 dugce rira bing dung dich NaHCO; bdo hoa (25ml), nudce mudi (25ml),
duoc lam kho bﬁng MgSQ,, dugc loc, va duge c6. San phém duoc tinh ché béng
phuong phap sic ky cot trén gel silica (30% — 50% etyl axetat trong hexan; c4t 120g)
dé tao ra 2-hydroxy-2-metylpropyl 4-metylbenzensulfonat (1,01g, 4,13mmol, hi¢u suét
90%) duéi dang chét diu khong mau: 'H NMR (400MHz, CLOROFORM-d) 3 7,86 -
7,78 (m, 2H), 7,38 (d, J=8,0 Hz, 2H), 3,86 (s, 2H), 2,48 (s, 3H), 1,24 (s, 6H); LC/MS:
San phim khong ion héa, #z = 1,70 phut (phwong phép 2-1).

Buéc 2. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-hydroxy-2-
metylpropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Dung dich chita 2-hydroxy-2-metylpropyl 4-metylbenzensulfonat (22,35mg,
0,091lmmol) trong axetonitril (0,7ml) duogc bd sung (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-amino-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (50mg,
0,076mmol), kali phosphat tribasic (32,4mg, 0,152mmol, 2 duong luong), va kali
iodua (63,27mg, 0,381mmol). Hon hop phan Gng nay dugc gia nhiét & nhiét do 100°C
trong 6 gid. Thém 2-hydroxy-2-metylpropyl 4-metylbenzensulfonat (56mg,
0,229mmol, 3 duong lugng) va kali phosphat tribasic (16mg, 0,076mmol, 1 duong
lwong) dugc bd sung sau d6 va hdn hop phan g ndy dugc gia nhiét & nhigt do 120°C
trong 22 gid. Thém 2-hydroxy-2-metylpropyl 4-metylbenzensulfonat (37mg,
0,153mmol, 2 duong lugng), kali phosphat tribasic (32mg, 0,152mmol, 2 duong
lugng), va kali iodua (28mg, 0,168mmol, 2,2 duong lugng) duoc bd sung sau d6 va
hdn hop phan g nay duogc gia nhiét ¢ nhiét do 120°C thém 18 gid. Hon hop phan
img nay dugc lam ngudi dén nhiét do trong phong. Hon hop nay duoc chuyén vao
phéu phén tach chira nude (10ml). L6p chira nuée dugc chiét bang diclorometan (3 x
10ml). Céc 16p hitu co két hop duge rira bing nudc mubi (10ml), dugc 1am kho bing
MgSO,, dugce lgoc, va dugce c6. San phim dugc st dung truc tiép trong budc tiép theo
ma khong can tinh ché thém: LC/MS m/e 728,6 [(M+H)+, tinh todn cho C4sH7;FNO;3
728,5], tx = 4,72 phut (phuong phép 2-2).

Budc 3. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3a8S,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((2-hydroxy-2-
metylpropyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a3,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
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xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (55mg, 0,076mmol) trong 1,4-
dioxan (0,5ml) va EtOH (0,25ml) duwoc xtt ly bang natri hydroxit (0,189ml,
0,378mmol). H3n hop phan g ndy duoc gia nhiét & nhiét do 70°C trong 2 giv. Hon
hgp nay dugc lam ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc éng tiém,
va duoc tinh ché bing HPLC diéu ché pha d4o (phuwong phap 2-1). Dung mdi hitu co
dugc lam bay hoi trén thiét bi bay hoi va hdn hgp dang nudc nay duoc lam khd lanh
dé tao ra axit (S)-l-(ﬂorometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a—
((2-hydroxy-2-metylpropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (2,7mg, hi¢u sudt 5%) dudi
dang chét rén mau tring vo dinh hinh: '"H NMR (500MHz, Axit axetic-dy) 8 5,39 (br.
s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,83 (s, 1H), 4,72 (s, 1H), 4,65 - 4,57 (m, 1H), 4,55 -
4,46 (m, 1H), 3,51 (d, /=12,7 Hz, 1H), 3,06 (d, /~12,4 Hz, 1H), 3,03 - 2,95 (m, 1H),
2,61 (d, J=16,9 Hz, 1H), 2,32 - 1,07 (m, 27H), 1,75 (s, 3H), 1,43 (s, 3H), 1,41 (s, 3H),
1,18 (s, 3H), 1,10 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e 738,6
[(M+H)", tinh toan cho C4HgsFNO; 738,5], fr = 4,29 phiit (phuong phép 2-2). HPLC
(phuong phép 2-1): tg = 18,88 phut; HPLC (phwong phép 2-2): tr = 20,24 phut.

Vidu 2-3

Diéu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((4-hydroxy-4-metylpentyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Budc 1. Didu ché 5,5-dimetyltetrahydrofuran-2-ol
OH

DIBAL (1,314ml, 1,314mmol) dugc bd sung vao dung dich chia 5,5-
dimetyldihydrofuran-2(3H)-on (100mg, 0,876mmol) trong THF (10ml) duéi nito &
nhiét do -78°C. Hdn hop phan ing nay dugc khudy & nhiét do -78°C trong 3 gid. Dung
dich chtra muéi Rochelle dugc bd sung vao hdn hop phén g nay, hdn hop phan tmng
nay dugc khudy & nhiét do trong phong trong 30 phut. Hon hop phén tng nay dugc
phén tach thanh EtOAc va nuéc. Lép hitu co duge rira bang nuéc mudi, dugc 1am kho
bing magié sulfat va dugc c6 dudi chén khong dé tao ra san phdm tho (35mg,
0,301mmol, hiéu suét 34%). 'H-NMR san phdm thd nay cho thdy da cén bing 4-
hydroxy-4-metylpentanal va 5,5-dimetyltetrahydrofuran-2-ol voi 5,5-
dimetyltetrahydrofuran-2-ol (35mg, 0,301mmol, hiéu suét 34%) la dang thuc chiém uvu
thé. "H NMR (400MHz, CLOROFORM-d) § 5,51 (d, /=4,8 Hz, 1H), 2,90 (br. s., 1H),
2,03 - 1,94 (m, 2H), 1,82 - 1,64 (m, 2H), 1,43 (s, 3H), 1,22 (s, 3H).

Budc 2. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3 a-((4-hydroxy-4-metylpentyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,53,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Dung dich chaa (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (25mg,
0,038mmol) va 5,5-dimetyltetrahydrofuran-2-ol (13,28mg, 0,114mmol) trong DCE
(0,6ml) dugc bd sung titan(IV) isopropoxit (0,018ml, 0,061 mmol). Hon hop nay dugc
khudy & nhiét d trong phong trong 1 gid. Natri triaxetoxyborohydrua (16,15mg,
0,076mmol) dugc bd sung va hdn hgp nay dugc khudy & nhiét d trong phong trong
16 gid. Hdn hop phan tng nay dugc phan tich thanh DCM va dung dich nudc natri
bicarbonat bdo hoa. Ldp hitu co dugce rira bing nudc mudi, dugc 1am khod bing magié
sulfat va dugc c6 dudi chan khong dé tao ra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3 a-((4-hydroxy-4-metylpentyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (28,8mg, 0,03 8mmol, hiéu suét
100%). San phdm tho nay dugc st dung trong budc tiép theo ma khong cin tinh ché
thém. LC/MS mle 756,7 [(M+H), tinh to4n cho CsoH74FNO; 756,6] tr = 2,66 phut
(phuwong phap 2-1).

Buée 3. Natri hydroxit (0,048ml, 0,190mmol, 4 N dang nudc) duge bd sung vao dung
dich chira (S)-benzyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8S,1 1bR,13aR,13bR)-
3a-((4-hydroxy-4-metylpentyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat th6 (28,7mg, ,03 8mmol) trong
dioxan (1ml) va etanol (0,500ml). Hon hop phén tng nay dugc khudy & nhiét 4o 70°C
trong 2 gid. Hon hop nay dugc 1am ngudi dén nhiét do trong phong va chét tho nay
dugc tinh ché bing HPLC diéu ché pha ddo (phuong phap 2-2, gradien: 60-100% B
trong 10 phat, sau d6 100% trong 15 phut) dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((4-hydroxy-4-metylpentyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
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xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (2,8mg, 4,08 pmol, hiéu sut
11%); LC/MS mle 666,6 [(M+H)", tinh toan cho C43HgFNO; 666,5] tg = 2,40 phut
(phwong phap 2-1); HPLC (phuong phap 2-3): tg = 2,76 phit; HPLC (phwong phap 2-
4): tg = 2,11 phut.

Vidu 2-4

DPidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-etyl-3-
hydroxypentyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

\}L allymagie bromua /\ho)z/ 0sO,, NalD; - &/
s,
THF = 2.6 lutidinidin [+ xad

dioxand nir

bute 1

butc2

NaQH {aq)
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buéc4d

Budce 1. Piu ché 3-etylhex-5-en-3-ol

/\Ho)é/
=

Dung dich chtta allylmagié bromua (13,93ml, 13,93mmol) trong THF (10ml) & nhiét
d6 0°C duogc bd sung pentan-3-on (400mg, 4,64mmol). Bé lam lanh dugc loai bo va
hdn hop phan tmg nay duoc khudy & nhiét do trong phong trong 1 gid. Hon hop phan
tmg nay duogc lam lanh trong bé nuée d4 va duoc 1am dimg bing cach bd sung dung
dich NH,CI nuéc bdo hoa (20ml). H3n hop nay dugc chuyén vao phéu phén tach va
16p chira nudc dugce chiét biang etyl axetat (4 x 25ml). Céc 16p hiru co két hop nay
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dugce rira biang nudc mubi (25ml), duoc 1am kho bang MgSO0,, dugce loc, va duge cd dé
tao ra 3-etylhex-5-en-3-ol (595mg, 4,64mmol, hi¢u sudt 100%) dudi dang chit dau
khong mau. San phim dugc st dung tryc tiép trong bude tiép theo ma khong cén tinh
ché thém. 'H NMR (400MHz, CLOROFORM-d) & 5,86 (ddt, J=16,7, 10,6, 7,5 Hz,
1H), 5,21 - 5,07 (m, 2H), 2,23 (dt, J=7.4, 1,2 Hz, 2H), 1,57 - 1,43 (m, 4H), 0,90 (t,
J=1,5 Hz, 6H)

Budc 2. Diéu ché 3-etyl-3-hydroxypentanal

HO
o7

Dung dich chtra 3-etylhex-5-en-3-ol (595mg, 4,64mmol) trong dioxan (30ml) va nudce
(7,50ml) & nhiét do 0°C dugc bd sung 2,6-lutidin (1,081ml, 9,28mmol), osimi tetroxit
(2,5% trong t-BuOH) (1,165ml, 0,093mmol), va natri periodat (3970mg, 18,56mmol).
Hon hop phan tng nay dugc d& Am dén nhiét do trong phong khi bé nudc d4 tan chay
trong khi khudy trong 16 gid. Hon hop niy dugc chuyén vao phéu phan tich chira
nude (20ml) va dung dich NaHCO; nudce bao hoa (30ml). Lép chira nude dugc chiét
bang etyl axetat (3 x 30ml). Céc 16p hitu co két hop nay dugc rira bing nudc mubi
(20ml), dugc 1am kho bing MgSOy, dugc loc va duge ¢d. San pham duge tinh ché
bing phuong phép sic ky cot trén gel silica (0% — 8% metanol trong CH,Cl,; cdt
40g) dé tao ra 3-etyl-3-hydroxypentanal (217mg, 1,667mmol, hiéu suit 36%) duéi
dang chit diu khéng mau: '"H NMR (400MHz, CLOROFORM-d) & 9,85 (t, /=2,4 Hz,
1H), 3,66 (s, 2H), 1,65 - 1,41 (m, 4H), 0,86 (t, J/=7,5 Hz, 6H).

Buéce 3. Didu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-
etyl-3-hydroxypentyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

-184-



Titan(IV) isopropoxit (0,036ml, 0,122mmol) dugc bd sung vao dung dich chira (S)-
benzyl 4Q((1R,3 aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat
(50mg, 0,076mmol) va 3-etyl-3-hydroxypentanal (15,88mg, 0,122mmol) trong DCE
(0,6ml). Hn hop phéan tmg nay dugc khudy & nhiét do trong phong trong 1 gid. Natri
triaxetoxyborohydrua (32,3mg, 0,152mmol) duoc bb sung va hdn hop phan tng nay
dwoc khudy trong 3 ngdy. Hon hop phén tng ndy dugc phén tach thanh natri
bicarbonat nuéc bdo hoa va CH,Cl,. Lép nudc dugc chiét béng CH,Cl, (3 x 10ml).
Céc 16p hitu co két hop ndy duge rira bang nuéc mudi, duge 1am kho bing magié
sulfat va dugc cd. San phim duoc tinh ché bing phuong phép sdc ky cot trén gel silica
(0% 9:1 axeton/metanol/100% hexan — 40% 9:1 axeton/metanol/60% hexan; cft 24g,
A = 220nm) dé tao ra (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((3-etyl-3-hydroxypentyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (14mg,
0,018mmol, 24% hiéu suit) du6i dang chit ddu khong mau: LC/MS (ESI) m/e 770,6
[(M+H)", tinh toan cho Cs5;HFNO; 770,6] tg = 2,61 phiit (phwong phép 2-1).

Budc 4. Natri hydroxit (0,023ml, 0,091mmol) dugc bd sung vao dung dich chira (S)-
benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-¢etyl-3-
hydroxypentyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (14mg,
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0,018mmol) trong dioxan (1ml) va etanol (0,500ml). Hoén hop phan tmg nay dugc
khqu & nhiét do 70°C trong 2 gid. Hon hop ndy duoc 1am ngudi dén nhiét do trong
phong. Chét thé dwogc tinh ché bing HPLC diéu ché pha ddo (phuong phap 2-2,
gradien 60-100% B trén 15 phut, sau d6 giit & 100% B trong 6 phut) dé tao ra axit (S)-
4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((3-etyl-3-
hydroxypentyl)amino)-Sa,SB,8,8, 1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic (5,9mg, 8,5 pmol,
hiéu sut 47%); '"H NMR (500MHz, DMSO-dg) & 5,25 (br. s., 1H), 5,12 (d, /=5,1 Hz,
1H), 4,67 (br. s., 1H), 4,55 (br. s., 1H), 4,48 (s, 1H), 4,38 (s, 1H), 2,61 - 2,53 (m, 1H),
2,48 - 2,38 (m, 3H), 2,23 - 2,08 (m, 1H), 2,07 - 0,93 (m, 32H), 1,65 (s, 3H), 1,02 (s,
3H), 0,92 (s, 3H), 0,91 (s, 3H), 0,88 (s, 3H), 0,82 (s, 3H), 0,80-0,77 (m, 6H); LC/MS
(ESI) m/e 680,5 [(M+H)", tinh toan cho Cy4H7;FNO; 680,5] tg = 2,38 phit (phuong
phép 2-1); HPLC (phuong phap 2-3): fg = 2,29 phut; HPLC (phwong phap 2-4): tg =
2,40 phaut.

Vidu 2-5

Didu ché axit  (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-
dixyclopropyl-3-hydroxypropyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic
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Vidu 2-5

Budc 1. Piéu ché 1,1-dixyclopropylbut-3-en-1-ol

HO
Z

Dung dich chta allylmagié bromua (10,89ml, 10,89mmol) trong THF (10ml) & nhiét
do6 0°C duoc bd sung dixyclopropylmetanon (400mg, 3,63mmol). Bé 1am lanh dugc
loai b va hon hop phan tng nay duge khudy & nhiét do trong phong trong 1 gid. Phan
tng nay dugc lam lanh trong bé nuéc da va duge lam dimg bing cach bd sung dung
dich NH,CI nudc bdo hoa (20ml). Hon hop nay duge chuyén vao phéu phan téch va
16p chira nuéc duge chiét bing etyl axetat (4 x 25ml). Céc 16p hitu co két hop nay
duge rira bing nude mudi (25ml), duge 1am kho bing MgSO,, duge loc, va duge c6 dé
tao ra 1,1-dixyclopropylbut-3-en-1-ol (553mg, 3,63mmol, hi¢u sudt 100%) duéi dang
chit diu khong mau. San phim nay dugc st dung truc tiép trong budc tiép theo ma
khong can tinh ché thém. 'H NMR (400MHz, CLOROFORM-d) § 6,16 - 5,98 (m,
1H), 5,21 - 5,08 (m, 2H), 2,37 (dt, J=7,5, 1,1 Hz, 2H), 0,94 - 0,79 (m, 2H), 0,49 - 0,25
(m, 8H).

Budce 2. Diéu ché 3,3-dixyclopropyl-3-hydroxypropanal

HO
O/
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Dung dich chia 1,1-dixyclopropylbut-3-en-1-ol (553mg, 3,63mmol) trong dioxan
(12ml) va nudc (3ml) & nhigt 46 0°C dugc bb sung 2,6-lutidin (0,846ml, 7,26mmol),
osimi tetroxit (4% trong nudc) (0,444ml, 0,073mmol), va natri periodat (3,106mg,
14,52mmol). Hdn hop phéan tng nay duoc dé 4m dén nhiét d6 trong phong khi bé nuéc
d4 tan chay trong khi khudy trong 16 gio. Hon hop nay dugc chuyén vao phéu phan
tach chira nuéc (20ml) va nude bdo hoa NaHCO; dung dich (30ml). Lép chira nude
duge chiét bang etyl axetat (3 x 30ml). Céc 16p hitu co két hop nay dugc ria bing
nude mudi (20ml), dugc lam khd béng MgSO,, dugc loc, va dugce cd. San phém duoc
tinh ché bing phwong phép sic ky cot trén gel silica (0% — 8% metanol trong CH,Cly;
cot 40g) dé tao ra 3,3-dixyclopropyl-3-hydroxypropanal (152mg, 0,986mmol, hi¢u
suit 27%) duéi dang chit diu khong mau: 'H NMR (400MHz, CLOROFORM-d) &
9,96 (t, J/=2,8 Hz, 1H), 2,63 (d, J/=2,8 Hz, 2H), 0,94 (it, /=8,2, 5,8 Hz, 2H), 0,51 - 0,38
(m, 8H).

Budc 3. (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-
dixyclopropyl-3-hydroxypropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Dung dich chta (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (40mg,
0,061lmmol) va 3,3-dixyclopropyl-3-hydroxypropanal (14,10mg, 0,091mmol) trong
MeOH (0,5ml) va axit axetic (0,1ml) dugc b sung phic chét boran-2-picolin
(9,78mg, 0,091mmol). Hdn hgp phan ting nay dugc khudy trong 16 gid & nhiét d
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trong phong. Hon hop nay duge chuyén vao phéu phan tach chita dung dich nudc natri
bicarbonat bdo hoa (Sml). Lép chira nudc dugc chiét bang diclorometan (3 x 10ml).
Céc 16p hitu co két hop nay duoc rira bang nuéc mudi (Sml), duge 1am khd bing
MgSQO,, dugc loc, va dugce 6. San phim dugc tinh ché bing phuong phip sic ky cot
trén gel silica (0% 9:1 axeton:metanol/90% hexan — 40% 9:1 axeton:metanol/60%
hexan; c¢6t 24g, A = 220nm) d tao ra  (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((3,3-dixyclopropyl-3-
hydroxypropyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,53,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (11mg,
0,014mmol, hidu sudt 23%) du6i dang chit ddu khong mau: LC/MS (ESI) m/e 794,6
[(M+H)", tinh to4n cho Cs3H76FNOs 794,6] tg = 2,66 phiit (phwong phap 2-1).

Budc 4. Natri hydroxit (0,017ml, 0,069mmol) dugc bd sung vao dung dich chira (S)-
benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-dixyclopropyl-3-
hydroxypropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (11mg,
0,014mmol) trong dioxan (Iml) va etanol (0,500ml). Hén hop phéan tmg nay dugc
khudy & nhiét do 70°C trong 2 gio. Hon hop phan tmg nay dwoc 1am ngudi dén nhiét
do trong phong. Chét thé ndy dugc tinh ché bing HPLC diéu ché pha dao (phuong
phap 2-2, 70-100% B trong 10 phut, sau dé giit & 100% B trong 15 phut) dé tao ra axit
(S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-dixyclopropyl-3-
hydroxypropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,53,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic ~ (1,0mg, 1,37
umol, 10% hiéu suét); "HNMR (500MHz, Axit axetic-dg) 8 5,39 (br. s., 1H), 5,25 (dd,
J=6,1, 1,7 Hz, 1H), 4,82 (s, 1H), 4,72 (s, 1H), 4,65 - 4,57 (m, 1H), 4,56 - 4,47 (m, 1H),
3,53 - 3,41 (m, 2H), 2,97 - 2,87 (m, 1H), 2,62 (d, J=16,7 Hz, 1H), 2,31 - 2,32 (m,
28H), 1,14 — 1,10 (m, 1H), 1,75 (s, 3H), 1,11 (s, 3H), 1,09 (s, 3H), 1,01 (s, 3H), 0,99
(s, 3H), 0,95 (s, 3H), 0,87 - 0,76 (m, 2H), 0,65 - 0,35 (m, 8H); LC/MS (ESI) m/e 704,6
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[(M+H)", tinh to4dn cho C4sH70FNO3 704,5] tr = 2,44 phut (phwong phép 2-1); HPLC
(phuong phap 2-3): tr = 2,43 phuat; HPLC (phuong phép 2-4): tg = 2,46 phut.

Vi du 2-6

Pidu  ché axit  (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-
dixyclopropylallyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-

xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

Ti(Qi-Priq
0¥ - .

NalQaz),8H
DCE

WaGH {ag)

BIOH, dioxan
butrc 2

Vidy 2-6

Buéc 1. (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((3,3-
dixyclopropylallyl)amino)-5a,5b,8,8,1 1 a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Titan(IV) isopropoxit (0,036ml, 0,122mmol) dugc bd sung vao dung dich chua (S)-
benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
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(50mg, 0,076mmol) va 3,3-dixyclopropyl-3-hydroxypropanal (18,81mg, 0,122mmol)
trong DCE (0,6ml). Hon hop phan tmg nay dugc khudy & nhiét do trong phong trong 1
gid. Natri triaxetoxyborohydrua (32,3mg, 0,152mmol) dugc bd sung va hdn hgp phén
ung nay dugc khudy trong 3 ngay. Hn hop phan ing nay dugc phan tich thanh natri
bicarbonat nudc bao hoa (10ml) va CH,Cl, (10ml). Lép nude dugce chiét bing CH,Cl,
(3 x 10ml). Lép hitu co két hops dugc rira bing nuéc mudi, duge 1lam khd bing magié
sulfat ~va  duogc co. San  phdm  tho nay, (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((3 ,3-dixyclopropylallyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (32mg,
0,041 mmol, 54% hi¢u suét), duoc sir dung trong budc tiép theo ma khong can tinh ché
thém. LC/MS (ESI) mle 776,6 [(M+H)", tinh toan cho Cs3sH7,FNO, 776,6], tr = 2,67
phut (phuong phap 2-1).

Buéc 2. Natri hydroxit (0,052ml, 0,206mmol) dugc bd sung vao dung dich chira (S)-
benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3,3-
dixyclopropylallyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (32mg,
0,041mmol) trong dioxan (Iml) va etanol (0,500ml). Hon hop phén Umg nay dugc
khudy & nhiét do 70°C trong 2 giv. Hdn hop nay dwoc 1am ngudi dén nhiét do trong
phong. Chét thé nay dugc tinh ché bing HPLC diéu ché pha do (phuong phap 2-2,
90-100% B trén 20 phit, sau d6 giit & 100% B trong 25 phut) @ tao ra (S)-4-
((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3 a-((3,3-dixyclopropylallyl)amino)-
5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic  axit (1,0mg,
1,34pmol, hiéu suét 3,3%); "H NMR (500MHz, Axit axetic-ds) 8 5,39 (br. s., 2H), 5,27
- 5,22 (m, 1H), 4,84 (s, 1H), 4,72 (s, 1H), 4,65 - 4,57 (m, 1H), 4,56 - 4,48 (m, 1H),
4,01 (t, J=6,9 Hz, 2H), 2,89 (br. s., 1H), 2,62 (d, J=16,7 Hz, 1H), 2,30 - 0,85 (m, 31H),
1,75 (s, 3H), 1,18 (s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,96 (s, 3H), 0,80 (d,
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J=8.4 Hz, 2H), 0,66 - 0,60 (m, 2H), 0,47 - 0,36 (m, 2H); LC/MS (ESI) m/e 686,6
[(M+H)", tinh toan cho CysHggFNO, 686,5] tr = 2,44 phit (phuong phap 2-1); HPLC
(phuong phap 2-3): tg = 2,62 phit; HPLC (phuong phép 2-4): fr = 1,96 phut.

Vi du 2-7

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
(isopentylamino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

O/\)\ Ti(Q-Fr)y
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Na{O#ckBH
CCE
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NaOH (o)
dioxan, BOK
buére 2

Budc l. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3 a-(isopentylamino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Dung dich chta (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
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xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (35mg,
0,053mmol) va 3-metylbutanal (7,35mg, 0,085mmol) trong DCE (0,6ml) duoc bd
sung titan(IV) isopropoxit (0,025ml, 0,085mmol). Hoén hop nay dugc khudy & nhiét do
trong phong trong 1 gid. Natri triaxetoxyborohydrua (22,62mg, 0,107mmol) duoc bd
sung va hdn hop nay dugc khudy & nhiét do trong phong qua dém. Hon hop nay dugc
chuyén vao phéu phan tach chira dung dich nudc natri bicarbonat bdo hoa (5ml). Lép
chira nu6c duge chiét bang diclorometan (3 x 10ml). Céc 16p hitu co két hop nay dugc
rira bang nudc mudi (Sml), duge lam khd bing MgS0,, dugc loc, va duge cb. San
phim dugc tinh ché bing phuong phdp sic ky cot trén gel silica (10% 9:1
axeton:metanol/90% hexan — 30% 9:1 axeton:metanol/70% hexan; cdt 24g, A =
220nm) dé tao ra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3 a-(isopentylamino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (20mg,
0,028mmol, hiéu suét 52%) du6i dang chét bot khong mau: LC/MS mle 726,6
[(M+H)", tinh to4n cho C4H73FNO, 726,6], tr = 5,10 phit (phuong phap 2-3).

Budc 2. Dung dich chua (S)-benzyl 1-(florometyl)-4-
((1R,3a8S,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3 a-(isopentylamino)-5a,5b,8,8,11a-

pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7 ,7a,8,11,11a,11b,12,13,13a,13b-

oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (20mg,
0,028mmol) trong 1,4-dioxan (0,5ml) va EtOH (0,25ml) dugc xu ly bang natri
hydroxit (2M dang nudc) (0,069ml, 0,138mmol). Ho6n hgp phan Umg nay dugc gia
nhiét & nhiét d6 70°C trong 2 gid. Hon hop nay dugc 1am ngudi dén nhiét do trong
phong, duge loc qua thiét bi loc éng tiém, va duge tinh ché bing HPLC diéu ché pha
dao  (phuwong phip  2-3) 48 tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8§,1 1bR,13aR,13bR)-3a-(isopentylamino)-5a,5b,8,8,1 1a-

pentametyl-1-(prop- 1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7,8,11,11a,11b,12,13,13a,13b-

oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (9,9mg,
hiéu suét 48%): "H NMR (500MHz, Axit axetic-dg) 8 5,39 (br. s., 1H), 5,28 - 5,22 (m,
1H), 4,84 (s, 1H), 4,73 (s, 1H), 4,61 (dt, /=10,9, 8,8 Hz, 1H), 4,52 (dt, /=11,0, 8,8 Hz,
1H), 3,29 - 3,15 (m, 2H), 2,92 - 2,84 (m, 1H), 2,62 (d, /=16,6 Hz, 1H), 2,30-1,10 (m,
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30H), 1,75 (s, 3H), 1,19 (s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,97 (s, 3H),
0,95 (s, 6H); LC/MS m/e 636,3 [(M+H)", tinh toan cho CyHg;FNO; 636,5], 1r = 4, 49
phut (phwong phap 2-2); HPLC (phwong phap 2-3): & = 2,54 phat; HPLC (phuong
phép 2-4): tg = 2,59 phut.

Vi du 2-8

Pidu ché axit (1S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((3-(1,1-
dioxidothiomorpholino)-2-hydroxypropyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-y1)-2,3,3,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic

WaCN

buére 1 budce2

WH (.aq\
o
Giox:m EiOH

bude 3

Bude 1. Didu ché 4-(3-Cloro-2-hydroxypropyl)thiomorpholin 1,1-dioxit

Cl/\og\ (js*o

Dung dich chira thiomorpholin 1,1-dioxit (2,40g, 17,75mmol) trong DCE (4,4ml) duogc
bd sung tir tir qua dng tiém 2-(clorometyl)oxiran (1,392ml, 17,75mmol). Hon hop phéan
{mg ndy dugc khudy & nhiét do 50°C trong 48 gis. Chét rin mau tring (4,4'-(2-
hydroxypropan-1,3-diyl)bis(thiomorpholin 1,1-dioxit) ma dugc tao thanh dugc loai bo
bang cach loc. Chét loc dugc ¢d va dugc tinh ché bang phuong phap sdc ky cot trén
gel silica (3% — 5% metanol trong CHyCly; cft 120g) dé tao ra 4-(3-cloro-2-
hydroxypropyl)thiomorpholin 1,1-dioxit (2,57g, 11,29mmol, hiéu suit 64%) dudi dang
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chit dAu khong mau ma hoéa cimg khi dé yén: 'H NMR (400MHz, CLOROFORM-d) 8
3,95 (dq, J=8,9, 4,6 Hz, 1H), 3,69 - 3,55 (m, 2H), 3,26 - 3,15 (m, 2H), 3,14 - 3,03 (m,
6H), 2,75 (dd, J=13,1, 4,3 Hz, 1H), 2,65 (dd, J=13,1, 8,5 Hz, 1H); LC/MS m/e 228,1
[(M+H)", tinh toén cho C7H;sCINOsS 228,0], tz = 0,26 min, (dinh ion héa, khong UV)
(phuong phéap 2-1).

Budc 2. Didu ché (1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((3-(1,1-dioxidothiomorpholino)-2-hydroxypropyl)amino)-5a,5b,8,8,1 la-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

(S)-Benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro- 1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(120mg, 0,183mmol), 4-(3-cloro-2-hydroxypropyl)thiomorpholin 1,1-dioxit (146mg,
0,640mmol), kali phosphat tribasic (175mg, 0,823mmol), va kali iodua (137mg,
0,823mmol) dugc két hop trong éng dugc lam khd bing 10. Axetonitril (2ml) duge bd
sung, dng nay duge bit kin, va hdn hop phan ung dugce gia nhiét ¢ nhiét do 120°C
trong 20 gio. Thém 4-(3-cloro-2-hydroxypropyl)thiomorpholin 1,1-dioxit (83mg,
0,366mmol, 2 dwong luong), kali phosphat tribasic (78mg, 0,366mmol, 2 duong
luong), va kali iodua (60,7mg, 0,366mmol, 2 dwong lugng) duge bd sung va hdn hop
phan tng nay dugc gia nhiét thém 16 gio. Hon hop nay dugc lam ngudi dén nhiét do
trong phong. Hon hgp ndy dugc chuyén vao phéu phén tach chira nuée (10ml). Lép
chira nu6e dugce chiét bang diclorometan (3 x 10ml). Céc 16p hitu co két hop nay duge
ria béng nuée mudi (10ml), dugc lam kho béng MgS0O,, duge loc, va duge c6. San
phim dugc tinh ché bing phwong phap sic ky cot trén gel silica (10% 9:1
axeton:metanol/90% hexan — 30% 9:1 axeton:metanol/70% hexan; cdt 40g, A =
220nm) dé tao ra (1S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((3-(1,1-dioxidothiomorpholino)-2-hydroxypropyl)amino)-5a,5b,8,8,11 a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (71,4mg,
0,084mmol, hiéu sut 46%) duéi dang chét bot mau xanh nhat: 'H NMR (500MHz,
CLOROFORM-d) & 7,39 - 7,31 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,15 (m, 2H), 5,15 -

-195-



26667

5,10 (m, 1H), 4,72 (s, 1H), 4,61 (d, J=1,4 Hz, 1H), 4,60 - 4,54 (m, 1H), 4,52 - 4,45 (m,
1H), 3,80 - 3,67 (m, 1H), 3,23 - 3,03 (m, 8H), 2,73 - 2,53 (m, 5H), 2,37 (dd, J=11,7,
7.2 Hz, 1H, ddng phan khong dbi quang A), 2,29 (dd, J=11,7, 8,1 Hz, 1H, dbng phéan
khong dbi quang B), 2,19 - 0,83 (m, 47H) (Hdn hop bao gbm cic ddng phan khong abi
quang); LC/MS m/e 847,6 [(M+H)", tinh toan cho Cs;H7FN,OsS 847,5], tr = 4,58
phut (phuong phép 2-2).

Buéce 3. Dung dich chura (1S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((3-(1,1-
dioxidothiomorpholino)-2-hydroxypropyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1 -(florometyl)xyclohex-3-
encarboxylat (30mg, 0,035mmol) trong 1,4-dioxan (0,5ml) va EtOH (0,2ml) dugc
xir Iy bang natri hydroxit (0,089ml, 0,177mmol). Hon hop phén tmg nay dugc gia
nhiét & nhiét do 70°C trong 2 gid. Hon hop nay duge loc qua thiét bi loc bng tiém,
va dugc tinh ché bang HPLC didu ché pha ddo (phwong phap 2-1). Dung mdi hitu
co dugc 1am bay hoi trén thiét bi bay hoi va hdn hgp dang nudc nay dugc lam khod
lanh dé tao ra axit (1S)-4-((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((3-
(1,1 -dioxidothiomorpholino)-2-hydroxypropyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a] chrysen-9-yl)-1-(florometyl)xyclohex-3-
encarboxylic - TFA (13,6mg, hi€u sudt 43%) dudi dang chét rin mau tring vo dinh
hinh: "H NMR (500MHz, axit axetic-d,) 8 5,39 (br. s., 1H), 5,24 (d, /=4,9 Hz, 1H),
4,85 (d, J=5,3 Hz, 1H), 4,75 (br. s., 1H), 4,73 - 4,67 (m, 1H), 4,64 - 4,56 (m, 1H),
4,54 - 4,47 (m, 1H), 3,98 - 3,89 (m, 3H), 3,65 - 3,51 (m, 6H), 3,49 - 3,43 (m, 2H),
3,23 (dd, /=12,4, 8,5 Hz, 1H, ddng phan khong d6i quang A), 3,07 (t, J=11,4 Hz,
1H, déng phéan khong dbi quang B), 2,94 - 2,79 (m, 1H), 2,61 (d, J=17,1 Hz, 1H),
2,32 - 1,09 (m, 27H), 1,76 (s, 3H, ddng phan khong dbi quang A), 1,76 (s, 3H, dong
phan khong dbi quang B), 1,15 (s, 3H), 1,11 (s, 3H, dong phan khong dbi quang A),
1,10 (s, 3H, ddng phan khong dbi quang B), 1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H)
(H3n hop bao gdm ddng phan khong déi quang; LC/MS m/e 757,6 [(M+H)", tinh
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toan cho CyHoFN,OsS 757,51, tr = 4,24 phut (phwong phép 2-2); HPLC (phuong
phép 2-1): tg = 18,72 phit; HPLC (phuong phép 2-2): tg = 20,02 phut.

Vidu2-9

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-
((2-(1-hydroxyxyclobutyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-

xyclopenta[a] chrysen-9-yl)xyclohex-3-encarboxylic

o3 , ) o
allymagie bromua — 0504, NalOy o ,\‘Ob
3 e e
THF F\-Ij 2.6-lutidinidin

dioxan/ nurde

bugel
c budc2

o7
TiC-Prly

Na(OAc)s8H
DCE

budce 3

NaGH (ag)

dioxan E10H

butrc 4

Vidy 2-9

Bude 1. Didu ché 1-allylxyclobutanol

OH

0

Dung dich chira allylmagié bromua (12,8ml, 12,8mmol) trong THF (10ml) & nhiét do
0°C dugc bd sung dung dich chira xyclobutanon (300mg, 4.28mmol) trong THF (5ml).
B& 1am lanh dugc loai bé va hdn hop phan tmg nay dugc khudy & nhiét do trong phong
trong 16 gio. Phan ung nay duoc lam lanh trong bé nuéc d4 va duoc lam dimg bang
céch bd sung dung dich NH,CI bdo hoa (20ml). Hon hop nay dugc chuyén vao phéu
phén téch va 16p chira nuée duge chiét bing etyl axetat (4 x 25ml). Céc 16p hitu co két

hop nay duoc rira béng nuée mudi (25ml), dugce 1lam khd b%lng MgS0O,, duogc loc, va
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dugc cd dé tao ra 1-allylxyclobutanol (377mg, 3,36mmol, hi¢u suét 79%) duéi dang
chét ddu khong mau. San phim dugc st dung truc tiép trong budc tiép theo ma khong
cAn tinh ché thém: 'H NMR (400MHz, CLOROFORM-d) & 5,90 (ddt, J=16,4, 10,7,
7.3 Hz, 1H), 5,27 - 5,16 (m, 2H), 2,41 (d, /~7,3 Hz, 2H), 2,13 - 2,05 (m, 4H), 1,93 (s,
1H), 1,83 - 1,71 (m, 1H), 1,65 - 1,51 (m, 1H).

Budc 2. Didu ché 2-(1-hydroxyxyclobutyl)axetaldehyt

HO

oc\JD

Dung dich chira 1-allylxyclobutanol (350mg, 3,12mmol) trong dioxan (30ml) va nudc
(7,50ml) dugc bd sung 2,6-lutidin (0,727ml, 6,24mmol), osimi tetroxit (4% trong
nuée) (0,490ml, 0,062mmol), va natri periodat (2670mg, 12,48mmol) & nhiét do 0°C.
Hon hop phan tng nay duogc lam 4m dén nhiét @06 trong phong va dugc khudy trong 16
gio. Hon hop phéan mg nay dugc phan tach thanh EtOAc (25ml) va dung dich nudc
natri bicarbonat bdo hoa (25ml). Lép nuéc dugc chiét bang etyl axetat (3 x 25ml). Céc
16p hitu co két hop nay dugce ria bing nuéc mubi, duge 1am khod bing magié sulfat va
duoc cd dudi chan khong. San phim dugc tinh ché bing phuwong phap séc ky cot trén
gel silica (0% — 8% metanol trong CH,Cly; cot 40g) dé tao ra 2-(1-
hydroxyxyclobutyl)axetaldehyt (187mg, 1,638mmol, hiéu sudt 53%) duéi dang chit
diu: '"H NMR (400MHz, CLOROFORM-d) 5 9,86 (t, J=1,8 Hz, 1H), 2,32 - 1,95 (m,
4H), 1,92 - 1,73 (m, 2H), 1,69 - 1,43 (m, 2H).

Budc 3. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a~((2-(1-
hydroxyxyclobutyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Dung dich chita (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)

2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylat (50mg,
0,076mmol) va 2-(1-hydroxyxyclobutyl)axetaldehyt (13,92mg, 0,122mmol) trong
dicloroetan (0,6ml) trong lo dugc bd sung titan(IV) isopropoxit (0,036ml, 0,122mmol).
Hon hop phan tng nay dugc khudy & nhiét o trong phong trong 1 gio. Natri
triaxetoxyborohydrua (32,3mg, 0,152mmol) dugc bd sung va hdn hop phan Gng nay
duoc khudy trong 4 ngay. Hon hop phan ung nay dwgc phén tach thanh nudce bédo hoa
natri bicarbonat (10ml) va CH,Cl, (10ml). Lép nuée dugc chiét bing CH,Cl, (3 x
10ml). Céc 16p hiru co két hop nay duoc rira bing nuéc muébi, dwoc 1am kho bing
magié sulfat va dugc cd. San phim dugc tinh ché bang phuong phap sic ky cot trén
gel silica (100% hexan — 40% axeton chira 10% metanol/60% hexan; c0t 24g, A =
220nm) dé tao ra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1-
hydroxyxyclobutyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (51mg, 0,068mmol, hiéu suét
89%) du6i dang chét diu: LC/MS (ESI) mle 754,6 [(M+H)', tinh todn cho
CsoH7,FNO; 754,6], tr = 2,74 phut (phuong phap 2-1).

Budc 4, Dung dich chira (S)-benzyl 1-(florometyl)-4-

((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1-
hydroxyxyclobutyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
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2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (51mg, 0,068mmol) trong dioxan
(1ml) va etanol (0,500ml) dugc xir ly bang natri hydroxit (0,085ml, 0,338mmol). Hén
hop phan ing ndy dugc gia nhiét & nhiét d§ 70°C trong 2 gid. Hon hop nay dugc lam
nguoi dén nhiét do trong phong, dugc loc qua thiét bi loc 6ng tiém, va duge tinh ché
bang HPLC diu ché pha dao (phuong phép 2-1). Dung mdi hitu co dugc lam bay hoi
trén thiét bi bay hoi va hdn hop dang nuéc nay duge lam khé lanh dé tao ra, axit (S)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR, 13aR,13bR)-3a-((2-(1-
hydroxyxyclobutyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (12,9mg, 0,016mmol, hi¢u
sult 24%) duéi dang chét rén mau tring vo dinh hinh: '"H NMR (500MHz, Axit axetic-
ds) & 5,39 (br. s., 1H), 5,29 - 5,21 (m, 1H), 4,84 (s, 1H), 4,72 (s, 1H), 4,65 - 4,57 (m,
1H), 4,55 - 4,47 (m, 1H), 3,44 - 3,36 (m, 1H), 3,28 (t, J=9,9 Hz, 1H), 2,94 - 2,84 (m,
1H), 2,61 (d, J=16,8 Hz, 1H), 2,31 - 0,83 (m, 35H), 1,75 (s, 3H), 1,14 (s, 3H), 1,08 (s,
3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,94 (s, 3H); LC/MS (ESI) m/e 664,6 [(M+H)", tinh
toan cho C43HgFNO; 664,5], tg = 2,43 phut (phuong phap 2-1). HPLC (phuong phép
2-1): tg = 19,00 phut; HPLC (phuong phap 2-2): tg = 20,57 phit.

Vidu2-10

Pidu ché axit (S)-1-(florometyl)-4-((1R,32S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(3-hydroxyoxetan-3-yl)etyl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-14-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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b oH OH
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Buéc 1. Diéu ché 3-allyloxetan-3-ol
OH

=

0]

Dung dich chtra allylmagié bromua (7,29ml, 7,29mmol) trong THF (40ml) & nhiét do -
78°C dugc bd sung dung dich chira oxetan-3-on (500mg, 6,94mmol) trong THF
(10ml). Hén hgp phan (mg nay dugc khudy & nhiét do -78°C trong 30 phit. Phan ng
nay dugc lam dung bang cach bd sung dung dich NH,Cl bao hoa (40ml). Hoén hgp nay
duogc chuyén vao phéu phan tach va cac 16p duge phan tach. Lp chira nude duoc chiét
bing ete (3 x 50ml). Céc 16p hitu co két hop ndy dugc rira bang nudéc mudi (50ml),
dugc lam kho b.%lng MgSO,, dugce loc, va dugce ¢ dé tao ra 3-allyloxetan-3-ol (735mg,
6,44mmol, hiéu sudt 93%) duéi dang chéit ddu khéng mau. San phim dugc st dung
trong budc tiép theo ma khong cin tinh ché thém: 'H NMR (400MHz,
CLOROFORM-d) & 5,97 - 5,78 (m, 1H), 5,28 (t, /~1,0 Hz, 1H), 5,27 - 5,22 (m, 1H),
4,64 (d, J=13 Hz, 2H), 4,55 - 4,50 (m, 2H), 2,65 (d, /=7,0 Hz, 2H); °C NMR
(10IMHz, CLOROFORM-d) 8 131,8, 120,1, 83,2, 73,3, 42.,4.

Buéc 2. Didu ché 2-(3-hydroxyoxetan-3-yl)axetaldehyt

OH

\=0
o)

3-allyloxetan-3-ol (508mg, 4,45mmol) dugc hoa tan trong CH,Cl, (35ml) va MeOH
(3,5ml) trong binh day tron dung tich 100ml. N-metylmorpholin-N-oxit (NMO)
(626mg, 5,34mmol) dugc bd sung va hdn hop nay dugc lam lanh dén nhiét do -78°C
[Schwartz, C., Raible, J., Mott, K., Dussault, P. H. Org. Lett. 2006, 8, 3199 — 3201].
Ozon dugc suc qua hdn hgp phan tmg nay cho dén khi dung dich bao hoa bing ozon
(chuyén thanh mau xanh da troi) va vai phat sau do (tbng thoi gian 10 phit). Nito sau
d6 duge suc qua hdn hgp phéan tng ndy cho dén khi mau xanh da troi bién mét.
Dimetyl sulfit (3,29ml, 44,5mmol) dugc bd sung sau d6 va hdn hop phan ng ndy
duge khudy & nhiét d6 0°C trong 14 gio. Hon hop nay dugce cd dudi chan khong. San
phidm dugc tinh ché bang phuong phap sic ky cot trén gel silica (50% etyl axetat véi
1% metanol/50% hexan — 100% etyl axetat v4i 1% metanol; cot 80g) dé tao ra 2-(3-
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hydroxyoxetan-3-yl)axetaldehyt (287mg, 2,472mmol, hi¢u sult 56%) duéi dang chit
diu khong mau: 'H NMR (400MHz, CLOROFORM-d) & 9,85 (s, 1H), 4,71 (d, J=7,5
Hz, 2H), 4,52 - 4,47 (m, 2H), 3,14 (d, J=0,5 Hz, 2H); °C NMR (100MHz,
CLOROFORM-d) §201,1, 83,0, 71,4, 50,7.

Bude 3. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(3-hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Trong lo, hén hop bao gbém (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amino-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen—9-yl)—1-(ﬂorometyl)xyclohex-3-encarboxylat (500mg,
0,762mmol), phirc chét boran-2-picolin (163mg, 1,524mmol) va 2-(3-hydroxyoxetan-
3-yl)axetaldehyt (177mg, 1,524mmol) trong MeOH (8ml) va axit axetic (1,6ml) duoc
khudy & nhiét do trong phong trong 16 gid. Hdn hop ndy dugc chuyén vao phéu phan
tach chira dung dich nuéc natri bicarbonat bdo hoa (50ml). Lép chira nude duge chiét
bing diclorometan (3 x 50ml). Céc 16p hitu co két hop ndy duoc rira bing nuéc mudi
(50ml), dugc lam kho béng MgS0O,, dugce loc, va duge ¢d. San phém dugc tinh ché
bang phuong phap sdc ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan —
40% 9:1 axeton:metanol/60% hexan; cot 80g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-
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hydroxyoxetan-3-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (320mg, 0,423mmol, hiéu suét
56%) dudi dang chit dau khong mau: LC/MS (ESI) m/e 756,6 [(M+H)", tinh toan cho
C4oH7,FNOy 756,5], tr = 2,59 phit (phuong phap 2-1).

Budce 4. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(3-hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro- 1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat  (320mg, 0,423mmol) trong
dioxan (4ml) va etanol (2ml) dugc xt ly bing natri hydroxit (0,529ml, 2,116mmol).
Hbn hop phan tmg nay dugc gia nhiét & nhiét 6 70°C trong 2,5 git. LC/MS cho théy
su hinh thanh san phim mong mubn. Hon hop nay duoc loc qua thiét bi loc dng tiém,
va duoc tinh ché bang HPLC diéu ché pha ddo (phwong phap 2-5). Dung mdi hitu co
duoc loai bo trén thiét bi bay hoi va hdn hop dang nude ndy duogc lam dong lanh va
dugc dit vao thiét bi dong lanh dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3 -hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (220mg, 0,282mmol, hi€u
suit 67%) dudi dang chét rén mau tring v6 dinh hinh: "H NMR (500MHz, Axit axetic-
ds) 85,39 (br. s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,83 (s, 1H), 4,81 - 4,77 (m, 2H), 4,75 -
4,68 (m, 2H), 4,67 - 4,57 (m, 2H), 4,55 - 4,46 (m, 1H), 3,52 - 3,42 (m, 1H), 3,33 - 3,23
(m, 1H), 2,92 - 2,81 (m, 1H), 2,61 (d, /~16,8 Hz, 1H), 2,57 - 2,42 (m, 2H), 2,31 - 1,32
(m, 25H), 1,14 - 1,12 (m, 2H), 1,75 (s, 3H), 1,15 (s, 3H), 1,09 (s, 3H), 1,01 (s, 3H),
0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e 666,5 [(M+H)", tinh to4dn cho CqpHgFNO,
666,5], tr = 2,44 phut (phuong phap 2-1); HPLC (phwong phép 2-1): fr = 18,63 phut;
HPLC (phuong phap 2-2): tg = 19,94 phut.

Vidu2-11
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Pidu ché axit (R)-1-(florometyl)-4-((1R,328,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(3-hydroxyoxetan-3-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1 -en-2-yl)-
2.,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

OH

2 ,Ej/\\’o phizechit boran2-picolin
+ :

MeCHHOAS
buécl

NaOH {nurore)
EOK. dioxan
budre 2

Vidu 2-11

Budc 1. Piéu ché (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3 -hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

(R)-Benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-l-(prop-1-en—2-yl)—2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-

oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(100mg, 0,152mmol) va 2-(3-hydroxyoxetan-3-yl)axetaldehyt (31,9mg, 0,274mmol)
dugc huyén phu trong MeOH (1,2ml). Phtrc chat boran-2-picolin (29,4mg,
0,274mmol) dugc bd sung sau d6 axit axetic (0,24ml) dugc bd sung va hdn hop nay

dugc khudy & nhiét do trong phong trong 16 gid. Hdn hop nay dugc chuyén vao phéu
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phan tach chtra dung dich nudc natri bicarbonat bdo hoa (Sml) va dung dich nudc natri
carbonat bdo hoa (1ml). Lép chira nuée dugce chiét bang diclorometan (4 x 5ml). Cac
16p hitu co két hop ndy duoc rira bing nudc mudi (5ml), dugc lam kho bang MgSOs,
duge loc, va duge ¢b. San phdm dugc tinh ché bing phuong phap sic ky cot trén gel
silica (20% etyl axetat v6i 5% metanol/80% hexan — 90% etyl axetat voi 5%
metanol/10% hexan; cdt 24g) dé tao ra (R)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3 a-((2-(3-hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (110mg, 0,145mmol, hiéu suit
95%) du6i dang chit diu khong mau: 'H NMR (500MHz, CLOROFORM-d) & 7,42 -
7,31 (m, SH), 5,34 (br. s., 1H), 5,24 - 5,16 (m, 2H), 5,12 (d, /=5,7 Hz, 1H), 4,73 (br. s.,
1H), 4,69 (t, J=5,3 Hz, 2H), 4,64 - 4,55 (m, 2H), 4,53 - 4,46 (m, 2H), 4,43 (d, J=6,0
Hz, 1H), 2,90 - 2,83 (m, 1H), 2,72 - 2,48 (m, 3H), 2,26 - 1,87 (m, 8H), 1,82 - 0,91 (m,
21H), 1,69 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,94 (s, 3H), 0,89 (s, 3H), 0,86 (s, 3H);
LC/MS m/e 756,6 [(M+H)", tinh todn cho C49H7;FNOy4 756,6], tg = 4,59 phut (phuong
phéap 2-3).

Buéce 2. Dung dich chuira (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (105mg, 0,139mmol) trong 1,4-
dioxan (1,5ml) va MeOH (0,5ml) duoc xir ly bang natri hydroxit (2M dang nudc)
(0,347ml, 0,694mmol). Hén hop phan tng nay dugc gia nhiét & nhi¢t do 70°C trong 4
gior. Hon hop nay dugc lam ngudi dén nhiét d trong phong va duoc trung hoa timg
phin bing céch bd sung HCI 6N (7001). Hon hop nay sau d6 duoc loc qua thiét bi loc
éng tiém, va dugc tinh ché bing HPLC diéu ché pha dio (phuong phéap 2-5). Dung
moi hitu co duge lam bay hoi trén thiét bi bay hoi va hdn hop dang nuéc nay dugc lam
kho lanh dé tao ra axit (R)-1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(3-hydroxyoxetan-3-
yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (38,0mg, 0,048mmol, hi¢u
suét 35%) duéi dang chét rin mau tring vo dinh hinh: '"H NMR (500MHz, axit axetic-
dy) 8 5,39 (br. s., 1H), 5,24 (d, J=4,7 Hz, 1H), 4,83 (s, 1H), 4,80 (d, /7.3 Hz, 2H),
4,74 - 4,69 (m, 2H), 4,66 - 4,57 (m, 2H), 4,55 - 4,46 (m, 1H), 3,47 (ddd, J=12,7, 6,1,
3,2 Hz, 1H), 3,28 (ddd, J=12.5, 9,2, 2,9 Hz, 1H), 2,90 - 2,83 (m, 1H), 2,61 (d, J=17,2
Hz, 1H), 2,56 - 2,44 (m, 2H), 2,37 - 2,28 (m, 1H), 2,22 - 1,32 (m, 24H), 1,75 (s, 3H),
1,15 (s, 3H), 1,14 - 1,12 (m, 2H), 1,09 (s, 3H), 1,02 (s, 3H), 0,98 (s, 3H), 0,95 (s, 3H);
LC/MS m/e 666,5 [(M+H)", tinh todn cho C4,HsFNO, 666,5], tg = 4,31 phut (phuong
phép 2-2); HPLC (phuong phép 2-5): tg = 10,94 phut; HPLC (phuong phép 2-6): fr =
10,82 phut.

Vidu 2-12

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((2-(4-hydroxytetrahydro-2 H-pyran-4-yl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-oxtadexahydro-

1 H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

He HO
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Vidu 2-12

Buéc 1. Didu ché 4-allyltetrahydro-2H-pyran-4-ol
HO

-
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Dung dich chia allylmagié bromua (20,98ml, 20,98mmol) trong THF (40ml) & nhiét
d6 0°C duoc bd sung qua 6ng thong do dung dich chira dihydro-2H-pyran-4(3H)-on
(700mg, 6,99mmol) trong THF (10ml). Bé lam lanh dugc loai bé va hdn hgp phan tmg
nay dugc khudy & nhiét d6 trong phong trong 2 git. Phén Gmg nay dugc lam lanh trong
bé nuéc da va duge 1am ding bing cich bd sung dung dich NH,4Cl bdo hoa (40ml).
Hon hop ndy dugc chuyén vao phéu phan tach va cac 16p duge phén tach. Lop chura
nuéc duge chiét bang etyl axetat (3 x 50ml). Cac 16p hitu co két hop ndy dugc rira
bang nudc mudi (50ml), dugce 1am khod bang MgS0,, dugc loc, va dugce cb. San phém
duoc tinh ché bing phuong phép séc ky cot trén gel silica (20% — 60% etyl axetat
trong hexan; cft 80g) dé tao ra 4-allyltetrahydro-2H-pyran-4-ol (818mg, 5,75mmol,
hiéu suét 82%) duéi dang chit diu khong mau: 'H NMR (400MHz, CLOROFORM-d)
§ 5,90 (ddt, J=17,2, 9,9, 7,5 Hz, 1H), 5,28 - 5,14 (m, 2H), 3,85 - 3,74 (m, 4H), 2,28 (d,
J=1,5 Hz, 2H), 1,80 - 1,68 (m, 2H), 1,51 (dq, /~14,0, 2,5 Hz, 3H).

Buéc 2. Didu ché 2-(4-hydroxytetrahydro-2 H-pyran-4-yl)axetaldehyt

Dung dich chtta 4-allyltetrahydro-2H-pyran-4-ol (150mg, 1,055mmol) trong dioxan
(12ml) va nude (3ml) ¢ nhiét 4o 0°C duge bd sung 2,6-lutidin (0,246ml, 2,110mmol),
osimi tetroxit (0,265ml, 0,021mmol), va natri periodat (903mg, 4,22mmol). Hén hop
phén ng vnéy dugc dé 4m dén nhiét do trong phong khi bé nudc da tan chay trong khi
khudy trong 14 gid. Hon hop nay dugc chuyén vao phéu phén tach chira nu6e (10ml)
va dung dich NaHCO; nu6c béo hoa (10ml). Lop chira nuée duge chiét bang etyl
axetat (3 x 20ml). Céc 16p hitu co két hop nay duge rira bang nudc mudi (20ml), dugc
lam kho bang MgS0,, dugc loc, va duge cd. Sin phidm dugc tinh ché bang phuong
phap sic ky cot trén gel silica (3% — 6% metanol trong CH,Cl; cot 40g) dé tao ra 2-
(4-hydroxytetrahydro-2 H-pyran-4-yl)axetaldehyt (67mg, 0,465mmol, hiéu suét 44%)
dudi dang chét diu khong mau: 'H NMR (400MHz, CLOROFORM-d) & 9,89 (t, J=1,3
Hz, 1H), 3,90 - 3,80 (m, 2H), 3,78 - 3,69 (m, 2H), 3,50 (s, 1H), 2,70 (d, /~1,3 Hz, 2H),
1,75 - 1,66 (m, 4H).
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Budce 3. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(4-hydroxytetrahydro-2H-
pyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Dung dich chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(ﬂorometyl)xyclohex-3-encarboxylat (40mg,
0,06lmmol) va  2-(4-hydroxytetrahydro-2H-pyran-4-yl)axetaldehyt  (13,19mg,
0,091mmol) trong DCE (0,5ml) duoc bd sung titan(IV) isopropoxit (0,027ml,
0,091mmol). Hon hgp nay duge khudy & nhiét @ trong phong trong 1 gid. Natri
triaxetoxyborohydrua (25,8mg, 0,122mmol) dugc bd sung va hdn hop nay duge khudy
& nhiét do trong phong qua dém. Hdn hop nay dugc chuyén vao phéu phan tach chira
dung dich nuéc natri bicarbonat bdo hoa (5Sml). Lép chira nude dugce chiét bing
diclorometan (3 x 10ml). Céc 16p hitu co két hop nay dugc rira bing nudc mubi (Sml),
duogc 1am kho bing MgSO,, dugc loc, va dugc cb. San phdm duge tinh ché bing
phuong phép sdc ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan — 40%
9:1 axeton:metanol/60% hexan; cdt 24g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-
hydroxytetrahydro-2H-pyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (33,2mg, 0,042mmol, hiéu suét
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69%) dudi dang chat bot khéng mau: 'H NMR (400MHz, CLOROFORM-d) 8 7,43 -
7,32 (m, SH), 5,36 - 5,31 (m, 1H), 5,23 - 5,16 (m, 2H), 5,14 (dd, J=6,0, 1,8 Hz, 1H),
4,75 (d, J=1,8 Hz, 1H), 4,64 - 4,57 (m, 2H), 4,53 - 4,45 (m, 1H), 3,94 - 3,82 (m, 2H),
3,80 - 3,70 (m, 2H), 2,86 - 2,69 (m, 2H), 2,67 - 2,51 (m, 2H), 2,19 - 0,86 (m, 33H),
1,70 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,92 (s, 3H), 0,91 (s, 3H), 0,86 (s, 3H); LC/MS
mle 784,6 [(M+H)", tinh toan cho Cs;H,sFNO, 784,6], fr = 4,69 phut (phuong phap 2-
2).

Budce 4, Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(4-hydroxytetrahydro-2H-
pyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2.3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (56mg, 0,07 Immol) trong 1,4-
dioxan (0,7ml) va EtOH (0,35ml) dugc xir ly bang natri hydroxit (2M dang nuéc)
(0,179ml, 0,357mmol). Hbn hop phan tGng nay dugc gia nhiét & nhiét 4o 70°C trong 2
gid. Hon hop nay dugc 1am ngudi dén nhiét do trong phong, duoc loc qua thiét bi loc
éng tiém, va duge tinh ché bang HPLC didu ché pha dao (phwong phap 2-1). Dung
modi hitu co duge lam bay hoi trén thiét bi bay hoi va hdn hgp dang nude nay dugc lam
kho lanh dé tao ra axit (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(4-hydroxytetrahydro-2H-
pyran-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (37,1mg, hiéu sudt 64%)
dudi dang chét rin mau tring vo dinh hinh:

'H NMR (500MHz, axit axetic-ds) & 5,39 (br. s., 1H), 5,28 - 5,21 (m, 1H), 4,83 (s,
1H), 4,72 (s, 1H), 4,65 - 4,57 (m, 1H), 4,55 - 4,46 (m, 1H), 3,97 - 3,79 (m, 4H), 3,46 -
3,31 (m, 2H), 2,92 - 2,83 (m, 1H), 2,61 (d, J=16,8 Hz, 1H), 2,34 - 1,09 (m, 33H), 1,75
(s, 3H), 1,18 (s, 3H), 1,09 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,96 (s, 3H); LC/MS ml/e
694,6 [(M+H)", tinh toan cho CyqHgFNO, 694,5], tr = 4,27 phit (phuong phap 2-2);
HPLC (phuong phap 2-1): tg = 18,95 phut; HPLC (phuong phap 2-2): fg = 20,14 phut.

Viduy2-13
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Diéu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((2-(4-hydroxy-1,1-dioxidotetrahydro-2 H-thiopyran-4-yl)etyl)amino)-5a,5 b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

HO HO
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Vidy 2-13

Budc 1. Didu ché 4-allyl-4-hydroxytetrahydro-2 H-thiopyran 1,1-dioxit
HO

— -0
J@

0]
Dung dich chira allylmagié bromua (10,83ml, 10,83mmol) trong THF (15ml) & nhiét
d6 0°C dugc bd sung qua 6ng thong do dung dich chira dihydro-2H-thiopyran-4(3H)-
on 1,1-dioxit (1,07g, 7,22mmol) trong THF (50ml) (dugc hoa tan bang cach lam 4m
trong bé diu dén 70°C). B& 1am lanh dugc loai bd va hon hop phan Gng nay duoc
khudy & nhiét do trong phong trong 30 phut. Phan tng nay dwgc lam lanh trong bé
nuée da va duoc lam dimg bing cach bd sung dung dich NH,Cl bao hoa (50ml). Hon
hop nay dugc chuyén vao phéu phan tach va 16p chira nu6e duge chiét bing etyl axetat
(4 x 50ml). Céac 16p hitu co két hop nay dugc ria bing nudc mudi (50ml), dugc 1am
kho bing MgS0,, duogc loc, va duge cd dé tao ra 4-allyl-4-hydroxytetrahydro-2H-
thiopyran 1,1-dioxit (1,42g, 7,46mmol, hiéu sudt 103%) duéi dang chit rin khong
mau. San phdm duge st dung truc tiép trong budc tiép theo ma khong cAn tinh ché
thém: 'H NMR (400MHz, CLOROFORM-d) & 5,85 (ddt, J=17,2, 9,9, 7,6 Hz, 1H),
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5,34 - 5,28 (m, 1H), 5,23 (dq, /=17,1, 1,4 Hz, 1H), 3,43 (td, J=13,6, 3,8 Hz, 2H), 2,92
- 2,84 (m, 2H), 2,32 (d, /=75 Hz, 2H), 2,23 (td, J=13,8, 3,3 Hz, 2H), 2,05 - 1,97 (m,
2H).

Budc 2. Pidu ché 2-(4-hydroxy-1,1-dioxidotetrahydro-2 H-thiopyran-4-yl)axetaldehyt
HO

O:/J@:O
\

0

Dung dich chta 4-allyl-4-hydroxytetrahydro-2H-thiopyran 1,1-dioxit (1,52,
7,99mmol) trong dioxan (80ml) va nudc (20ml) & nhiét do 0°C duogc bd sung 2,6-
lutidin (1,861ml, 15,98mmol), osimi tetroxit (4% trong nuéc) (1,254ml, 0,160mmol),
va natri periodat (6,84g, 32,0mmol). Hon hgp phan ng nay dugc dé 4m dén nhiét do
trong phong khi bé nudc da tan chdy trong khi khudy trong 14 gi&. Hon hop nay dugc
chuyén vao phéu phan tach chira dung dich HCI IN (50ml). Lép chira nuéc duoc chiét
bing etyl axetat (12 x 50ml). Céc 16p hitu co két hop nay duoc rira bang dung dich
HCl IN (10ml), dung dich NaHCOj; nu6c bao hoa (10ml), nude mubi (10ml), dugc
lam kho biang MgSO,, dugce loc, va duge cd. San phidm nay dugc tinh ché bing
phuong phap sdc ky cot trén gel silica (3% — 10% metanol trong CH,Cl,; c6t 80g) dé
tao ra 2-(4-hydroxy-1,1-dioxidotetrahydro-2H-thiopyran-4-yl)axetaldehyt (821mg,
4,27mmol, hiéu sudt 54%) duéi dang chit diu khoéng mau: 'H NMR (400MHz,
CLOROFORM-d) & 9,86 (s, 1H), 3,54 - 3,43 (m, 3H), 2,91 - 2,83 (m, 2H), 2,80 (s,
2H), 2,28 - 2,14 (m, 4H).

Budc 3. Piéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Dung dich chtra (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,1 1aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1')-1-(ﬂorometyl)xyclohex—3-encarboxylat (632mg,
0,963mmol) va 2-(4-hydroxy-1,1-dioxidotetrahydro-2H- -thiopyran-4-yl)axetaldehyt
(296mg, 1,542mmol) trong DCE (7,5ml) dugc bd sung titan(IV) isopropoxit (0,452ml,
1,542mmol). Hon hgp nay dugc khudy & nhiét do trong phong trong 1 gid. Natri
triaxetoxyborohydrua (408mg, 1,927mmol) dugc bd sung va hdn hop nay dugc khudy
& nhiét do trong phong qua dém. Hon hop nay dugc chuyén vao phéu phan tach chira
dung dich nuéc natri bicarbonat bdo hoa(25ml). Lép chira nuéc duoc chiét bing
diclorometan (4 x 50ml). Cac 16p hitu co két hop nay duoc rira bing nudéc mubi
(25ml), duge lam kho bing MgSO,, duge loc, va duge cd. San phdm duge tinh ché
bang phwong phép sic ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan —
40% 9:1 axeton:metanol/60% hexan; cOt 80g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(4-hydroxy-1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (591mg, 0,710mmol, hiéu suét
74%) dudi dang chét bot khong mau: 'H NMR (500MHz, CLOROFORM-d) & 7,40 -
7,32 (m, 5H), 5,34 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,14 (dd, J=6,2, 1,8 Hz, 1H), 4,75
(d, J=1,5 Hz, 1H), 4,63 (s, 1H), 4,61 - 4,55 (m, 1H), 4,53 - 4,46 (m, 1H), 3,58 - 3,46
(m, 2H), 2,91 - 2,81 (m, 3H), 2,78 - 2,70 (m, 1H), 2,62 (d, J=16,6 Hz, 1H), 2,53 (td,
J=10.8, 5,6 Hz, 1H), 2,17 - 1,06 (m, 33H), 1,70 (s, 3H), 1,06 (s, 3H), 0,99 (s, 3H), 0,92
(s, 3H), 0,91 (s, 3H), 0,87 (s, 3H); LC/MS m/e 832,6 [(M+H)", tinh toan cho
Cs;H,sFNOsS 832,5], tr = 4,64 phut (phuong phép 2-2).
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Budce 4. Dung dich chua (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(4-hydroxy- 1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,1 la-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (500mg, 0,601mmol) trong 1,4-
dioxan (6ml) va EtOH (3ml) dugc xtr ly bang natri hydroxit (2M dang nuéc) (1,502ml,
3,00mmol). H6n hop phan tmg ndy duoc gia nhiét & nhiét do 70°C trong 2,5 gid. Hon
hop nay dugc 1dm ngudi dén nhiét do trong phong va HCI 6N (0,20ml, 2 duong luong)
dwoc bd sung dé trung hoa timg phan hén hop phan tng nay. Hon hop nay dugc loc
qua thiét bi loc dng tiém, va dugc tinh ché bang HPLC diéu ché pha dao (phuong phép
2-1). Dung moi hitu co dugc 1am bay hoi trén thiét bi bay hoi va hén hgp dang nudc
ndy dugc lam khd lanh d€ tao ra axit  (S)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-((2-(4-hydroxy-1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-
en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (435mg, hiéu suit 84%)
du6i dang chét rén mau tring vo dinh hinh: 'H NMR (500MHz, Axit axetic-ds) 8 5,39
(br. s., 1H), 5,24 (d, J=4,6 Hz, 1H), 4,82 (s, 1H), 4,73 (s, 1H), 4,65 - 4,56 (m, 1H),
4,55 - 4,47 (m, 1H), 3,59 - 3,33 (m, 4H), 3,10 - 2,97 (m, 2H), 2,88 - 2,78 (m, 1H), 2,61
(d, J=16,6 Hz, 1H), 2,42 - 1,12 (m, 33H), 1,75 (s, 3H), 1,18 (s, 3H), 1,10 (s, 3H), 1,00
(s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e 742,6 [(M+H)", tinh toan cho
C44HeFNOsS 742,51, tg = 4,19 phut (phuong phép 2-2); HPLC (phuong phép 2-1): g
= 18,71 phat; HPLC (phuong phép 2-2): tg = 19,66 phut.

Vi du 2-14 .

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
((2-(4-hydroxy-1 -(metylsulfonyl)piperidin-4-yl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

-213-



26667

b allymagie bromua -—-j—b OsCy. Naly _j_L/:j
e = o .
U~s'20 HE N oy Zeluan o= Ns‘fc
} butre 1 dioxan/nrde i
budrc 2

E S )
)
D T THORPR,

Na{OAz)BH
peE

buére 3

NaGH [ouree)

dioxan. EIOH

© bubtrcd

Vidy 2-14

Budc 1. Didu ché 4-allyl-1-(metylsulfonyl)piperidin-4-ol

Dung dich chtra allylmagié bromua (5,08ml, 5,08mmol) trong THF (15ml) ¢ nhiét do
0°C dugc bd sung qua éng thong do dung dich chira 1-(metylsulfonyl)piperidin-4-on
(300mg, 1,693mmol) trong THF (5ml). B& 1am lanh duoc loai bd va hdn hop phan tng
nay dugc khudy & nhiét do trong phong trong 30 phit. Phan tng nay dugc lam lanh
trong bé nuéc da va duge lam dung bang cach bd sung dung dich NH,CI bdo hoa
(20ml). H3n hop niy dugc chuyén vao phdu phan tich va 16p chira nuée dwgce chiét
bang etyl axetat (4 x 25ml). C4c 16p hitu co két hop nay duge ria bang nudc mudi
(25ml), dugc lam kho bing MgSO,, duge loc, va duge ¢o dé tao ra 4-allyl-1-
(metylsulfonyl)piperidin-4-ol (423mg, 1,929mmol, hiéu suét 114% (khéng tinh khiét))
dudi dang chét rin khong mau, chét rin ndy duogc sit dung tryc tiép trong budc tiép
theo ma khéng cén tinh ché thém. 'H NMR (500MHz, CLOROFORM-d) & 5,87 (ddt,
J=17,2, 10,0, 7,6 Hz, 1H), 5,28 - 5,24 (m, 1H), 5,23 - 5,17 (m, 1H), 3,61 (dt, J~11,4,
2,4 Hz, 2H), 3,05 (td, J/=11,9, 3,0 Hz, 2H), 2,80 (s, 3H), 2,27 (d, J=7,5 Hz, 2H), 1,80 -
1,71 (m, 2H), 1,70 - 1,61 (m, 2H).

Buéc 2. Diu ché 2-(4-hydroxy-1-(metylsulfonyl)piperidin-4-yl)axetaldehyt

-214-



26667

Dung dich chira 4-allyl-1-(metylsulfonyl)piperidin-4-ol (210mg, 0,958mmol) trong
dioxan (12ml) va nudc (3ml) & nhig¢t d6 0°C duogc bd sung 2,6-lutidin (0,223ml,
1,915mmol), osimi tetroxit (4% trong nudce) (0,150ml, 0,019mmol), va natri periodat
(819mg, 3,83mmol). Hon hgp phan Gng nay dugc dé Am dén nhiét d¢ trong phong khi
bé nude d4 tan chay trong khi khudy trong 14 gio. Hon hgp nay dugc chuyén vao phéu
phén tach chira nuéc (10ml) va dung dich NaHCO; nudc bdo hoa (10ml). Lép chia
nuée duge chiét bing etyl axetat (5 x 20ml). Cac 16p hitu co két hop nay dugc rira
bing nuéc mudi (20ml), duge lam khd bing MgS0,, duoc loc, va dugce cb. San phim
duoc tinh ché bing phwong phéap sic ky cot trén gel silica (3% — 8% metanol trong
CH,Cl,; cot 40g) dé tao ra 2-(4-hydroxy-1-(metylsulfonyl)piperidin-4-yl)axetaldehyt
(101mg, 0,456mmol, hiéu sudt 48%) dudi dang chit ddu khong mau: 'H NMR
(400MHz, CLOROFORM-d) & 9,87 (s, 1H), 3,64 - 3,55 (m, 2H), 3,15 - 3,05 (m, 3H),
2,81 (s, 3H), 2,73 (d, J=0,8 Hz, 2H), 1,93 - 1,85 (m, 2H), 1,73 (dd, J=12,8, 4,5 Hz,
2H).

Budc 3. Pidu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-1-
(metylsulfonyl)piperidin-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

O, . O

N\’

Dung dich chita (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
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xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (50mg,
0,076mmol) va 2-(4-hydroxy-1-(metylsulfonyl)piperidin-4-yl)axetaldehyt (25,3mg,
0,114mmol) trong DCE (0,6ml) duoc bd sung titan(IV) isopropoxit (0,034ml,
0,114mmol). Hon hop nay dugc khudy & nhiét do trong phong trong 1 gid. Natri
triaxetoxyborohydrua (32,3mg, 0,152mmol) dugc bd sung va hdn hop nay dugc khudy
& nhiét do trong phong qua dém. Hon hop nay dugc chuyén vao phéu phan tach chira
dung dich nudc natri bicarbonat bdo hoa (Sml). Lép chira nude duogc chiét bing
diclorometan (3 x 10ml). Cac 16p hitu co két hop nay dugc rira bing nudc mudi (5ml),
duogc lam kho béng MgSO,, dugce loc, va dugc c6. San phém duoc tinh ché béng
phuong phéap sic ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan — 30%
9:1 axeton:metanol/70% hexan; cdt 24g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-1-
(metylsulfonyl)piperidin-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (49mg, 0,057mmol, hi¢u suét
75%) dudi dang chét bot khong mau: "H NMR (500MHz, CLOROFORM-d) 6 7,41 -
7,31 (m, 5H), 5,33 (br. s., 1H), 5,22 - 5,16 (m, 2H), 5,13 (dd, J=6,2, 1,8 Hz, 1H), 4,75
(d, J=1,5 Hz, 1H), 4,62 (s, 1H), 4,61 - 4,55 (m, 1H), 4,49 (td, J=8.9, 5,5 Hz, 1H), 3,67
- 3,58 (m, 2H), 3,16 - 3,05 (m, 2H), 2,86 - 2,79 (m, 1H), 2,82 (s, 3H), 2,77 - 2,69 (m,
1H), 2,62 (d, J=16,8 Hz, 1H), 2,55 (td, J~10,9, 5,6 Hz, 1H), 2,18 - 0,86 (m, 33H), 1,70
(s, 3H), 1,05 (s, 3H), 0,98 (s, 3H), 0,92 (s, 3H), 0,91 (s, 3H), 0,86 (s, 3H); LC/MS m/e
861,6 [(M+H)", tinh to4n cho Cs;H7sFN,05S 861,6], tr = 4,63 phut (phuong phép 2-2).

Budce 4. Dung dich chura (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-1-
(metylsulfonyl)piperidin-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
yD)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (48mg, 0,056mmol) trong 1,4-
dioxan (0,7ml) va EtOH (0,35ml) dugc xtr ly bing natri hydroxit (2M dang nuéc)
(0,139ml, 0,279mmol). Hdn hop phén tng ndy dugc gia nhiét & nhiét 46 70°C trong 2
gid. Hon hop nay dugc 1am ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc

éng tiém, va dugc tinh ché bing HPLC diéu ché pha d4o (phuong phép 2-1). Dung
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mdi hitu co duge 1am bay hoi trén thiét bi bay hoi va hdn hop dang nudc nay dugc lam
kho lanh dé tao ra axit (S)-1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-hydroxy-1-
(metylsulfonyl)piperidin-4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (38,6mg, hi¢u sudt 77%)
duéi dang chét rﬁn mau tréng v6 dinh hinh: "H NMR (500MHz, Axit axetic-dy) & 5,39
(br. s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,83 (s, 1H), 4,73 (s, 1H), 4,66 - 4,57 (m, 1H),
4,55 - 4,47 (m, 1H), 3,65 - 3,50 (m, 2H), 3,47 - 3,34 (m, 2H), 3,25 - 3,12 (m, 2H), 2,88
(s, 3H), 2,87 - 2,79 (m, 1H), 2,61 (d, J=17,5 Hz, 1H), 2,33 - 1,09 (m, 33H), 1,75 (s,
3H), 1,17 (s, 3H), 1,09 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e
771,6 [(M+H)", tinh to4n cho C4sH7,FN,OsS 771,5], tx = 4,43 phut (phuong phép 2-2);
HPLC (phwong phép 2-1): tg = 18,97 phut; HPLC (phuong phép 2-2): tg = 20,11 phut.

Vidy 2-15

Didu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1-axetyl-4-
hydroxypiperidin-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic
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Budc 1. Didu ché 1-(4-allyl-4-hydroxypiperidin-1-yl)etanon

HO

m\fo

Dung dich chira 1-axetylpiperidin-4-on (1,00g, 7,08mmol) trong THF (50ml) & nhiét
dd -10°C (axeton/bdn da) dugc bd sung allylmagié bromua (IM trong ete dietyl)
(7,44ml, 7,44mmol). Hon hgp phén L'mg.na‘ly dugc khudy & nhiét @6 -10°C trong 30
phut. Phan Gng nay dwoc lam ding bing cach bd sung dung dich NH,Cl bdo hoa
(50ml). H3n hop ndy dugc chuyén vao phdu phén tach va 16p chira nuée dugce chiét
bing etyl axetat (3 x 50ml). Cac 16p hiru co két hop nay dugc rira bang nudce mubi
(50ml), dugc lam kho bing MgSO,, dugc loc, va duge ¢d dé tao ra 1-(4-allyl-4-
hydroxypiperidin-1-yl)etanon (836mg, 4,56mmol, hi¢u sudt 64%) dudi dang chét dau
mau nau. San phim dugce st dung truc tiép trong bude tiép theo ma khong cin tinh ché
thém. 'H NMR (400MHz, CLOROFORM-d) & 5,88 (ddt, /=172, 10,1, 7,6 Hz, 1H),
5,28 - 5,22 (m, 1H), 5,19 (ddt, /=17,1, 2,1, 1,2 Hz, 1H), 4,41 - 4,33 (m, 1H), 3,65 -
3,56 (m, 1H), 3,52 - 3,43 (m, 1H), 3,04 (ddd, /~=13,4, 9,3, 6,1 Hz, 1H), 2,26 (d, /=7.8
Hz, 2H), 2,12 (s, 3H), 1,63 - 1,55 (m, 4H).

Budc 2. Didu ché 2-(1-axetyl-4-hydroxypiperidin-4-yl)axetaldehyt
HO

ag #

Dung dich chtra 1-(4-allyl-4-hydroxypiperidin-1-yl)etanon (280mg, 1,528 mmol) trong
dioxan (12ml) va nuéc (3ml) & nhigt do 0°C dugce bd sung 2,6-lutidin (0,356ml,
3,06mmol), osimi tetroxit (2,5% trong t-BuOH) (0,384ml, 0,031mmol), va natri
periodat (1307mg, 6,1 1mmol). Bé lam lanh duogc loai bd va hdn hop phan ng nay
dugc khudy & nhiét do trong phong trong 2,5 giv. Hon hgp nay dugc chuyén vao phéu
phén tach chira nude (10ml) va dung dich NaHCO3 nuée béo hoa (10ml). Lép chira
nuée duge chiét bang metanol 5% trong cloroform (8 x 20ml). Cac 16p hitu co két hop
nay dugc rira b%lng nude mudi (20ml), dugc lam kho béng MgSO,, dugc loc, va duoc

¢6. San phim dugc tinh ché bang phwong phép séic ky cot trén gel silica (4% — 10%

-218-



26667

metanol trong CH,Cly; cot 24g) dé tao ra 2-(l-axetyl-4-hydroxypiperidin-4-
yl)axetaldehyt (48,6mg, 0,262mmol, hi¢u sudt 17%) du6i dang chit diu khong mau.
'H NMR cho thiy san phidm khong tinh khiét hoan toan. San phdm nay dugc st dung
truc tiép trong budc tiép theo. 'H NMR (400MHz, CLOROFORM-d) & 9,88 (t, J=1,0
Hz, 1H), 4,41 - 4,33 (m, 1H), 3,61 - 3,56 (m, 1H), 3,56 - 3,45 (m, 3H), 3,12 - 3,00 (m,
1H), 2,11 (s, 3H), 1,87 - 1,76 (m, 2H), 1,54 (tdd, /~12,8, 8,0, 4,9 Hz, 2H).

Budce 3. Didu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1-axetyl-4-hydroxypiperidin-4-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-
en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

@)

Dung dich chtra (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (50mg,
0,076mmol) va 2-(1-axetyl-4-hydroxypiperidin-4-yl)axetaldehyt (42,4mg, 0,229mmol)
trong DCE (0,6ml) dugc bd sung titan(IV) isopropoxit (0,067ml, 0,229mmol). Hén
hop nay dwoc khudy & nhiét do trong phong trong 1 gio. Natri triaxetoxyborohydrua
(48,5mg, 0,229mmol) dugc bd sung va hdn hgp nay duge khudy & nhiét do trong
phong qua dém. Hon hop nay duge chuyén vao phéu phén tach chia dung dich nuéc
natri bicarbonat bdo hoa (5ml). Lép chira nudc duge chiét bing diclorometan (3 x
10ml). Céc 16p hiru co két hop nay dugc ria bing nuéc mubi (Sml), dugc lam kho
bing MgSO,, dugc loc, va duge cd. San phém dugc tinh ché bing phuong phap sic ky
cdt trén gel silica (10% 9:1 axeton:metanol/90% hexan — 40% 9:1

axeton:metanol/60% hexan; cOt 24g, A = 220nm) dé tao ra (S)-benzyl 4-
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((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1 -axetyl-4-hydroxypiperidin-
4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (46mg,
0,056mmol, hiéu suit 73%) dudi dang chit bot khoéng mau: '"H NMR (500MHz,
CLOROFORM-d) § 7,40 - 7,31 (m, 5H), 5,33 (br. s., 1H), 5,22 - 5,16 (m, 2H), 5,15 -
5,10 (m, 1H), 4,74 (s, 1H), 4,62 (d, /=1,2 Hz, 1H), 4,60 - 4,55 (m, 1H), 4,52 - 4,46 (m,
1H), 4,38 (d, J=13,1 Hz, 1H), 3,64 - 3,49 (m, 2H), 3,15 - 3,05 (m, 1H), 2,87 - 2,70 (m,
2H), 2,64 - 2,52 (m, 2H), 2,19 - 0,87 (m, 33H), 2,11 (s, 3H), 1,70 (s, 3H), 1,07 (s, 3H),
0,98 (s, 3H), 0,92 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H); LC/MS m/e 825,6 [(M+H)", tinh
toan cho Cs3H7sFN,04 825,6], tg = 4,74 phut (phuong phap 2-3).

Budc 4. Dung dich chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-
3a-((2-(1-axetyl-4-hydroxypiperidin-4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (45mg,
0,055mmol) trong 1,4-dioxan (0,7ml) va EtOH (0,35ml) dugc xur ly bing natri
hydroxit (2M dang nudc) (0,136ml, 0,273mmol). Hon hgp phan mg nay dugc gia
nhiét & nhiét dd 50°C trong 2 gid sau d6 & nhigt do 65°C trong 1 gio. Hoén hop nay
dugce 1am ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc dng tiém, va dugc
tinh ché bing HPLC diéu ché pha d4o (phuong phap 2-1). Dung mdi hitu co dugc lam
bay hoi trén thiét bi bay hoi va hdn hgp dang nudc nay dugc lam khé lanh dé tao ra
axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1-axetyl-4-
hydroxypiperidin-4-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic - TFA (34mg, hi¢u
sut 73%) dudi dang chit rin mau trdng v6 dinh hinh: 'H NMR (500MHz, Axit axetic-
dy) & 5,39 (br. s., 1H), 5,25 (d, J=5,0 Hz, 1H), 4,83 (br. s., 1H), 4,73 (s, 1H), 4,64 -
4,57 (m, 1H), 4,55 - 4,47 (m, 1H), 4,43 - 4,28 (m, 1H), 3,78 - 3,67 (m, 1H), 3,66 - 3,52
(m, 1H), 3,47 - 3,35 (m, 2H), 3,26 - 3,10 (m, 1H), 2,92 - 2,77 (m, 1H), 2,61 (d, J=17,2
Hz, 1H), 2,39 - 1,10 (m, 33H), 2,18 (s, 3H), 1,75 (s, 3H), 1,17 (s, 3H), 1,10 (s, 3H),
1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e 735,6 [(M+H)", tinh toan cho
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Ca6H76FN,04 739,6], tr = 4,27 phit (phuwong phap 2-2); HPLC (phuong phap 2-1): fx
= 18,86 phut; HPLC (phuong phép 2-2): g = 19,90 pht.

Pidu ché 2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt va 2-((cis)-1,4-
dihydroxy-4-metylxyclohexyl)axetaldehyt

0
WlesMgli g 4 M HCI
axetonfnu’c*c

bugel butrc 2
¥ f“ ¥
allymagie bromua /:‘:\O/ ‘ /:?\_O{GH
< " b & ,
THE Z oH z
butre 3 | Os0y MalOy T8y, Nat0y
| 2.8 lutidinidin 2. B-luticinidin
dioxan/ nudc dioxang nude
hrﬁf:k <
D3 NMC y budcdb
sat d0 Megs
CH;ClafieTH HOOOH
o o,
budcda 0)
50X
)"w OH
Q/

Bude 1. Didu ché 8-metyl-1,4-dioxaspiro[4,5]dexan-8-ol

<\O
Eol

THF (100ml) trong binh day tron ¢ nhiét do -78°C duéi N, dugc bd sung metyllithi
(48,0ml, 77mmol) va metylmagié bromua (12,81ml, 38,4mmol) qua 6ng tiém. Sau khi
khuéy & nhiét do -78°C trong 1 gid, 1,4-dioxaspiro[4,5]dexan-8-on (5,00g, 32,0mmol)
trong THF (50ml) dugc bd sung qua 6ng thong. Hon hop phén ting nay duoc khudy &
nhiét do -78°C trong 1,5 gi¢. Phan ng nay dugc lam ding bing cach bd sung dung
dich NH,CI nuéc bdo hoa (100ml). H8n hop nay dugc chuyén vao phéu phén tach
chira nude (50ml) va 16p chira nude dugce chiét bang etyl axetat (3 x 150ml). Céc 16p
hitu co két hop ndy dugc rira bing nuéc mudi (100ml), duge 1am khd bang MgSOy,
duge loc, va duge cd dé tao ra 8-metyl-1,4-dioxaspiro[4,5]dexan-8-ol (5,47g, hiéu suét
99%). San phdm dugc sir dung trong budc tiép theo ma khong can tinh ché thém. 'H
NMR (400MHz, CLOROFORM-d) § 4,03 - 3,91 (m, 4H), 1,97 - 1,84 (m, 2H), 1,79 -
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1,56 (m, 6H), 1,28 (s, 3H), 1,17 (s, 1H); *C NMR (100MHz, CLOROFORM-d) &
108,27, 68,52, 63,87, 63,81, 36,33, 30,47, 29,39.

Buéc 2. Didu ché 4-hydroxy-4-metylxyclohexanon

(0]
UOH

Dung dich chua 8-metyl-1,4-dioxaspiro[4,5]dexan-8-ol (5,26g, 30,5mmol) trong
axeton (40ml) va nude (60ml) & nhiét do trong phong dugc bd sung HCI 4M (22,91ml,
92mmol). Hn hop phan tng ndy duoc gia nhiét & nhiét o 40°C trong 14 gio. Hon
hop nay dugc lam ngudi dén nhiét d6 trong phong va dugc trung hoa bang cach thém
vao natri carbonat rin. Axeton dugc loai bo trén thiét bi bay hoi va 16p chira nudc
duoc chiét bing etyl axetat (7 x 150ml). Cac 16p hitu co két hop nay dugc lam khd
bing MgS0,, duge loc, va duge cd. San phidm dugc tinh ché bing phuong phap sdc ky
cOt trén gel silica (70% etyl axetat trong hexan) dé tao ra 4-hydroxy-4-
metylxyclohexanon (3,27g, 25,5mmol, hi¢u suét 84%) du6i dang chét rin mau tring:
'H NMR (400MHz, CLOROFORM-d) & 2,80 - 2,68 (m, 2H), 2,30 - 2,20 (m, 2H), 2,04
- 1,94 (m, 2H), 1,92 - 1,80 (m, 2H), 1,56 (s, 1H), 1,39 (s, 3H); BC NMR (100MHz,
CLOROFORM-d) § 211,55, 68,14, 38,40, 36,80, 29,51.

Buéc 3. Didu ché (trans)-1-allyl-4-metylxyclohexan-1,4-diol va (cis)-1-allyl-4-

metylxyclohexan-1,4-diol

Dung dich chira 4-hydroxy-4-metylxyclohexanone (3,20g, 24,97mmol) trong THF
(200ml) ¢ nhiét d¢ 0°C dugc bd sung allylmagié bromua (1M trong ete dietyl)
(62,4ml, 62,4mmol). Hdn hop phén ing nay duoc khudy & nhiét @6 0°C trong 30 phut.
Phan tng nay dugc lam ding bing cach bd sung dung dich NH,Cl bao hoa (70ml).
Hbn hop ndy duge chuyén vao phdu phan tach va 16p chira nuée duge chiét bang etyl
axetat (3 x 150ml). Céc 16p hiru co két hop duoc rira bing nudc mudi (50ml), duge

lam kho bang MgS0,, duoc loc, va duge ¢o. San phim duogc tinh ché bang phuong

-222-



26667

phap sic ky cot trén gel silica (30% — 90% etyl axetat trong hexan; ¢t 330g, 35 phut
gradien) dé tao ra (trans)-1-allyl-4-metylxyclohexan-1,4-diol (1,90g, 11,16mmol, hi¢u
sut 45%) dué6i dang chit rin mau trdng va (cis)-1-allyl-4-metylxyclohexan-1,4-diol
(2,35g, 13,80mmol, hiéu sut 55%) dudi dang chit diu khong méau, chét dau nay dugc

héa ctmg khi dé yén.

(trans)-1-allyl-4-metylxyclohexan-1,4-diol:

'H NMR (400MHz, CLOROFORM-d) & 5,92 (ddt, /=17,3, 10,1, 7,5 Hz, 1H), 5,23 -
5,12 (m, 2H), 2,26 (d, J/=7,5 Hz, 2H), 1,85 - 1,71 (m, 4H), 1,55 - 1,43 (m, 4H), 1,28 (s,
3H); *C NMR (100MHz, CLOROFORM-d) & 133,08, 118,72, 69,66, 68,77, 47,59,
33,87, 32,29, 30,80.

CAu tric cua (trans)-1-allyl-4-metylxyclohexan-1,4-diol dugc x4c nhan bing phuong

phép tinh thé hoc tia X.

(cis)-1-allyl-4-metylxyclohexan-1,4-diol:

'H NMR (400MHz, CLOROFORM-d) & 5,90 (ddt, /~17,2, 10,0, 7,5 Hz, 1H), 5,21 -
5,10 (m, 2H), 2,25 (dt, J=7,5, 1,0 Hz, 2H), 1,81 - 1,66 (m, 4H), 1,57 - 1,47 (m, 4H),
1,24 (s, 3H); °C NMR (100MHz, CLOROFORM-d) & 133,12, 118,59, 70,01, 69,34,
44,54, 35,55, 33,99, 26,76.

Bu6c 4a. Diéu ché 2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt (phuong
phép A)

Dung dich chira (trans)-1-allyl-4-metylxyclohexan-1,4-diol (0,98g, 5,76mmol) trong
dioxan (40ml) va nudc (10ml) & nhiét do 0°C dugc bd sung 2,6-lutidin (1,341ml,
11,51mmol), osimi tetroxit (4% trong nudc) (0,704ml, 0,115mmol), va natri periodat
(4,92g, 23,03mmol). Hn hop phéan tmg niy duge dé 4m dén nhiét do trong phong khi
bé nudc dé tan chay trong khi khudy trong 14 gio. Hon hop nay duoc chuyén vao phéu
phan tach chira HCI IN (nudc) (25ml). Lép chira nu6e dugc chiét bing etyl axetat (20
x 50ml). (Kho chiét san phim tir 16p chira nuée). Cac 16p hiru co két hop nay dugce rira
bing dung dich NaHCO; bdo hoa (8ml), dwoc 1am kho bang MgSOs, dugc loc, va
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dugc cd. TLC rira bicarbonat cho thdy mot s6 san phim c6 trong 16p chtra nude. Lop
nay dugc cO. Chét cin nay duoc huyén phi trong diclorometan, va cling véi chét cin
nay tir phin chiét hitu co, dugc tinh ché bing phuong phép sic ky cot trén gel silica
(70% etyl axetat v6i 3% metanol/30% hexan — 100% etyl axetat véi 3% metanol; cOt
120g) dé tao ra 2-((trams)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt (0,78g,
4,53mmol, hiéu suét 79%) du6i dang chit rin mau tring: 'H NMR (400MHz,
CLOROFORM-d) & 9,91 (t, /=1,6 Hz, 1H), 2,65 (d, J=1,8 Hz, 2H), 1,91 - 1,73 (m,
4H), 1,69 - 1,62 (m, 2H), 1,53 - 1,46 (m, 2H), 1,28 (s, 3H).

Budc 4a. Phuong phép khac dé¢ didu ché 2-((trans)-1,4-dihydroxy-4-
metylxyclohexyl)axetaldehyt (phuong phip B)

(trans)-1-allyl-4-metylxyclohexan-1,4-diol (1,00g, 5,87mmol) dugc hoa tan trong
CH,Cl, (50ml) va MeOH (10ml) trong binh ddy tron dung tich 250ml. N-
metylmorpholin-N-oxit (NMO) (0,826g, 7,05mmol) dugc bd sung va hdn hop ndy
duoc lam lanh dén nhiét do -78°C [Schwartz, C., Raible, J., Mott, K., Dussault, P. H.
Org. Lett. 2006, 8, 3199 — 3201]. Ozon dugc suc qua hdn hop phan tmg nay cho dén
khi dung dich bdo hoa véi ozon (chuyén thanh mau xanh da trdi) va sau d6 vai phut
(tdng thoi gian 10 phut). Nito sau d6 dugc suc qua hdn hop phén Gng nay cho dén khi
mau xanh da trdi bién mét. Dimetyl sulfit (4,34ml, 58,7mmol) duoc bd sung sau d6 va
hén hop phan tng ndy dugc khudy & nhiét do 0°C trong 2,5 gio. Hon hop nay dugce cb
dudi chan khong. San pham dugc tinh ché bang phuong phap sic ky cot trén gel silica
(50% etyl axetat véi 1% metanol/50% hexan — 95% etyl axetat v6i 1% metanol/5%
hexan; cOt 80g) dé tao ra 2-((trams)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt
(937mg, 5,44mmol, hiéu suit 93%) dudi dang chét rin mau tring: 'H NMR (400MHz,
CLOROFORM-d) & 9,90 (s, 1H), 2,65 (s, 2H), 1,89 - 1,74 (m, 4H), 1,69 - 1,62 (m,
2H), 1,52 - 1,46 (m, 2H), 1,28 (s, 3H); °C NMR (100MHz, CLOROFORM-d) 3
203,02, 69,65, 68,45, 55,15, 33,34, 32,46, 30,90.

Buéc 4b. Didu ché 2-((cis)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt

HO, OH
OAO (2
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Dung dich chtta (cis)-1-allyl-4-metylxyclohexan-1,4-diol (185mg, 1,087mmol) trong
dioxan (8ml) va nudc (2ml) ¢ nhiét do 0°C duogc bd sung 2,6-lutidin (0,253ml,
2,173mmol), osimi tetroxit (4% trong nude) (0,133ml, 0,022mmol), va natri periodat
(930mg, 4,35mmol). Hon hop phan émg nay duge dé 4m dén nhiét do trong phong khi
bé nuéc d4 tan chay trong khi khudy trong 14 gio. Hon hop nay dugc chuyén vao phéu
phéan tach chita HC1 IN (nuéc) (15ml). Lép chira nuée duge chiét bang etyl axetat
(10ml). Sau khi chiét 14n dAu, 16p chira nwéc bao hoa véi natri clorua va 16p chira nuée
nay dugc chiét bing etyl axetat (17 x 10ml). Céc 16p hitu co két hop dugc ria bang
nuée bdo hdoa NaHCO; (2ml), dugc lam khd b%mg MgSQ,, dugc loc, va duge c6. San
phim dugc tinh ché bang phuong phap sdc ky cot trén gel silica (8% — 12% metanol
trong CH,Cly;  cbt 40g) d& tao ra  2-((cis)-1,4-dihydroxy-4-
metylxyclohexyl)axetaldehyt (146mg, 0,848mmol, hidu suét 78%) dudi dang chét dau
khong mau: 'H NMR (400MHz, CLOROFORM-d) & 9,91 (t, J=1,8 Hz, 1H), 2,65 (d,
J=2,0 Hz, 2H), 1,91 - 1,76 (m, 4H), 1,63 - 1,46 (m, 4H), 1,26 (s, 3H).

Vidu2-16

Pidu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((trans)-
1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1 H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

* S' YoH  phiechit boran-2-picolin
0% -

IeOHHOAL

bude 1

NaOH {rwdc)
—————

digwarn, EtOH

bude 2

Viduy 2-16

Bud
¢ 1. Diéu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-

-225-



26667

(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

“OH

(S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,52,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(1,00g, 1,524mmol) va 2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt
(0,420g, 2,439mmol) dugc hoa tan trong MeOH (12,5ml) va axit axetic (2,5ml). Phuc
chéit boran-2-picolin (0,261g, 2,439mmol) dugc bd sung va hén hop nay dugc khudy &
nhiét do trong phong trong 14 gid. Thém 2-((trans)-1,4-dihydroxy-4-
metylxyclohexyl)axetaldehyt (0,131g, 0,762mmol, 0,5 dwong lugng) va phirc chit
boran-2-picolin (0,082g, 0,762mmol, 0,5 dwong lugng) dugc bd sung vio hdn hop
phéan Ung nay va khudy tiép trong 1 gio. Hon hop phan tmg nay dugc trung hoa bing
cach bd sung thém nuéce (5ml) va natri carbonat ran. Hon hop nay duoc chuyén vao
ph&u phén tach chira dung dich nudc natri bicarbonat bdo hoa (50ml). Lép chira nude
duge chiét bang etyl axetat (7 x 50ml). Céc 16p hitu co két hop nay dugc rira bing
nude mudi (15ml), duge 1am kho bing MgSO,, duge loc, va duge cd. San phém dugc
tinh ché bang phwong phap sic ky cot trén gel silica (20% etyl axetat véi 5%
metanol/80% hexan — 90% etyl axetat v6i 5% metanol/10% hexan; cot 120g, 25 phat
gradien) dé tao ra (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (856mg,
1,054mmol, hiéu sudt 69%) duéi dang chét bot khéng mau: 'H NMR (500MHz,
CLOROFORM-d) § 7,40 - 7,31 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13
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(dd, J=6,2, 1,8 Hz, 1H), 4,74 (d, J=1,5 Hz, 1H), 4,62 - 4,56 (m, 2H), 4,53 - 4,46 (m,
1H), 2,85 - 2,78 (m, 1H), 2,77 - 2,70 (m, 1H), 2,66 - 2,55 (m, 2H), 2,18 - 1,02 (m,
37H), 1,69 (s, 3H), 1,30 (s, 3H), 1,06 (s, 3H), 0,98 (s, 3H), 0,91 (s, 3H), 0,91 (s, 3H),
0,86 (s, 3H); LC/MS m/e 812,6 [(M+H)", tinh toan cho Cs3H7gFNO, 812,6], tr = 4,89
phut (phuong phép 2-3).

Budce 2. Dung dich chita (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,1 1bR,13aR,13bR)-
3a-((2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,1 la-
pentametyl-l-(prop-1-en-2-yl)—2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(401mg, 0,494mmol) trong 1,4-dioxan (7,5ml) va EtOH (2,5ml) dugc xt Iy bang natri
hydroxit (2M dang nuéc) (1,234ml, 2,469mmol). Hon hop phan ng nay dugc gia
nhiét & nhiét do 70°C trong 2,5 gio. Hon hop nay dugc lam ngudi dén nhiét do trong
phong, dugc pha lodng bang metanol (4ml) (dé hoa tan chét két tia), dugc loc qua
thiét bi loc dng tiém, va dugc tinh ché biang HPLC didu ché pha ddo (phuong phap 2-
4). Dung mdi hitu co dugc lam bay hoi trén thiét bi bay hoi va hdn hop dang nudc nay
duoc lam kho lanh dé tao ra axit (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-
3a-((2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,1 la-
pentametyl-1-(prop-1-en—2-y1)—2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylic
. TFA (267mg, 0,316mmol, hiéu sudt 64%) du6i dang chit rin mau tring v6 dinh
hinh: '"H NMR (500MHz, Axit axetic-ds) & 5,39 (br. s., 1H), 5,27 - 5,22 (m, 1H), 4,82
(s, 1H), 4,72 (s, 1H), 4,66 - 4,57 (m, 1H), 4,55 - 4,44 (m, 1H), 3,42 - 3,35 (m, 2H),
2,89 - 2,81 (m, 1H), 2,61 (d, /=16,9 Hz, 1H), 2,31 - 1,34 (m, 35H), 1,75 (s, 3H), 1,30
(s, 3H), 1,17 (s, 3H), 1,15 - 1,11 (m, 2H), 1,09 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,95
(s, 3H); LC/MS m/e 722,6 [(M+H)", tinh toan cho C4sH73FNO;4 722,6], tr = 4,36 phut
(phuong phép 2-2); HPLC (phwong phap 2-1): fr = 19,03 phit; HPLC (phuong phap
2-2): tg = 20,26 phut.

Vidu2-17
DPidu ché axit (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-((trans)-

1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-(prop-1-en-
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2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

phizechil borar-2-picokn
—

“ox NeOHHOA

budcl

NaCH {meoc) oe TNy
e ! i oK

doxan E1OH

budrc 2 3;
Vidu 2-17

Buéc 1. Didu ché (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-y1)-1-(florometyl)xyclohex-3-encarboxylat

“OH

(R)-Benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-amino-52,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(120mg, 0,183mmol) va 2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt
(56,7mg, 0,329mmol) dugc hoa tan trong MeOH (1,5ml) va axit axetic (0,3ml). Phurc
chét boran-2-picolin (35,2mg, 0,329mmol) dugc bd sung va hén hgp nay duge khudy
& nhiét d9 trong phong trong 16 gid. Hn hop niy dugc chuyén vao phéu phén tich
chira dung dich nuéc natri bicarbonat bdo hoa (20ml) va dung dich nudc natri carbonat

bdo hoa (2ml). Lp chira nude duoc chiét bang diclorometan (4 x 25ml). Céc 16p hitu
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co két hop nay duge rita bing nudc mudi (15ml), duge 1am kho bing MgSO,, duge
loc, va dugc ¢6. San phidm dugc tinh ché bang phuong phap sic ky cot trén gel silica
(20% etyl axetat v6i 5% metanol/80% hexan — 90% etyl axetat v6i 5% metanol/10%
hexan; cot 80g, 20 phuat gradien) dé tao ra (R)-benzyl 4-
((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-((trans)-1 ,4-dihydroxy-4-
metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (96,7mg,
0,119mmol, hi¢u sudt 65%) dudi dang chit bot khong mau: 'H NMR (500MHz,
CLOROFORM-d) & 7,39 - 7,31 (m, 5H), 5,33 (br. s., 1H), 5,22 - 5,15 (m, 2H), 5,11
(dd, J=6,1, 1,5 Hz, 1H), 4,73 (s, 1H), 4,62 - 4,55 (m, 2H), 4,52 - 4,45 (m, 1H), 2,83 -
2,69 (m, 2H), 2,65 - 2,53 (m, 2H), 2,21 - 0,87 (m, 37H), 1,69 (s, 3H), 1,29 (s, 3H),
1,05 (s, 3H), 0,97 (s, 3H), 0,93 (s, 3H), 0,88 (s, 3H), 0,86 (s, 3H); LC/MS m/e 812,6
[(M+H)", tinh toan cho Cs3H79FNO, 812,6], tg = 4,58 pht (phuong phap 2-3).

Buéc 2. Dung dich chira (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR, 1 1aS,11bR,13aR,13bR)-
3a-((2-((trans)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 la,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(95mg, 0,117mmol) trong 1,4-dioxan (1,5ml) va MeOH (0,5ml) dugc xur ly bang natri
hydroxit (2M dang nudc) (0,292ml, 0,585mmol). Hon hgp phan Umg nay dugc gia
nhiét & nhiét dd 70°C trong 4 git. Phan ing nay hoan thanh. Hén hop nay duge lam
ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc éng tiém, va dugc tinh ché
bing HPLC didu ché pha dao (phuong phép 2-4). Dung mdi hitu co dugc lam bay hoi
trén thiét bi bay hoi va hdn hop dang nudce nay duge 1am kho lanh dé tao ra axit (R)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((trans)-1,4-dihydroxy-4-
metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen—9-yl)-1-(ﬂorometyl)xyclohex—3-encarboxylic - TFA (40,8mg,
0,049mmol, hidu sudt 42%) duéi dang chét rin mau tring v6 dinh hinh: 'H NMR
(500MHz, Axit axetic-d) & 5,39 (br. s., 1H), 5,25 (d, /=5,4 Hz, 1H), 4,83 (s, 1H), 4,72
(s, 1H), 4,66 - 4,57 (m, 1H), 4,55 - 4,47 (m, 1H), 3,43 - 3,36 (m, 2H), 2,90 - 2,82 (m,
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1H), 2,62 (d, J=16,9 Hz, 1H), 2,38 - 2,28 (m, 1H), 2,26 - 1,35 (m, 34H), 1,75 (s, 3H),
1,31 (s, 3H), 1,17 (s, 3H), 1,14 (d, J=9,5 Hz, 2H), 1,10 (s, 3H), 1,02 (s, 3H), 0,98 (s,
3H), 0,95 (s, 3H); LC/MS m/e 722,6 [(M+H)", tinh ton cho Cy4H7sFNO, 722,6], tg =
4,34 phut (phwong phép 2-2); HPLC (phwong phap 2-5): r = 11,74 phut; HPLC
(phuwong phép 2-6): tg = 11,29 phut.

Viduy2-18

Didu ché axit (S)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-((cis)-1,4-
dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

HC, CH phire chil boran2 picolin

J’ "‘l e e
o™ : ’ MeOriHOAS
butcl

NaOH {rusdc)

dioxan, EtOH

F
.
HO-

bude 2

Budce 1. Bidu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((cis)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
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Hdn hop bao gbm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (100mg,
0,152mmol), 2-((cis)  1,4-dihydroxy-4-metylxyclohexyl)axetaldehyt  (52,5mg,
0,305mmol), va phirc chét boran-2-picolin (32,6mg, 0,305mmol) trong MeOH (1,4ml)
va axit axetic (0,35ml) dugc khudy & nhiét do trong phong trong 18 gio. Hon hop nay
duoc chuyén vao phéu phan tach chira dung dich nuéc natri bicarbonat bao hoa (5ml).
Lép chira nude duge chiét bang diclorometan (3 x 10ml). Céc 16p hitu co két hop nay
duogc ria béng nuée mudi (5ml), dugc lam kho béng MgSO,, dugc loc, va dugce co.
San phdm dugc tinh ché bang phuong phdp sic ky cot trén gel silica (10% 9:1
axeton:metanol/90% hexan — 30% 9:1 axeton:metanol/70% hexan; cft 40g, A=
220nm) dé tao ra (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((cis)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-
(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H—xyclopenta[a]chrysen-9-yl)-1-(ﬂdrometyl)xyclohex—S-encarboxylat (72,5mg,
0,089mmol, hidu sudt 59%) dudi dang chit bot mau tring: 'H NMR (500MHz,
CLOROFORM-d) & 7,38 - 7,34 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13
(dd, J=6,1, 1,5 Hz, 1H), 4,73 (d, J=1,7 Hz, 1H), 4,62 - 4,56 (m, 2H), 4,53 - 4,46 (m,
1H), 2,83 - 2,75 (m, 1H), 2,73 - 2,66 (m, 1H), 2,64 - 2,52 (m, 2H), 2,18 - 1,00 (m,
37H), 1,69 (s, 3H), 1,24 (s, 3H), 1,07 (s, 3H), 0,98 (s, 3H), 0,91 (s, 3H), 0,90 (s, 3H),
0,86 (s, 3H); LC/MS m/e 812,7 [(M+H)", tinh todn cho Cs3sH70FNO, 812,6], tr = 4,78
phtt (phuong phép 2-3).

-231-



26667

Buée 2. Dung dich chira (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-
3a-((2-((cis)-1,4-dihydroxy-4-metylxyclohexyl)etyl)amino)-5a,5b,8,8,1 la-pentametyl-
1-(prop-1-en-2-y1)-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (65mg,
0,080mmol) trong 1,4-dioxan (1,0ml) va EtOH (0,5ml) dugc xtt 1y bang natri hydroxit
(2M dang nudc) (0,200ml, 0,400mmol). Hon hop phan g nay dugc gia nhiét & nhiét
d6 70°C trong 2 gio. Hon hop nay duoc 1am ngudi dén nhiét do trong phong, dugc loc
qua thiét bi loc éng tiém, va dugc tinh ché bing HPLC diéu ché pha dao (phuong phap
2-1). San phdm (37mg) chtra lugng dang ké tap chét (khoang 10%). San phim nay sau
d6 duge tinh ché lai bing HPLC didu ché pha dao (phuong phap 2-5) dé tao ra axit
(S)-4-((1R,3a8,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a-((2-((cis)- 1 ,4-dihydroxy-4-
metylxyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
2,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic - TFA (22,1mg,
hiéu sudt 33%) dudi dang chét rén mau tréng vo dinh hinh: 'H NMR (500MHz, axit
axetic-ds) & 5,39 (br. s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,83 (s, 1H), 4,72 (s, 1H), 4,64 -
4,56 (m, 1H), 4,55 - 4,46 (m, 1H), 3,44 - 3,37 (m, 1H), 3,36 - 3,28 (m, 1H), 2,91 - 2,82
(m, 1H), 2,61 (d, J=16,6 Hz, 1H), 2,31 - 1,11 (m, 37H), 1,75 (s, 3H), 1,27 (s, 3H), 1,17
(s, 3H), 1,09 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS mle 722,6
[(M+H)", tinh toan cho C4gH73FNO, 722,6], fr = 4,34 phut (phuong phép 2-2); HPLC
(phuong phap 2-1): tg = 18,87 phut; HPLC (phuong phép 2-2): fg = 20,20 phut.

Diéu ché 4-(metylsulfonyl)xyclohexanone (Phuong phap 1)

TsCl, Et;N, DMAP NaSMe o}
o] - 0 _— P
OH CH,Cl, S

OTs MeOH
Step 1 Step 2
(0] (o)
MCPBA <\ HCI (o]
> o — 1
CHzClz ,S\/ l =O

Step 3

Buée 1. Diéu ché 1,4-dioxaspiro[4,5]dexan-8-yl 4-metylbenzensulfonat
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N

dung dich 0°C chita 1,4-dioxaspiro[4,5]dexan-8-ol (10g, 63,2mmol), trietylamin
(13,22ml, 95,0mmol), va N,N-dimetylpyridin-4-amin (0,772g, 6,32mmol) trong
CH,Cl, (400ml) dugc bd sung ting phén 4-metylbenzen-1-sulfony! clorua (13,26g,
69,5mmol). Hon hop phan mg nay dugc dé 4m dén nhiét d6 trong phong trong khi
khudy trong 16 git. Hon hop phén Gng nay dugc pha lodng bing CH,Cl, (400ml) va
dugc rira bing nuée (2 x 400ml). Céc 16p hitu co két hop nay dwge lam kho bing
MgSO,, dugc loc va dugc ¢6. San phim dugc tinh ché bang phwong phéap sdc ky cot
trén gel silica (0% — 30% etyl axetat trong hexan; san phim tho nay dugc chia thanh
2 nira va dugc tinh ché trong 2 cot 330g) dé tao ra 1,4-dioxaspiro[4,5]dexan-8-yl 4-
metylbenzensulfonat (19,6g, 62,7mmol, 99% hiéu suat): '"H NMR (400MHz, CDCl;) &
7,82 (d, J=8,3 Hz, 2H), 7,35 (d, J=8,0 Hz, 2H), 4,66 (tt, J=6,0, 3,0 Hz, 1H), 3,98 - 3,88
(m, 4H), 2,47 (s, 3H), 1,95 - 1,74 (m, 5H), 1,63 - 1,51 (m, 3H); LC/MS (ESI) m/e
335,2 [(M+Na)+, tinh toan cho CysH,00sSNa 335,1], tr = 2,06 phut (phuong phép 2-1).

Buéce 2. Diéu ché 8-(metylthio)-1,4-dioxaspiro[4,5]dexan

N

1,4-dioxaspiro[4,5]dexan-8-yl 4-metylbenzensulfonat (19,6g, 62,7mmol) trong etanol
(26,7ml) dugc bd sung vao dung dich chira natri thiometoxit (13,19g, 188mmol) trong
MeOH (80ml). Hn hgp phan tmg nay dugc gia nhiét & nhigt do 80°C trong 16 gio
trong 1o 4p luc duge bit kin. LC-MS cho thdy su hinh thanh sén phdm mong mubn.
Hdn hop phan tng niy duge phén tach thanh etyl axetat va nuéc. Lép chira nude duge
chiét bing etyl axetat (3 x 250ml) va cac 16p hitu co két hop ndy dugc cd dudi chan
khong. Chét cin niy dugc phan tach thanh CH,Cl, va dung dich nuée natri bicarbonat
bdo hoa. Lép nude duge chiét bang CH,Cl, thém. Cac 16p hitu co két hop dugc lam

kho bing natri sulfat, dugc cd dudi chan khong va duge tinh ché bing phuong phap
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séc ky cot trén gel silica (100% hexan — 25% etyl axetat v6i 5% metanol/75% hexan;
cot 330g) dé tao ra 8-(metylthio)-1,4-dioxaspiro[4,5]dexan (9,6g, 51,0mmol, hi¢u suét
81%) dudi dang chét dau khong mau: 'H NMR (400MHz, CDCl;) 6 3,93 (s, 4H), 2,62
(tt, /=99, 3,8 Hz, 1H), 2,08 (s, 3H), 2,02 - 1,93 (m, 2H), 1,87 - 1,78 (m, 2H), 1,72 -
1,52 (m, 4H); LC/MS (ESI) m/e 189,2 [(M+H)", tinh toan cho CoH;60,S 189,1], tg =
1,91 phut (phuong phép 2-1).

Budce 3. Didu ché 8-(metylsulfonyl)-1,4-dioxaspiro[4,5]dexan

.

0" o

Dung dich chira 8-(metylthio)-1,4-dioxaspiro[4,5]dexan (9,6g, 51,0mmol) trong
CH,Cl, (400ml) dugc bd sung mCPBA (22,85g, 102mmol) & nhiét d 0°C. Dung dich
nay dugc lam 4m dén nhiét d6 trong phong va dugc khudy trong 15 gi®. Hon hop phan
rng nay duogc chuyén vao phdu phan tach chtra natri hydroxit nuée 1N (200ml) va
duge chiét bang etyl axetat (3 x 200ml). Cac 16p hitu co két hop nay duoc rira bing
nuéc mudi, dvoc lam khdé bing Na,SO, dugc loc va dugc ¢d dé tao ra 8-
(metylsulfonyl)-1,4-dioxaspiro[4,5]dexan (9,42g, 42,8mmol, hiéu sudt 84%). San
phim duoc sir dung trong budc tiép theo ma khong cin tinh ché thém. 'H NMR
(400MHz, CDCls) & 3,99 - 3,95 (m, 4H), 2,90 - 2,80 (m, 1H), 2,85 (s, 3H), 2,29 - 2,19
(m, 2H), 1,98 - 1,83 (m, 4H), 1,67 - 1,56 (m, 2H).

Budc 4. Diéu ché 4-(metylsulfonyl)xyclohexanon

L
S/

N

o 0

Trong binh ddy tron, HCI (71,1ml, 427mmol) dugc bd sung vao dung dich chura 8-
(metylsulfonyl)-1,4-dioxaspiro[4,5]dexan (9,4g, 42,7mmol). Hon hop phan ung nay
dugc khudy qua dém & nhiét d6 trong phong trong 16 git. Hon hop phan tng nay dugc
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c¢d ting phan trong chan khong va dugc phén tich thanh EtOAc (200ml) va nudc
(200ml). Lép nuée duge chiét bing EtOAc (3 x 200ml). Cac 16p hitu co két hop duge
rira bang dung dich nudc natri bicarbonat bdo hoa, nuée mudi, dugc 1am khd bing
MgSO,, duge loc, va duge c6 duéi chan khong. San phim thé nay duge tinh ché bang
phuong phap sdc ky cot trén gel silica (70% etyl axetat v6i 1% metanol/30% hexan —
100% etyl axetat v6i 1% metanol; 330g Cot) dé tao ra 4-(metylsulfonyl)xyclohexanon
(4,7g, 26,7mmol, hi¢u suit 63%): 'H NMR (400MHz, CDCl;) § 3,35 - 3,21 (m, 1H),
2,92 (s, 3H), 2,65 - 2,56 (m, 2H), 2,54 - 2,35 (m, 4H), 2,16 - 2,01 (m, 2H).

Phuong phép khac dé diu ché 4-(metylsulfonyl)xyclohexanon (Phuong phap 2)

O'éS’;’Q

H\..l - u:)

Q‘“’“
'L‘
\

a [ ms%
* KTy
™~ hyerQLunon

benzen

Dung dich chira (metylsulfonyl)eten (10,0g, 94mmol) trong benzen (50ml) dugc bd
sung (buta-1,3-dien-2-yloxy)trimetylsilan (14,07g, 99mmol) va hydroquinon (20mg,
0,182mmol). Hon hop nay dugc khir khi trong vai phut & nhiét do -78°C trude khi gia
nhiét. Hdn hop nay dugc bit kin va duge gia nhiét & nhiét do 105°C trong 48 gi¢. Phan
g nay dugc phén tich bing NMR trong CDCIl3 ma cho thiy khoang 10% cdn vinyl
sulfon. Thém (buta-1,3-dien-2-yloxy)trimetylsilan (4ml) duoc bd sung va dugc gia
nhiét thém 48 gid nita. Hon hop phéan tng ndy duogc lam bay hoi thanh chét gom dic
duédi chan khong & nhiét do trong phong (~19°C). Hon hop nay dugc pha lodng lai
bing axeton (250ml) dAn dén sw tao thanh dung dich sach. Hon hop nay dugc lam lanh
frong bdn da dén khi lanh. 4ml HCI 0,25N (Iam lanh trudc trong bdn dé ndy) dugc bo
sung d4n dén sy hinh thanh hén hop dang van dyc, hdn hop nay trd thanh trong sau 15
phut khudy & nhiét do6 0°C, va sau d6 tr lai trang thai vén duc trong 10 phiit, hdn hop
ndy van véan duc trong phén con lai cla giai doan khudy. Dung dich axeton dugc loc
qua 16p ngén gel silica loai H sau tbng thoi gian phan ing khoang 1 gio, va sau d6
dugc rira bing thém axeton. Chét loc dugc cb trén thiét bi bay hoi & nhiét do bé 19°C.
San phim tho ndy dugc chia nho thanh 2 phin, mdi phan 7,75gm, @& tinh ché. San
phim dugc tinh ché biang phuong phap sdc ky cot trén gel silica (30% etyl axetat —
100% etyl axetat trong hexan; 2 cot 330g) dé tao ra 4-(metylsulfonyl)xyclohexanone
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(16,7g, hiéu suét 100%) dudi dang chit rin mau tring: 'H NMR (400MHz,
CLOROFORM-d) & 3,29 (tt, J=11,0, 3,9 Hz, 1H), 2,94 (s, 3H), 2,73 - 2,62 (m, 2H),
2,58 - 2,37 (m, 4H), 2,15 (qd, J=11,9, 4,5 Hz, 2H).

Pidu ché 2-(cis-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt va 2-(trans-1-
hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt

.

=0

< a o
allymagie bromua HO, - . HO,
————————— o it o % -
THF J) %

30 ,) o
butrc 1 GE148-467.01 §8148-467-02
{dinh 1} {dinh 2)
{higu sudt 29%) {hiéu suft43%)
0505 N3lO, QsQy. %{@‘D? ‘
2,6-lutidinidin 2,6-futidginidin
gioxang mrde dioxarny nudr
hode butére 2b
O, NMCO
sau o Mes
CHCLMeOH
HO
bude 2a = g
0/) o

Buéc 1. Didu ché (cis)-1-allyl-4-(metylsulfonyl)xyclohexanol va (trans)-1-allyl-4-
(metylsulfonyl)xyclohexanol

0]
o W y
\ S,
/) ) oo

Dung dich chtra 4-(metylsulfonyl)xyclohexanon (1,03g, 5,84mmol) trong THF (40ml)
& nhiét do 0°C dugc bd sung allylmagié bromua (7,60ml, 7,60mmol) qua bng thong
dd. Hon hop phén ung nay dugc khudy & nhiét d6 0°C trong 30 phut. Phan (ng nay
duge lam dirng bing cach bd sung dung dich NH,Cl bdo hoa (25ml). Hon hop nay
dwoc chuyén vao phéu phan tach va 16p chira nuée dugc chiét bang etyl axetat (5 x
50ml). Céc 16p hitu co két hop ndy duogc rira bang nuéc mubi (20ml), duge 1am khd
bing MgS0,, dugce loc, va dugce cd. San phim duoc tinh ché bing phuong phép sdc ky

cot trén gel silica (70% etyl axetat v6i 1% metanol/30% hexan — 100% etyl axetat voi
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1% metanol; cdt 40g) dé tao ra (cis)-1-allyl-4-(metylsulfonyl)xyclohexanol (374mg,
1,713mmol, hiéu sudt 29%) duédi dang chit rén mau tring va (trans)-1-allyl-4-
(metylsulfonyl)xyclohexanol (551mg, 2,52mmol, hi¢u suit 43%) duéi dang chét dau

khong mau.

(cis)-1-allyl-4-(metylsulfonyl)xyclohexanol:

'H NMR (400MHz, CDCl3) § 5,96 - 5,79 (m, 1H), 5,26 - 5,21 (m, 1H), 5,18 (ddt,
J=17.1, 2,1, 1,2 Hz, 1H), 2,85 (s, 3H), 2,80 (it, J~12,5, 3,6 Hz, 1H), 2,25 (d, J=7,5 Hz,
2H), 2,15 - 2,07 (m, 2H), 1,97 (qd, /~13,0, 3,8 Hz, 2H), 1,88 - 1,81 (m, 2H), 1,52 -
1,42 (m, 2H); *C NMR (100MHz, CDCl;) 8 132,50, 120,02, 69,06, 62,26, 47,86,
36,85, 35,67, 21,13.

Chu trtc cta (cis)-1-allyl-4-(metylsulfonyl)xyclohexanol dugc xac nhan bing phuong

phép tinh thé hoc tia X.

(trans)-1-allyl-4-(metylsulfonyl)xyclohexanol:

'H NMR (400MHz, CDCl3) & 5,88 (ddt, /<172, 10,1, 7,4 Hz, 1H), 5,28 - 5,16 (m,
2H), 2,98 - 2,91 (m, 1H), 2,90 (s, 3H), 2,35 (d, /~7,5 Hz, 2H), 2,23 - 2,14 (m, 2H),
2,02 - 1,93 (m, 2H), 1,90 - 1,78 (m, 2H), 1,57 - 1,46 (m, 2H); °C NMR (100MHz,
CDCls) § 132,62, 120,19, 69,20, 62,41, 48,00, 36,98, 35,83, 21,29.

Buéc 2a. Didu ché 2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt
(phuong phap A)

(O ®)

AP
B

@)

Dung dich chtra (cis)-1-allyl-4-(metylsulfonyl)xyclohexanol (125mg, 0,573mmol)
trong dioxan (4,4ml) va nudc (1,Iml) & nhiét do 0°C dugc bd sung 2,6-lutidin
(0,133ml, 1,145mmol), osimi tetroxit (4% trong nude) (0,070ml, 0,011mmol), va natri
periodat (490mg, 2,290mmol). Hon hgp phén Gmg nay dugc dé 4m dén nhiét do trong
phong khi bé nuéc da tan chay trong khi khudy trong 14 gio. Hbén hop nay dugc
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chuyén vao phéu phan tach chira HCI IN (nuéc) (10ml). Lop chtra nuée duge chiét
bang etyl axetat (20 x 15ml). (Kho chiét san phim tir 16p chira nudc.) Céc 16p hitu co
két hop nay dugc rira bing dung dich NaHCO; bdo hoa (8ml), dugc 1am khod bing
MgSO0,, dugce loc, va duge co. TLC ria bicarbonat cho théy mot sb san phém cO trong
16p chtra nuge. Lép nay dugc co. Chét cin nay duge huyén phti trong diclorometan va,
cing v6i chét cin tir phén chiét hitu co, dugc tinh ché bing phuong phéap sic ky cot
trén gel silica (80% etyl axetat v6i 3% metanol/20% hexan — 100% etyl axetat voi
3% metanol; cot 40g) aé tao ra 2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)axetaldehyt (94,4mg, 0,429mmol, hiéu sudt 75%) dudi
dang chét du khong mau ma dugc héa cimg khi dé yén: 'H NMR (400MHz, CDCly) 8
9,87 (t, J=1,3 Hz, 1H), 2,85 (s, 3H), 2,82 - 2,75 (m, 1H), 2,68 (d, /~1,0 Hz, 2H), 2,13 -
1,98 (m, 6H), 1,50 - 1,39 (m, 2H).

Budc 2a. Didu ché 2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt
(phuong phép B)

(trans)-1-Allyl-4-(metylsulfonyl)xyclohexanol (3,4g, 15,57mmol) dugc hoa tan trong
CH,Cl, (160ml) va MeOH (32,0ml) trong binh day tron dung tich 500ml. N-
metylmorpholin-N-oxit (NMO) (2,189¢g, 18,69mmol) dugc bd sung va hdn hop nay
dugce lam lanh dén nhiét d6 -78°C [Schwartz, C., Raible, J., Mott, K., Dussault, P. H.
Org. Lett. 2006, 8, 3199 — 3201]. Ozon dugc suc qua hdn hop phan Gng nay cho dén
khi dung dich bdo hoa véi ozon (chuyén thanh mau xanh da troi) va sau d6 vai phut
(tdng thoi gian 25 phut). Nito sau d6 duge suc qua hon hgp phan tmg nay cho dén khi
mau xanh da troi bién mat. Dimetyl sulfit (11,52ml, 156mmol) dugc bd sung sau d6 va
hdn hop phan tng ndy dugc khudy & nhiét do 0°C trong 16 gio. Hon hop nay duge co
du6i chan khong. San phém duoc tinh ché bing phuong phap séc ky cot trén gel silica
(50% etyl axetat v6i 1% metanol/50% hexan — 95% etyl axetat v&i 1% metanol/5%
hexan; cot 330g) aé tao ra 2-((1s,4s)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)axetaldehyt (3,31g, 15,03mmol, hiéu suét 96%) duéi dang
chét rin mau tring: '"H NMR (400MHz, CLOROFORM-d) § 9,87 (t, J=1,1 Hz, 1H),
2,85 (s, 3H), 2,82 - 2,76 (m, 1H), 2,67 (d, J=1,3 Hz, 2H), 2,13 - 1,98 (m, 6H), 1,50 -
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1,38 (m, 2H); *C NMR (101MHz, CLOROFORM-d) & 202,5, 68,9, 61,9, 54,9, 36,8,
35,9, 20,8.

Buéce 2b. Didu ché 2-((trans)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt

%0

W ty
) /S

7\
o/) o/ \ O

Dung dich chita (trans)-1-allyl-4-(metylsulfonyl)xyclohexanol (242mg, 1,108mmol)
trong dioxan (10ml) va nu6c (2,5ml) & nhiét 4o 0°C duoc bd sung 2,6-lutidin
(0,258ml, 2,217mmol), osimi tetroxit (4% trong nude) (0,135ml, 0,022mmol), va natri
periodat (948mg, 4,43mmol). Hon hgp phan ng ndy dugc dé 4m dén nhiét do trong
phong khi bé nuéc da tan chiy trong khi khudy trong 14 gid. Hon hop nay dugc
chuyén vao phéu phan tich chira HCI IN (nu6c) (10ml). Lép chira nuée dugce chiét
bing etyl axetat (20 x 20ml). (Kho chiét san pham tir 16p chira nuéc.) Cac 16p hivu co
két hop nay duoc rira bing dung dich NaHCO; bdo hoa (8ml), dugc lam kho bing
MgSO,, dugc loc, va dugce co. TLC rira bicarbonat cho théy mot sb san phém co trong
16p chtra nuée. Lép nay duoce co. Chét can nay dugc huyén phi trong diclorometan va,
ciing v6i chét cin tir phin chiét hitu co, dugc tinh ché bing phwong phap séc ky cot
trén gel silica (80% etyl axetat voi 3% metanol/20% hexan — 100% etyl axetat v6i
3% metanol; cot 40g) aé tao ra 2-((trans)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)axetaldehyt (191mg, 0,867mmol, hi¢u suit 78%) dudi dang
chét diu khéng mau: 'H NMR (400MHz, CDCl;) & 9,89 (t, J=1,3 Hz, 1H), 3,13 (br. s.,
1H), 3,02 - 2,93 (m, 1H), 2,91 (s, 3H), 2,79 (d, /=1,3 Hz, 2H), 2,29 - 2,17 (m, 2H),
2,13 -2,04 (m, 2H), 1,92 - 1,78 (m, 2H), 1,68 - 1,57 (m, 2H).

Vidu2-19

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)etyl Jamino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Bugc 1. Diéu ché (S)-benzyl 1-(florometyl)-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

N7
S\

Hon hop bao gbm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (550mg,
0,838mmol), 2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt (406mg,
1,845mmol), va phtrc chét boran-2-picolin (197mg, 1,845mmol) trong MeOH (8ml) va
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axit axetic (1,6ml) dugc khudy & nhiét do trong phong trong 14 giy. LC/MS cho thdy
dinh véi khéi lwong mong mudn ciing v6i mot s6 chit ban diu con lai. Thém 2-((cis)-
1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt (56mg, 0,254mmol, 0,3 duong
luong) va phirc chit boran-2-picolin (27mg, 0,252mmol, 0,3 duong luong) dugc bd
sung va dugc khudy tip trong 3 gid. Hn hop nay dugc chuyén vao phéu phéan tach
chtra dung dich nuéce natri bicarbonat bdo hoa (20ml) va dung dich nuéc natri carbonat
bdo hoa (2ml). Ldp chira nude duoc chiét bang diclorometan (4 x 50ml). Céc 16p hitu
co két hop nay duoc rira bing nuéc mudi (25ml), duge lam kho bing MgSO0y,, dugc
loc, va dugc co. San phim duge tinh ché bing phuong phép sdc ky cot trén gel silica
(10% 9:1 axeton:metanol/90% hexan — 70% 9:1 axeton:metanol/30% hexan, 20 phut
gradien; cOt 80g, A = 220nm) d8 tao ra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (566mg, 0,658mmol, hi¢u suét
78%) dudi dang chit rén mau tring: 'H NMR (500MHz, CLOROFORM-d3 7,41 -
7,31 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13 (dd, J=6,2, 1,8 Hz, 1H), 4,75
(d, ~1,8 Hz, 1H), 4,64 - 4,55 (m, 2H), 4,53 - 4,46 (m, 1H), 2,85 (s, 3H), 2,83 - 2,69
(m, 3H), 2,64 - 2,51 (m, 2H), 2,19 - 1,02 (m, 36H), 1,70 (s, 3H), 1,06 (s, 3H), 0,98 (s,
3H), 0,92 (s, 3H), 0,91 (s, 3H), 0,86 (s, 3H); LC/MS m/e 860,6 [(M+H)", tinh todn cho
Cs3H79FNOsS 860,6], tr = 4,63 phut (phuong phap 2-3).

Buéce 2. Dung dich chtra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (537mg, 0,624mmol) trong 1,4-
dioxan (9ml) va EtOH (3ml) dugc xtt Iy bang natri hydroxit (2M dang nudc) (1,561ml,
3,12mmol). Hon hop phéan tng nay dugc gia nhiét & nhiét d6 70°C trong 2,5 gio. Hén
hop nay dugc lam ngudi dén nhiét d6 trong phong, dugc pha lodng bang metanol (4ml)
(d8 hoa tan chét két tia), duge loc qua thiét bi loc éng tiém, va dugc tinh ché bing

HPLC diéu ché pha dao (phuong phap 2-1). Dung mdi hitu co dugc lam bay hoi trén
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thiét bi bay hoi va hdn hop dang nude nay dugc lam khd lanh dé tao ra axit (S)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((cis)-1-
hydroxy-4-(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (438mg, 0,495mmol, hiéu
suét 79%) duéi dang chét rin mau tring v6 dinh hinh: "H NMR (500MHz, Axit axetic-
ds) 8 5,39 (br. s., 1H), 5,27 - 5,21 (m, 1H), 4,83 (s, 1H), 4,73 (s, 1H), 4,65 - 4,56 (m,
1H), 4,55 - 4,47 (m, 1H), 3,47 - 3,33 (m, 2H), 3,08 - 2,99 (m, 1H), 2,96 (s, 3H), 2,89 -
2,80 (m, 1H), 2,61 (d, /=16,8 Hz, 1H), 2,31 - 1,11 (m, 37H), 1,75 (s, 3H), 1,18 (s, 3H),
1,10 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e 770,5 [(M+H)", tinh
toan cho C4H73sFNOsS 770,5], tg = 4,22 phiit (phuong phap 2-2); HPLC (phuong phap
2-1): tg = 18,75 phut; HPLC (phuong phép 2-2): fr = 19,89 phit.

Vi du 2-20

Diéu ché axit (R)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,1 3bR)-3a-
((2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5 a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

C O B .
H, ¥ phize chil boran-2-picolin
’ it MeOMHOAS
budce 1
O™ 4,
. - B0 wo W
NaOw ooy s -
dioxary, EIOH i é h
buére 2 9 f
roC . O)"’z\ [+
v vidu 2-20
Buge L bicu ché (R)-benzyl 1-(florometyl)-4-

((1R,3a8S,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1 -en-2-yl)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Huyén phu chira (R)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,1 1bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (100mg,
0,152mmol) va 2-((cis)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt (60,4mg,
0,274mmol) trong MeOH (1,2ml) dugc bb sung phirc chét boran-2-picolin (29,4mg,
0,274mmol) sau d6 dugc bd sung axit axetic (0,24ml) va hdn hop nay duge khuéy 4]
nhiét do trong phong trong 16 gid. Hon hop nay dugc chuyén vao phé&u phan tach chira
dung dich nu6c natri bicarbonat bdo hoa (5Sml) va dung dich nudc natri carbonat béo
hoa (1ml). Lép chira nude duge chiét biang diclorometan (4 x 5ml). Céc 16p hitu co két
hgp nay duoc rua bing nude mudi (5ml), duge 1am khod bang MgS0,, dugc loc, va
duge cb. San phdm dugc tinh ché bang phuong phép sdc ky cot trén gel silica (20%
etyl axetat v&i 5% metanol/80% hexan — 90% etyl axetat v6i 5% metanol/10% hexan;
cot 24¢g) dé tao ra (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (120mg, 0,139mmol, hiéu suét
92%) dudi dang chit bot khéng mau: 'H NMR (500MHz, CLOROFORM-d) 3 7,41 -
7,30 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,15 (m, 2H), 5,11 (d, J=5,7 Hz, 1H), 4,74 (s,
1H), 4,64 - 4,55 (m, 2H), 4,51 - 4,45 (m, 1H), 2,85 (s, 3H), 2,83 - 2,69 (m, 4H), 2,64 -
2,49 (m, 2H), 2,21 - 0,90 (m, 36H), 1,70 (s, 3H), 1,05 (s, 3H), 0,98 (s, 3H), 0,93 (s,
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3H), 0,88 (s, 3H), 0,85 (s, 3H); LC/MS m/e 860,6 [(M+H)", tinh toan cho Cs3HzFNO,
812,6], tg = 4,62 phut (phwong phap 2-3).

Budce 2. Dung dich chira (R)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (115mg, 0,134mmol) trong 1,4-
dioxan (1,5ml) va MeOH (0,5ml) dugc xur ly bang natri hydroxit (2M dang nudc)
(0,334ml, 0,668mmol). Hn hop phan Gng nay dugc gia nhiét & nhiét do 70°C trong 4
gitr. Phan tng nay hoan thanh. Hén hop nay duoc lam ngudi dén nhiét dd trong phong.
Hdn hop ndy dugce 1am ngudi dén nhiét do trong phong va duge trung hoa timg phén
bing cach bd sung HC1 6N (7001). Hon hop nay sau d6 dugc loc qua thiét bi loc ng
tiém, va duoc tinh ché bing HPLC diéu ché pha dao (phwong phap 2-5). Dung moi
hitu co dugce 1am bay hoi trén thiét bi bay hoi va hdn hgp dang nudce nay duge lam khd
lanh aé tao ra axit (R)-1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-((cis)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (72,6mg, 0,082mmol, hi¢u
sut 61%) dudi dang chét rin mau tring v6 dinh hinh: 'H NMR (500MHz, axit axetic-
dy) 8 5,39 (br. s., 1H), 5,24 (d, J=4,7 Hz, 1H), 4,83 (s, 1H), 4,72 (s, 1H), 4,65 - 4,57
(m, 1H), 4,54 - 4,46 (m, 1H), 3,47 - 3,34 (m, 2H), 3,09 - 2,99 (m, 1H), 2,96 (s, 3H),
2,90 - 2,81 (m, 1H), 2,61 (d, /=16,8 Hz, 1H), 2,35 - 1,71 (m, 21H), 1,75 (s, 3H), 1,65 -
1,32 (m, 14H), 1,17 (s, 3H), 1,13 (d, J=6,0 Hz, 2H), 1,09 (s, 3H), 1,02 (s, 3H), 0,97 (s,
3H), 0,95 (s, 3H); LC/MS m/e 770,5 [(M+H)", tinh to4n cho C4sH73FNOsS 770,5], tg =
4,33 phut (phuong phéap 2-2); HPLC (phwong phép 2-5): fr = 11,55 phut; HPLC
(phuong phép 2-6): tg = 11,20 phut.

Vidu2-21

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-((trans)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)etyl)Jamino)-5a,5b,8,8,1 1a-
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pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

phite chdl boran-2-picolin
- .

NeOHHOAS

NaOH {medc)

dioxan, EIOR

buée 2

Buéce
1. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1IR,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-((trans)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Hon hop bao gém (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (150mg,
0,229mmol), 2-((trans)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)axetaldehyt (126mg,
0,572mmol), va phirc chét boran-2-picolin (61,1mg, 0,572mmol) trong metanol
(2,5ml) va axit axetic (0,5ml) duoc khudy & nhiét do trong phong trong 16 gid. Hon

hop nay dwgc chuyén vao phéu phan tach chira dung dich nuéc natri bicarbonat bio
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hoa (10ml) va dung dich nude natri carbonat bo hoa (2ml). Lép chira nuée duge chiét
bang diclorometan (4 x 20ml). Céc 16p hitu co két hop nay duogc rira bing nudc mubi
(10ml), dugc lam khé bing MgSO0,, duge loc, va duge ¢b. San phdm duge tinh ché
bang phuong phap séc ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan —
50% 9:1 axeton:metanol/50% hexan; cdt 24g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,45)-1-
hydroxy-4-(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (143mg, 0,166mmol, hi¢u suét
73%) dudi dang phim khong mau: 'H NMR (500MHz, CLOROFORM-d) § 7,40 -
7,32 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13 (dd, J=6,1, 1,7 Hz, 1H), 4,73
(d, J=1,7 Hz, 1H), 4,63 - 4,56 (m, 2H), 4,52 - 4,46 (m, 1H), 2,99 - 2,91 (m, 1H), 2,89
(s, 3H), 2,83 - 2,76 (m, 1H), 2,71 - 2,50 (m, 3H), 2,19 - 1,04 (m, 36H), 1,69 (s, 3H),
1,06 (s, 3H), 0,98 (s, 3H), 0,92 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H); LC/MS m/e 860,6
[(M+H)", tinh todn cho Cs3H79FNOsS 860,6], tg = 4,61 phiit (phuong phép 2-3).

Buéc 2. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((2-((trans)-1-hydroxy-4-
(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (80mg, 0,093mmol) trong 1,4-
dioxan (Iml) va EtOH (0,5ml) dugc xur ly bing natri hydroxit (2M dang nudc)
(0,232ml, 0,465mmol). Hon hgp phan Gng nay dugc gia nhiét ¢ nhigt do 70°C trong 2
gid. Hon hop nay dugc lam ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc
éng tiém, va dugc tinh ché bing HPLC diéu ché pha déo (phuong phap 2-1). Sin
phim (59 mg) chira lugng déng ké tap chét (ca. 5-10%). San phim sau d6 dugc tinh
ché lai bing HPLC diéu ché pha dao (phuong phép 2-6). Dung méi hiru co duge lam
bay hoi trén thiét bi bay hoi va hdn hgp dang nu6e nay duge lam kho lanh dé tao ra
axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((trans)-1-hydroxy-4-(metylsulfonyl)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA
(27,2mg, hiéu sudt 33%) dudi dang chit rin mau tring vo dinh hinh: 'H NMR
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(500MHz, Axit axetic-dg) 80 5,39 (br. s., 1H), 5,25 (d, J=4,6 Hz, 1H), 4,83 (s, 1H),
4,72 (s, 1H), 4,66 - 4,57 (m, 1H), 4,54 - 4,47 (m, 1H), 3,42 (dd, J=8,2, 4,7 Hz, 1H),
3,36 - 3,28 (m, 1H), 3,18 - 3,10 (m, 1H), 2,98 (s, 3H), 2,91 - 2,83 (m, 1H), 2,61 (d,
J=16,6 Hz, 1H), 2,31 - 1,11 (m, 37H), 1,75 (s, 3H), 1,14 (s, 3H), 1,09 (s, 3H), 1,00 (s,
3H), 0,99 (s, 3H), 0,94 (s, 3H); LC/MS m/e 770,5 [(M+H), tinh todn cho
C4eH73FNOsS 770,5], tr = 4,20 phut (phuong phép 2-2); HPLC (phuong phap 2-1): fr
= 18,74 phut; HPLC (phuong phép 2-2): tg = 20,05 phut.

Vi du 2-22

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1-hydroxy-4-((metylsulfonyl)oxy)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Budc 1. Diéu ché 4-oxoxyclohexyl metansulfonat
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Metansulfonyl clorua (0,746ml, 9,64mmol) va trietylamin (1,343ml, 9,64mmol) dugc
bd sung vao dung dich chita 4-hydroxyxyclohexanone (lg, 8,76mmol) trong
diclorometan (10ml). Hon hop phan ting nay duoc khudy & nhiét do trong phong trong
16 gio. Hon hop nay dugc co va san pham dugc tinh ché bing phuong phap sic ky cot
trén gel silica (0% hexan — 60% 9:1 axeton:metanol/40% hexan, cot 80g, A = 220nm)
dé tao ra 4-oxoxyclohexyl metansulfonat (1,65g, 8,58mmol, hi¢u suét 98%) dudi dang
chit ddu khong mau: '"H NMR (400MHz, CLOROFORM-d) § 5,14 (it, J=5,5, 2,8 Hz,
1H), 3,11 (s, 3H), 2,75 - 2,59 (m, 2H), 2,49 - 2,28 (m, 4H), 2,24 - 2,06 (m, 2H).

Budc 2. Diéu ché 4-allyl-4-hydroxyxyclohexyl metansulfonat

N\~ OH

O\?//SO
Dung dich chira allylmagié bromua (9,83ml, 9,83mmol) trong THF (75ml) & nhiét do -
78°C dugc bd sung 4-oxoxyclohexyl metansulfonat (1,8g, 9,36mmol). Hén hop nay
dugc khudy & nhiét @ -78°C trong 2 gid. Phan g nay dugc lam dimg bing cach bd
sung dung dich NH,CI bio hoa (60ml). Hén hgp nay dugc chuyén vao phéu phan tach
va céac 16p dugc phan tach. Lép chira nude duoc chiét bing ete (5 x 50ml). Céc 16p
hitu co két hop nay dugc rira bang nudc mudi (50ml), dugc lam kho bing MgSO,,
duoc loc, va dugc co dé tao ra 4-allyl-4-hydroxyxyclohexyl metansulfonat (1,15g,
4,91mmol, hiéu suit 52%) dudi dang chét ddu khong mau. San phdm duoc tinh ché
bing phuong phip sic ky cot trén gel silica (10% hexan:etyl axetat:MeOH
(4:4:1)/90% hexan — 50% hexan:etyl axetat:MeOH (4:4:1)/50% hexan; cot 120g) dé
tao ra 4-allyl-4-hydroxyxyclohexyl metansulfonat (1,15g, 4,91mmol, hi¢u sudt 52%):
'H NMR (400MHz, CLOROFORM-d) § 5,83 (ddt, J=17,2, 9,9, 7,5 Hz, 1H), 5,20 -
5,04 (m, 2H), 4,68 - 4,53 (m, 1H), 2,99 (s, 3H), 2,18 (d, J=7,3 Hz, 2H), 1,99 - 1,87 (m,
4H), 1,71 (s, 2H), 1,53 - 1,37 (m, 2H).

Budc 3. Bidu ché 4-hydroxy-4-(2-oxoetyl)xyclohexyl metansulfonat
HO

o/
AP
-S

[0 MANAN
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Dung dich chtta 4-allyl-4-hydroxyxyclohexyl metansulfonat (182mg, 0,777mmol)
trong dioxan (12ml) va nude (3,00ml) & nhigt d§ 0°C dugce bd sung 2,6-lutidin
(0,181ml, 1,553mmol), osimi tetroxit (2,5% trong t-BuOH) (0,195ml, 0,016mmol), va
natri periodat (665mg, 3,11mmol). Hén hop phan ung nay dugc dé 4m dén nhiét do
trong phong khi bé nude @4 tan chay trong khi khudy trong 14 gi®. Hon hgp phan tmg
nay dugc chuyén vao phéu phan tach chira nude (50ml) va dung dich nude NaHCO3
bdo hoa (50ml). Lép chira nude duge chiét bang etyl axetat (3 x 50ml). Céc 16p hitu co
két hop nay duoc rira bing nudc mudi (50ml), duge lam khod béng MgSQO,, dugc loc,
va duge cd. San phdm dugc tinh ché bang phuong phép séc ky cot trén gel silica (0%
— 8% metanol trong CH,Cl,; cot 40g) dé tao ra 4-hydroxy-4-(2-oxoetyl)xyclohexyl
metansulfonat (91mg, 0,385mmol, hi€u sudt 50%) duéi dang chét dau khong mau: H
NMR (400MHz, CLOROFORM-d) § 9,86 (t, /=1,3 Hz, 1H), 4,66 (it, /=10,5, 4,2 Hz,
1H), 3,03 (s, 3H), 2,65 (d, /=1,3 Hz, 2H), 2,12 - 2,00 (m, 2H), 2,00 - 1,89 (m, 4H),
1,54 - 1,43 (m, 2H).

Buéc 4. Pidu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(1-hydroxy-4-
((metylsulfonyl)oxy)xyclohexyl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Hoén hop bao gdbm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
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xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (60mg,
0,091mmol), 4-hydroxy-4-(2-oxoetyl)xyclohexy! metansulfonat (32,4mg, 0,137mmol),
va phtrc chit boran-2-picolin (14,68mg, 0,137mmol) trong MeOH (1ml) va axit axetic
(0,200ml) dugc khudy & nhiét d9 trong phong trong 16 gio. Hon hop nay duge chuyén
vao phéu phan tach chira dung dich nudc natri bicarbonat bdo hoa (Sml). Lop chira
nuée duge chiét bing diclorometan (3 x 10ml). Céac 16p hitu co két hop nay dugc rira
bing nude mubi (5ml), dugc lam kho bang MgSO;, dugc loc, va dugce co dé tao ra (S)-
benzyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1-
hydroxy-4-((metylsulfonyl)oxy)xyclohexyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (15mg, hiéu sudt 17%). San
phim thd niy duoc st dung trong budc tiép theo ma khong can tinh ché thém. LC/MS
mle 876,6 [(M+H)", tinh to4n cho Cs3H7sFNOgS 876,6], tr = 2,66 phut (phuong phap
2-1).

Buéc 5. Natri hydroxit (0,038ml, 0,150mmol) dugc bd sung vao dung dich chua (S)-
benzyl 1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1-
hydroxy-4-((metylsulfonyl)oxy)xyclohexyl)etyl)amino)-5a,5b,8,8,11 a-pentametyl-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (13,14mg, 0,015mmol) trong
dioxan (0,5ml) va etanol (0,125ml). Hon hgp phén mg ndy dugc khudy & nhiét 4o
70°C trong 16 gio. Chét tho nay duge loc qua thiét bi loc dng tiém, va dugc tinh ché
bing HPLC diéu ché pha dao (phuong phép 2-2, gradien 50-100% B trong 10 phut,
sau d6 gitt 15 phut & 100% B) dé tao ra san phédm tinh ché, axit (S)-1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-((2-(1-hydroxy-4-
((metylsulfonyl)oxy)xyclohexyl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic (3,2mg, 3,87 pmol, hiéu sudt
26%): '"H NMR (500MHz, Axit axetic-ds) 8 5,39 (br. s., 1H), 5,25 (d, J=5,2 Hz, 1H),
4,84 (s, 1H), 4,76 - 4,67 (m, 2H), 4,65 - 4,57 (m, 1H), 4,56 - 4,47 (m, 1H), 3,79 (s,
1H), 3,40 (d, J=12,0 Hz, 1H), 3,35 - 3,25 (m, 1H), 3,15 (q, /=7,1 Hz, 1H), 3,10 (s,
3H), 2,90 (br. s., 1H), 2,62 (d, J=17,2 Hz, 1H), 2,35 - 0,91 (m, 35H), 1,75 (s, 3H), 1,20
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(s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,97 (s, 3H); LC/MS m/e 786,8
[(M+H)", tinh todn cho Cy4sH,,FNO4S 786,5], tr = 2,46 phut (phuong phép 2,1); HPLC
(phuong phap 2-3): tg = 2,54 phut; HPLC (phuong phép 2-4): x = 2,29 phut.

Vi du 2-23

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(4-hydroxy-4-metylpiperidin-1-yl)etyl)amino)-5a,5b,8,8,1 1a-pentametyl-1 -(prop-
1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,1 3a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic

NH;
2-ehdoraaxetaldalyt
phircchit boran-2-picalin g
i ————————
MeQHHOA

oz

1) i-PryNEs, KL DWS0

B ————— e
23 NaQH {214, musdre)

budc 2

Buéc 1. Diu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
cloroetyl)amino)-5a,5b,8,8,1 1a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
-xyclopenta[a]chrysen—9-y1)—1-(ﬂorometyl)xyclohex-3-encarboxylat

Hbn hop bao gdm (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
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2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (100mg,
0,152mmol), 2-cloroaxetaldehyt (0,028ml, 0,229mmol), va phirc chét boran-2-picolin
(24,46mg, 0,229mmol) trong MeOH (1ml) va axit axetic (0,2ml) dugc khudy & nhiét
do trong phong trong 18 gio. Hon hop nay duge chuyén vao phéu phan tach chira dung
dich nudc natri bicarbonat bdo hoa (10ml). Lép chira nude duge chiét bing
diclorometan (4 x 15ml). Céac 16p hitu co két hop nay duoc ria bing nudc mudi
(10ml), dugc lam kho béng MgSO,, dugc loc, va dugc cd. San phém dugc tinh ché
bang phuong phép sdc ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan —
50% 9:1 axeton:metanol/50% hexan; cot 40g, A = 220nm) dé tao ra (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-cloroetyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(57mg, 0,079mmol, hiéu suit 52%) dudi dang chét bot mau tring: 'H NMR (500MHz,
CLOROFORM-d) & 7,40 - 7,31 (m, 5H), 5,33 (br. s, 1H), 5,23 - 5,16 (m, 2H), 5,14
(dd, J=6,1, 1,7 Hz, 1H), 4,73 (d, J=2,0 Hz, 1H), 4,63 - 4,56 (m, 2H), 4,53 - 4,46 (m,
1H), 3,72 - 3,65 (m, 2H), 2,85 - 2,72 (m, 2H), 2,67 - 2,57 (m, 2H), 2,17 - 1,02 (m,
27H), 1,71 (s, 3H), 1,08 (s, 3H), 0,97 (s, 3H), 0,92 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H);
LC/MS mle 718,6 [(M+H)", tinh toan cho CysHeCIFNO, 718,5], tr = 4,82 phit
(phuong phéap 2-3).

Budc 2. Hbn hop bao gbdbm (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-cloroetyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,1 1,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3 -encarboxylat
(15mg, 0,021mmol), 4-metylpiperidin-4-ol (7,21mg, 0,063mmol), bazo Hunig
(0,018ml, 0,104mmol), va kali iodua (4,16mg, 0,025mmol) trong DMSO (0,4ml) duoc
gia nhiét & nhiét d§ 80°C trong 14 gio. Hon hgp phan (mg nay sau d6 dugc lam lanh
dén nhiét do trong phong va NaOH (0,052ml, 0,104mmol) dugc bd sung. Hon hop
phan ing ndy dugc gia nhiét & nhigt d¢ 70°C trong 2 gio. Hon hop phan tng nay dugc
loc va dugc tinh ché bang HPLC didu ché pha dao (phuong phap 2-1) dé tao ra axit
(S)-1-(florometyl)-4-((1R,32aS,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-3a-((2-(4-

-252-



26667

hydroxy-4-metylpiperidin-1-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-
y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - 2 TFA (9,5mg, hi¢u suit 48%)
duéi dang chét rin mau tring v6 dinh hinh: "H NMR (500MHz, Axit axetic-dy) 8 5,39
(br. s., 1H), 5,24 (d, /=4,6 Hz, 1H), 4,85 (s, 1H), 4,74 (s, 1H), 4,65 - 4,56 (m, 1H),
4,55 - 4,47 (m, 1H), 3,85 - 3,70 (m, 4H), 3,56 (br. s., 2H), 3,43 (br. 5., 2H), 2,85 - 2,76
(m, 1H), 2,61 (d, /=16,9 Hz, 1H), 2,31 - 1,11 (m, 32H), 1,75 (s, 3H), 1,35 (s, 3H), 1,15
(s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS (ESI) m/e 707,6
[(M+H)", tinh toan cho C4sH7,FN,03 707,6], tr = 4,31 phut (phuong phép 2-2); HPLC
(phwong phap 2-1): tz = 18,63 phut; HPLC (phwong phap 2-2): g = 19,58 phit.

Vi du 2-24

Pidu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,1 1a-pentametyl-3a-((2-(2-oxooxazolidin-3-yl)etyl)amino)-1-(prop-1-en-2-
yD-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Dung dich chira 3-(2-hydroxyetyl)oxazolidin-2-on (1,0g, 7,63mmol) trong CH,Cl,
(30ml) dwgc bd sung carbon tetrabromua (3,03g, 9,15mmol). Sau khi lam lanh dung
dich nay xubng 0°C, triphenylphosphin (2,80g, 10,68mmol) duoc bd sung timg phan.
Dung dich thu dugc dugc khudy & nhiét do trong phong trong 18 gio. Hon hop nay
duoc cd. Chét can nay dugc huyén phu trong ete (75ml), va dugc khudy trong 30 phiit.
Chét rdn nay duoc loai bd béng cach loc va chét loc dugc ¢o. San phém duogc tinh ché
bing phuong phép sic ky cot trén gel silica (1% — 4% metanol trong diclorometan;
cot 220g). Hop chét diu tién dugc phan tach tir phuong phap sdc ky 1a san phdm chu
yéu (1,01g) duéi dang chét dau khéng mau, ma dugc héa cing khi dé yén (do su hién
dién cta triphenylphosphin oxit). San phim dugc tinh ché lai bang phwong phap sic
ky cot trén gel silica (0,5% — 3% metanol trong CH,Cly; cot 120g) dé tao ra 3-(2-
bromoetyl)oxazolidin-2-on (785mg, 4,05mmol, hi€u sut 53%) dudi dang chit dau
khong mau. 'H NMR cho thiy san phdm nay nhiém triphenylphosphin oxit.
Triphenylphosphin oxit hi¢n dién v6i ty 1€ phén tir cua san phim 1a 7:1 so véi
triphenylphosphin oxit. San phidm dugc sir dung trong budc tiép theo ma khong can
tinh ché thém. 'H NMR (400MHz, CLOROFORM-d) § 4,46 - 4,35 (m, 2H), 3,82 -
3,67 (m, 4H), 3,58 - 3,52 (m, 2H).

Budce 2. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(2-
oxooxazolidin-3-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat
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Hbn hop bao gdém (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (70mg,
0,107mmol), 3-(2-bromoetyl)oxazolidin-2-on (72,5mg, 0,373mmol), kali phosphat
tribasic (91mg, 0,427mmol), va kali iodua (62,0mg, 0,373mmol) trong binh ap luc
dugce 1lam kho trong 10 dugc bd sung axetonitril (1,0ml). Nép duoc bit kin va hdn hop
phan tng nay dugc gia nhiét & nhiét ¢ 120°C trong 14 gio. Hén hop nay duoc chuyén
vao phéu phén tach chita nue (10ml). Lép chira nude duge chiét bang diclorometan
(3 x 15ml). Céc 16p hitu co két hop nay duoc rita bang nudc mudi (10ml), duoc lam
kho b:?lng MgSO,, dugce loc, va dugc cd. San phém duoc tinh ché b%mg phuong phap
sic ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan — 30% 9:1
axeton:metanol/70% hexan; cdt 24g, A = 220nm) détaora (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3 a-((2-(2-
oxooxazolidin-3-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (54,5mg, 0,071mmol, hiéu suét
66%) duGi dang chét bot khong mau: 'H NMR (500MHz, CLOROFORM-d) 8 7,41 -
7,32 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,13 (dd, J=6,1, 1,7 Hz, 1H), 4,72
(d, J=2,0 Hz, 1H), 4,63 - 4,55 (m, 2H), 4,53 - 4,44 (m, 1H), 4,38 - 4,32 (m, 2H), 3,77 -
3,62 (m, 2H), 3,49 - 3,41 (m, 1H), 3,33 (dt, /~14,1, 5,5 Hz, 1H), 2,70 (ddd, J=12,0,
7,3, 5,0 Hz, 1H), 2,65 - 2,52 (m, 3H), 2,19 - 1,10 (m, 27H), 1,70 (s, 3H), 1,06 (s, 3H),
0,96 (s, 3H), 0,91 (s, 3H), 0,90 (s, 3H), 0,86 (s, 3H); LC/MS m/e 769,6 [(M+H)", tinh
toan cho C4oH70FN,04 769,5], tr = 4,65 phut (phuong phép 2-2).

Budéce 3. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(2-
oxooxazolidin-3-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (53mg, 0,069mmol) trong 1,4-
dioxan (0,7ml) va EtOH (0,35ml) dugc xtr ly bang natri hydroxit (2M dang nuéc)
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(0,172ml, 0,345mmol). Hon hgp phéan Gng nay dugc gia nhiét & nhi¢t 46 70°C trong 2
gio. Hn hop nay dugc 1am ngudi dén nhiét do trong phong, duge loc qua thiét bi loc
bng tiém, va dugc tinh ché bing HPLC diéu ché pha dao (phwong phép 2-1) dé tao ra
axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(2-oxooxazolidin-3-yl)etyl)amino)-1-(prop-1-en-2-
yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (31,4mg, hiéu suit 62%)
dudi dang chét rin mau tréng v6 dinh hinh: '"H NMR (500MHz, Axit axetic-ds) & 5,39
(br. s., 1H), 5,24 (d, J/=4,7 Hz, 1H), 4,86 (s, 1H), 4,74 (s, 1H), 4,64 - 4,57 (m, 1H),
4,55 - 4,43 (m, 3H), 3,84 (q, J/=8,2 Hz, 1H), 3,80 - 3,72 (m, 3H), 3,65 - 3,58 (m, 1H),
3,57 - 3,51 (m, 1H), 2,85 - 2,77 (m, 1H), 2,61 (d, J=16,6 Hz, 1H), 2,32 - 1,11 (m,
27H), 1,76 (s, 3H), 1,17 (s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H);
LC/MS mle 679,5 [(M+H)", tinh toan cho C4,HgFN,04 679,5], tr = 4,18 phut (phuong
phép 2-2); HPLC (phuong phap 2-1): tg = 18,68 phat; HPLC (phuwong phép 2-2): g =
19,92 phut.

Vi du 2-25

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(2-oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-
yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Vidy 2-25

Bude 1. Diéu ché 2-(2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat
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Tso/\/N/_\NH

b

0]
Dung dich chira 1-(2-hydroxyetyl)imidazolidin-2-on (500mg, 3,84mmol) trong pyridin
(5ml) & nhiét 46 0°C duoc bd sung p-toluensulfonyl clorua (806mg, 4,23mmol). Hon
hop phan ing nay dugc khudy trong 16 gi¢ trong khi dé hén hop phéan ung nay 4m déan
dén nhiét do trong phong nhd phén tan bé nuéc da. Hon hop nay duoc chuyén vio
phéu phan tach chta etyl axetat (50ml). Lép chira nu6e dugce rira bang HC1 IN (2 x
25ml). Céc 16p hitu co két hop nay dugc rira baing NaHCO; béo hoa (25ml), nu6e
muéi (25ml), duge lam khé bing MgSO,, dugc loc, va duge cd. San pham duge tinh
ché bing phuong phap sic ky cot trén gel silica (3% — 7% metanol trong
diclorometan; cot 120g) d& tao ra 2-(2-oxoimidazolidin-1-yletyl  4-
metylbenzensulfonat (356mg, 1,252mmol, hiéu sudt 33%) du¢i dang chét rin mau
vang: "H NMR (400MHz, CLOROFORM-d) § 7,86 - 7,77 (m, 2H), 7,38 (d, J=8,0 Hz,
2H), 4,51 (br. s., 1H), 4,17 (t, J=5,0 Hz, 2H), 3,59 - 3,52 (m, 2H), 3,47 (t, J=5,0 Hz,
2H), 3,43 - 3,35 (m, 2H), 2,48 (s, 3H); LC/MS m/e 285,1 [(M+H)", tinh toan cho
C1,H17N,04S 285,11, fr = 1,58 phit (phuong phép 2-1).

Budce 2. Didu ché (S)-benzyl 1-(florometyl)-4-
((1R,3a8,5aR,5bR,7aR,11a8,11bR,13aR, 13bR)-52,5b,8,8,1 1 a-pentametyl-3 a-((2-(2-
oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

(S)-Benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8S,1 1bR,13aR,13bR)-3a-amino-5a,5b,8,8,11a-
pentametyl- 1-(pr0p-1-en-2-yl)—2,3,3a,4,5,5a,5b,6,7,7a,8, 11,11a,11b,12,13,13a,13b-
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oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(40mg, 0,061mmol), 2-(2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat (69,4mg,
0,244mmol), kali phosphat tribasic (64,7mg, 0,305mmol), va kali iodua (50,6mg,
0,305mmol) duoc két hop trong éng. Axetonitril (1ml) dugc b6 sung, 6ng ndy dugc
bit kin, va hdn hop phan tmg nay duoc gia nhiét & nhiét do 120°C trong 16 gio. Hén
hop nay dugc chuyén vao phéu phan tach chtra nuéc (10ml). Lép chira nude duge
chiét bing diclorometan (3 x 10ml). Céc 16p hitu co két hop nay dugc rira bing nude
mubi (10ml), duoc 1am khé bﬁng MgSO,, dugc loc, va duge c6. San phém dugc tinh
ché biang phuong phap sic ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan
— 40% 9:1 axeton:metanol/60% hexan; cot 40g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-
pentametyl-3a-((2-(2-oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (31mg, 0,040mmol, hi¢u sut
66%) dudi dang chit bot khong mau: 'H NMR (500MHz, CLOROFORM-d) & 7,38 -
7,33 (m, 5H), 5,33 (br. s., 1H), 5,19 (d, J/=2,4 Hz, 2H), 5,13 (dd, J=6,1, 1,7 Hz, 1H),
4,72 (d, J=1,8 Hz, 1H), 4,63 - 4,55 (m, 2H), 4,53 - 4,45 (m, 1H), 4,32 (s, 1H), 3,61 -
3,47 (m, 3H), 3,46 - 3,35 (m, 4H), 3,24 (dt, J=13,8, 5,3 Hz, 1H), 2,70 - 2,52 (m, 4H),
2,20 - 0,85 (m, 26H), 1,70 (s, 3H), 1,05 (s, 3H), 0,96 (s, 3H), 0,91 (s, 3H), 0,90 (s, 3H),
0,85 (s, 3H); LC/MS m/e 768,6 [(M+H)", tinh todn cho CyqH7FN303 768,5], tr = 4,61
phut (phuong phép 2-2).

Buéce 3. Dung dich chtra (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,1 1a-pentametyl-3a-((2-(2-
oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (31mg, 0,040mmol) trong 1,4-
dioxan (0,5ml) va EtOH (0,25ml) dugc xtir ly bang natri hydroxit (0,101ml,
0,202mmol). H3n hop phan Gmg nay dugc gia nhiét & nhiét ¢6 70°C trong 2 gid. Hon
hop nay dugc lam ngudi dén nhiét d6 trong phong, duoc loc qua thiét bi loc 6ng' tiém,
va duoc tinh ché bing HPLC diéu ché pha dao (phuong phép 2-1) dé tao ra axit (S)-1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-
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pentametyl-3a-((2-(2-oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (19,0mg, hi¢u sudt 58%)
dudi dang chét rin mau tring vo dinh hinh.

'H NMR (500MHz, Axit axetic-d,) 8 5,39 (br. s., 1H), 5,24 (d, J=4,6 Hz, 1H), 4,89 (s,
1H), 4,75 (s, 1H), 4,65 - 4,56 (m, 1H), 4,55 - 4,46 (m, 1H), 3,73 - 3,66 (m, 1H), 3,65 -
3,51 (m, 6H), 3,47 - 3,43 (m, 2H), 2,84 - 2,75 (m, 1H), 2,61 (d, J=17,5 Hz, 1H), 2,32 -
1,08 (m, 26H), 1,76 (s, 3H), 1,15 (s, 3H), 1,10 (s, 3H), 1,00 (s, 3H), 0,99 (s, 3H), 0,94
(s, 3H); LC/MS mle 678,5 [(M+H)", tinh toan cho C4,HgsFN305 678,5], tr = 4,30 phit
(phwong phép 2-2); HPLC (phuong phép 2-1): #x = 18,88 phut; HPLC (phuong phap
2-2): tg = 20,30 phut.

Vidu 2-26

Didu ché axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(3-metyl-2-oxoimidazolidin-1-yl)etyl)amino)-1-
(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic
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Vidy 2-26

Budc 1. Didu ché 2-(3-metyl-2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat
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Dung dich chita 2-(2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat (135mg,
0,475mmol) trong THF (4ml) & nhiét do 0°C dugce bd sung natri bis(trimetylsilyl)amit
(0,522ml, 0,522mmol). Sau khi khuéy trong 5 phut, iodometan (0,119ml, 1,899mmol)
duoc bd sung qua éng tiém. Bé 1am lanh dugc loai bd va hdn hgp nay duge lam 4m
dén nhiét 4 trong phong va duoc khudy trong 2 gid. Hon hop nay dugc chuyén vao
phéu phan tach chita dung dich NaHCOj; nuéce bdo hoa (10ml). Lép chira nuée duge
chiét bing etyl axetat (4 x 10ml). Céc 16p hitu co két hop nay dwoc rira bing nude
mudi (10ml), dugc lam kho bing MgSO,, dugc loc, va duge cb. San phdm duge tinh
ché bing phuong phép séic ky cot trén gel silica (1% — 5% metanol trong CH,Cl,; ¢t
40g) dé tao ra 2-(3-metyl-2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat (91,3mg,
0,306mmol, hiéu sut 65%) as a pale-green oil: 'H NMR (400MHz, CLOROFORM-d)
5 7,83 - 7,77 (m, 2H), 7,37 (d, J/=8,0 Hz, 2H), 4,15 (t, J/=5,1 Hz, 2H), 3,45 (t, J=5,0
Hz, 2H), 3,43 - 3,37 (m, 2H), 3,29 - 3,23 (m, 2H), 2,77 (s, 3H), 2,47 (s, 3H); LC/MS
(ESI) m/e 299,2 [(M+H)", tinh todn cho C;3HgN,O4S 299,1], #r = 1,61 phut (phwong
phéap 2-1).

Buéc 2. Diéu ché 1-(2-bromoetyl)-3-metylimidazolidin-2-on

[\
Br/\/N N_'
b

o]
Dung dich chira 2-(3-metyl-2-oxoimidazolidin-1-yl)etyl 4-metylbenzensulfonat
(158mg, 0,530mmol) trong THF (Sml) & nhiét 0 trong phong dugc bd sung lithi
bromua (138mg, 1,589mmol). Hon hop phan mg nay dugc khudy & nhiét do trong
phong qua dém. Hdn hop phan mg nay sau d6 duge gia nhiét & nhiét d6 60°C trong 3
gid. Hon hop nay dugc chuyén vao ph&u phan tach chira nuéc bao hoa NaHCO; dung
dich (5ml) va nuéc (5ml). Lép chira nuée duoe chiét bang etyl axetat (4 x 10ml). Cac
16p hitu co két hop nay duoc rira biang nudc mubi (10ml), dugc 1am khd bing MgSOy,
duoc loc, va dugc cd. San phdm duoc tinh ché bang phuong phap sdc ky cot trén gel

silica (2% — 5% metanol trong CH,Cly; cot 40g) dé tao ra 1-(2-bromoetyl)-3-
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metylimidazolidin-2-on (92,3mg, 0,446mmol, hiéu suét 84%) duéi dang chit ddu mau
vang: 'H NMR (400MHz, CLOROFORM-d) 8 3,65 - 3,60 (m, 2H), 3,52 - 3,44 (m,
4H), 3,38 - 3,32 (m, 2H), 2,82 (s, 3H); LC/MS (ESI) m/e 207,2 [(M+H)", tinh toan cho
C¢H;,BrN,0 207,0], fr = 1,70 phit (phwong phép 2-1).

Bude 3. Diéu ché (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-5a,5b,8,8,11a-pentametyl-3a-((2-(3-
metyl-2-oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2.,3.3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,1 3b-oxtadexahydro-1H-

xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat

Hén hop bao gbém (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-

2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-y1)-1—(ﬂorometyl)xyclohex-3-encarboxylat (60mg,
0,091mmol), 1-(2-bromoetyl)-3-metylimidazolidin-2-on (56,8mg, 0,274mmol), kali
phosphat tribasic (78mg, 0,366mmol), va kali iodua (45,6mg, 0,274mmol) trong binh
ap luc dugce lam khd trong 16 duogc bd sung axetonitril (1,0ml). Nip duoc bit kin va
hén hop phan tng nay dugc gia nhiét ¢ nhi¢t d6 120°C trong 14 gid. Hon hop nay
dugc chuyén vao phéu phén tach chira nu6e (Sml). Lép chira nudce duge chiét bang
diclorometan (3 x 10ml). Céc 16p hitu co két hop nay dugce rira bang nudc mudi (5ml),
dugc lam kho béng MgSQ,, duge loc, va dugc cd. San phém dugc tinh ché béng
phuong phéap séc ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan — 50%
9:1 axeton:metanol/50% hexan; cOt 24g, A = 220nm) dé tao ra (S)-benzyl 1-
(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-5a,5b,8,8,11a-
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pentametyl-3a-((2-(3-metyl-2-oxoimidazolidin-1-y1)ety1)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,1 1b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (47,7mg, 0,061mmol, hiéu sut
66%) dudi dang chét bot mau tring: '"H NMR (500MHz, CLOROFORM-d) & 7,40 -
7,33 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m, 2H), 5,14 (dd, J=6,2, 1,6 Hz, 1H), 4,72
(d, J=2,0 Hz, 1H), 4,63 - 4,56 (m, 2H), 4,53 - 4,47 (m, 1H), 3,45 - 3,20 (m, 6H), 2,82
(s, 3H), 2,68 - 2,51 (m, 4H), 2,19 - 0,87 (m 27H), 1,70 (s, 3H), 1,03 (s, 3H), 0,96 (s,
3H), 0,91 (s, 3H), 0,90 (s, 3H), 0,85 (s, 3H); LC/MS m/e 782,6 [(M+H)", tinh toén cho
CsoH73FN305 782,6], fr = 4,56 phut (phuong phap 2-3).

Budce 4. Dung dich chira (S)-benzyl 1-(florometyl)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-53,5b,8,8,11a-pentametyl-3a-((2-(3-
metyl-2-oxoimidazolidin-1-yl)etyl)amino)-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylat (46mg, 0,059mmol) trong 1,4-
dioxan (0,7ml) va EtOH (0,35ml) dugc xir ly bing natri hydroxit (2M dang nudc)
(0,147ml, 0,294mmol). Hon hgp phén g nay dugc gia nhi¢t & nhiét d6 70°C trong 2
gi®. Hon hop nay dugc lam ngudi dén nhiét do trong phong, dugc loc qua thiét bi loc
bng tiém, va dugc tinh ché bing HPLC diéu ché pha dio (phuong phép 2-1) dé tao ra
axit (S)-1-(florometyl)-4-((1R,3aS,5aR,5bR,7aR,11a8S,1 1bR,13aR,13bR)-
5a,5b,8,8,11a-pentametyl-3a-((2-(3-metyl-2-oxoimidazolidin-1 -yl)etyl)amino)-1-
(prop-1-en-2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,1 1a,1 1b,12,13,13a,13b-oxtadexahydro-
1H-xyclopenta[a]chrysen-9-yl)xyclohex-3-encarboxylic - TFA (35,6mg, hidu suét
74%) dudi dang chit rin mau trdng vo dinh hinh:

'H NMR (500MHz, Axit axetic-dy) § 5,39 (br. s., 1H), 5,25 (d, J=4,7 Hz, 1H), 4,88 (s,
1H), 4,75 (s, 1H), 4,64 - 4,57 (m, 1H), 4,55 - 4,47 (m, 1H), 3,63 - 3,40 (m, 8H), 2,84
(s, 3H), 2,85 - 2,81 (m, 1H), 2,61 (d, J=16,5 Hz, 1H), 2,31 - 1,12 (m, 27H), 1,76 (s,
3H), 1,15 (s, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s, 3H), 0,95 (s, 3H); LC/MS m/e
692,6 [(M+H)+, tinh toan cho Cy43HgFN303 692,5], tr = 4,19 phut (phuong phép 2-2);
HPLC (phwong phép 2-1): #x = 18,80 phiit; HPLC (phuong phap 2-2): tr = 20,44 phut.

Vi du 2-27
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Diéu ché axit (S)-4-((1R,3aS,5 aR,SbR,7aR, 11aS,11bR,13aR,13bR)-3a-((2-(4-axetyl-
3,3-dimetyl-2-oxopiperazin-1-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-
2-y1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic

Fed
¢ j‘ SPENEL DMAP (\%JL\
=2

HN + —_— HN
CHCl

budel

NHz 2-chleroaxetaldahyt
phtre et beran-2-picolin

WMeDRHTS

buére 2 @‘j

Vidy 2-27

Budc 1. Bidu ché 4-axetyl-3,3-dimetylpiperazin-2-on

Dung dich chtra 3,3-dimetylpiperazin-2-on (50mg, 0,390mmol) trong CH,Cl, (1,2ml)
& nhiét dd 0°C dugc bd sung N,N-diisopropyletylamin (0,204ml, 1,170mmol) sau d6
dugc bd sung tir tir thém axetyl clorua (0,03 1ml, 0,429mmol). Hén hgp phén (ng nay
duge khudy & nhiét 6 0°C trong 4 gid. Hon hgp ndy sau d6 duge cd. San phim dugc
tinh ché bang phwong phép sic ky cot trén gel silica (25% 4:1 CH,Cl,:MeOH v6i
0,2% NH4OH/75% CH,Cl, — 100% 4:1 CH,Cl,:MeOH véi 0,2% NH,OH; cot 40g, A
=220nm) dé tao ra 4-axetyl-3,3-dimetylpiperazin-2-on (59,6mg, 0,350mmol, hi¢u suit
90%) du6i dang chit rin khong mau: '"H NMR (400MHz, CLOROFORM-d) & 3,64 -
3,57 (m, 2H), 3,46 - 3,39 (m, 2H), 2,16 (s, 3H), 1,77 (s, 6H); LC/MS (ESI) m/e 171,3
[(M+H)", tinh to4n cho CgH;sN,O, 171,2], fr = 0,43 phut (phwong phap 2-1).
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Buéce 2. Diu ché (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
cloroetyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat

Hbn hop bao gém (S)-benzyl 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-
amino-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat (100mg,
0,152mmol), 2-cloroaxetaldehyt (0,028ml, 0,229mmol), va phic chét boran-2-picolin
(24,46mg, 0,229mmol) trong MeOH (1ml) va axit axetic (0,2ml) dugc khudy & nhiét
do trong phong trong 18 gid. Hon hop nay dugce chuyén vao phéu phan tich chira dung
dich nuéc natri bicarbonat bdo hoa (10ml). Lép chira nuéc duge chiét bing
diclorometan (4 x 15ml). Cac 16p hitu co két hop nay dugc rira bing nudc mubi
(10ml), dugc lam kho béng MgSO0,, dugc loc, va duge cd. San phém dugc tinh ché
bing phuong phép sic ky cot trén gel silica (10% 9:1 axeton:metanol/90% hexan —
50% 9:1 axeton:metanol/50% hexan; cdt 40g, A = 220nm) dé tao ra (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-cloroetyl)amino)-5a,5b,8,8,11a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro-1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(57mg, 0,079mmol, hiéu suit 52%) du6i dang chit bot khong mau: 'H NMR
(500MHz, CLOROFORM-d) & 7,40 - 7,31 (m, 5H), 5,33 (br. s., 1H), 5,23 - 5,16 (m,
2H), 5,14 (dd, J=6,1, 1,7 Hz, 1H), 4,73 (d, J/=2,0 Hz, 1H), 4,63 - 4,56 (m, 2H), 4,53 -
4,46 (m, 1H), 3,72 - 3,65 (m, 2H), 2,85 - 2,72 (m, 2H), 2,67 - 2,57 (m, 2H), 2,17 - 1,02
(m, 27H), 1,71 (s, 3H), 1,08 (s, 3H), 0,97 (s, 3H), 0,92 (s, 3H), 0,90 (s, 3H), 0,86 (s,
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3H); LC/MS m/e 718,6 [(M+H)", tinh toan cho C4cHgCIFNO, 718,5], tr = 4,82 phut
(phuong phép 2-3).

Buéc 3. Hén hop bao gbm (S)-benzyl 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-cloroetyl)amino)-5a,5b,8,8,1 1a-
pentametyl-1-(prop-1-en-2-yl)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oxtadexahydro- 1H-xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylat
(22mg, 0,031mmol), 4-axetyl-3,3-dimetylpiperazin-2-on (15,64mg, 0,092mmol), va
tetrabutylamoni bromua (9,87mg, 0,03 1mmol) trong THF (0,6ml) ¢ nhiét do 0°C dudi
nito dugc bd sung natri bis(trimetylsilyl)amit (0,092ml, 0,092mmol). Hon hop nay
dugc khudy & nhiét o 0°C trong 5 phut. Bé 1am lanh dugc loai bé va hdn hop phan
ung nay sau do dugc gia nhiét & nhiét @ 75°C trong 14 gio. Hdn hop nay dugc cd va
chét can nay dugc hoa tan trong dioxan/metanol/nuéce va duge trung hoa bing cach bd
sung thém HCI 2N (0,10ml). Dung dich dwgc loc va duge tinh ché bing HPLC diéu
ché pha dio (phwong phap  2-1) @& tao ra axit (S)4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3 a-((2-(4-axetyl-3,3-dimetyl-2-
oxopiperazin-1-yl)etyl)amino)-5a,5b,8,8,11a-pentametyl-1-(prop-1-en-2-yl)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a,13b-oxtadexahydro-1H-
xyclopenta[a]chrysen-9-yl)-1-(florometyl)xyclohex-3-encarboxylic - TFA (9,6mg,
hiéu suit 34%) dudi dang chét rin mau tring vo dinh hinh: 'H NMR (500MHz, Axit
axetic-dy) & 5,39 (br. s., 1H), 5,25 (d, /=4,7 Hz, 1H), 4,88 (s, 1H), 4,76 (s, 1H), 4,65 -
4,57 (m, 1H), 4,55 - 4,47 (m, 1H), 3,96 - 3,76 (m, 3H), 3,73 - 3,64 (m, 3H), 3,53 (t,
J=4,1 Hz, 2H), 2,82 (t, /~11,1 Hz, 1H), 2,61 (d, J/=16,6 Hz, 1H), 2,31 - 1,12 (s, 27H),
2,22 (s, 3H), 1,79 (s, 3H), 1,77 (s, 6H),J1,22 (S, 3H), 1,10 (s, 3H), 1,01 (s, 3H), 0,99 (s,
3H), 0,96 (s, 3H); LC/MS (ESI) m/ve’ 762,6 [(M+H)", tinh toan cho C4H73FN30,
762,6], tr = 4,29 phiit (phwong phép 2-2); HPLC (phuong phap 2-1): g = 19,04 phit;
HPLC (phuong phéap 2-2): tg = 20,23 phut.

Thir nghiém nuéi cdy té bao HIV —té bao MT-2 va té bao 293T thu dugc tir chuong
trinh thudc thr tham chiéu va nghién ctru AIDS céc vién y té qudc gia (NIH AIDS
Research and Reference Reagent Program). Té& bao MT-2 dugc nhén gidng trong moi
trudong RPMI 1640 dugc bd sung huyét thanh bao thai bd bat hoat nhiét 10%,
1000g/ml penixilin G va lén dén 100 don vi/ml streptomyxin. Té bao 293T dugc nhén
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gidng trong moi truong DMEM dugc bd sung huyét thanh bao thai bo bét hoat nhiét
10% (FBS), 100 don vi/ml penixilin G va 100pg/ml streptomyxin. Ban sao DNA tién
virut cia NL4.3 ¢6 dugc tir chuong trinh thudc thtt tham chiéu va nghién ctru AIDS cac
vién y té qudc gia (NIH AIDS Research and Reference Reagent Program). Virut NL4.3
tai tb hop, trong d6 mot phén ctia gen nef tir NL4-3 duogc thay thé bang gen Renilla
luxiferaza, dugc st dung 1am virut tham khéo. Ngoai ra, dudi Gag P373 duogc chuyén
thanh P373S. T6ém lai, cc virut tai t6 hop dugc didu ché bang viéc chuyén nap ban sao
tién virut bién @i cia NL43 Viéc chuyén nap dugc thyc hién trong cac té bao 2933T
stt dung Lipofect AMIN PLUS tur Invitrogen (Carlsbad, CA), theo huong din cua nha
san xuit. Virut ndy dugc hiéu gia trong céc té bao MT-2 st dung hoat tinh enzym
luxiferaza 1am chét danh diu. Luxiferaza dugc dinh lugng st dung b Dual luxiferaza
tir Promega (Madison, WI), véi céc didu chinh theo huéng din clia nha san xuét. Dung
dich phén giai thu dong da pha loang dugc pha trén trude v6i thude thir thir nghiém
Luxiferaza da dugc tao huyén phu lai va chét nén Stop & Glo da dugc tao huyén phi
lai (ty 1& 2:1:1). Nam muoi (50) pl hdn hop nay dugc bd sung vao timg 16 ¢ hut khi
trong cac dia thir nghiém va hoat tinh luxiferaza dugc do luong ngay 1ap tuc trén
Wallac TriLux (Perkin-Elmer). Céc hoat tinh khéng virut cua céc chét trc ché dbi véi
cac virut tai té hop dugc dinh luong bing cach do hoat tinh luxiferaza trong céc té bao
bi nhiém trong 4-5 ngay cac tai t6 hop NLRIuc trong sy c6 mit cla chit e ché dugce
pha lodng tudn ty. Dit liéu ECs dbi v6i cac hop chit dugc trinh bay trong bang 1 dudi
day.

Viée xac dinh ECso dbi v6i WT, ECso dbi véi A364V, va ECso doi voi céc virut
92UG029:

WT 1a virut HIV loai hoang da.

HIV-1 NL,_; biéu hién gen Renilla luxiferaza dugc chuyén d6i thanh virut gag A364C
bing phwong phap dot bién didm dinh huéng. A364V la dot bién diém dinh huéng.
HIV-1 92UG029 thu duge tir NIH (Sé Catalog: 1650). Pay 14 tiéu loai A Gag va tiéu
loai A Env, virut X4 (SI) tir Uganda. Tham khao: WHO Network for HIV Isolation
and Characterization. AIDS Res Hum Retroviruses 10:1359, 1994. Viung Gag/Pr tx
92UG029 duoc sir dung dé thay thé trong virut HIV-1 NLy; biéu hién gen Renilla

luxiferaza.

-266-



26667

Ca hai virut i td hop dugc st dung nhu md ta & trén trong thir nghiém nudi cdy té bao
HIV dbi véi virut NLy; . Dit liéu ECso WT, ECsp A364V va ECso 92UG029 dbi voi
céc hop chét dugc trinh bay trong bang 1 va bang 2.

Dt liéu bang 2 dugc tao ra véi lugng dau vao virut cao hon gép 3 1an dit liéu duoc tao
ra ddi v6i dit lidu quét thong thudng duge tom t4t trong bang 1.

Dit liéu sinh hoc chinh d6i véi ECsg

Céc hop chét c6 ECso >0,05um | Cac hop chat ¢6 ECsg <0,0,5um

Nhém “B” Nhoém “A”
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Dir liéu so sanh

O khia canh nay, hop chit so sanh A va B (ma dugc néu va dugc mo ta trong tai
liéu US 20130210787 — WO 2013/123019), cling nhu hgp chét 2 12 mot phén cia sang
ché nay, dugc didu ché thanh hdn hop bao gdm chét ddng phan khong dbi quang 1-(R)
va 1-(S) va duogc danh gia hiu qué véi virut khang WT, A364V, va virut nhanh A
92UG029. Hop chit A thé hién hiéu qué tbt véi WT, nhung it hon khoang 7 l4n va hon
100 1An hiéu qua hop chit 2 véi 1n lugt A364V va 92UC029. Hop chét B ¢6 hiéu qua
¢6 thé so sanh véi WT khi so sanh v6i hop chit 2. Tuy nhién, hop chét B it hiéu qua
hon 6 13n hop chit 2 véi hai virut khéc (A364V va 92UC029). Céc hop chét duge
chon cfing dugc danh gia dic tinh dugc dong hoc & chudt (duoc thé hién & day). Céc
két qua duge néu trong bang 2 duéi ddy. Hop chét 2 c6 dic tinh két hop tt hon (ECs
WT + ECsy A364V+ EC5,92UC029) khi so sénh v6i hop chit A va B. Do dé, dong
phan khong d8i quang don hop chét 2a va 2b dugc phan tach va/hodc dugc tbng hop
riéng 1é dé d4nh gi4 thém. Higu qua/PK dbng phan khong ddi quang riéng 1& (hop chét
2a va 2b) ciing c6 thé so sanh véi nhitng gi duge quan sat voi hdn hop nay cua ddng
phan khong dbi quang (hop chit 2). Do d6, 2a va 2b ciing 1a hop chat hitu hidu. Vi
phat trién su khang virut khang lai thubc khang virut bat ky co thé 1a vén @& quan trong
trong diéu tri nhiém HIV-1, hop chét nay v&i dic tinh hiéu qué t5t nhét so véi ca dang
hoang da va dang bién thé cua virut HIV-1 thuong 13 lva chon rat tbt d& phat trién

thudc.

Hop chat A
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F Hop chat 2b

Béng 2

Hop chiat | ECsg ECs ECs Chudt AUC

WT A364V 92UG029 (nM*h)

uM) (uM) (uM)
A 0,004 1,5 0,61 (khong thir nghiém)
B 0,002 1,3 0,03 6,457
2 0,002 0,21 0,005 7,933
2a 0,002 |0,78 0,02 7,032
2b 0,003 0,17 0,001 7,394

Nghién ctru duge dong hoc & chudt:

Véi nghién ctu duge dong hoc PO cua hop chit & chudt, timg hop chét dugc
hoa tan trong PEG-400/etanol (90/10) 1am dung dich.

Chuot. Chudt duc Sprague-Dawley (300-350g, Hilltop Lab Animals, Inc.,
Scottsdale, PA) v6i dng thong do dugc cdy vao tinh mach ¢d dugc st dung. Céc con
chudt ndy duoc cho nhin &n qua dém trong nghién ctru dugc dong hoc PO. Cac miu
mau 0,3ml dugc thu gom tir tinh mach c¢d trong 6ng nhé chira EDTA (Becton

Dickinson, Franklin Lakes, NJ), va duoc ly tim dé tach huyét twong.

Trong nghién ctru PO cua hgp chit dugc thir nghiém, chudt (n=3) dugc nhan
lidu udng 5mg/kg hop chét chi thi. Cac miu méu tudn tr duge thu gom trude khi st
dung lidu va sau khi sir dung lidu 15, 30, 45, 60, 120, 240, 360, 480, va 1440 phut.

Pinh luong hop chét trong huyét trong. Phin phan uéc mau huyét twong tir
chudt, nghién ctru dwgc chuan bi dé phan tich bing cach lam két tiia protein huyét

tuong véi hai lugng axetonitril chira chét noi chuin cta hop chét twong tw. Dung dich
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con lai sau phan ung két tia thu dugc dugc phén tach tir protein két taa bing céch
quay ly tam trong 10 phiit va chuyén vao lo mau tu dong. Mau hodc 1a duoc diéu ché
bang tay, hodc béng thiét bi xir ly chét 1ong tw dong Tomtec. Phan phén u6c Sul duge
tiém dé phan tich.

Hg théng HPLC gdm 2 bom Shimadzu LC10AD (Columbia, MD), thiét bi l4y
mau tu dong Shimadzu SIL-HTC (Columbia, MD), va buéng Hewlett Packard Series
1100 cot (Palo Alto, CA). Cot nay la YMC Pro C18 (2,0 x 50mm, hat 3pm, Waters
Co., Milford, MA), dugc duy tri ¢ nhiét do 60°C va tbc @6 dong 0,3ml/phut. Pha dong
gbm 10mM amoni format va 0,1 % axit formic trong nuéc (A) va 100% 10mM amoni
format va 0,1% axit formic trong metanol (B). Thanh phan pha ddng ban dau 1a 95%
A. Sau tiém mAu, pha dong chuyén thanh 15% A/85% B trong 2 phut va dugc giit &
thanh phan nay thém 1 phut. Pha dong sau d6 dugc tr¢ lai diu kién ban dau va cot tai
can bang trong 1 phut. Tbng thoi gian phén tich 12 4 phut.

HPLC dugc phan cich véi Micromass Quattro LC. Nito tinh khiét siéu cao
duoc st dung 1am khi phun va khi khir dung moi & tbc do dong 1001/gid dé phun va
11001/gits dé khir dung moi. Nhiét do khir dung méi 1a 300°C va nhiét do nguon 1a
150°C. Thu thép dit liéu st dung theo ddi phan tng chon loc (SRM). Cac ion dai dién
loai (M+H)" dbi véi hop chét va chit ndi chudn dugc chon trong MS1 va dugc phin
tach va cham bing argon & &p suit 2 x 107 torr dé tao thanh ion sén phim cu thé ma

sau d6 dugc theo doi bing MS2.
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Yéu cau bao ho

1. Hop chét, bao gdm mudi dugc dung cta né, trong dé hop chét nay dugc chon tur

nhom bao gom:

3. Dugc phdm chtra mét hodc nhiéu hop chét theo diém bat ky trong sb cac diém tir 1

dén 2 va mot hoic nhiéu chat mang, ta dugc va’hoic chét pha lodng dugc dung.

4. Dugc pham chira hop chat:
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>

cung voi mot hodc nhiéu chét mang, ta dugc va/hodc chét pha lodng dugc dung.
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