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(57) Sang ché d& cap dén cac hop chét co cong thirc (I) va mudi duoc dung cua ching

N-OH

trong d6 R1 dén R4 1a nhu dugc xac dinh trong phan Yéu ciu bao ho hiru ich 1am chét wc
ché 17B-HSDI1 va dé diéu tri hodc phong ngtra cac bénh hodc céac r6i loan phu thudc
hormon steroit, nhu cac bénh hodc cac rdi loan phu thudc hormon steroit can phai trc ché
enzym 17B-HSD1 va/hodc can 1am giam ndng d6 estradiol ndi sinh. Sang ché con dé cap
dén cac hop chét co cong thie (IT), cac hop chat ndy xac dinh cac hop chit 17-keton tuong
g voi cac hop chat 17-oxim c6 cong thie (I). Sang ché con dé cap dén phuong phap dleu
ché cac hop chét néu trén va dugc pham chira mot hodc nhiéu hop chit néu trén hodc mudi
dugc dung cia chung lam (cac) thanh phan hoat tinh.
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Linh vye ky thuat dwgc dé cap
Séng ché dé cdp dén cac din xudt steroit C-15 méi, cdc mudi duoc dung cua
chung, va viéc str dung chung trong di€u tri. Sdng ché con dé cip dén dugc pham chira

cac hop chét niy 1am thanh phan hoat tinh va cic phuong phéap diéu ché chung.

Tinh trang ky thuit ciia sang ché

17B-hydroxysteroit dehydrogenaza (178-HSD), con dugc goi 1a 17-ketosteroit
reductaza (17-KSR) 1a céc enzym ruou oxidoreductaza phu thuéc NAD(H) va/hoic
NAPD(H), ching xtc téc cho budc cudi ciing va quan trong dé tao ra tit ca cac estrogen
va androgen. Cu thé hon, 17B-HSD xiic tic qua trinh loai hydro (oxy hoa) 17-
hydroxysteroit thanh 17-ketosteroit twrong tng hodc hydro hoa (khir) 17-ketosteroit khong
hoat tinh thanh 17-hydroxysteroit hoat tinh tuong {mg.

Do ¢4 estrogen va androgen c6 4i luc cao nhat dbi vé6i cac thu thé cia ching &
dang 17B-hydroxy, 178-HSD/KSR didu hoa hoat tinh sinh hoc cta cac hormon sinh duc.
Hién nay, 15 thanh vién 17B-HSD & nguoi d duge md ta (typ 1 dén 15). Cac typ 17-
HSD/KSR khac nhau khac nhau vé co chit cua chung va tinh dic hiéu cia dong yéu tb.
Céc hoat tinh cta 17KSR lam chuyén héa céc tién chit c6 hoat tinh thip thanh cac dang
manh hon trong khi céc hoat tinh cia 17p-HSD lam giam hiéu luc cua cac estrogen va
androgen va do d6 c6 thé bao vé cac moé khoi tac dong hormon quéa miic.

M3i loai 17B-HSD c6 4i luc co chét chon loc va sy phan bé trong mé khac biét,
mic di chdng nhau trong mot s6 trudng hop.

17B-hydroxysteroit dehydrogenaza typ 1 (17B-HSD1) dugc biéu hién nhiéu nhit
trong céc té bao hat budng trimg cua cac nang dang phét trién trong cac budng trimg va
trong nhau thai ngudi, cd hai md nay 1a cidc mo sinh tong hop estrogen. Ngoai ra, 17p-
HSDI duge biéu hién trong cac méd dich estrogen, bao gém Vvii, mang trong tir cung va
xuwong. 17B-HSD1 cta nguoi 1a dic hiéu véi cac co chit estrogen va xuc tic qud trinh

khtr estron thanh estradiol iz vivo.
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Mit khac, 17B-hydroxysteroit dehydrogenaza typ 2 (17p-HSD2) chuyén hoa
estradiol, testosteron va 5a-dihydrotestrosteron thanh cac dang kém hoat tinh hon cua
ching 1a estron, androstenedion va 5a-androstanedion tuong ung. Do su biéu hién nhiéu
va rong khip ctia n6 trong mot sé mo dich estrogen va androgen khéc nhau, nhu tir cung,
nhau thai, gan va cdc duong da day rudt va tiét niéu, d3 goi y ring enzym typ 2 bao vé
cac mo khoi cac tdc ddng steroit qua mirc.

Estradiol (E2) c6 tac dung estrogen cia n6 manh khoang 10 1in so véi estron
(E1) va khoang 80 lin so véi estratriol (E3). Trai nguoc voi mot sd estrogen khac,
estradiol lién két manh véi ca thu thé estrogen ERa va ERB, va do d6 diéu bién su bidu
hién cta cac loai gen khic nhau.

Mic di ca 17B-HSD1 va 17p-HSD2 ¢6 mit & ngurdi tién mén kinh khée manh, ty
1€ 17p-HSD1 véi 17-HSD2 téng 1én trong cac khéi u ctia cac bénh nhén sau mén kinh c6
bénh ung thu vi phy thudc hormon da dugc chimg minh trong mot s6 nghién ciu. Su
khuéch dai gen 17HSD1 va su mét tinh di hop ciia alen 17HSD2 12 céc co ché tiém ning
lién quan dén con duong tong hop estrogen dang khir ting 1én trong cac khéi u vi. Ty 18
ting 1én cta enzym typ 1 véi enzym typ 2 din dén muc estradiol ting 1én, sau d6 diéu
nay thuc diy qua trinh ting sinh cia mo ung thu qua cac thy thé estrogen (estrogen
receptor, ER). Do vay, muc estrogen cao lam thuc diy mot sb bénh ung thu nhu bénh ung
thu vi va bénh ung thu 16p 16t tir cung, nghia 14 bénh ung thu mang trong tir cung va
bénh ung thu tir cung.

Tuong tur, d4 goi ¥ rang 17B-HSD2 dugc diéu chinh giam trong bénh lac mang
trong tr cung trong khi ca aromataza va 17B-HSD1 dugc biéu hién hoic diéu chinh ting
so vGi mang trong tir cung binh thuong. Diéu nay lai din t6i su c6 mit clia ndéng do cao
cua estradiol (E2), n6 gdy ra su ting sinh ciia mo6 nay. Co ché twong tu di dugc gii thich
trong u co tron tir cung (bénh u xo tr cung) va ting sadn mang trong tir cung.

Viéc 1am giam ndng d6 estradiol noi sinh trong cic md bi 4nh huéng s& dén dén
1am giam hoic 1am yéu qua trinh ting sinh cta cac té bao 17B-estradiol trong cic md niy
va do d6 c6 thé dugc sir dung d& phong ngira va diéu tri cic bénh phu thudc estradiol lanh
tinh va ac tinh. Do su lién quan da néu cia 17B-estradiol trong mdt s6 bénh lanh tinh va
4c tinh, cac chit wc ché 17B-hydroxysteroit dehydrogenaza, ma c6 thé dugc sir dung dé
lam giam qua trinh san sinh ndi sinh estradiol tir estron, co thé c6 tac dung diéu tri trong

viéc phong ngtra hodc di€u tri cac roi loan hodc bénh nay 1a rat can thiét.
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M0t s chét (rc ché phan tir nhé dbi véi enzym 17B-HSDI1 da dugc xdc dinh va
néu trong tai li¢u: Poirier D. (2003) Curr Med Chem 10: 453-77 va Poirier D. (2010)
Expert Opin. Ther. Patents 20(9): 1123-1145. Ngoai ra, cac chét (rc ché phan tir nhé dbi
v6i 17B-HSD da dugc boc 16 trong WO 2001/42181, WO 2003/022835,
WO 2003/033487, WO 2004/046111, WO 2004/060488, WO 2004/110459,
WO 2005/032527, va WO 2005/084295.

W02004/085457 boc 16 cac hop chét steroit c¢6 thé wc ché 17p-hydroxysteroit
dehydrogenaza. W02006/003012 boc 160 din xuit D-homo-estrien dugc thé & vi tri 2
thich hgp dé diéu tri cac bénh phu thudc estrogen c6 thé bi anh hudéng béi viée e ché
17B-hydroxysteroit dehydrogenaza typ 1. Tuong tu, WO2006/003013 bdc 16 cac hop chat
estratrienon dugc thé & vi tri 2 c6 thé dung dé phong ngira va didu tri cac bénh phuy thudc
estrogen bi anh huéng bai viée e ché 17p-hydroxysteroit dehydrogenaza typ 1.

Céac chét tuong tu estradiol dugce thé & vi tri 15 tac dung nhu estrogen hoat tinh
khu tri duge boc 10 trong WO02004/085345. W0O2006/027347 boc 10 cac din xuét
estradiol dugc thé & vi tri 15b ¢6 hoat tinh estrogen chon loc dé didu tri hodc phong ngira
cdc bénh lién quan dén thu thé estrogen va céac tinh trang sinh ly. Ngoai ra,
W02005/047303 bdc 16 cac dan xuit estron duge thé & vi tri 3, 15 c6 thé e ché 17p-
hydroxysteroit dehydrogenaza typ 1.

Don quéc té s6 W02008/034796 d& cap dén cac hop chét estratrien triazol thich
hop dé didu tri va phong ngira cac bénh hodc 16i loan phu thudc hormon steroit can tc
ché 17p-hydroxysteroit dehydrogenaza nhu enzym 178-HSD typ 1, typ 2 hodc typ 3. Cac
chit rc ché enzym 17B-HSD typ 3 da dugc bdc 10 trong W099/46279.

Céc don qudc t& W02014/207309, W02014/207310 va W0O2014/207311 1an
lugt dé cap dén cac dan xuét estron C-15 thiazol, din xuét estron C-17 ketimin C-15

thiazol va dAn xuét estradiol C-15 thiazol, cling nhu viéc sir dung ching trong diéu tri.

Ban chit k§ thuat ciia sing ché
Muc dich cta séng ché 1a d& xuét cac hop chét c6 thé dung dé diéu tri céc rbi
loan va c4c bénh lién quan dén mirc estradiol gia ting va/hodc c6 thé diéu tri bing cach
tc ché enzym 17B-HSD1. Mt muc dich khac ciia sang ché 1a d& xuét cac hop chat c6 tac
dung trc ché khong dang k& hoidc khong c6 tac dung trc ché dbi véi enzym 178-HSD2.
Mot trong sd cac van dé lién quan dén cac chét tc ché 17B-HSD1 d4 biét 1a xu

huéng, cu thé 1a d6 6n dinh chuyén hoéa, cla cac hop chét nay. Do d6, mdt muc dich khac
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nita cia sang ché 1a d& xudt cac hop chét c6 do on dinh chuyén hoa duge cai thién.

Mot vAn d& khac lién quan dén céc chét rc ché 17p-HSDI di biét 1a su tao thanh
c4c san pham chuyén héa lién hop va tinh chon loc loai ctia cac hop chét nay. Do d6, mét
muc dich khéc nira cua séang ché 1a dé xuét cac hop chét c6 céc dic tinh cai thién vé cac
thong sb nay.

Sang ché dé cap dén hop chét méi cé cong thire (I):

(1)

trong d6 mdi nhém R1 va R2 doc 14p dugc chon tir nhém bao gém H, va
halogen;

(i) R3 dugc chon tir nhém bao gdm H, va C1-3-alkyl, va

R4 duoc chon tir nhém bao gém

C1-3-alkyl,

di vong no khong dugc thé c6 4 dén 6 cénh chira 1 nguyén tir khéc loai dugc
chon tir nhém bao g@)m nito, luu huynh, va oxy,

di vong khéng no mot phan c6 5 canh chira 1 nguyén tit nito va tuy y 1 dén 2
nguyén tir khac loai nita dugc chon tir nhém bao gbm nito, luu huynh, va oxy, va tiy ¥
dugc thé béng mot hodc hai nhém thé duogc chon tir nhém bao gém halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no 6 canh
chtra 1 dén 2 nguyén tir khac loai doc 1ap dugce chon tir nhém bao gém nito, oxy va luu
huynh va tay ¥ duge thé bing mot hoic hai nhém thé doc 14p duoc chon tir nhém bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy,

di vong thom hodc khéng no khong dugc thé ¢6 5 canh chita 1 nguyén ti nito
va 1 dén 2 nguyén tir khac loai nita doc 14p dugc chon tir nhém bao gbm nito, lvu huynh,
va Oxy,

di vong thom hodc khéng no ¢6 5 canh chtta 1 nguyén tir nito va tuy y 1 dén 2
nguyén ti khac loai nita doc 1ap dugc chon tir nhom bao gbm nito, va oxy, va tity y duoc
thé bang mot hodc hai nhom thé ddc 1ap dugc chon tir nhém bao gbm halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6

canh chtra 1 dén 2 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gbm nito, oxy va
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luu huynh va tlly y duge thé bing mét hodc hai nhém thé doc 1ap dugc chon tir nhom bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom hodc khong no ¢6 6 canh chira 1 nguyén tir nito va tiy y 1 dén 2
nguyén tir khac loai nita doc 14p dugc chon tir nhom bao g@)m nito, luu huynh, va oxy, va
tly ¥ dugc thé bang mot hodc hai nhém thé doc 13p duogc chon tir nhém bao gdm
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, Cl1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chita 1 dén 2 nguyén tir khac loai doc 1ap dugc chon tir
nhém bao gdm nito, oxy va luu huynh va tity ¥ duge thé bing mot hodc hai nhém thé doc
1ap dugc chon tir nhém bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, ho#ic hai nhom thé lién ké c6 thé tao thanh vong ngung tu no ¢6 5 hoidc 6
- canh;

hoic

(ii) R3 va R4 cing véi nguyén tir nito ma ching gén vao tao thanh nhém dugc
chon tir di vong no ¢6 5 dén 6 canh chua nguyén tl nito ndy va tity ¥ duge thé bing nhom
thé dugc chon tir nhém bao gom halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, C1-
3-alkoxy, va (CH,)-C1-3-alkoxy; va di vong ngung tu hodc vong spiro ¢ hai vong khong
duoc thé chira nguyén tir nito nay va tuy y 1 hodc 2 nguyén tir khac loai nita dugc chon
tir nhém bao gbm nito, oxy va luu huynh;
va cac mubi dugc dung cua chung.

Sang ché con dé xuét cac hop chét ¢6 cong thirc (I1):

(I

R3

trong d6 R1, R2, R3 va R4 1a nhu duge xac dinh dbi véi hop chét c6 cong thirc
(I) @ 1am cac chét ban du dé tao ra hop chét c6 cong thirc (I).

Hop chét c¢6 cong thirc (I) theo sang ché c6 thé duoc sir dung dé didu tri, dic biét
1a dé diéu tri hodc phong ngira cac bénh hoic r6i loan phu thudc hormon steroit cAn 1am
giam né)ng d6 estradiol noi sinh hoic tc ché enzym 17B-HSD, & dong vit, cu thé 1a dong
vét ¢6 vii, va ngudi. Cu thé, hop chét co cong thirc (I) 14 cac chéit (e ché enzym 17B-
HSD1, c6 céc déc tinh dugc ly dé diéu tri va/hodc phong ngira cac bénh va tinh trang phu

thudc steroit bao gom, nhung khong chi giéi han &, bénh ung thu vii, caxinom tuyén tién
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liét, bénh ung thu budng trimg, bénh ung ‘thu.’ tr cung, bénh ung thu mang trong tr cung,
tang san mang trong tir cung, bénh lac mang trong trong co tir cung, bénh u xo tir cung,
bénh lac mang trong tir cung, hoi chitng budng trimg da nang, chung dau kinh, chimg da
kinh, tinh trang bing huyét, tinh trang tranh thy thai, dau tuyén tién liét, ting san tuyén
tién liét lanh tinh, chimg loan chirc ning tiét niéu, triéu chung duong tiét niéu duéi, bénh
viém tuyén tién liét man tinh/hdi ching dau vung chiu man tinh (chronic
prostatitis/chronic pelvic pain syndrome, CP/CPPS), bénh lupus ban d6 hé théng
(systemic lupus erythematosus, SLE), bénh xo ctng rai rac, bénh béo phi, bénh viém da
khép dang thip, bénh phdi tic nghén man tinh (chronic obstructive pulmonary disease,
COPD), bénh ung thur phdi, bénh ung thw két trang, cac vét thuong phin mém, cac vét
nhin trén da va bénh duc thay tinh thé.

Hop chit c6 cong thirc (I) theo sang ché thuong c6 hoat tinh e ché & enzym 17-
B-HSD1 trong khoang IC50 tir 0,1nM dén 1uM. Hoat tinh Gc ché c6 thé dugc xac dinh
nhu dugc giai thich trong ngft canh cac vi du thir nghiém.

Sang ché con dé cap dén duoc phim chira lwong hiru hiéu cia mét hodc nhiéu
hop chit c6 cong thirc (1).

Ngoadi ra, séng ché dé cdp dén céc hop chét c¢6 cong thirc (I) hoic mudi duoc
dung ctia chiing dé dung 1am thudc.

Sang ché con dé cap dén cac hop chit ¢6 cong thirc (I) va cac mubi duogc dung
cta chiing dung dé diéu tri cac bénh va rdi loan lanh tinh hodc 4c tinh phu thudc estradiol.

Cubi cing, sang ché dé cap dén phuong phép diéu ché cac hop chit c6 cong thuc

D.

Mo ta chi tiét sing ché

Céc hop chit theo sang ché chira cdu tric 16i steroit c6 héa 1ap thé xac dinh 1a
c4u hinh tyr nhién cia cac estrogen.

Céc hop chét theo sang ché c6 mach bén & vi tri C15, mach bén nay, cung véi
kiéu thé cu thé cua vong A, tao ra cac ddc tinh mang tinh sing tao cta cac hop chét theo
sang ché. Ngoai ra, nhém C-17 carbonyl cua 15i steroit tw nhién ciing c6 thé dugc che di
duéi dang C-17 ketimin dé 1am ting thém cac dic tinh chuyén héa va/hodc trc ché cua
céc hop chit theo sang ché.

Thuét ngir “halogen” nhu dugc st dung & ddy va sau day ban than né hodc duéi

dang mét phén cla cac nhém khéc d€ chi cac nguyén t6 nhém VIla va bao gém cac nhém
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F,CLLBrval

Thuét ngt “alkyl” nhu dugce st dung & ddy va sau ddy la nhém hydrocacbon béo
mach théng, mach nhanh hodc mach vong, dic bi€t 12 mach théng hodc mach nhanh, cé
s& nguyén tir cacbon d3 chi ra, vi du C;¢-alkyl c6 1 dén 6 nguyén tir cacbon trong gbc
alkyl va do d6, vi du, Cy4-alkyl bao gém metyl, etyl, n-propyl, isopropyl, n-butyl, sec-
butyl, isobutyl, tert-butyl va ngoai ra, Cy¢-alkyl bao gém pentyl va hexyl mach thing va
mach nhanh.

Thuét ngit “(per)haloalkyl” nhu dugc st dung & ddy va sau day dé chi nhém bét
ky trong sb cac nhém alkyl néu trén trong d6 mot hodc nhidu nguyén tir hydfo dugc thay
bing (cic) nguyén tir halogen: cu thé 1a I, Br, F hodc Cl. Vi du vé& nhém haloalkyl bao
gém, nhung khong chi gidi han &, clometyl, flometyl va -CH,CF;. Thuit ngi
“perhaloalkyl” duoc hiéu 14 dé chi nhém alkyl, trong d6 tit ca cic nguyén tir hydro dugc
thay bang nguyén t& halogen. Vi du dugc wu tién bao gdm triflometyl (-CF;) va
triclometyl (-CCly).

Thuét ngit “C;3-alkoxy” nhu duogc sit dung & day va sau day dé chi nhém -O-(C;.
s-alkyl) trong d6 “C;-alkyl” c6 nghia dugc xac dinh & trén. Vi du vé cac nhom alkoxy
duoc uu tién bao gdm, nhung khong chi gidi han &, metoxy, etoxy, va iso-propyloxy.

Thuat ngtt “di vong no c6 6 canh chira 1 dén 2 nguyén tir khéac loai doc 1ap duogc
chon tir nhém bao gdm nito, oxy va lwu huynh”, d chi vong don vong, vong nay 14 no va
¢6 4 dén 6 nguyén tir trong vong, va chira 1 nguyén tir khac loai dugc chon tir N, S va O
trong khi cdc nguyén tir trong vong con lai 12 cac nguyén tir cacbon. N6 ¢6 thé dugc thé
bé‘mg mot hodc hai nhém thé nhu da néu, cu thé 13 mdt nhém thé, & nguyén tir trong vong
thich hop bét ky, bao gdm N. Cac nhém thé duogc wu tién bao gdm, nhung khong chi gidi
han &, halogen, cu thé 1a flo, CN, metoxy, va metyl.

Thuat ngit “di vong no khong duoc thé c6 4 dén 6 canh chira 1 nguyén tir khac
loai dugc chon tir nhom bao gE‘)m nito, Iuvu huynh, va oxy”, dé chi vong don vong, vong
nay 1a no va c6 4 &n 6 nguyén tir trong vong, va chira 1 nguyén tir khac loai dugc chon
tr N, S va O trong khi cac nguyén tir trong vong con lai 1a cdc nguyén tir cacbon. Vong
nay 1a khong duoc thé. Cac nhom dai dién bao gdbm oxetanyl, pyrolidinyl, piperidinyl, va
tetrahydropyranyl, cu thé 13 oxetanyl va tetrahydropyranyl.

Thuét ngit “di vong khong no mét phan c6 5 canh chira 1 nguyén tir nito va tity ¥

1 d¢én 2 nguyén ti khac loai nita dugc chon tir nhém bao gom nito, luu huynh, va oxy” dé
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chi vong don vong, vong nay 1a khong no mdt phin cé 5 nguyén tir trong vong chira it
nhit mot lién két doi gitra nguyén tir trong vong va chira 1 nguyén tir nito va tiy y 1 dén
2 nguyén tir khéc loai nifta dugc chon tir nhém bao g@)m N, S va O, trong khi cac nguyén
tir trong vong con lai 13 cac nguyén tir cacbon. N6 c6 thé dugc thé bing mot hodc hai
nhém thé nhu d3 néu, cu thé 13 mét nhém thé, & nguyén tir trong vong thich hop bét ky,
bao gdbm N. Cac nhém thé duge uu tién bao gdm, nhung khong chi giéi han &, halogen,
cu thé 1a flo, CN, metoxy, va metyl. Cac nhom dai dién bao gdbm dihydrothiazolyl.

Thuat ngit “di vong thom hodc khéng no khéng dugc thé ¢ 5 canh chira 1
nguyén tir nito va 1 dén 2 nguyén tir khéc loai nita doc 14p dugc chon tir nhém bao gdm
nito, luu huynh, va oxy” dé chi vong don vong c6 5 nguyén tir trong vong va vong nay la
thom hoic khong no va chira 1 nguyén tir nito va 1 dén 2 nguyén tir khac loai nita doc lap
dugc chon tir N, S va O, trong khi cdc nguyén tr trong vong con lai 1a cac nguyén ti
cacbon. Vong nay 13 khong dugc thé. Cac nhém dai dién bao gbm thiadiazolyl.

Thuét ngir “di vong thom hodc khong no ¢6 5 canh” dé chi vong don vong ¢6 5
nguyén tr trong vong va vong nay la thom hodc khéng no va chira 1 nguyén tir nito va
tuy y 1 dén 2 nguyeén tr khéc loai nita doc 14p duge chon tir nhém bao gﬁ”)m N, va O,
trong khi céc nguyén tir trong vong con lai 1a cic nguyén tir cacbon. N6 ¢6 thé duogc thé
bang mdt hodc hai nhom thé nhu da néu, cy thé 13 mot nhom thé, & nguyén tir trong vong
thich hop bét ky, bao gdbm N. Céc nhém thé duge vu tién bao gbm, nhung khong chi gi6i
han &, halogen, cu thé 1 flo, CN, metoxy, va metyl. C4c nhom dai dién bao gdbm oxazolyl
va metyloxazolyl.

Thuit ngit “di vong thom hodc khdng no cé 6 canh chita 1 nguyén tir nito va tuy
v 1 dén 2 nguyén tir khac loai nira doc 1ap duoc chon tir nhém bao gdm nito, va oxy” dé
chi vong don vong c6 6 nguyén ti trong vong va vong nay la thom hodc khong no chira 1
nguyeén tf nito va tuy y 1 dén 2 nguyén tr khac loai nita doc 14p duge chon tir nhém bao
gdm N, S, va O, trong khi cic nguyén tir trong vong con lai 1 cac nguyén tir cacbon. N6
c¢6 thé dugc thé bing mot hodc hai, tot hon 13 mot, nhém thé nhu d3 néu, cu thé 13 mot
nhém thé, & nguyén tr trong vong thich hop bét ky, bao gdbm N. Cac nhém thé dugc wu
tién bao gdm, nhung khong chi giéi han &, halogen, cu thé 1a flo, CN, metoxy, va metyl.
C6 1oi néu nhém thé nay ndm & vi tri para cia vong. Cac nhém dai dién bao gdm
pyridinyl, flopyridinyl, xyanopyridinyl, metylpyridinyl, dimetylpyridinyl,
isopropylpyridinyl, hydroxypyridinyl, metoxypyridinyl, morpholinopyridinyl,
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metylpiperazinylpyridinyl, pyrazinyl, metylpyridazinyl, va metoxypyridazinyl; cu thé 1a
flopyridinyl, metoxypyridinyl, metylpyridazinyl, va metoxypyridazinyl.

Thuét ngit “dj vong no ¢6 5 dén 6 canh chira nguyén tir nito”, dé chi vong don
vong no ¢6 6 nguyén tir trong vong va chita 1 nguyén ¥ nito trong khi cidc nguyén tir
trong vong con lai 14 cac nguyén tir cacbon. N6 c6 thé dugc thé bing mot hoic hai nhom
thé nhu d4 néu, cu thé 13 mot nhém thé, & nguyén tir trong vong thich hop bit ky, bao
gbm N. Cac nhém thé dugc wu tién bao gdm, nhung khéng chi gii han &, halogen, cu
thé 1a flo, CN, metoxy, va metyl. Cac nhém dai dién bao gdém pyrolidinyl, va
metoxymetylpyrolidinyl.

Thuét ngir “di vong ngung tu hodc vong spiro c¢6 hai vong khéng dugc thé chira
nguyén tr nito ndy va tuy y 1 hodc 2 nguyén tir khac loai nita dugc chon tir nhém bao
gbm nito, oxy va luu huynh” dé chi hé vong c6 hai vong trong d6 cic vong nay c6 thé
duge nbi véi nhau dudi dang hé vong spiro hodc duéi dang hé vong ngung tu, t6t hon 1a
dudi dang hé vong spiro, va chira nguyén tir nito va tiy y 1 hodc 2 nguyén tir khac loai
nita dugce chon tir N, O va S nhu d3 chi ra trong khi cdc nguyén tr trong vong con lai 1a
cac nguyén tir cacbon. Hé vong nay 1a khong dugc thé. Cac nhém dai dién bao gdbm
oxaazaspiro[4,5]decanyl.

Thuét ngit “vong ngung tu no ¢6 5 hodc 6 canh” dé chi vong ngung tu, vong nay
13 no hogic khong no mdt phin va do d6 bd sung 3 dén 4 nguyén tir trong vong nita viao
vong ban diu ma duoc ngung tu vao nd va tity v chira 1 dén 2 nguyén tir khac loai, mdi
nguyén tr doc 14p dugc chon tir N, S va O trong khi cdc nguyén tir trong vong con lai 1a
cac nguyén tir cacbon.

Thuét ngir “tlly y duge thé” nhu duge sit dung & ddy va sau ddy trong ngir canh
nhom phenyl dé nhi phenyl hodc khong dugce thé hoic dugc thé doc 14p bing mot hoic
nhiéu, cu thé 1a 1, 2, hodc 3, nhém thé dugc ga‘in & nguyén tir c6 thé c6 bat ky dé tao ra
hop chit 6n dinh, vi du pyridinyl c6 thé dugc thé mot 14n bang nhom thé da néu duge gin
v6i vi tri thich hop bt ky ctia vong pyridinyl. Néi chung, “dugc thé” dé chi nhom thé
nhu duge xac dinh & dy trong d6 mot hodc nhiéu lién két voi nguyén tir hydro chira
trong d6 duoc thay bing lién két véi nguyén tir khong phai hydro néu khéng duoc chi o
theo cach khéc. Cu thé 1a mdi cac nhém thé nay doc 14p dugc chon tir nhém bao gdém
halogen, cu thé 1a F; Ci4-alkyl, cu thé 1a metyl; OH; C,_4-alkoxy, cu thé 1a metoxy; va
CN.
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“Tiy y” hodc “theo cach tily ¥ ¢ nghia 13 sy kién hoic tinh hudng dugc moé ta
sau d6 c¢6 thé nhung khong nhét thiét xay ra, va phan mo ta nay bao gém céc truong hop
trong d6 sy kién hodc tinh hudng nay xay ra va cac trudng hop trong d6 né khong xay ra.
“Bao gdm” hodc “viéc bao gdbm” ¢ nghia 1a tdp hop duoc mé ta sau d6 c6 thé nhung
khong nhét thiét bao gdm cac thanh phan khéc.

Thuét ngir “duoc dung” 14 c6 thé ding dé bao ché duge pham thudng 13 an toan,
khong doc, va khong phai 13 khong mong mudn vé mit sinh hoc va khong phai khong
mong mudn vé mit khac, va bao gdm c6 thé ding dé st dung trong tha y ciing nhu sir
dung trong dugc phim cho ngudi.

Thuét ngir “mudi cong axit” bao gdm mubi cong axit hitu co va vo co khéng doc
bét ky ma hop chét c6 cong thirc (I) c6 thé tao ra. Cac axit vo co d& minh hoa tao thanh
cac mudi thich hop, bao gdm, nhimg khong chi gi6i han &, hydro clorua, hydro bromua,
axit sulphuric va phosphoric. Céc axit hitu co dé minh hoa tao thanh cac muéi thich hop,
bao gém, nhung khong chi giéi han &, axit axetic, axit lactic, axit malonic, axit sucxinic,
axit glutaric, axit fumaric, axit malic, axit tartric, axit xitric, axit ascorbic, axit maleic,
axit benzoic, axit phenyl axetic, axit xinamic, axit metan sulfonic, axit salixylic, va axit
tuong tw. Thuit ngir “mudi cong axit” nhu duge sit dung & ddy con bao gdm cac solvat
ma céc hop chit va mubi cua ching c6 thé tao thanh, nhu, vi du, hydrat, alcolat, va chét
tuong tr. Cac mudi nay con bao gdbm cac mudi c6 thé ding dé phan giai khong ddi ximg
céac raxemat.

Thuét ngit “mubi cong bazo” bao gdbm cic mubdi cong bazo khong doc bat ky ma
hop chit c6 cong thic (I) ¢6 thé tao thanh. Cac mudi bazo thich hop bao gém, nhung
khong chi gidi han &, céc mubi thu dugc tir cac bazo vé co nhu mudi nhom, amoni,
canxi, déng, sat, lithi, magie, mangan, kali, natri, va kém, cu thé 12 mudi natri va amoni.
Vi du khéc v& mudi cong bazo hitu co bao gém cac mudi cia trialkylamin, nhu mudi ciia
trietyl amin va trimetyl amin, va cholin.

Séang ché d& cap dén hop chit méi c6 cong thirc (I)

N-OH

V)

R3

trong d6 mdi nhém R1 va R2 doc 14p duoc chon tir nhém bao gém H, va
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halogen;

(i) R3 dugc chon tir nhém bao gdm H, va C1-3-alkyl; va

R4 dugce chon tir nhém bao gém

C1-3-alkyl,

di vong no khéng duogc thé c6 4 dn 6 canh chira 1 nguyén tir khéac loai dugce
chon tir nhém bao gdm nito, luu huynh, va oxy,

di vong khong no mét phin c6 5 canh chira 1 nguyén tir nito va tuy y 1 dén 2
nguyén tir khac loai nira dugc chon tir nhém bao gdm nito, lvu huynh, va oxy, va tiy y
duoc thé béng mot hodc hai nhom thé duge chon tir nhém bao gém halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no 6 canh
chira 1 dén 2 nguyén ti khac loai doc 14p dugce chon tir nhom bao gE”)m nito, oxy va luu
huynh va tiy ¥ duge thé bﬁng mot hodc hai nhém thé doc 13p dugc chon tir nhém bao
gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy,

di vong thom hodc khong no khong dugce thé c6 5 canh chira 1 nguyén tir nito va
1 dn2 nguyén tir khéc loai nita doc 1dp dugce chon tir nhém bao gf‘)m nito, luu huynh, va
0XYy,

di vong thom hodc khong no ¢6 5 canh chira 1 nguyén tir nito va thy y 1 dén 2
nguyén tir khéc loai nita doc 14p dugc chon tir nhém bao gdm nito, va oxy, va tiy v dugc
thé biang mot hodc hai nhém thé doc 14p duoc chon tir nhém bao gdm halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chta 1 dén 2 nguyén tir khac loai doc 14p duge chon tir nhém bao gém nito, oxy va
Irru huynh va tity ¥ duoc thé biang mot hodc hai nhém thé doc 1ap duge chon tir nhém bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom hoic khéng no c6 6 canh chira 1 nguyén tir nito va tiy y 1 dén 2
nguyén tir khac loai nita doc 1ap duge chon tir nhém bao gdém nito, lvu huynh, va oxy, va
tuy y dugce thé béng mot hodc hai nhém thé doc 1ap dugc chon tir nhém bao gém
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chtra 1 dén 2 nguyén tir khac loai doc 1ap duge chon tir
nhém bao gdm nito, oxy va luu huynh va tily ¥ duge thé bang mot hodc hai nhom thé doc
14p dugc chon tir nhém bao gdm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hodc hai nhom thé lién ké c6 thé tao thanh vong ngumg tu no ¢6 5 hoic 6
canh;
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hodc

(ii) R3 va R4 cing véi nguyén tir nito ma chiing gin vao tao thanh nhém dugc
chon tir di vong no ¢6 5 dén 6 canh chita nguyén tir nito ndy va tity y duoc thé bing nhém
thé dugc chon tir nhém bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, C1-
3-alkoxy, va (CH,)-C1-3-alkoxy; va di vong ngung tu hodc vong spiro c6 hai vong khong
dugc thé chira nguyén tr nito nay va tily v 1 hodc 2 nguyén tir khac loai nita dugc chon
tir nhom bao gdm nito, oxy va luu huynh;
va cac mudi dugc dung cua ching.

Trong céc hop chit theo sang ché, nhém C-17 carbonyl ctia 16i estron tu nhién c6
thé dwoc che dudi dang C-17 ketimin dé 1am ting cac dic tinh chuyén héa va/hodc trc ché
ctia hop chét ¢6 cong thirc (I) theo sang ché.

Céc hop chét theo sdng ché c6 hoat tinh mong mubn c6 thé dugce tao ra dé dang
tir hop chat twong tmg mang nhém C-17 carbonyl ciia 16i estron tir nhién. Do d6, séng
ché dé cap dén hop chét c6 cong thirc (I):

(1)

R3

trong d6 R1, R2, R3 va R4 1a nhu duge xac dinh ddi véi hop chit c6 cong thirc
(D). Cac hop chit nay 1a cac chit ban dau truc tiép dé didu ché hop chét ¢ cong thirc (I).
Do d6, cac vi du vé cac nhom thé R1 dén R4 ctia hop chit c6 cong thirc (I) néu dudi day
ciing 4p dung cho hop chit c6 cong thirc (II).

Viéc chon cdc nhom thé cua vong A, tic 1a cdc nhém thé R1 va R2, 1a dic biét
quan trong dé dat dugc cic dic tinh can thiét clia cac hop chét theo sang ché.

Trong vi du th nhit theo sang ché, mdi nhém R1 va R2 doc 1ap duoc chon tir
nhém bao gdbm H, F va Cl, tét hon 1a F va Cl. Trong vi du thir hai theo sang ché mét
trong s6 R1 va R2 12 H va nhém con lai 14 F hodc Cl, t6t hon 12 F. Trong vi du thir ba
theo sang ché ca R1 va R déu la H.

Do d6, trong mot vi du khac vé hop chit c6 cong thirc (I) theo sang ché R1 1a
nhu dugc xac dinh & trén, cu thé 1a halogen, tét hon 1a F hodic CL, tdt hon nita 1a F, va R2
1a H. Theo mot vi du khéc theo séang ché, R1 1a H va R2 1a nhu dugc x4c dinh & trén, cu
thé 1a halogen, t6t hon 14 F hodc CL, t6t hon nita 1a F.
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Do d6, sang ché dé cap dén hop chit c6 cong thirc (Ta):

(Ia)

trong d6 R1, R3, va R4 1a nhu dugc xac dinh & trén.

Ngoai ra, viéc chon cic nhom thé R3 va R4 13 dic biét quan trong dé dat duge
cac dic tinh can thiét clia cac hop chét theo sang ché.

Theo mét khia canh cua sang ché, R3 1a H hoic metyl, cu thé 1a H, va R4 duoc
chon tir nh6m bao gbém:

di vong thom hoic khong no khéng dugc thé c6 5 canh chira 1 nguyén tir nito va
1 dén2 nguyén tir khac loai nita doc 14p dugc chon tir nhém bao gf?)m nito, luu huynh, va
OXY,

di vong thom hodc khong no c¢6 5 canh chira 1 nguyén tir nito va ty y 1 dén 2
nguyén tir khéc loai nira doc 1ap duoc chon tir nhém bao gbm nito, va oxy, va tily v dugc
thé bang mot hodc hai nhém thé doc 14p duoc chon tir nhém bao gdm halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chira 1 dén 2 nguyén tir khac loai ddc 14p dugce chon tir nhém bao gf“)m nito, oxy va
Iuu huynh va tily ¥ duge thé bang mot hoic hai nhém thé doc 1ap duoc chon tir nhém bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom hodc khong no c6 6 canh chtra 1 nguyén tir nito va tuy y 1 dén 2
nguyén tir khéc loai nita doc 1ap duoc chon tir nhém bao gbdm nito, luvu huynh, va oxy, va
tuy y dugce thé béng mot hodc hai nhom thé doc 1ap duoc chon tir nhom bao gém
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, Cl1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chira 1 dén 2 nguyén tir khac loai doc 14p dugce chon tir
nhom bao gdm nito, oxy va lru huynh va tity ¥ dugc thé bing mot hodc hai nhom thé doc
lap duoc chon tir nhém bao gdm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hodc hai nhém thé 1ién k& c6 thé tao thanh vong ngung tu no ¢ 5 hodc 6
canh. _

Theo mot khia canh khéc theo sang ché, R3 14 H hoic metyl, cu thé 1a H, va R4
dugc chon tir nhém bao gbébm oxetanyl, pyrolidinyl, piperidinyl, tetrahydropyranyl,
dihydrothiazolyl, thiadiazolyl, oxazolyl, metyloxazolyl, pyridinyl, flopyridinyl,
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xyanopyridinyl, metylpyridinyl, dimetylpyridinyl, isopropylpyridinyl, hydroxypyridinyl,
metoxypyridinyl, morpholinopyridinyl, metylpiperazinylpyridinyl, pyrazinyl,
metylpyridazinyl, v metoxypyridazinyl; cu thé 13 tir nhém bao gdm oxetanyl va
tetrahydropyranyl, dihydrothiazolyl, thiadiazolyl, oxazolyl, metyloxazolyl, flopyridinyl,
metoxypyridinyl, metylpyridazinyl, va metoxypyridazinyl.

Theo mdt khia canh khac cia sang ché, R3 va R4 cing v6i nguyén tir nito ma
ching gin vao tao thanh vong duoc chon tir nhém bao gdém pyrolidinyl, va
metoxymetylpyrolidinyl, va oxaazaspiro[4,5]decanyl.

Theo mot khia canh cu thé cua hop chét c6 cong thirc (Ta),

R1 14 halogen, tdt hon 14 F;

R31aH, va

R4 duoc chon tir nhém bao gém:

di vong thom hoic khong no khong duge thé c6 5 canh chira 1 nguyén tr nito va
1 dén 2 nguyén tir khac loai nita doc 14p dugc chon tir nhém bao gém nito, luu huynh, va
OXY,

di vong thom hodc khong no c¢é 5 canh chira 1 nguyén tir nito va tuy y 1 dén 2
nguyén tir khic loai nira doc 14p dugc chon tir nhém bao gbm nito, va oxy, va tiy ¥ duge
thé béng mot hodc hai nhém thé doc 1ap dugc chon tir nhém bao gém halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chira 1 dén 2 nguyén ti khéac loai ddc 1dp dugc chon tir nhém bao g@)m nito, oxy va
lwu huynh va tiy ¥ duge thé bing mot hoic hai nhém thé doc 1ap duge ché_)n tr nhém bao
g6m halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom hodc khong no c6 6 canh chira 1 nguyén tir nito va tiy y 1 dén 2
nguyén tr khéc loai nita doc 14p dugc chon tir nhém bao gbm nito, luu huynh, va oxy, va
tiy ¥ dugc thé bing mot hodc hai nhém thé doc 1ap duge chon tir nhém bao gdm
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chira 1 dén 2 nguyén ti khéc loai doc 14p dugc chon tir
nhém bao gdm nito, oxy va lru huynh va ty v dugc thé bing mot hoic hai nhém thé doc
13p dugce chon tir nhom bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hodc hai nhém thé 1ién k& c6 thé tao thanh vong ngung tu no ¢6 5 hodc 6
canh;

va cac muoi dugce dung cta chung.
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Do d6, sang ché d& cap dén hop chét c6 cong thire (I) trong d6 R2 vaR3 1a H, va
céc hop chét co6 cong thirc (Ib):

(Ib)

trong d6 R1 va R4 1a nhu duge x4c dinh & trén.
Trong céc vi du vé hop chit c6 cong thirc (I), (Ia) va (Ib), R4 14 di vong thom c6
6 canh c6 cong thirc (A):
Ry
RsﬁRa ®
ON
trong do
X 1a CR9 hodc N;
mot trong s6 R6, R7, R8 1 H, va cac nhém con lai doc 14p dugc chon tir nhém
bao g?)m H, halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, va vong
morpholin; va
R9 1a H hodc C1-3-alkyl.
Theo mdt khia canh dac biét c6 lgi cua sang ché, R4 1a di vong thom c6 6 canh

c6 cong thire (A), trong d6 R6 va R7 déu 12 H va c6 cong thirc (B):

Rs
| \X (B)
%N
trong d6

X 12 CH hoic N, tét hon 1a CH; va

R8 duoc chon tir nhém bao gém H, halogen, CN, Cl1-3-alkyl, C1-3-
(per)haloalkyl, OH, C1-3-alkoxy, va vong morpholin.

Theo mot khia canh, R8 dugc chon tir nhom bao g6m halogen, tot hon 1a F,
metyl, metoxy. T6t nhit néu R8 13 F.

Theo mét vi du khac v& hop chit c6 cong thire (I), (Ia) va (Ib), R4 1a di vong
thom cé 6 canh c6 cong thirc (B), trong d6 R6 va R8 déu 12 H va c6 cong thic (C):
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R7
) ©
2 NcX

trong do

X 1a CH hogc N, tét hon 1a CH; va

R7 duoc chon tir nhém bao gém H, halogen, CN, Cl1-3-alkyl, C1-3-
(per)haloalkyl, OH, C1-3-alkoxy, va vong morpholin.

Theo mot khia canh, R7 duge chon tir nhém bao g6m halogen, tdt hon 1a F, OH,
metyl, metoxy. T6t nhat néu R7 13 metoxy va metyl.

Theo mot vi du khac cua sang ché, hop chit c6 cong thirc (I) 12 cac hgp chat
duoc thé hién trong bang 1.

Theo mét vi du dién hinh cia sang ché, hop chit c6 cong thirc (I) duge chon tir
nhém bao gdm:

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;

3-((138,15R, E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(oxetan-3-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-metyl-(oxetan-3-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-1-(pyrolidin-1-yl)propan-1-on;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit;
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3-((13S,15R,E)-4-flo-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
N-(4,5-dihydrothiazol-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyamino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
N,N-dietyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-metyl-N-(oxetan-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit;
N,N-dietyl-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta]a]phenantren- 15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15 -y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4,5-dihydrothiazol-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-1-(8-oxa-2-azaspiro[4,5]decan-2-
yl)propan-1-on;
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3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N,N-dietylpropanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit;
3-((13S,15R,E)-3-clo-1 7-(hydroxyimino)‘- 13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]Jphenantren-15-yl)-N-(3-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metyloxazol-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)- N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)- N-(5-xyanopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-

yl)propanamit;
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3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metyl-N-(tetrahydro-2H-pyran-4-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-
yl)propanamit;
6-(3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
N-(5-flopyridin-2-y1)-3-((13S,15R E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopentala]phenantren-15-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-hydroxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
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3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-y1)-N-(5-metyloxazol-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metylpropanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N,N-dimetylpropanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit;
N-xyclohexyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8.9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-(8-oxa-2-azaspiro[4,5]decan-2-
yl)propan-1-on;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
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3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-morpholinopropan-1-on;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta]a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-yl)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
N-(4-flopyridin-2-y1)-3-((13S,15R E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta|a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit;
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N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta|a]phenantren- 15-yl)propanamit;

N-(6-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta]a]phenantren- 15-yl)propanamit;

3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;

6-(3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamido)-
N,N-dimetylnicotinamit;

3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(2-ox0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;

6-(3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-
N,N-dimetylnicotinamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
Vacécrnuéiduchungcﬁachﬁng.

Theo mot khia canh dwoc wu tién theo sang ché, hop chat c6 cong thirc (I) duge
chon tir nhém bao gom:

3-((13S,15R, E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;

3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;
va cac mubi dugc dung clia ching.

Theo mot khia canh dic bi€t c6 lgi cua sang ché, hop chét c6 cong thue (IT) dugc
chon tir nh6m bao gdém:

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit;
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopentaa]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopentaa]phenantren-15-y1)-N-(oxetan-3-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metyl-(oxetan-3-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-0x0-3-(pyrolidin-1-yl)propyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit;
N-(4,5-dihydrothiazol-2-yl)-3-((13S,15R)-4-flo-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N,N-dietyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metylpropanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N,N-dimetylpropanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit;
N-xyclohexyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-0x0-3-(8-0xa-2-azaspiro[4,5 |decan-2-
yl)propyl)-6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-morpholino-3-oxopropyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-oxo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-yl)-3-((13S,15R)-3-flo-13-metyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
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N-(4-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentala]phenantren-15-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
N-(6-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
6-(3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit;
6-(3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit;
va cac mudi dugc dung cia ching.
Sang ché con dé cap dén phuong phap diu ché hop chit theo sang ché bao gém
cac budc:

cho hop chét ¢ cong thirc (I1T)

(Il
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trong d6 mdi nhom R1 va R2 doc 1ap dugc chon tir nhom bao gém H, va
halogen;
phan tmg vé6i hop chit c6 cong thirc (IV)
NR3R4 (IV)
trong d6 R3 va R4 1a nhu dugc x4c dinh dbi v6i hop chit c6 cong thie (1),
voi su ¢6 mit cia chét phén Umg tao lién két amit, cu thé 1a T;P va bazo, t6t hon
1a pyridin,
dé thu dugc hop chét ¢6 cong thirc (IT), va cho hop chit thu dugc phan tmg véi hop chét
NH,-OH (V)
hodc hydro halogenua ciia no,
V041 su ¢6 mit cua bazo, t6t hon 1a pyridin,
dé thu duoc hop chét c6 cong thirc (I);
va tily y chuyén héa hop chit c6 cong thire (I) thanh mudi dugc dung ctia né.

Céc phuong an duge danh sb

1. Hop chét ¢6 cong thirc (I)
N-OH

R1 e}

R3

trong d6 moi nhém R1 va R2 doc 14p dugc chon tir nhém bao gbém H va halogen;

(i) R3 duoc chon tir nhém bao gdbm H va C1-3-alkyl; va

R4 dugc chon tir nhém bao gém

C1-3-alkyl,

di vong no khong duoc thé c6 4 dén 6 canh chira 1 nguyén tir khac loai duge
chon tir nhém bao gbm nito, lru huynh, va oxy,

di vong khéng no mét phan c6 5 canh chira 1 nguyén tir nito va tuy y 1 dén 2
nguyén t khac loai nita dugc chon tir nhém bao gbm nito, luu huynh, va oxy, va tlly ¥
duge thé béng mot hodc hai nhém thé dugce chon tir nhém bao gf‘)m halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no 6 canh
chtra 1 dén 2 nguyén tir khac loai doc lap duge chon tir nhém bao gbm nito, oxy va hru

huynh va tity y duge thé bing mot hozc hai nhém thé doc 1ap duge chon tir nhém bao
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gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy,

di vong thom hoic khong no khéng dugc thé c¢6 5 canh chira 1 nguyén tir nito va
1 dén 2 nguyén tir khac loai nita doc 14p duge chon tir nhém bao gbm nito, lru huynh, va
0XYy,

di vong thom hodc khong no c6 5 canh chira 1 nguyén tr nito va tuy y 1 dén 2
nguyén tir khéc loai nita doc 1ap dugce chon tir nhém bao gbm nito, va oxy, va tlly y dugc
thé bﬁng mot hodc hai nhom thé doc 1ap dugc chon tir nhém bao gém halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chira 1 dén 2 nguyén tir khac loai doc 1ap duge chon tir nhém bao gdm nito, oxy va
Iwu huynh va tity ¥ dugc thé bing mot hodc hai nhém thé doc 1ap dugc chon tir nhém bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom ho#c khong no ¢6 6 canh chita 1 nguyén tir nito va tuy y 1 dén 2
nguyén tr khéc loai nita doc 14p dugce chon tir nhom bao gbm nito, luu huynh, va oxy, va
tiy v dugc thé bing mot hoic hai nhom thé doc 14p duoc chon tir nhém bao gbm
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chura 1 dén 2 nguyén t& khac loai doc l4p duoc chon tir
nh6m bao gdm nito, oxy va luu huynh va tiry v dugc thé bang mot hodc hai nhém thé doc
1ap dugc chon tir nhém bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hodc hai nhom thé lién ké c6 thé tao thanh vong ngung tu no c¢6 5 hodc 6
canh;

hodc

(i) R3 va R4 cung véi nguyén t nito ma ching gdn vio tao thanh nhém duge
chon tir di vong no c¢6 5 dén 6 canh chita nguyén tir nito nay va tiry y dugc thé bing nhom
thé dugc chon tir nhém bao gdm halogen, CN, metyl, C1-3-(per)haloalkyl, OH, va
metoxy; va di vong ngung tu hodc vong spiro c6 hai vong khong dugc thé chira nguyén
tr nito ndy va tuy y 1 hodc 2 nguyén tir khac loai nita dugc chon tir nhém bao gbm nito,
oxy va luu huynh;
hodc mubi dugc dung cia né.

2. Hop chét nhu dugc néu trong phuong 4n 1, c6 cong thirc (Ia)
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(la)

R3

trong d6 R1, R2, R3, va R4 1a nhu dugc xéc dinh trong phuong an 1.

3. Hop chit nhu dugc néu trong phuong 4n 2, trong d6 R1 duogc chon tir nhém bao
gbm H, F va Cl, tét hon 1a F va CL.

4. Hop chit nhu dwoc néu trong phuong 4n bét ki trong s6 cac phuong an tir 1 d¢én
3, trong d6 R3 14 H hodc metyl.

5. Hop chit nhu dugc néu trong phuong 4n 4, trong d6 R3 13 H.

6. Hop chit nhu dwoc néu trong phuong 4n bét ky trong s6 cac phuong 4n tir 1 dén
5, trong d6 R4 dugc chon tir nhém bao gdm

di vong thom hoic khong no khéng dugc thé c6 5 canh chira 1 nguyén tir nito va
1 dén 2 nguyén tir khac loai nira doc 14p dugc chon tir nhém bao gdm nito, luu huynh, va
0XYy,

di vong thom hodc khong no c¢6 5 canh chita 1 nguyén tir nito va tuy y 1 dén 2
nguyén tir khic loai nira doc 14p dugc chon tir nhém bao gbm nito, va oxy, va tlty ¥ dugc
thé béng mot hodc hai nhom thé doc 1ap dugce chon tir nhém bao g6m halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chira 1 dén 2 nguyén t khéac loai doc 14p dugc chon tir nhém bao gém nito, oxy va
lwu huynh va tiy ¥ duge thé bing mot hoic hai nhém thé doc 1ap duge chon tir nhém bao
g(‘A)m halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va

di vong thom hozic khong no c6 6 canh chira 1 nguyén i nito va tiy ¥ 1 dén 2
nguyén tir khac loai nira doc 14p dugc chon tir nhém bao gbém nito, lru huynh, va oxy, va
tiy v dugc thé bing mot hodc hai nhém thé doc 1ap duge chon tir nhém bao gbm
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, Cl1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chtra 1 dén 2 nguyén tir khéc loai doc lap dugc chon tir
nhém bao gdm nito, oxy va lru huynh va tiry ¥ dugc thé bing mot hodc hai nhém thé doc
1ap dugc chon tir nhém bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hodc hai nhém thé 1ién ké c6 thé tao thanh vong ngung tu no ¢6 5 hodc 6
canh.
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7. Hop chéit nhu duoc néu trong phuong 4n bat ky trong sd cac phuong 4n tir 1 dén
5, trong d6 R4 dugc chon tir nhém bao gébm oxetanyl, pyrolidinyl, piperidinyl,
tetrahydropyranyl, dihydrothiazolyl, thiadiazolyl, oxazolyl, metyloxazolyl, pyridinyl,
flopyridinyl, xyanopyridinyl, metylpyridinyl, dimetylpyridinyl, isopropylpyridinyl,
hydroxypyridinyl, metoxypyridinyl, morpholinopyridinyl, metylpiperazinylpyridinyl,
pyrazinyl, metylpyridazinyl, vd metoxypyridazinyl; cu thé 13 tir nhém bao gdm oxetanyl
va tetrahydropyranyl, dihydrothiazolyl, thiadiazolyl, oxazolyl, —metyloxazolyl,
flopyridinyl, metoxypyridinyl, metylpyridazinyl, va metoxypyridazinyl.

8. Hop chét nhu duoc néu trong phuong 4n bat ky trong s6 cac phuong an tir 1 dén
4, trong d6 R3 va R4 cung vdi nguyén tir nito ma ching gin vao tao thanh vong duoc
chon tir nhém bao gbm pyrolidinyl, metoxymetylpyrolidinyl, va oxaazaspiro[4,5]decanyl.

9. Hop chit nhu duoc néu trong phurong 4n 3, trong d6 hop chét nay c6 cong thirc
(Ib):

(Ib)

trong d6 R1 va R4 1a nhu dugc x4c dinh trong phuong 4n 1.
10. Hop chit nhu dugc néu trong phuong 4n 9, trong d6 R4 14 dj vong thom c6 6
canh c6 cong thirc (A):

trong d6

X 1a CR9 hoac N;

mot trong s6 R6, R7, R8 1a H, va cac nhém con lai doc 18p dugc chon tir nhém
bao gdm H, halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, va vong
morpholin; va

R9 1a H hodc C1-3-alkyl.

11. Hop chét nhu dugc néu trong phwong 4n 1 dugc chon tir nhém bao gbm:

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-

decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
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3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R, E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(oxetan-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metyl-(oxetan-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-(pyrolidin-1-yl)propan-1-on;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit;
N-(4,5-dihydrothiazol-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxylamino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopentala]phenantren-15-yl)propanamit;
N,N-dietyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopentala]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
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3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metyl-N-(oxetan-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(1,3,4-thiadiazol-2-yl)propanamit;
N,N-dietyl-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(4,5-dihydrothiazol-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-(8-oxa-2-azaspiro[4,5]decan-2-
yl)propan-1-on;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)- N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)- N,N-dietylpropanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metyloxazol-2-yl)propanamit;
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3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-(5-xyanopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-metyl-N-(tetrahydro-2H-pyran-4-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-
yl)propanamit;
6-(3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
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3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]Jphenantren-15-y1)-N-(2-ox0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
N-(5-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-yl)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3-hydroxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metyloxazol-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((135,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metylpropanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N,N-dimetylpropanamit;
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3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-N-(tetrahydro-2H-pyran-4-yl)propanamit;
N-xyclohexyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H—Xyclopenta[d]phenantren- 15-y1)-1-(8-oxa-2-azaspiro[4,5]decan-2-
yl)propan-1-on;
3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-y1)-N-(5-metylisoxazol-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-morpholinopropan-1-on;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15RE)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
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N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
N-(4-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3,5-diflopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(6-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
6-(3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-
N,N-dimetylnicotinamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(2-ox0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
6-(3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-

N,N-dimetylnicotinamit;
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3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
hodc mubi duoc dung ciia né.

12. Hop chét nhu duoc néu trong phuong 4n 11 dugc chon tir nhém bao gbm:

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;

3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
hodc mubi dugc dung cua n6.

13. Hop chét c¢6 cong thirc (I1):

(I

R3

trong d6 R1, R2, R3, va R4 1a nhu dugce xac dinh trong phuong 4n 1.

14. Hop chéit nhu dugc néu trong phuong 4n 13, trong d6 mdi nhém R1 va R2 doc
1ap dugc chon tir nhém bao gdm H va halogen, t5t hon 1a F va Cl.

15. Hop chét nhu dwgc néu trong phuong 4n bét ky trong sé cac phuong 4n 13 dén
14, trong @6 R3 1a H hodc metyl.

16. Hop chét nhu dugc néu trong phuong 4n bét ky trong sb cac phuong an 13 dén
15, trong d6 R4 dugc chon tir nhém bao gdm

di vong thom hodc khong no khéng duogc thé c6 5 canh chira 1 nguyén tir nito va
1 dn2 nguyén tr khéc loai nita dc ldp dugc chon tir nhém bao g@)m nito, luu huynh, va
0XY,

di vong thom hodc khdng no cé 5 canh chira 1 nguyén tir nito va tuy y 1 dén 2
nguyén tr khéc loai nita doc 14p dugc chon tir nhém bao gém nito, va oxy, va tuy y dugc
thé béng mot hoac hai nhém thé doc 1ap dugc chon tir nhém bao gém halogen, CN, C1-3-
alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di vong no c6 6
canh chtra 1 dén 2 nguyén tir khéc loai doc 1ap dugc chon tir nhém bao gbm nito, oxy va
Iuu huynh va tiy ¥ dugc thé bang mét hoic hai nhom thé ddc 1ap duge chon tir nhém bao
gbm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy, va
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di vong thom hogic khong no c¢6 6 canh chira 1 nguyén tir nito va tiy y 1 dén 2
nguyén tir khéc loai nita doc 1ap dugc chon tir nhém bao gém nito, lru huynh, va oxy, va
tuy y dugc thé biang mot hoic hai nhém thé doc 13p dugc chon tir nhém bao gém
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, Cl1-3-alkoxy, C(O)N(C1-3-
alkyl),, va di vong no 6 canh chira 1 dén 2 nguyén ti khéac loai doc lap dugc chon tir
nhém bao gdm nito, oxy va luu huynh va ty y dugc thé bing mot hoic hai nhém thé doc
13p dugc chon tir nhém bao gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hoac hai nhém thé 1ién ké c6 thé tao thanh vong ngung tu no ¢6 5 hodc 6
canh.

17. Hop chét nhu duoc néu trong phwong 4n bét ky trong s cac phurong 4n 13 dén
16, trong d6 R4 dugc chon tir nhém bao gdm oxetanyl, pyrolidinyl, piperidinyl,
tetrahydropyranyl, dihydrothiazolyl, thiadiazolyl, oxazolyl, metyloxazolyl, pyridinyl,
flopyridinyl, xyanopyridinyl, metylpyridinyl, dimetylpyridinyl, isopropylpyridinyl,
hydroxypyridinyl, metoxypyridinyl, morpholinopyridinyl, metylpiperazinylpyridinyl,
pyrazinyl, metylpyridazinyl, va metoxypyridazinyl; cu thé 13 tir nhom bao gém oxetanyl
va tetrahydropyranyl, dihydrothiazolyl, thiadiazolyl, oxazolyl, metyloxazolyl,
flopyridinyl, metoxypyridinyl, metylpyridazinyl, va metoxypyridazinyl.

18. Hop chét nhu duoc néu trong phuong 4n 13 hoic 14, trong d6 R3 va R4 cing
v6i nguyén tir nito ma chung gin vao tao thanh vong dugc chon tir nhém bao gbdm
pyrolidinyl, metoxymetylpyrolidinyl, va oxaazaspiro[4,5]decanyl.

19. Hop chit nhu duge néu trong phuong 4n 13 dugc chon tir nhém bao gdm:

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit;

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(oxetan-3-yl)propanamit;
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metyl-(oxetan-3-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-ox0-3-(pyrolidin-1-yl)propyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit;
N-(4,5-dihydrothiazol-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N,N-dietyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metylpropanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N,N-dimetylpropanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit;
N-xyclohexyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-0x0-3-(8-0xa-2-azaspiro[4,5]decan-2-
yl)propyl)-6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit;
(13S,15R)-4-flo-13-metyl-15-(3-morpholino-3-oxopropyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl1)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl1)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-o0xo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-o0xo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-3-flo-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
N-(4-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
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3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit;

N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;

N-(6-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;

3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;

6-(3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;

3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(2-o0x0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit;

6-(3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit, va

3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(2-oxo0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit.

20. Hop chit nhu duge néu trong phuong 4n bét ky trong sb cac phuong 4n tir 1
dén 12 dé dung lam thudc.

21. Hop chit nhu duge néu trong phuong an bét ky trong s6 cac phuong 4n tir 1
dén 12 dung dé diéu tri hodc phong ngira bénh dugc chon tir nhém bao gbm bénh ung thu
va, caxinom tuyén tién liét, bénh ung thu budng trimg, bénh ung thu tir cung, bénh ung
thu mang trong tir cung, ting san mang trong tr cung, bénh lac mang trong tlr cung, bénh
u X0 tir cung, bénh lac mang trong trong co tr cung, hoi chung bubng trimg da nang,
chiig dau kinh, ching da kinh, tinh trang bang huyét, tinh trang tranh thy thai, dau tuyén
tién liét, tdng san tuyén tién liét lanh tinh, chiing loan chirc ning tiét niéu, triéu ching
duong tiét niéu dudi, bénh viém tuyén tién liét man tinh/hoi ching dau vung chéu man
tinh (CP/CPPS), bénh lupus ban dé hé théng (SLE), bénh xo cimg rai rac, bénh béo phi,
bénh viém da khop dang thip, bénh phdi tic nghén man tinh (COPD), bénh ung thu phéi,
bénh ung thur két trang, cac vét thuong phin mém, cac vét nhin trén da va bénh duc thiy

tinh thé.
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22. Hop chét nhu dugc néu trong phuong an bét ky trong s6 cac phuong an tir 1
dén 12 dung dé diéu tri bénh dugc chon tir nhém bao g(‘A)m bénh ung thu vi, caxinom
tuyén tién liét, bénh ung thu budng trimg, bénh ung thu tir cung, bénh ung thu mang
trong tr cung, ting sadn mang trong tr cung, bénh lac mang trong trong co tir cung, bénh
u X0 tir cung, bénh lac mang trong tir cung, hdi chimg budng trimg da nang, chimg dau
kinh, chiing da kinh, tinh trang béng huyét, tinh trang tranh thu thai, dau tuyén tién liét,
ting san tuyén tién liét lanh tinh, chimg loan chirc ning tiét niéu, tridu ching duong tiét
niéu dudi, bénh viém tuyén tién liét man tinh/hoi ching dau vung chiu man tinh
(CP/CPPS), bénh lupus ban dé hé théng (SLE), bénh xo cimg rai rac, bénh béo phi, bénh
viém da khép dang thip, bénh phdi tic nghén man tinh (COPD), bénh ung thu phdi, bénh
ung thu két trang, cac vét thuong ph?m mém, cc vét nhin trén da va bénh duc thay tinh
thé.

23. Dugc phém chira lugng hitu hi€u cia mét hodc nhiéu hop chét nhu duge néu
trong phwong 4n bit ky trong sb cac phuong 4n tir 1 dén 12, ciing véi mot hodc nhiéu ta
dugc dugc dung.

24. Dugc phdm nhu duge néu trong phurong an 23 chita mot hodc nhiéu hop chét
nhu duge néu trong phuong 4n bit ki trong sb cac phuong an tir 1 dén 12 két hop voi
mot hodc nhiéu thanh phin hoat tinh khéc.

25. Phuong phap diéu ché hop chit c6 cong thirc (I) nhu dugc xac dinh trong
phuong 4n bat ky trong sb cac phuong 4n 1 dén 12, trong d6 phuong phéap nay bao gém
cac budc:

cho hop chét c6 cong thirc (I1I):

()

trong d6 moi nhém R1 va R2 doc lap duge chon tir nhém bao gém H va halogen;
phan tmg vé6i hop chat c6 cong thirc (IV)
NR3R4 (IV)
trong d6 R3 va R4 1a nhu dugc xé4c dinh dbi voi hop chét c6 cong thire (1),
v6i su c6 mit ciia chét phan Ung tao lién két amit, cu thé 12 TP va bazo, t6t hon 1a

pyridin,
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dé thu dugc hop chit c6 cong thirc (1), va cho hop chét thu dugc phan g véi

hop chét

NH,-OH (V)

hodc hydro halogenua cua no,

v6i su ¢6 mat cua bazo, tét hon 1a pyridin,
dé thu dugc hop chit c6 cong thire (I); va tuy y chuyén hoa hop chét c6 cong thirc (I)
thanh mudi dugc dung ctia né.

26. Phuong phép diéu tri hoic phong nglra bénh dugc chon tir nhom bao gdm
bénh ung thu vii, caxinom tuyén tién liét, bénh ung thu budng trimg, bénh ung thur tir
cung, bénh ung thu mang trong tr cung, ting san mang trong tir cung, bénh lac mang
trong trong co tr cung, bénh u xo tir cung, bénh lac mang trong tir cung, hdi ching budng
tring da nang, chimg dau kinh, chting da kinh, tinh trang bang huyét, tinh trang tranh thu
thai, dau tuyén tién liét, tdng san myén tién liét lanh tinh, chimg loan chitc ning tiét niéu,
triéu chiing duong tiét niéu dudi, bénh viém tuyén tién 1iét man tinh/hoi chimg dau ving
chiu man tinh (CP/CPPS), bénh lupus ban dé hé théng (SLE), bénh xo ctng rai rac, bénh
béo phi, bénh viém da khop dang thip, bénh phdi tic nghén man tinh (COPD), bénh ung
thr phoi, bénh ung thur két trang, cac vét thuong phan mém, cdc vét nhin trén da va bénh
duc thuy tinh thé & bénh nhéan cén diéu tri, bao g@)m budc cho bénh nhan st dung hgp
chit nhu duge néu trong phuong 4n bét ky trong s cac phuong 4n tir 1 dén 12.

27. Phuong phép diéu tri bénh dugc chon tir nhém bao gém bénh ung thu v,
caxinom tuyén tién liét, bénh ung thu bubng trimg, bénh ung thu t cung, bénh ung thu
mang trong tr cung, ting san mang trong tir cung, bénh lac mang trong trong co tir cung,
bénh u xo tir cung, bénh lac mang trong tir cung, hdi chimg budng trimg da nang, chimg
dau kinh, chitng da kinh, tinh trang bang huyét, tinh trang trdnh thu thai, dau tuyén tién
liét, tang san tuyén tién liét lanh tinh, chimg loan chirc ning tiét niéu, triéu ching dudng
tiét niéu dudi, bénh viém tuyén tién 1iét man tinh/hoi chimg dau ving chdu man tinh
(CP/CPPS), bénh lupus ban do hé théng (SLE), bénh x0 ctng rai rac, bénh béo phi, bénh
viém da khép dang thip, bénh phdi tic nghén man tinh (COPD), bénh ung thu phdi, bénh
ung thu két trang, céc vét thwong phan mém, céc vét nhan trén da va bénh duc thiy tinh
thé & bénh nhan cin diéu tri, bao gdm budc cho bénh nhan sir dung hop chit nhu dugce

néu trong phuong 4n bét ky trong sb cac phuong 4n tir 1 dén 12.



Vi du thwe hién sang ché
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Céc hop chit theo sang ché ciing c6 thé ding & dang mudi cong axit hodc bazo,

hydrat, hodc solvat cta chiing.

Phwong phap diéu ché chung
Céc hop chit theo sang ché c6 thé dugc diéu ché bing cac phuong phap da biét
trong linh vuc nay.

Céc vi du sau ddy minh hoa qu4 trinh diéu ché hop chét c6 cong thirc (I).
Didu ché cac chit ban du va tién chét

Diéu ché chat ban diu 13 axit IX

Hop chit SM-IX dugc diéu ché tir Estron (So d6 1). Cac phuong phap cta
Horwitz va cac dong tac gia (J. Med. Chem., 1986, 29 (5), 692-698) tao ra amin SM-III
ma duge flo héa bing cach sir dung cac didu kién ciia Labrie va cac ddng tic gia
(WO 2008124922). Florua SM-IV duoc chuyén héa thanh enon SM-VI bing phuong
phép silyl héa/oxy héa cua Kobayashi va cac ddng tac gia (Tetrahedron, 71(35), 5918-
5924; 2015). Qua trinh alyl héa, tao chét hiru co hydro-boran va oxy héa SM-VI thanh
SM-IX dugc thuc hién nhu duge néu trong cac cong bd don qubc té s6 W02005/047303
va W02006/125800.
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Hop chit SM-IV:

Dung dich chira hop chit SM-III (11,00g, 40,8mmol, 100% mol) trong
diclometan (430ml) duogc bd sung vao bo triflorua dietyl eterat tinh khiét (7,9ml,
64,20mmol, 157% mol) trong khi khudy tron & -15°C trong méi truong nito (thoi gian bd
sung khoang 10-15 phut). H6n hop phéan tmg dugc khudy trong 15 phut & -15°C trude khi
dung dich chuta tert-butyl nitrit (5,9ml, 49,80mmol, 122% mol) trong diclometan (50ml)
duoc bd sung nhé giot vao d6 trong thoi gian 10 phit. Hén hop phan tng dugc khudy
trong 15 phut nita & -15°C, va sau d6 & 0-5°C trong 30 phut.

Dung dich nay dugc bd sung vao n-pentan (2,251) d tao ra chét két tia mau be.
Céc phén 16ng ngung duoc ling gan hét ra va phan cin dugc rira thém nira bang n-pentan
(400ml). Chét rén mau be (12,00g) dugc lam kho trong chdn khéng & nhiét do trong
phong qua dém.
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Chét thd duge tinh ché bing cach sic ky cot nhanh bang cach st dung n-hexan
va etyl axetat (10-30%) lam hé dung mdi. San phim mong muén dugc tach ra duéi dang
chét rén mau kem. Hiéu suét ctia hop chat SM-IV 14 70% (7,82g).

'H NMR (400MHz, CDCl5) & ppm 0,91 (s, 3H, -CH3), 1,34-1,70 (m, 6H), 1,93-
1,99 (m, 1H), 2,04-2,21 (m, 3H), 2,27-2,46 (m, 2H), 2,48-2,56 (m, 1H), 2,66-2,77 (m,
1H), 2,95-3,03 (m, 1H), 6,84-6,90 (m, 1H, -ArH), 7,06-7,16 (m, 2H, 2x-ArH).

Hop chit SM-V:

Tert-butyldimetylsilyl triflat (7,1ml, 31,10mmol, 110% mol) dugc bd sung nho
giot trong thoi gian 20 phit vao dung dich da dugc khudy trén chira hop chit SM-IV
(7,70g, 28,27mmol, 100% mol) va trietylamin (6,0ml, 42,72mmol, 151% mol) trong
diclometan (75ml) & nhiét d6 trong phong trong moi trudng nito. Hon hgp phén ng nay
duoc khudy & nhiét do trong phong trong 2 gid.

Hbn hop phan tmg dugc pha lodng bang diclometan (95ml) va hén hop nay duge
rira bang dung dich natri bicacbonat bdo hoa trong nuéc (2x70ml) va nude mudi (70ml).
Lép hitu co duge 1lam kho bing natri sulfat, loc va cd dudi ap sudt giam dé tao ra hop
chit mong mudn dudi dang chét rin mau kem. Hiéu sudt cia hop chit SM-V 1a dinh
lwong (11,42g). Hop chét nay duge sir dung & budc tiép theo ma khong can tinh ché
thém.

'H NMR (400MHz, CDCl3) & ppm 0,14-0,19 (m, 6H, 2x-CH3), 0,86 (s, 3H, -
CHs), 0,94 (s, 9H, 3x-CH3), 1,21-1,62 (m, 5H), 1,78-2,06 (m, 3H), 2,08-2,16 (m, 1H),
2,25-2,38 (m, 2H), 2,64-2,88 (m, 1H), 2,90-2,99 (m, 1H), 4,48 (dd, 1H, J= 3,1, 1,5 Hz),
6,82-6,88 (m, 1H, -ArH), 7,05-7,13 (m, 2H, 2x-ArH).

Hop chit SM-VI:
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Hbn hop gdm hop chit SM-V (11,42g, 28,27mmol, 100% mol) va paladi axetat
(0,63g, 2,83mmol, 10% mol) trong dimetylsulfoxit (75ml) va diclometan (50ml) dugc
khudy & 35°C trong méi trudmg khi oxy (binh khi) trong 16 gid. Sau thoi gian do, chét
ban diu vAn con nhu duoc xic dinh bing sic ky 16p méng (TLC: thin layer
chromatography). Nhu vy mot lugng paladi axetat nita (126mg, 0,56mmol, 2% mol)
duoc bd sung vao hdn hop va hén hop nay duge khudy trong 7 gid nita & 35°C. Sau thoi
gian d6, TLC cho biét phan tmg d4 hoan thanh.

Hén hop phan tmg nay dugc 1am ngudi dén nhiét do trong phong va dugc rét vao
dung dich natri bicacbonat bdo hoa trong nudc (300ml). Hon hop nay dugc chiét bang
etyl axetat (400ml). L6p hiru co dugc rira bing nuée (300ml) va nuée mubi (200ml) va
lam kho bé‘mg natri sulfat, loc va cd dudi ap suét giam dé tao ra chit rin mau da cam/nau.

Chét thé dugc tinh ché bing cach sic ky cot nhanh bing cach sir dung n-hexan
va etyl axetat (0-30%) lam hé dung moi. San phim mong mudn dugc tich ra dudi dang
chét rén mau tring/hoi hdng va chét rin nay duoc 1am kho trong 16 chin khong. Hiéu sut
ctia hop chit SM-VI bang 72% (5,50g).

'H NMR (400MHz, CDCl;) § ppm 1,11 (s, 3H, -CHj3), 1,46-1,58 (m, 1H), 1,66-
1,88 (m, 3H), 1,97-2,07 (m, 1H), 2,23-2,31 (m, 1H), 2,35-2,54 (m, 3H), 2,72-2,84 (m,
1H), 3,03 (dd, 1H, J=17,9, 6,4 Hz), 6,11 (dd, 1H, J=6,0, 3,2 Hz), 6,83-6,92 (m, 1H, -
ArH), 7,05-7,18 (m, 2H, 2x-ArH), 7,63-7,66 (m, 1H).

MS vz (ESH): 271 (M + H).

Hop chit SM-VII:

Trong mdi trudng nito, binh ba ¢ khoé duge nap dong iodua (7,90g,
41,48mmol, 350% mol), lithi clorua (1,76g, 41,48mmol, 350% mol) va tetrahydrofuran
khan (60ml). H3n hop nay dugc khudy trong 20 phut & nhiét d6 trong phong va duge lam
lanh dn -70°C. Sau d6, alyl magie bromua (41,5ml, 41,48mmol, 350% mol) dugc bd
sung nho giot trong khi giit nhiét d¢ dudi -70°C. Clotrimetylsilan (5,3ml, 41,48mmol,
350% mol) duoc bd sung nho giot vao hdn hgp phan tmg, gitt nhiét 46 & -70°C, tiép d6
b6 sung dung dich chira hop chdt SM-VI (3,20g, 11,85mmol, 350% mol) trong
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tetrahydrofuran khan (60ml), ma dugc bd sung nhé giot trong khi nhiét d¢ dudi -65°C.
Hbn hop phan ng nay duge dé 4m tir tir dén nhiét d6 trong phong trong khi khudy tron
qua dém.

Hdn hgp ndy duge rét vao dung dich amoni clorua bdo hoa trong nude (75ml) va
duge chiét bing etyl axetat (3x70ml). Céc phén chiét thu gom dugc rira bang dung dich
HC1 1M (2x50ml), nude (2x50ml) va dung dich nudc amoniac lodng (5x25ml) (cho dén
khi dung dich khong cé mau). Lép hiru co dugce 1am kho bang natri sulfat, loc va ¢ trong
diéu kién 4p suét giam. Chét thé duoc tinh ché bing cach sic ky cot nhanh bang cach sir
dung n-hexan va etyl axetat (10%) lam hé dung mdi. Hi€u sudt cta hop chit SM-VII 1a
77% (2,85g).

'H NMR (400MHz, CDCl5) & ppm 1,05 (s, 3H, -CH;), 1,40-1,57 (m, 3H), 1,71-
1,82 (m, 2H), 1,89-1,96 (m, 1H), 2,04-2,20 (m, 2H), 2,31-2,50 (m, 6H), 2,72-2,84 (m,
1H), 2,94-3,03 (m, 1H), 5,02-5,08 (m, 2H, CH=CH,), 5,69-5,81 (m, 1H, CH=CH,), 6,88
(t, 1H, ArH, J=8,7Hz), 7,05-7,16 (m, 2H, 2xArH).

.

F

Hop chéat SM-VIII:

Binh kh6 d3 dugc lam sach bf?mg nito dugc nap hop chit SM-VII (2,85g,
9,13mmol, 100% mol) va tetrahydrofuran khan (70ml). Dung dich phiic chét boran 1M
trong THF (18,3ml, 18,30mmol, 200% mol) dugc bd sung nhé giot vao dung dich néu
trén. Hon hop phén tmg tao ra dugc gia nhiét cho dén khi hdn hop nay hdi lwu nhe va
dugc khudy trong 1 gio. Sau thoi gian d6, hdn hgp phan tmg dugc 1am lanh trong chau
nuée da dén -5°C va dung dich natri hydroxit 3M trong nuéc (28ml) dugc bd sung vao
d6 rét cin than. Sau khi bd sung xong va su sui bot dimg lai, hydro peroxit 30% (28ml)
dugc bd sung va hdn hop dugc dun hdi luu nhe trong 2 gid.

Hén hop phan tmg dugce 1am ngudi dén nhiét do trong phong va dugc chiét bang
etyl axetat (3x70ml). Céc phan chiét thu gom dugc rira bing nudc (2x50ml) va nuée
mubi (50ml), lam kho béng natri sulfat, loc va cd dudi ap suét giam dé tao ra hop chét
mong mubn. Hiéu suit ciia hgp chdt SM-VIII 14 dinh lugng (3,09g).

'H NMR (400MHz, CDCl3) & ppm 0,82 (s, 3H, -CH3), 1,13-1,64 (m, 9H), 1,81-
1,88 (m, 1H), 1,91-2,06 (m, 2H), 2,16-2,27 (m, 2H), 2,30-2,39 (m, 1H), 2,63-2,74 (m,
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1H), 2,81-2,89 (m, 1H), 3,54-3,69 (m, 3H), 6,76-6,82 (m, 1H, -ArH), 6,98-7,08 (m, 2H,
2x-ArH).

Axit SM-IX: axit [3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopentaa]phenantren-15-yl)propanoic]

Axit periodic (5,15g, 22,60mmol, 500% mol) va crom trioxit (23mg, 0,23mmol,
5,0% mol) dugc hoa tan trong hén hop gém axetonitril (36ml) va nuéc (12ml). Dung
dich nay dugc 1am lanh dén 0°C trong chiu nudc da/mudi. Huyén phu chita hop chét
SM-VIII (1,5g, 4,52mmol, 100% mol) trong axetonitril (30ml) duoc bb sung vao dung
dich néu trén trong thodi gian 40 phut, trong lic d6 duy tri nhiét d6 & hoic duéi 0°C. Hon
hop phén tmg duge khudy trong 1 gisr & 0°C, sau d6 hén hop nay duge lam 4m tir tir dén
nhiét d6 trong phong va dugc khudy trong 3,5 gior nira.

Hén hop phan tmg duoc rét vao diaxit natri phosphat trong nudc (~5g trong
100m1) va duge chiét bang etyl axetat (3x60ml). Phén chiét hiru co duoc két hop va dugc
rira bang dung dich natri bisulfit 5% trong nuéc (2x40ml), nuwéc (50ml va nuée mudi
(50ml), 1am khé bing natri sulfat, loc va co trong diéu kién ap suét giam.

Chét tho dugc tinh ché bang cach sic ky cot nhanh bang cach sir dung n-hexan,
etyl axetat (10-30%) va axit axetic (1%) lam hé dung moi, dé tao ra chét rin mau tring.
Chét rin ndy dugc hoa tan trong toluen (50ml) va khudy trong 15 phut. Dung méi duge
loai b6 trong chdn khéng va chit rin nay dugc 1am kho trong chan khéng & 50°C dé tao
ra san phdm mong muébn dudi dang chét rin mau tring. Hiéu suit thd clia hop chét axit
SM-IX 1a 71% (1,11g).

'H NMR (400MHz, CDCl;) & ppm 0,99 (s, 3H, -CH3), 1,31-1,53 (m, 3H), 1,55-
1,78 (m, 3H), 1,83-2,00 (m, 2H), 2,09-2,17 (m, 1H), 2,23-2,47 (m, 7H), 2,68-2,80 (m,
1H), 2,88-2,97 (m, 1H), 6,81 (t, 1H, -ArH, J=8,6 Hz), 6,98-7,10 (m, 2H, 2x-ArH).

MS m/z (ES-): 343 (M-H).

Diéu ché chét ban dau axit SM-XV
C-3 flo SM-XV dugc diéu ché tir estron (So db 2) qua hop chat SM-X, hop chét

nay c6 thé duoc tdng hop nhu duge mo ta trong Messinger et al. Mol Cell Endocrinol.
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2009 (301) 216-224. Phuong phép téng hop chi tiét ctia hop chat X bét diu tir estron di
dugc md ta trong cic cong bd don qudc t& s6 W02008065100, WO2005/047303 va
W02006/125800. Axit SM-X dugc metyl héa bang cach gia nhiét trong metanol véi su
c6 mit cua axit sulfuric, tiép theo 1a triflat hoa. Dan xuét bistributyl thiéc SM-XIII duoc
didu ché tir triflat SM-XII tuwong Gng, tiép theo 13 flo hoa thanh hop chit XIV véi hidu
sudt 75% (tham khéo cong bb don quéc t€ s6 WO 2010059943 va Furuya et al., JACS
2009, 13 (15),1662). Mot s6 phuong phap loai oxy flo héa 13 di biét (Labrie, Fernand et
al. PCT Int. Appl., 9946279, 16.9.1999; Labrie, Fernand et al. PCT Int. Appl,
2004089971, 21.10. 2004).

O o) 0O
SM-X 0 OH o ©

Estron SM-Xi
0 0
—_—
TfO / BusSn /
o) o)
SM-Xil O SM-XIli o
0 0
—_— —_—
F F
o OH
sM-Xxiv O SM-XV o
Hop chat XIII:

Y

()ng day kin béng nép ¢6 ren dugc bd sung hop chit SM-XII (10,0g, 20,47mmol,
100% mol) va 1,4-dioxan (120ml). Bistributyl thiéc (230,7ml, 40,99mmol, 200% mol) va
LiCl (4,2g, 102,3mmol, 500% mol) dugc bd sung vao hdn hop phan tmg. Hon hop phan
g nay duoc loai khi bang khi argon trong 10 phiit, sau d6 Pd(PPhs), (1,41g, 1,22mmol,

6% mol) dugc bd sung vao d6. Ong nay duge diy kin trong moi trudng nito va hdn hop
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duoc khudy va gia nhiét & 100°C trong chiu diu di dugc dun néng trudc trong 4 gid.
Tién trién cua phan Gng dugc theo doi bing TLC va sic ky léng-phd khéi (LC-MS:
Liquid chromatography-mass spectrometry). Hon hop nay dugc 1lam ngudi dén nhiét do
trong phong va t6i bing nude (100ml), chiét bang etyl axetat (2x 200ml), sau d6 loc qua
xelit, rira k§ bang etyl axetat. Cac dung mdi dugc co dudi ap sudt giam dé thu dugc dau
nhét mau nau. San phim thé dugce tinh ché bang cach sic ky nhanh (SNAP 40g), rira giai
bing gradien tir 0 dén 10% etyl axetat trong hexan dé tao ra hop chat SM-XIII.

'H NMR (400MHz, CDCI3) & ppm: 7,29-7,19 (m, 3H), 3,69 (s, 3H), 2,95 (bs,
2H), 2,42-0,87 (m, 46H). MS m/z (ES+): ion héa kém.

Hop chit SM-XIV:

AgOTTf (2,0 dwong lwgng), axeton, 23°C

+/—Cl
N -
4 PF6
(1,2 dwong lirgng)
ok
F"" PF6
Dung dich dd dugc khqu tron chira hop chit SM-XIII (14,0g, 22,2mmol, 1,0

duong luong) trong axeton (140ml) duge bb sung AgOTf (11,41g, 44,4mmol, 2,0 duong
lvong) & nhiét do trong phong. Hén hop phan tmg dugc lam lanh dén 0°C va dugc bd
sung 1-clometyl-4-flo-1,4-diazoniabixyclo[2.2.2]octan bis(hexaflophosphat) (12,53 g,
26,6mmol, 1,2 duong lugng) va hdn hop phan tmg duoc khudy trong 40 phit. Tién trién
cta phan Gng dugc theo doi bing TLC. Khéi chit phan tmg dugc t6i bing nuéc (100ml)
va chiét bang etyl axetat (2 x 150ml). Lép hitu co duge 1am khd bang natri sulfat, loc va
o dudi 4p sudt giam dé tao ra hop chat tho. Hop chét thd dugc tinh ché bing cach séc ky
nhanh bing cich sir dung SNAP 40g va rira gidi bang 0-20% etyl axetat trong hexan. Céc
phén hiru co thu gom dugc b trong chdn khong @& tao ra hop chit SM-XIV mong muén
(6,0g, 75,9%) duéi dang chét rin mau tring.

"H NMR (400MHz, DMSO-d6) & ppm: 7,30-7,27 (m,1H), 7,10-7,08 (d, 1H, J=8
Hz), 6,94-6,89 (m, 1H), 3,59 (s, 3H), 2,87 (bs, 2H), 2,45-2,07 (m, 8H), 1,86-1,32 (m, 8
H), 0,95 (s, 3H). MS m/z (ES+): ion héa kém.
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Hop chit SM-XV:

Dung dich dd dugc khudy tron chira hop chit hop chit SM-XIV (6,0g,
16,7mmol, 1,0 dwong lugng) trong THF (60ml), nuéc (10,5ml) va dugc b sung
LiOH.H,O (1,41g, 33,5, 2,0 duong lugng) & nhiét do trong phong. Hén hop phéan tng
dugc khudy & nhiét do trong phong trong 4 gio. Tién trién cta phan tng dugc theo doi
bing TLC va LC-MS. Hon hgp phan tmg dugc 1am lanh dén 10°C, va dugc trung hoa
bang dung dich HCI IN (pH= 6) va chiét bang etyl axetat (2 x 50ml). Lép hitu co dugce
1am khé bang natri sulfat, loc va c6 dudi ap sudt giam dé tao ra hop chét mau tring nho.
Hop chét nay dugc nghién vé6i n-pentan (2x 10ml) dé tao ra 5,4g chét rdn mau tring, chét
ndy duoc tinh ché bang cach tinh ché sic ky 16ng tinh ning cao diéu ché (prep HPLC:
preparative High Performance Liquid Chromatography) d& tao ra hop chit SM-XV (2,2g,
38,19%) dudi dang chét rén mau tring.

"H NMR (400MHz, DMSO-d6) & ppm: 12,06 (s, 1H), 7,29-7,27 (d, 1H, J=8 Hz),
7,16-7,14 (d, 2H, J=8 Hz), 2,87 (bs, 2H), 2,37-2,12 (m, 8H), 1,82-1,67 (m, 4H), 1,55-1,38
(m, 4H), 0,84 (s, 3H). MS m/z (ES+): 343,23 (M-H).

Axit SM-XVII

Triflat SM-XII trén so d6 3 dugc diéu ché theo cac phuong phap clia Messinger
va céc ddng tac gia, WO 2008065100. SM-XII dugc chuyén héa thanh din xuit clo SM-
XVI bing cach sit dung #BuBrettPhos véi sy c6 mat cua  tris(dibenzyliden-
axeton)dipaladi(0) (Pan et al., Organic Letters, 13(18), 4974-4976; 2011), sau d6 xir ly
bang LiOH trong THF:nuéc dé tao ra axit SM-XVII mong mubn.

0 0 0
_— —_—
O Y cl s al
SM-XII g © g © g7 oH

SM-XVI SM-XVII
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Hop chit SM-XVI:

(1)

Cl

Ong d4y kin bing nip c6 ren dugc bd sung tris(dibenzylidenaxeton)dipaladi(0)
(0,084g, 0,092mmol, 3% mol) Vve‘l t-BuBrettPhos (0,133g, 0,27mmol, 9% mol) va 1,4-
dioxan (10ml) va 6ng nay dugc day kin trong méi trudng nito. Hon hop duge khudy va
gia nhiét & 130°C trong chdu diu di dugc dun néng trudce trong 3 phit. Hon hop chét xtic
tdc duoc 1am ngudi dén nhiét d6 trong phong va hdn hop nay dugc bb sung vao dung
dich chira hop chat SM-XII (1,5g, 3,04mmol, 100% mol) trong 1,4-dioxan (11ml), kali
clorua (0,908g, 12,28mmol, 400% mol) va kali florua (0,178g, 3,0mmol, 100% mol). Sau
d6, hén hop duge khqu va gia nhiét & 130°C trong chiu diu di duogc dun néng trudc
trong 3 gio. Tién trién cta phan tmg dugc theo dbi bang TLC va LC-MS. Hon hgp dugc
1am ngudi dén nhiét do trong phong va sau d6 loc qua xelit, rira k§ bang etyl axetat. Cac
dung mdi dgc cd dudi 4p suét giam dé thu duoc diu nhét mau ndu. San pham théd duoc
tinh ché bing cach sic ky nhanh (SNAP 40g), rira giai bang gradien tir 0 dén 20% dé tao
ra hop chit SM-XVI.

'H NMR (400MHz, DMSO-d6) & ppm: 7,29-7,27 (d, 1H, J=8 Hz), 7,16-7,14 (d,
2H, J=8 Hz), 3,59 (s, 3H), 2,87 (bs, 2H), 2,41-2,07 (m, 8H), 1,85-1,38 (m, & H), 0,95 (s,
3H). MS m/z (ES+): ion héa kém.

Hop chit SM-XVII:

LiOH, THF: nwdc, nhi€t do trong phong, 5 gio

Dung dich da dugc khudy tron chira hop chat SM-XVI (1,7g, 4,54mmol, 1,0
duong luong) trong THF:MeOH:nuéc (12,5ml, 2:2:1) va dugce bd sung LiOH.H,O
(0,572g, 13,6, 3,0 duong lugng) & nhiét do trong phong. Hon hop phan tmg duoc gia
nhiét & 80°C trong 1,5 gidr. Tién trién cta phan tmg dugc theo doi bing TLC va LC-MS.
Hon hop phéan tng dugce 1am ngudi dén RT, pha loang bang 10ml nuéc va rira bang etyl

axetat 3 x 3ml. Lop nuée duge trung hoa bang dung dich HCI IN (pH= 6) va chiét bang
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etyl axetat (2 x 50ml). Lép hitu co duoc 1am kho bing natri sulfat, loc va c6 duéi ép suét
giam dé tao ra hop chit mau tring nho. Hop chat nay duogc nghién véi n-pentan (2x
10ml) dé tao ra hop chit SM-XVII mong muén (1,3g, 79%) duéi dang chét rin mau
tréng.

"H NMR (400MHz, DMSO-d6) 6 ppm: 12,06 (s, 1H), 7,29-7,27 (d, 1H, J=8 Hz),
7,16-7,14 (d, 2H, J=8 Hz), 2,87 (bs, 2H), 2,37-2,12 (m, 8H), 1,82-1,67 (m, 4H), 1,55-1,38
(m, 4H), 0,84 (s, 3H). MS m/z (ES+): 358,9 (M-H).

Diéu ché chét ban diu axit SM-XXVI:

Hop chit SM-XXVI dugc diéu ché tir estron qua triflat SM-XVIII ma dugc didu
ché bang cic phuong phép ciia Messinger va céc dong tac gia, WO 2008065100. Hop
chit C15-C16 SM-XXIII dugc didu ché theo cic phuong phip dugc mod ti trong
W02008065100. Qué trinh alyl héa, tao chét hitu co hydro-boran va oxy hoéa hop chét
SM-XXIII thanh hop chit SM-XXVI dugc thyc hién nhu duge néu trong céc cong b
don quéc t&€ W02005/047303 va W0O2006/125800.

0 o 2
HO TfO
Estron SM-XVIII SM-xIx
O/j /j ﬁ o)
0 o oo
. s [ Iy - I
SM-XX SM-XXI SM-XXHl SM-XXIl
0 OH 0
\ OH
SM-XXIV SM-XXV SM-XXVi O OH
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Hop chit SM-XXVI:

Dung dich d3d dugc khudy trén chira  (8R,9S,13S,14S,15R)-15-(3-
hydroxypropyl)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-17-ol (44,0g 0,140mol) trong axeton (875ml) va dung dich tao
ra dugc lam lanh dén 0°C. Trong mot RBF khéc, chét phan tmg Jones dugc didu ché
bang cach hoa tan axit cromic (35g, 0,350mol) trong nuéc (350ml) va axit sulfuric dic
(41,14g, 0,420mol). Chét phéan ng Jones da diéu ché dugc bd sung vao din xudt rugu
néu trén, duy tri nhiét d6 & 0-2°C. Qua trinh bd sung nay duge hoan thanh trong 45 phut.
Khéi chét phan tng duoc duy tri & 0-2°C trong 2-3 gid. Sy tién trién ctia phan tng dugc
theo doi bang TLC. Sau d6, khéi chét phan tmg dugc t6i bing cach st dung nuée d4 lanh
(875ml), chét dinh dugc loc va hoa tan trong dung dich NaOH 3N (200ml). Hn hop nay
duoc chiét bang etyl axetat (3 x200ml). Lép nudc dugc trung hoa bang dung dich HCI
2N trong nuéc (pH=6) va chiét bang etyl axetat (3x 200ml). Lép hiru co két hop dugc rira
bing nudc mubi (200ml), lam khd bing natri sulfat khan va dung méi duge 1am bay hoi
trong chén khong dé thu duoc hop chét ran 13 axit 3-((8R,98,13S,14S,15R)-13-metyl-17-
0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanoic
(24g, 52%) dudi dang chét rin mau tring.

'H NMR (400MHz, DMSO-d6) & ppm: 12,0 (s, 1H), 7,27-7,25 (d, 1H, J=8 Hz),
7,13-7,05 (m, 3H,), 2,87 (bs, 2H), 2,41-2,10 (m, 8H), 1,87-1,36 (m, 8H), 0,95 (s, 3H).

MS m/z (ES+): 325,23 (M-H).

Thong tin chung

Céc chét phan tng va dung méi loai thuong mai duoc sir dung ma khong can
tinh ché thém. Sic ky 16p méng (TLC) dugc thuc hién trén dia Merck; tAm nhém da duge
phu trude. Viée lam hién hinh céc dia dugce thuc hién béng cac k¥ thudt sau day: 1) chiéu
anh sang tir ngoai (254nm), 2) nhiing dia vao dung dich anisaldehyt hodc vanilin, tiép d6
gia nhiét. Phd cong huéng tir hat nhan proton (1H-NMR: Proton nuclear magnetic
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resonance) duogc do bang phd ké Bruker DPX (200MHz) v6i dung méi nhu da dugc thé
hién.
Cac hop chit oxim theo sang ché c6 thé dugc didu ché tir cac dan xuit C-17

carbonyl tuong Ung.

Diéu ché hop chit C-17 carbonyl va oxim

Hop chét 1
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit

0]
0
N
Qéfiz% )
F o NH

Dung dich chira axit SM-IX (750mg, 2,18mmol, 100% mol) trong DCM khan
(10ml) trong méi truong nito duge bd sung 3-amino-5-metylisoxazol (427mg, 4,36mmol,
200% mol) va pyridin (526 pl, 6,53mmol, 300% mol). T3P (50% trong lugng trong
EtOAc) (2,6ml, 4,36mmol, 200% mol) dugc bd sung nhé giot va hdn hop phéan tmg duoc
khudy & nhiét d6 trong phong trong bén gid. DCM (10ml) va 10% NaHCO; (30ml) duge
bd sung vao. Pha nu6c duoc chiét hai 1an bang DCM (2 x 10ml). C4c pha hiru co dugc
két hop va dugc rira bing dung dich HC1 0,IN (3 x 30ml), nuéc (3 x 30ml) va cubi cling
bing nudc mudi (3 x 30ml) va lam khd bang natri sulfat. Hiéu suét thd ctia hop chét 1 1a
95% (875mg).

'H NMR (200MHz, DMSO-d): 0,97 (s, 3H), 1,24-2,46 (m, 16H), 2,37 (s, 3H),
2,58-3,01 (m, 2H), 6,64 (s, 1H), 6,88-7,06 (m, 1H), 7,07-7,25 (m, 2H), 10,88 (s, 1H).

Hop chét 2
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit
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N-OH
4
-0
Q(Sj:%\ N~
F o NH

Huyén phit chira hop chét 1 (850mg, 2,00mmol, 100% mol), hydroxylamin
hydroclorua (278mg, 4,00mmol, 200% mol) va pyridin (0,65ml, 8,00mmol, 400% mol)
trong etanol tuyét d6i (15ml) duge khudy & 50°C trong mdi trudng nito trong 2,5 gio.
Dung méi dugc lam bay hoi. Chét két tia dugc hoa tan trong etyl axetat (15ml) va dugc
rira bang nuéc (15ml). Pha nuéce duge chiét hai lan bing etyl axetat (15ml). C4c pha hiru
co duge két hop va duoc rira bang dung dich HCI loang 0,IN (3 x 40ml), HC1 0,25 N (2
x 40ml), nude (3 x 40ml) va cudi cling bang nude mubi (3 x 40ml), va 1am khé bang natri
sulfat. Hiéu suét ctia hop chét 2 sau khi nghién véi heptan:etanol 12 96% (84 1mg).

"H NMR (200MHz, DMSO-dy): 1,02 (s, 3H), 1,24-2,47 (m, 15H), 2,37 (s, 3H),
2,57-2,99 (m, 3H), 6,64 (s, 1H), 6,89-7,05 (m, 1H), 7,07-7,25 (m, 2H), 10,19 (s, 1H),
10,89 (s, 1H). MS m/z (TOF ES"): 462 (M+Na).

Hop chit 3
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit

o
f\|(0\
; { } ~ N
N N
F O H

Dung dich chira axit SM-IX (70mg, 0,20mmol, 100% mol) trong DMF khan
(2ml) trong moi trudng nito dugc bd sung 1-hydroxybenzotriazol hydrat (HOBt) (60mg,
0,45mmol, 220% mol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI)
(86mg, 0,45mmol, 220% mol) va 3-amino-6-metoxypyridazin (51mg, 0,41mmol, 200%
mol). Hén hop phan tng dugc khudy & + 50°C trong 3,5 gid. Nuéec (3ml) duge bd sung
vao hdn hop phéan tmg. Chét két tia rén dugc loc va rira vai 14n bing nudce va cudi cling
béng heptan dé thu dugc 56mg san phim thd. Qua4 trinh tinh ché dugc thuc hién bang
c4ch séc ky nhanh. Luong san phdm hop chét 3 13 36mg.

"H-NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,20-2,47 (m, 16H), 2,60-2,97 (m,
2H), 3,98 (s, 3H), 6,89-7,06 (m, 1H), 7,08-7,21 (m, 2H), 7,25 (d,1H), 8,26 (d, 1H), 10,94
(br s, 1H).
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Hop chit 4
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit

N-OH
4

(;(Sj:%\f\fo\
s -N
F oHN

Huyén phit chira hop chdt 3 (25mg, 0,06mmol, 100% mol), hydroxylamin
hydroclorua (8mg, 0,1 1mmol, 200% mol) va pyridin (18 pl, 0,22mmol, 400% mol) trong
etanol tuyét dbi (2ml) dugc khudy & 40-50°C trong mdi truong nito trong 4,5 gid. Dung
mdi duge 1am bay hoi. Chét két tia dugc hoa tan trong DCM (5Sml) va duge rira bing
nuéce (5ml). Pha nuée duge chiét hai 1an bing DCM (5ml). Céc pha hitu co duge két hop
va dugc rira bang dung dich HC10,1N (3 x 5ml), nuéc (4 x Sml) va cubi ciing bang nudc
mudi (3 x 5ml), va lam kho bing natri sulfat. San phim tho dugc tinh ché bing cach sic
ky nhanh. Lwong san phim hop chit 4 12 15mg.

'H-NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,18-2,45 (m, 15H), 2,57-3,00 (m,
3H), 3,98 (s, 3H), 6,86-7,05 (m, 1H), 7,07-7,21 (m, 2H), 7,24 (d,1H), 8,26 (d, 1H), 10,19
(br s, 1H), 10,95 (br s, 1H). MS m/z (TOF ES+): 460 (M+1)

Hop chét 5
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit

(o]
|
or
X
F O”N

Dung dich chira axit SM-IX (50mg, 0,15mmol, 100% mol) trong DMF khan
(2ml) dugc bd sung 1-hydroxybenzotriazol hydrat (HOBt) (43mg, 0,32mmol, 220% mol)
va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) (61mg, 0,32mmol,
220% mol), va cubi cing 5-metoxypyridin-2-amin (38mg, 0,29mmol, 200% mol). Hon
hop phan tmg duoc khudy & + 50°C trong hai gid. Nuéc (2ml) duge bd sung vao hdn hop
phén ung. Chét két tia rin dugc loc va rira vai lan béng nudce. Hiéu suét thd cua hop chét

512 80% (52mg).
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'H-NMR (200MHz, CDCLy): 1,07 (s, 3H), 1,35-2,53 (m, 16H), 2,72-3,03 (m,
2H), 3,85 (s, 3H), 6,83-6,92 (m, 1H), 7,05-7,18 (m, 2H), 7,24-7,30 (m, 1H), 7,92-8,01
(m, 2H), 8,15 (d, 1H).

Hop chét 6
3-((13S,15R, E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit

N-OH
4

o
N\N|
O H

Huyén phit chira hop chit 5 (30mg, 0,07mmol, 100% mol), hydroxylamin
hydroclorua (9,2mg, 0,13mmol, 200% mol) va pyridin (32 pl, 0,40mmol, 600% mol)

F

trong etanol tuyét dbi (2ml) dwoc dun hdi lru trong moi trudng nito trong mdt gid. Dung
moi duge 1am bay hoi. Chit két tiia duoc hoa tan trong etyl axetat (Sml) va dugc rira
bang nudc (5ml). Pha nuée duge chiét hai 14n bang etyl axetat (5ml). C4c pha hiru co
duoc két hop va dugc rira bang dung dich HCI lodng 0,25N (3 x 10ml), nuée (3 x 10ml)
va cudi cing bang nudc mubi (3 x 20ml), va lam khod bang natri sulfat. Hiéu sut thé ctia
hop chét 6 13 94% (29mg).

'H-.NMR (200MHz, CDCly): 1,15 (s, 3H), 1,34-2,43 (m, 16H), 2,79-3,03 (m,
3H), 3,84 (s, 3H), 6,81-6,89 (m, 1H), 7,07-7,16 (m, 2H), 7,32 (d, 1H), 7,94 (br s, 1H),
8,21 (d, 1H), 8,83 (br s, 1H). MS m/z 466 (M +1)

Hop chat 7
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit

o)
o5
N\Nl

Dung dich chira axit SM-IX (500mg, 1,45mmol, 100% mol) trong THF khan
(10ml) trong méi truong nito dugc bd sung 2-amino-5-flopyridin (325mg, 2,90mmol,
200% mol) va pyridin (351 pl, 4,36mmol, 300% mol). T3P (50% trong lugng trong
EtOAc) (1,73ml, 2,90mmol, 200% mol) dugc bb sung nhé giot va hdn hgp phan tmg
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duoc khudy & nhiét d6 trong phong trong ba gis. Dung méi dugc lam bay hoi va phén
can dugc hoa tan trong etyl axetat (15ml) va dugc rua bang dung dich NaHCO; 10%
(30ml). Pha nudc duge chiét hai 14n bing etyl axetat (2 x 15ml). CAc pha hitu co dugc két
hop va duge rira bang dung dich HC1 0,IN (3 x 30ml), nuéc (3 x 30ml) va cudi cing
bing nudc mudi (2 x 30ml) va lam kho bing natri sulfat. Vi du nay duge sit dung trong
bude tiép theo ma khong cin tinh ché thém. Hiéu sut tho ciia hop chit 7 1a 99%
(631mg).

'H NMR (200MHz, DMSO-d): 0,98 (s, 3H), 1,24-2,46 (m, 16H), 2,59-3,03 (m,
2H), 6,90-7,05 (m, 1H), 7,06-7,22 (m, 2H), 7,73 (td, 1H), 8,15 (dd, 1H), 8,32 (d, 1H),
10,63 (s, 1H). MS m/z (TOF ES"): 439 (M+1)

Hop chit 8
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit

N-OH
4

F o”N

Huyén phu chira hop chit 7 (1,07g, 2,44mmol, 100% mol), hydroxylamin
hydroclorua (339mg, 4,88mmol, 200% mol) va pyridin (790 pl, 9,76mmol, 400% mol)
trong etanol tuyét d6i (15ml) dugc khudy & 40°C trong méi truong nito trong 1,5 gid.
Dung mdi duoc 1am bay hoi. Chat két tiia dugc hoa tan trong etyl axetat (15ml) va dugc
rira bang nuée (15ml). Pha nude duge chiét hai 13n bing etyl axetat (15ml). Céc pha hitu
co duoc két hop va duge rira bing dung dich HCI 0,IN lodng (3 x 40ml), nuée (4 x
40ml) va cudi cing bing nudc mudi (3 x 40ml), va 1am kho bang natri sulfat. Hiéu suét
tho ciia hop chit 8 13 92% (1,02g).

'H NMR (200MHz, DMSO-dj): 1,03 (s, 3H), 1,12-2,44 (m, 15H), 2,58-3,01 (m,
3H), 6,89-7,04 (m, 1H), 7,05-7,24 (m, 2H), 7,72 (td, 1H), 8,15 (dd, 1H), 8,31 (d, 1H),
10,19 (s, 1H), 10,64 (s, 1H). MS m/z (TOF ES™): 454 (M+1)

Hop chét 9
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(oxetan-3-yl)propanamit
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Axit SM-IX (56,9mg, 0,17mmol, 100% mol) dugc hoa tan trong DCM khan
(2ml). Oxetan-3-amin hydroclorua (30mg, 0,26mmol, 150mmol-%), N-metylmorpholino
(57pl, 0,52mmol, 300% mol) va HOBt (40mg, 0,30mmol, 170% mol) duoc bd sung vao
hdn hop phan tng, khudy trong 5 phiit va sau d6 1am ngudi bing bé nudc da. EDCI
(73mg, 0,38mmol, 220% mol) dugc bd sung va @& 4m & nhiét d¢ trong phong. Sau khi
khudy qua dém, hdn hgp phan tmg dugc pha lodng bing DCM, duoc rira bang dung dich
HCI IN (3 x 10ml), nuée (3 x 10ml) va cubi ciing bing nuéc mubi (3 x 10ml). Lam kho
bang natri sulfat. Dung moi dwge 1am bay hoi va san phim tho dugc tinh ché bang cach
sic ky dé thu dugc hop chét 9 véi hiéu sut 59%.
'TH-NMR (200MHz, CDCl;): 1,05 (s, 3H), 1,45-2,49 (m, 16H), 2,71-3,06 (m,
2H), 4,50 (t, 2H), 4,95 (t, 2H), 5,06 (t, 1H), 6,02 (m, 1H), 6,84-6,92 (m, 1H), 7,05-7,18
(m, 2 H).

Hop chét 10
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(oxetan-3-yl)propanamit

N—OH
|
L7
F 7 N

Hop chét 10 dugc diéu ché véi hiéu sudt 96% tir hop chit 9 bing phuong phép
gidng nhu v6i vi du 2.

'H-NMR (200MHz, CDCL): 1,11 (s, 3H), 1,36-2,45 (m, 16H), 2,69-3,03 (m,
2H), 4,50 (t, 2H), 4,95 (t, 2H), 5,07 (t, 1H), 6,14 (m, 1H), 6,82-6,91 (m, 1H), 7,04-7,20
(m, 2H), 8,33 (br s, 1H).

Hop chat 11
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metyl-(oxetan-3-yl)propanamit
o)

O
v

F o
Hop chét 11 duoc diéu ché bang phuong phép gidng nhu véi hop chét 9 bang
cach st dung axit SM-IX va N-metyl-3-oxetanamin 1am amin. Thoi gian phén ung 1a 2
gio dé tao ra san phém v&i hiéu suit 78%.
'H NMR (200MHz, DMSO-d;): 0,96 (s, 3H), 1,15-2,47 (m, 16H), 2,60-2,98 (m,
2H), 3,00, 3,05 (2 x s, 3H), 4,50-4,80 (m, 4H), 5,15-5,40 (m, 1H), 6,90-7,05 (m, 1H),
7,10-7,25 (m, 2 H).

Hop chét 12
3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)- N-metyl-(oxetan-3-yl)propanamit

N-OH
4

(o]
v

F o
Hop chit 12 duoc diéu ché tir hop chit 11 bing phuong phéap giéng nhur véi hop
chit 2 bing cach khudy & 50°C trong 2 gidy, dé tao ra san phidm véi hidu sut 18% sau khi
tinh ché bing cach sic ky.
'H NMR (200MHz, CDCl5): 1,12 (s, 3H), 1,30-2,55 (m, 15H), 2,60-3,05 (m, 3H),
3,16 (s, 3H), 4,60-4,92 (m, 4H, céc chit déng phan), 5,05-5,65 (m, 1H ), 6,80-6,95 (m,
1H), 7,00-7,20 (m, 2H), 7,23 (br s, 1H).

Hop chit 13

(13S,15R)-4-flo-13-metyl-15-(3-0x0-3-(pyrolidin-1-yl)propyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on

[o]

F s
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Hop chét 13 duoc didu ché vai hiéu sudt 54% bing phuong phap dugc sir dung
dé diéu ché hop chit 1 bang cach st dung axit SM-IX va pyrolidin 1am cac chét ban dau
trong thoi gian phan Gng 5,5 gio.

'H NMR (200MHz, CDCls): 1,07 (s, 3H), 1,20-2,55 (m, 20 H), 2,70-3,10 (m,
2H), 3,30-3,55 (m, 4H), 6,80-6,95 (m, 1H), 7,00-7,22 (m, 2H).

Hop chét 14
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-(pyrolidin-1-yl)propan-1-on

II\I-OH

F o N\j
Hop chét 14 dugc didu ché véi hidu sudt 72% tir hop chit 13 bang phuong phap
gidng nhu v&i hop chét 2 trong théi gian phan tmg 3 gio.
'H NMR (200MHz, CDCL): 1,13 (s, 3H), 1,25-2,55 (m, 19 H), 2,68-3,10 (m,
3H), 3,30-3,55 (m, 4H), 6,80-6,95 (m, 1H), 7,00-7,22 (m, 2H), 7,52 (br s, 1H).

Hop chét 15
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit

o)
f\(
N \N’N
F 0 H

Hop chét 15 dugc diéu ché véi hiéu suit 83% bing phuong phéap duge sir dung
dé didu ché hop chit 9 trong THF bing cach st dung axit SM-IX va 3-amino-6-
metylpyridazin 1am c4c chit ban dAu trong thoi gian phan tmg 4 gio.

'H-NMR (200MHz, DMSO-dq): 0,98 (s, 3H), 1,20-2,47 (m, 16H), 2,55 (s, 3H),
2,70-2,95 (m, 2H), 6,89-7,06 (m, 1H), 7,08-7,25 (m, 2H), 7,54 (d, 1H), 8,23 (d, 1H),
11,05 (s, 1H).
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Hop chit 16
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren- 15-y1)-N-(6-metylpyridazin-3-yl)propanamit

N-OH
4

N
F oH N

Hop chét 16 dugc didu ché v6i hiéu sudt 59% tir hop chét 15 bing phuong phép
gidng nhu véi vi du 2 trong thoi gian phan tmg 2,5 gio.

'H-NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,15-2,47 (m, 15H), 2,55 (s, 3H),
2,60-2,95 (m, 3H), 6,89-7,06 (m, 1H), 7,08-7,25 (m, 2H), 7,54 (d, 1H), 8,23 (d, 1H),
10,20 (s, 1H), 11,06 (s, 1H).

Hop chit 17
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(1,3,4-thiadiazol-2-yl)propanamit

(0]

0
Hop chét 17 duoc diéu ché véi hidu suit 61% bang phuong phéap duge st dung
dé didu ché hop chit 9 trong THF bing cach sir dung axit SM-IX va 2-amino-1,3,4-
thiadiazol 1am céc chit ban diu trong thoi gian phan tng 5,5 gio.
'H-NMR (200MHz, CDCl5): 1,03 (s, 3H), 1,20-3,05 (m, 18H), 6,80-6,95 (m,
1H), 7,03-7,18 (m, 2H), 8,82 (s,1H), 13,67 (br s, 1H).

Hop chat 18
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit

N-OH
4

N-N
LD
F [o} ”J\S
Hop chét 18 dugc didu ché v6i hiéu sudt 94% tir hop chit 17 bang phuong phép

gidng nhu véi vi du 2 trong thoi gian phan tng 2,5 gio.
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'H-NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,20-2,47 (m, 15H), 2,55-2,95 (m,
3H), 6,90-7,05 (m, 1H), 7,10-7,23 (m, 2H), 9,15 (s,1H), 10,20 (s, 1H), 12,59 (br s, 1H).

Hop chét 19
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit

(0]
p
RN\
F o”N

Hop chét 19 duoc didu ché vai hiéu sut 42% bang phuong phap duge sir dung
dé diéu ché hop chit 3 bang cach st dung axit SM-IX va 3-aminopyridazin 1am cac chét
ban dAu trong thoi gian phan tmg 2 gid, két tinh bang etanol.

'H-NMR (200MHz, DMSO-dy): 0,99 (s, 3H), 1,36-2,45 (m, 16H), 2,78-2,91 (m,
2H), 6,92-6,97 (m, 1H), 7,15-7,23 (m, 2H), 7,67 (dd, 1H), 8,33 (d, 1H), 8,95 (d, 1H),
11,14 (s, 1H).

Hop chét 20
3-((13S,15R E)-4-flo-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit

I;I-OH
ﬁ
) ~, ,-N
F 0 H N

Hop chét 20 duoc didu ché tir hop chét 19 bang phuong phép gidng nhu véi hop
chét 2.

'H-NMR (200MHz, CDClLy): 1,12 (s, 3H), 1,33-3,00 (m, 19H), 6,81-6,84 (m,
1H), 7,04-7,13 (m, 2H), 7,54 (d, 1H), 8,63 (dd, 1H), 8,97 (dd, 1H), 10,95 (br s, 1H).

Hop chét 21
N-(4,5-dihydrothiazol-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit
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A

Hop chét 21 dugc didu ché voi hiéu sudt 74% bang phuong phap duge sir dung

F o

dé diéu ché hop chit 3 bang cach sir dung axit SM-IX va 2-amino-2-thiazolin 1am cac
chét ban diu trong thoi gian phan tmg 2 gio.

'H-NMR (200MHz, CDCl): 1,06 (s, 3H), 1,39-2,72 (m, 17H), 2,80-3,05 (m,
2H), 3,30 (t, 2H), 3,94 (t, 2H), 6,84-6,92 (m, 1H), 7,05-7,22 (m, 2H).

Hop chit 22
N-(4,5-dihydrothiazol-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyamino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

l/\l-OH

N’>
|
7 ) ”J\S

Hop chit 22 duoc diéu ché tir hop chat 21 bang phuong phap gidng nhu véi hop
chét 2 trong thoi gian phan tmg 2 gid.

Hop chit 23
N,N-dietyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamit

(0]

—
N

F 7 N
Hop chét 23 dugc diéu ché v6i hidu suit 97% bang phuong phép gidng nhu véi
hop chéit 3 bing cach st dung axit SM-IX va dietylamin 1am amin trong thoi gian phan
ung hai gio.
'H-NMR (200MHz, DMSO-dj): 0,97 (s, 3H), 1,01 (t, 3H), 1,11 (t, 3H), 1,20-2,47
(m, 16H), 2,60-2,99 (m, 2H), 3,15-3,40 (m, 4H), 6,90-7,06 (m, 1H), 7,08-7,25 (m, 2H).
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Hop chét 24
N,N-dietyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 1 5-yl)propanamit

N-OH
(

—

F o N_

Hop chét 24 duoc didu ché v6i hidu suét 20% tir hop chit 23 bing phuong phap
gibng nhu véi hop chét 2 bang cach khudy & 50°C trong 2,5 gi.

'H-NMR (200MHz, CDCl;): 1,12 (s, 3H), 1,05-1,24 (m, 6H), 1,25-2,55 (m,
15H), 2,60-3,05 (m, 3H), 3,20-3,53 (m, 4H), 6,80-6,92 (m, 1H), 7,03-7,20 (m, 2H), 8,33
(s, 1H).

Hop chét 25
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit

(o)
F
&
F =N
o NH

Hop chét 25 duoc diéu ché bing phuong phap dugc st dung dé didu ché hop chit
1 bing cach st dung axit SM-XV va 2-amino-5-flopyridin 1am céc chét ban dau. Thoi
gian phan tmg 13 bén gid.

'H NMR (200MHz, DMSO-d;): 0,98 (s, 3H), 1,22-2,45 (m, 16H), 2,80-2,95 (m,
2H), 6,83-7,03 (m, 2H), 7,20-7,39 (m, 1H), 7,73 (td, 1H), 8,14 (dd, 1H), 8,31 (d, 1H),
10,62 (s, 1H).

Hop chat 26
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit
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Hop chét 26 dugc didu ché v6i hiéu suit 94% tir hop chat 25 bing phuong phép
gidng nhu véi hop chét 2 trong thoi gian phan tmg ba gid.

'H NMR (200MHz, DMSO-dq): 1,03 (s, 3H), 1,12-2,48 (m, 15H), 2,57-2,78 (m,
1H), 2,80-2,95 (m, 2H), 6,79-7,01 (m, 2H), 7,18-7,38 (m, 1H), 7,72 (td, 1H), 8,15 (dd,
1H), 8,31 (d, 1H), 10,18 (s, 1H), 10,64 (s, 1H). MS m/z (TOF ES+): 454 (M+1).

Hop chét 27
3-((13S8,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit

et

Hop chét 27 duoc didu ché véi hidu suit 62% bing phuong phép duge st dung
dé diéu ché hop chét 3 bing cach sir dung axit SM-XV va 5-metoxypyridin-2-amin 1am
cac chit ban diu trong thoi gian phan tmg ba gid.

'H-NMR (200MHz, CDCls): 1,07 (s, 3H), 1,39-2,50 (m, 16H), 2,94 (m, 2H),
3,85 (s, 3H), 6,79-6,88 (m, 2H), 7,19-7,30 (m, 2H), 7,90 (br s, 1H), 7,95 (d, 1H), 8,14 (d,
1H).

Hop chét 28
3-((13S,15R, E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit

Hop chét 28 dugc didu ché véi hidu sudt 96% tir hop chit 27 bang phuong phép
gibng nhu v6i hop chét 2 trong thoi gian phan tng mot gio.

'H-NMR (200MHz, CDCl;): 1,15 (s, 3H), 1,40-2,70 (m, 16H), 2,88-3,02 (m,
3H), 3,85 (s, 3H), 6,77-6,90 (m, 2H), 7,18-7,32 (m, 2H), 7,95 (d, 1H), 8,16 (d, 1H), 8,37
(br s, 1H), 8,63 (br s, 1H). MS m/z (TOF ES+): 466 (M+1)
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Hop chit 29
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit

o]
OMe
/
F —N
o NH

Hop chit 29 dugc diéu ché véi thoi gian phan tng bbn gi bang phuong phap
duoc sir dung d& didu ché hop chit 3 bang cach st dung axit SM-XV va 3-amino-6-
metoxypyridazin 1am cac chit ban dau.

'H-NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,20-2,47 (m, 16H), 2,75-3,02 (m,
2H), 3,98 (s, 3H), 6,83-7,03 (m, 2H), 7,17-7,39 (m, 2H), 8,25 (d, 1H), 10,94 (br s, 1H).

Hop chét 30
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit

N-OH
OMe
£
F =N
o ~NH

Hop chit 30 duoc diéu ché tir hop chét 29 bing phuong phép gidng nhur véi hop
chét 2 trong thoi gian phan tmg bbn gid.

'H-NMR (200MHz, DMSO-dj): 1,03 (s, 3H), 1,11-2,47 (m, 15H), 2,58-2,78 (m,

1H), 2,78-2,96 (m, 2H), 3,98 (s, 3H), 6,75-7,02 (m, 2H), 7,13-7,39 (m, 2H), 8,25 (d, 1H),
10,19 (br s, 1H), 10,95 (br s, 1H). MS m/z (TOF ES+): 467 (M+1).

Hop chit 31
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit

o}
/ \/N
F =N
o NH
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Hop chét 31 dugc didu ché vai hiéu sudt 62% bang phuong phap duge sir dung
dé diéu ché hop chét 3 bing cach sir dung axit SM-XV va 3-amino-6-metylpyridazin 1am
cac chit ban diu, bang cach sir dung THF 1am dung moi trong thoi gian phin tmg nim
gio.

'H-NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,12-2,46 (m, 16H), 2,55 (s, 3H),
2,80-3,00 (m, 2H), 6,81-7,02 (m, 2H), 7,21-7,37 (m, 1H), 7,54 (d, 1H), 8,22 (d, 1H),
11,04 (br s, 1H).

Hop chét 32
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-N-(6-metylpyridazin-3-yl)propanamit

N-OH
[

: E <l/ \,N
F =N
o NH

Hop chét 32 duoc didu ché tir hop chét 31 bang phuong phap giéng nhr vé6i hop
chét 2 trong thoi gian phan tmg ba gid.

'H-NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,11-2,44 (m, 15H), 2,55 (s, 3H),
2,59-2,77 (m, 1H), 2,78-2,96 (m, 2H), 6,79-7,03 (m, 2H), 7,29 (br t, 1H), 7,54 (d, 1H),
8,22 (d, 1H), 10,18 (s, 1H), 10,95 (s, 1H). MS m/z (TOF ES+): 451 (M+1)

Hop chét 33
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit

(o}
/
F :_N
o NH

Hop chét 33 duoc diéu ché bang phuong phap dugce sir dung dé didu ché hop chit
1 bang cach sir dung axit SM-XV v 3-aminopyridazin 1am cac chit ban dau. Luong b
sung (70-100% mol) ctia cac chat phan tmg dugc bd sung sau 5,5 gid va qué trinh khudy

duoc tiép tuc qua dém.
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'H NMR (200MHz, DMSO-dq): 0,99 (s, 3H), 1,11-2,47 (m, 16H), 2,80-2,95
(m, 2H), 6,81-7,03 (m, 2H), 7,20-7,38 (m, 1H), 7,67 (dd, 1H), 8,32 (dd, 1H), 8,95 (dd,
1H), 11,13 (s, 1H).

Hop chét 34
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit

N-OH
4

/ \N
Hop chét 34 dugc didu ché véi hidu sudt 96% tir hop chit 33 bang phuong phép
gidng nhu véi hop chét 2 trong thoi gian phan tmg 1,5 gid.
'H-NMR (200MHz, DMSO-dy): 1,04 (s, 3H), 1,11-2,47 (m, 15H), 2,58-2,79 (m,
1H), 2,78-2,96 (m, 2H), 6,83-7,02 (m, 2H), 7,29 (br t, 1H), 7,66 (dd, 1H), 8,33 (dd, 1H),
8,94 (dd, 1H), 10,19 (s, 1H), 11,15 (s, IH). MS m/z (TOF ES+): 419 (M-H,0 +1).

Hop chét 35
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-metyl-N-(oxetan-3-yl)propanamit

(o]

F s
o7 N~
Hop chét 35 duoc diéu ché vé6i hidu suit 96% bang phuong phap duoc str dung
dé diéu ché hop chit 9 bing céach st dung axit SM-XV va N-metyl-3-oxetanamin lam cac
chét ban du trong thoi gian phan ting 4 gio.
'H NMR (200MHz, DMSO-d): 0,96 (s, 3H), 1,12-2,45 (m, 16H), 2,80-2,95 (m,
2H), 2,95-3,13 (s, 3H), 4,43-4,84 (m, 4H), 5,12-5,40 (m, 1H), 6,82-7,03 (m, 2H), 7,20-
7,38 (m, 1H).

Hop chit 36
3-((13S,15R E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-metyl-N-(oxetan-3-yl)propanamit
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F

p4
g

o
Hop chét 36 dugc didu ché v6i hiéu sudt 23% tir hop chat 35 bang phuong phép
gibng nhur véi hop chét 2 trong thoi gian phan Gng bbn gio.
'H NMR (200MHz, CDCl,): 1,12 (s, 3H), 1,27-2,61 (m, 15H), 2,75-3,09 (m, 3H),
3,16 (s, 3H) 4,58-4,90 (m, 4H), 5,05-5,61 (m, 1H), 6,67-6,95 (m, 2H), 7,17-7,26 (m, 1H),
7,91 (br s, 1H).

Hop chit 37
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(1,3,4-thiadiazol-2-yl)propanamit

o]

N/N

F o

o H
Hop chét 37 duoc diéu ché véi hidu suit 52% bang phuong phép duge st dung
dé didu ché hop chét 9 bang cach sir dung axit SM-XV va 2-amino-1,3,4-thiadiazol lam
cac chit ban diu trong thoi gian phan tmg 6 gio.
'H NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,20-2,70 (m, 16H), 2,80-2,95 (m,
2H), 6,85-7,03 (m, 2H), 7,22-7,38 (m, 1H), 9,15 (s, 1H), 12,56 (br s, 1H).

Hop chat 38
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
- decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(1,3,4-thiadiazol-2-yl)propanamit

N-OH
!

NN

N
F )LS>
o

Hop chét 38 duoc didu ché véi hidu suit 96% tir hop chat 37 bing phuong phép
gibng nhur voi hop chit 2 trong thoi gian phan tg hai gio.

'H NMR (200MHz, DMSO-dq): 1,03 (s, 3H), 1,20-2,80 (m, 16H), 2,80-2,95 (m,
2H), 6,85-7,03 (m, 2H), 7,22-7,38 (m, 1H), 9,14 (s, 1H), 10,19 (s, 1H), 12,57 (br s, 1H).
MS m/z (TOF ES+): 425 (M-H,0 +1)
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Hop chit 39
N,N-dietyl-3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopentaa]phenantren-15-yl)propanamit

(0]

F —
o N

Hop chét 39 dugc didu ché vai hiéu sudt 52% bing phuong phap duge st dung
dé diéu ché hop chit 3 bing cach sir dung axit SM-XV va dietylamin 1am cac chét ban
dAu trong thoi gian phan tmg 4 gio.

'H NMR (200MHz, CDCl3): 1,07 (s, 3H), 1,08-1,24 (m, 6H), 1,31-2,57 (m,
16H), 2,78-3,11 (m, 2H), 3,19-3,57 (m, 4H), 6,73-6,92 (m, 2H), 7,20 (br d, 1H).

Hop chit 40
N,N-dietyl-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

N-OH
4

F —
ON\_

Hop chét 40 dugc didu ché véi hiéu sudt 76% tir hop chit 39 bing phuong phép

gidng nhu v&i hop chét 2 trong théi gian phan tmg niam gio.
'H NMR (200MHz, CDCl): 1,13 (s, 3H), 1,08-1,24 (m, 6H), 1,31-2,57 (m, 15H),
2,78-3,11 (m, 3H), 3,19-3,57 (m, 4H), 6,73-6,92 (m, 2H), 7,04 (br s, 1H), 7,18-7,25 (m,

1H).

Hop chét 41
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit

-

F )\u/*N

(o)

(o)

\_/
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Hop chit 41 duoc didu ché voi hiéu suit 60% bing phuong phap dugce sir dung
dé didu ché hop chét 1 bing cach st dung axit SM-XV va 2-amino-5-isopropylpyridin
lam céc chit ban d4u trong thoi gian phan tng qua dém.

'H NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,20 (d, 6H), 1,28-2,49 (m, 16H),
2,74-3,02 (m, 3H), 6,79-7,03 (m, 2H), 7,19-7,39 (m, 1H), 7,66 (d, 1H), 8,02 (d, 1H), 8,19
(s, 1H), 10,43 (s, 1H).

Hop chit 42
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit

N-OH
(

f\&
F =N

o’ N

Hop chét 42 dugc didu ché vé6i hiéu sudt 64% tir hop chét 41 bing phuong phap
giéng nhu voi hop chét 2 trong thoi gian phan tmg bén gio.

'H NMR (200MHz, DMSO-dq): 1,03 (s, 3H), 1,20 (d, 6H), 1,28-2,49 (m, 15H),
2,50-2,74 (m, 1H), 2,75-3,02 (m, 3H), 6,79-7,03 (m, 2H), 7,19-7,39 (m, 1H), 7,65 (dd,
1H), 8,02 (d, 1H), 8,19 (d, 1H), 10,18 (s, 1H), 10,45 (s, 1H).

Hop chit 43
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit

O
Qéfé@
Cl \/N
N N
(o) H

Axit SM-XVII (100mg, 0,28mmol, 100% mol) dugc hoa tan trong DCM khan
(2ml). SOC, (40 pl, 200% mol) dugc bd sung trong méi trudng nito vao hdn hgp phan
tng va dun hdi luu trong 30 pht, tiép theo bd sung thém mot lugng SOCI, (20 pl) cing
v6i hoi lwu lién tuc trong 1,5 gio. Pyridin khan (112pl, 500% mol) va 3-aminopyridazin
(54mg, 200% mol) dugc hoa tan trong DCM /DMF khan (1ml, 1:1 theo thé tich) va duoc
bd sung nhé giot vao hdn hop phan tmg. Sau khi khudy & nhiét d6 trong phong cho dén
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khi phan tmg hoan thanh, hdn hop phan tmg dugc pha lodng bing DCM, sau d6 bang
dung dich HCI loédng, nudc va nude mubi, 1am kho béng natri sulfat. Cac dung moéi duoc
1am bay hoi va chét két tia duge tinh ché bing cach sic ky dé thu dugc hop chat 43 voi
hiéu suit 25%.

'H-NMR (200MHz, CDCl;): 1,06 (s, 3H), 1,38-2,75 (m, 16H), 2,90 (m, 2H), 7,09-
7,22 (m, 3H), 7,54 (dd, 1H), 8,63 (d, 1H), 8,93 (d, 1H), 10,95 (br s, 1H).

Hop chit 44
3-((138,15R, E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta]a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit

N-OH

Q(Sjié%@
Cl \/N
N N
(e} H

Hop chit 44 duoc diéu ché tir hop chat 43 bang phuong phap gidng nhu véi hop
chét 2 bang cach khudy & nhiét do trong phong qua dém.

'H-NMR (200MHz, CDCl;): 1,10 (s, 3H), 1,31-2,99 (m, 16H), 2,90 (m, 2H),
7,07-7,21 (m, 3H), 7,54 (dd, 1H), 8,14 (br s, 1H), 8,61 (d, 1H), 8,96 (d, 1H), 10,75 (br s,
1H). MS m/z (TOF ES+): 475/477 (M + Na)

Hop chét 45
3-((138,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4,5-dihydrothiazol-2-yl)propanamit

‘ o

Hop chét 45 dugc didu ché tir axit SM-XVII bing phuong phap giéng nhu véi hop
chét 9 bang cach khudy & nhiét do trong phong trong ba gid.

'H-NMR (200MHz, CDCl3): 1,05 (s, 3H), 1,50-2,56 (m, 17H), 2,94 (m, 2H), 3,35
(dd, 2H), 3,97 (dd, 2H), 7,09-7,22 (m, 3H).
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Hop chit 46
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(4,5-dihydrothiazol-2-yl)propanamit

N-OH

‘ j

Hop chét 46 dugc diéu ché tir hop chit 45 bang phuong phap gidng nhur véi hop
chét 2.

"H-NMR (200MHz, CDCl,): 1,08 (s, 3H), 1,54-2,41 (m, 18H), 2,91-3,20 (m, 6H),
7,07-7,21 (m, 3H). MS m/z 460/462

Hop chit 47
(13S,15R)-3-clo-13-metyl-15-(3-0x0-3-(8-0xa-2-azaspiro[4.5]decan-2-yl)propyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on

o]

o P QC/O
Hop chit 47 dugc diéu ché véi hiéu suit 94% tir axit SM-XVII béng phuong phép
gibng nhu véi hop chit 9 bang cach sir dung 8-oxa-2-aza-spiro(4,5)decan hydroclorua
lam amin. Thoi gian phan Ung 1a 4,5 gio.
'H NMR (200MHz, DMSO-dg): 0,96 (s, 3H), 1,11-2,45 (m, 22H), 2,75-3,00 (m,
2H), 3,20 (s, 1H), 3,30-3,70 (m, 7H), 7,08-7,22 (m, 2H), 7,25-7,38 (m, 1H).

Hop chat 48
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-1-(8-oxa-2-azaspiro[4.5]decan-2-
yl)propan-1-on

N-OH
cl QC/O
N
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Hop chét 48 duoc diéu ché véi higu sudt 92% tir hop chét 47 bang phuong phap
giéng nhu voi hop chét 2 bang cach dun héi luu trong 5,5 gid.

'H NMR (200MHz, DMSO-dj): 1,01 (s, 3H), 1,20-2,45 (m, 21H), 2,50-2,75 (m,
1H), 2,75-3,00 (m, 2H), 3,20 (s, 1H), 3,30-3,70 (m, 7H), 7,08-7,22 (m, 2H), 7,25-7,38
(m, 1H), 10,17 (s, 1H).

Hop chit 49
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit

0
OMe
ﬁ\\(
N
Cl ~. 7/
N N
(o] H

Hop chét 49 dugc diéu ché véi hidu suét 56% tir axit SM-XVII bing phwong phap
gidng nhur véi hop chét 3 biang cach khudy & +50°C trong vai ngay.

'H-NMR (200MHz, CDCl5): 1,06 (s, 3H), 1,45-2,43 (m, 15H), 2,67 (m, 2H), 2,92
(m, 2H), 4,07 (s, 3H), 7,04-7,22 (m, 4H), 8,47 (d, 1H), 10,0 (br s, 1H).

Hop chit 50
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit

N-OH

OMe
ﬁ\\(
Cl ~ /N
N N
(e} H

Hop chét 50 dugc didu ché véi hiéu suit 36% tir hop chét 49 bing phuong phép
gibng nhu v6i hop chét 2 bang cach dun héi Iru trong hai gid.

'H-NMR (200MHz, CDCl5): 1,07 (s, 3H), 1,50-3,03 (m, 20H), 4,09 (s, 3H), 7,03-
721 (m, 4H), 8,51 (d, 1H), 9,01 (br s, 1H), 10,89 (br s, 1H). MS m/z (TOF ES+):
483/485 (M)
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Hop chét 51
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N,N-dietylpropanamit

cl —

Hop chit 51 duoc didu ché vai hiéu suit 63% tir axit SM-XVII va dietylamin lam
amit bing phuong phap giéng nhu véi hop chét 9 bing cach khudy & nhiét d6 trong
phong qua dém.

'H-NMR (200MHz, CDCl,): 1,07 (s, 3H), 1,15 (td, 6H), 1,44-2,40 (m, 16H), 2,93
(m, 2H), 3,34 (m, 4H), 7,09-7,23 (m, 3H).

Hop chét 52
3-((13S,15R,E)-3-clo-17-(hydroxyimino)- 13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)- N,N-dietylpropanamit

N-OH

N

AN
Hop chét 52 duge diéu ché v6i hidu sudt 98% tir hop chét 51 bing phuong phap
gibng nhu voi hop chét 2 bang cach dun héi lru trong ba gid.
'H-NMR (200MHz, CDCL): 1,12 (s, 3H), 1,16 (td, 6H), 1,34-2,44 (m, 16H), 2,83-
2,97 (m, 3H), 3,34 (m, 4H), 7,08-7,22 (m, 3H).

Hop chit 53
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit

o]
N/O
Cl /“\/>/
N
O H
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Hop chét 53 dugc didu ché v6i hiéu sudt 94% tir axit SM-XVII bang phuong phap
gibng nhu v6i hop chit 1 trong DCM bing cach sir dung 3-amino-5-metylisoxazol 1am
amin. Thoi gian phén ung 1a 6 gio.

'H NMR (200MHz, DMSO-dj): 0,97 (s, 3H), 1,15-2,45 (m, 16H), 2,37 (s, 3H),
2,80-3,00 (m, 2H), 6,64 (s, 1H), 7,08-7,22 (m, 2H), 7,25-7,38 (m, 1H), 10,88 (br s, 1H).

Hop chét 54
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit

N-OH

cl 5‘\\}/
o’ N

Hop chit 54 duoc diéu ché véi hiéu suit 92% tir hop chit 53 bang phuong phéap
giéng nhur véi hop chét 2 bang cach dun hdi hru trong 2 gid.

'H NMR (200MHz, DMSO-dq): 1,02 (s, 3H), 1,15-2,45 (m, 15H), 2,37 (s, 3H),
2,55-2,75 (m, 1H), 2,80-3,00 (m, 2H), 6,64 (s, 1H), 7,08-7,22 (m, 2H), 7,25-7,38 (m,
1H), 10,19 (s, 1H), 10,89 (br s, 1H).

Hop chét 55
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit

[o]

cl «
o H

Hop chit 55 dugc diéu ché véi hidu suit 51% tir axit SM-XVII bang phuong phép
gibng nhu v6i hop chét 9 bing cach st dung 2-amino-4-metoxypyridin lam amin va
khudy tron hén hop phan tmg qua dém & nhiét do trong phong.

'H NMR (200MHz, DMSO-dy): 0,98 (s, 3H), 1,15-2,45 (m, 16H), 2,80-3,00 (m,
2H), 3,80 (s, 3H), 6,65-6,75 (dd, 1H), 7,08-7,22 (m, 2H), 7,25-7,38 (m, 1H), 7,72-7,73 (d,
1H), 8,12 (d, 1H), 10,47 (br s, 1H).
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Hop chit 56
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit

N-OH
I
OMe
Z“
cl |
o N N

Hop chét 56 duoc didu ché v6i hidu sudt 84% tir hop chit 55 bang phuong phap
gidng nhu véi hop chét 2 bang cach dun hdi luu trong 1,5 gid.

'H NMR (200MHz, DMSO-dq): 1,03 (s, 3H), 1,15-2,45 (m, 15H), 2,55-2,75 (m,
1H), 2,80-3,00 (m, 2H), 3,80 (s, 3H), 6,65-6,75 (dd, 1H), 7,08-7,22 (m, 2H), 7,25-7,38
(m, 1H), 7,72-7,73 (d, 1H), 8,12 (d, 1H), 10,19 (s, 1H), 10,48 (br s, 1H).

Hop chét 57
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit

0
~_F
cl \|
N7 N
0" H

Hop chit 57 dugc didu ché tir axit SM-XVII bang phuong phap giéng nhu véi hop
chét 1 trong DCM. Thoi gian phan tng 12 bén gio.

'H NMR (200MHz, DMSO-dq): 0,98 (s, 3H), 1,22-2,47 (m, 16H), 2,75-3,02 (m,
2H), 7,06-7,22 (m, 2H), 7,22-7,37 (m, 1H), 7,72 (td, 1H), 8,14 (dd, 1H), 8,31 (d, 1H),
10,62 (s, 1H).

Hop chit 58
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]phenantren-15-yl1)-N-(5-flopyridin-2-yl)propanamit

N-OH
4

Cl /@F

o N N
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Hop chét 58 dugc diéu ché tir hop chit 57 bang phuong phap gidng nhu vé6i hop
chét 2. Thoi gian phéan tmg 13 2 gid & 50°C.

'H NMR (200MHz, DMSO-dg): 1,03 (s, 3H), 1,23-2,46 (m, 15H), 2,56-2,77 (m,
1H), 2,80-2,95 (m, 2H), 7,10-7,32 (m, 2H), 7,23-7,36 (m, 1H), 7,72 (td, 1H), 8,15 (dd,
1H), 8,31 (d, 1H), 10,19 (s, 1H), 10,63 (s, 1H). MS m/z (TOF ES+): 470 (M+1)

Hop chét 59
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-metylpyridin-2-yl)propanamit

(0]
7z
o g
N N
(¢] H

Hop chét 59 dugc didu ché véi hiu sudt 54% tir axit SM-XVII bing phuong phép
gidng nhu véi hop chit 1 trong DCM bing cach st dung 3-metylpyridin-2-amin 1am
amin. Du tién, hdn hop phan tng dugc khudy trong 3 gid, sau d6 lugng b6 sung (100%
mol) gdbm amin va T3P dugc bd sung va qua trinh khudy duoc tiép tuc qua dém. Cubi
cting, hdn hop phan tmg dwoc dun hdi luu trong 4 gid.

'H NMR (200MHz, DMSO-d): 0,98 (s, 3H), 1,15-2,45 (m, 16H), 2,15 (s, 3H),
2,80-3,00 (m, 2H), 7,10-7,25 (m, 3H), 7,26-7,33 (m, 1H), 7,66 (d, 1H), 8,24 (d, 1H),
10,00 (br s, 1H).

Hop chit 60
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-metylpyridin-2-yl)propanamit

N-OH
4

“
cl <
o N N

Hop chét 60 dugc diéu ché véi hiéu sudt 93% tir hop chét 59 bang phuong phép
gidng nhu vé&i hop chit 2 bang cach khudy & 50°C trong 2 gid.
'H NMR (200MHz, DMSO-dg): 1,03 (s, 3H), 1,15-2,45 (m, 15H), 2,15 (s,
3H), 2,60-2,79 (m, 1H), 2,80-3,00 (m, 2H), 7,10-7,25 (m, 3H), 7,26-7,33 (m, 1H), 7,66
(d, 1H), 8,24 (d, 1H), 10,01 (br s, 1H), 10,20 (s, 1H).

-05-



35836

Hop chét 61
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit

(o]

NS

al |
N

OHN

Hop chét 61 duogc didu ché tir axit SM-XVII bang phuong phap gidng nhu véi hop
chét 1 trong DCM. Théi gian phan tmg 13 ba gio.

'H NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,20-2,47 (m, 16H), 2,80-2,90 (m,
2H), 7,10-7,23 (m, 2H), 7,23-7,42 (m, 2H), 7,76 (dd, 1H), 8,24 (dd, 1H), 10,28 (s, 1H).

Hop chét 62
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit

r;l—OH

F
Clijéigfj
o N° N
H

Hop chét 62 duoc didu ché tir hop chét 61 bang phuong phip gidng nhu véi hop
chét 2. Thoi gian phan tng 13 2,5 gid & 50°C.

'H NMR (200MHz, DMSO-dg): 1,03 (s, 3H), 1,12-2,46 (m, 15H), 2,56-2,77 (m,
1H), 2,80-2,95 (m, 2H), 7,10-7,22 (m, 2H), 7,23-7,42 (m, 2H), 7,76 (td, 1H), 8,24 (dd,
1H), 10,19 (s, 1H), 10,29 (s, 1H).

Hop chit 63
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metyloxazol-2-yl)propanamit

o 0
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Hop chit 63 dugc didu ché vai hiéu sut 52% tir axit SM-XVII bang phuong phép
gidng nhu v6i hop chit 3 bang cach sir dung 2-amino-5-metyloxazol lam amin. Thoi gian
phéan tng 1a 3 gid.

'H NMR (200MHz, DMSO-d): 0,97 (s, 3H), 1,15-2,47 (m, 19H), 2,80-2,90 (m,
2H), 6,68 (s, 1H), 7,10-7,23 (m, 2H), 7,24-7,35 (m, 1H), 10,95 (br s, 1H).

Hop chit 64
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metyloxazol-2-yl)propanamit

N-OH
4
N\
cl )‘:3_

Hop chét 64 duoc didu ché v6i hiéu sudt 89% tir hop chit 63 bang phuong phép
gibng nhur v6i hop chét 2. Thoi gian phan tng 13 2,5 gio.

'H NMR (200MHz, DMSO-dq): 1,02 (s, 3H), 1,15-2,47 (m, 18H), 2,55-2,75 (m,
1H), 2,80-2,90 (m, 2H), 6,68 (s, 1H), 7,10-7,23 (m, 2H), 7,24-7,35 (m, 1H), 10,19 (s,
1H), 10,96 (br s, 1H).

Hop chit 65
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit

o}
7 OMe
cl o
N N

Hop chit 65 dugc didu ché v6i hiéu sudt 62% tir axit SM-XVII bing phuong phap
gidng nhur voi hop chét 3 bang cach khudy & +50°C trong hai gio.

'H-NMR (200MHz, DMSO-dg): 0,97 (s, 3H), 1,35-2,42 (m, 16H), 2,89 (m, 2H),
3,80 (s, 3H), 7,15 (br s, 2H), 7,31-7,44 (m, 2H), 8,02 (m, 2H), 10,37 (br s, 1H).

Hop chét 66
3-((138,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit
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Hop chét 66 duoc diéu ché vé6i hidu sudt 93% tir hop chét 65 bang phuong phép
gidng nhu véi hop chét 2 bang cach dun héi Iuru trong 2,5 gid.

'H-NMR (200MHz, DMSO-dg): 1,03 (s, 3H), 1,38-2,45 (m, 16H), 2,86 (m, 2H),
3,80 (s, 3H), 7,14 (br s, 2H), 7,27-7,44 (2 x m, 2H), 8,03 (m, 2H), 10,18 (br s, 1H), 10,38
(br s, 1H). MS m/z (TOF ES+): 482/484 (M").

Hop chét 67
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit

0
7
cl \|
N
s N N

Hop chét 67 dugc didu ché véi hidu sudt 41% tir axit SM-XVII bing phuong phap
gidng nhu v6i hop chét 3 bang cach khudy & +50°C trong 5 gir va sau d6 qua dém &
nhiét do trong phong.

'H-NMR (200MHz, CDCL;): 1,05 (s, 3H), 1,37-2,60 (m, 16H), 2,92 (m, 2H), 7,03-
7,15 (m, 4H), 7,73 (t,1H), 8,19-8,28 (m, 2H), 8,58 (br s, 1H).

Hop chét 68
3-((13S,15R, E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit

N—OH
/
Z
o 7]

Hop chét 68 dugc diéu ché v&i hidu sudt 90% tir hop chit 67 bang phuong phap

gidng nhu voi hop chit 2 bang cach dun héi Iru trong mot gid.
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'H-NMR (200MHz, CDCly): 1,14 (s, 3H), 1,42-2,58 (m, 16H), 2,88-3,03 (m,
3H), 7,07 (br s, 3H), 7,18 (m, 1H), 7,74 (t, 1H), 8,26 (d, 2H), 8,97 (br s, 1H), 9,66 (br s,
1H). MS m/z (TOF ES+): 452/454 (M).

Hop chit 69
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metylpyridin-2-yl)propanamit

(o]
=
. 4

Hop cht 69 duoc diéu ché véi hiéu sudt 40% tir axit SM-XVII bang phwong phap
giéng nhur vé6i hop chét 43 bang cach khudy & nhiét d6 trong phong trong 1,5 gid.

'H-NMR (200MHz, CDCl,): 1,06 (s, 3H), 1,44- 2,54 (m, 19H), 2,91 (m, 2H), 6,89
(d, 1H), 7,09-7,22 (m, 3H), 8,06 (br s, 1H), 8,13 (d, 1H), 8,49 (br s, 1H).

Hop chat 70
3-((138,15R, E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit

N—OH
/
7
ci <
N~ ON
o H

Hop chét 70 duoc didu ché véi hiéu sudt 46% tir hop chét 69. bang phuong phép
gibng nhu véi hop chét 2 bang cach dun héi Iuru trong mot gio.

'H-NMR (200MHz, CDCl;): 1,15 (s, 3H), 1,44-2,51 (m, 21H), 2,91 (m, 2H), 6,89
(d, 1H), 7,08-7,22 (m, 3H), 8,08-8,13 (m, 2H), 8,54 (br s, 1H), 8,83 (br s, 1H).

Hop chét 71
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-xyanopyridin-2-yl)propanamit
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Hop chét 71 dugc didu ché v6i hidu suét 37% tir axit SM-XVII bang phuong phap
gidng nhu véi hop chét 43 bang cach khudy & nhiét d6 trong phong trong 1,5 gio.

'H-NMR (200MHz, CDCl;): 1,07 (s, 3H), 1,46- 2,42 (m, 16H), 2,93 (m, 2H),
7,10-7,19 (m, 3H), 7,93 -8,08 (m, 2H), 8,35 (d, 1H), 8,56 (s, 1H).

Hop chét 72
3-((138,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-y1)-N-(5-xyanopyridin-2-yl)propanamit

N—OH
/
7 CN
o g
N N
(0] H

Hop chit 72 dugc didu ché v6i hiéu suit 96% tir hop chét 71 bang phuong phap
gidng nhu véi hop chét 2 biang cach dun hdi luu trong 2 gio.

'H-NMR (200MHz, CDCL): 1,14 (s, 3H), 1,42- 2,70 (m, 17H), 2,91 (m, 3H),
7,09-7,22(m, 3H), 7,96 (d, 1H), 8,38 (d, 1H), 8,56 (s, 1H). MS m/z (TOF ES+): 477/479
M.

Hop chét 73
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(pyrazin-2-yl)propanamit

(0]
N
2
C|/©é>v[é>\/£j
N
(0) H N

Hop chét 73 duoc didu ché véi hiéu suit 50% tir axit SM-XVII bang phuong phap
gidng nhu véi hop chét 1 trong DCM bing cach sir dung aminopyrazin 1am amin. Thoi

gian phan g 13 5 gio.
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'H NMR (200MHz, DMSO-d¢): 0,98 (s, 3H), 1,15-2,65 (m, 16H), 2,80-2,90 (m,
2H), 7,10-7,23 (m, 2H), 7,24-7,35 (m, 1H), 8,30-8,45 (m, 2H), 9,35 (s, 1H), 10,81 (br s,
1H).

Hop chat 74
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit

N-OH
[

N
o gy

Hop chét 74 dugc didu ché v&i hiéu sudt 92% tir hop chét 73 bang phuong phap
gidng nhu voi hop chit 2 bang cach khudy & 40°C trong 2,5 gid.

"H NMR (200MHz, DMSO-dg): 1,03 (s, 3H), 1,15-2,79 (m, 16H), 2,80-2,90 (m,
2H), 7,10-7,23 (m, 2H), 7,24-7,35 (m, 1H), 8,30-8,45 (m, 2H), 9,35 (s, 1H), 10,19 (s,
1H), 10,82 (br s, 1H).

Hop chét 75
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit

o]
7
cl x N
N~ °N7
0 H

Hop chit 75 duoc diéu ché tir axit SM-XVII bang phuong phap gidng nhir v6i hop
chét 9 trong THF. Thoi gian phin tmg 13 5 gio.

'H-NMR (200MHz, DMSO-dq): 0,98 (s, 3H), 1,22-2,47 (m, 16H), 2,55 (s, 3H),
2,80-3,00 (m, 2H), 7,08-7,22 (m, 2H), 7,22-7,37 (m, 1H), 7,54 (d, 1H), 8,22 (d, 1H),
11,04 (br s, 1H).

Hop chit 76
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit
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Hop chét 76 dugc didu ché tir hop chét 75 bang phuong phép giéng nhu véi hop
chét 2. Thoi gian phan tmg 13 4,5 gid & 40°C va qua dém & nhiét d6 trong phong.

'H-NMR (200MHz, DMSO-d): 1,03 (s, 3H), 1,12-2,47 (m, 15H), 2,55 (s, 3H),
2,59-2,79 (m, 1H), 2,78-2,96 (m, 2H), 7,05-7,22 (m, 2H), 7,23-7,34 (m, 1H), 7,54 (d,
1H), 8,22 (d, 1H), 10,19 (s, 1H), 11,05 (s, 1H).

Hop chit 77
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit

ho

Hop chét 77 dugc didu ché v6i hidu sult 69% tir axit SM-XVII biang phuong phap
gidng nhu véi hop chit 1 trong DCM bing cach st dung trietylamin lam bazo va 5-
morpholinopyridin-2-amin lam amin. Théi gian phan tng 14 4,5 gio.

'H-NMR (200MHz, DMSO-dg): 0,97 (s, 3H), 1,15-2,47 (m, 16H), 2,80-3,00 (m,
2H), 3,01-3,15 (m, 4H), 3,70-3,80 (m, 4H), 7,08-7,22 (m, 2H), 7,23-7,35 (m, 1H), 7,37-
7,45 (m, 1H), 7,90-8,10 (m, 2H), 10,28 (s, 1H).

Hop chét 78
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-yl)propanamit

N-OH
4

. o

o N N

Hop chét 78 dugc didu ché v6i hidu sudt 66% tir hop chit 77 bing phuong phéap
gidng nhu véi hop chét 2. Thoi gian phan tmg 13 7 gior & 40-50°C va qua dém & nhiét do
trong phong.
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'H-NMR (200MHz, DMSO-dq): 1,02 (s, 3H), 1,15-2,47 (m, 15H), 2,50-2,75 (m,
1H), 2,80-2,95 (m, 2H), 3,01-3,15 (m, 4H), 3,70-3,80 (m, 4H), 7,08-7,22 (m, 2H), 7,23-
7,35 (m, 1H), 7,37-7,45 (m, 1H), 7,90-8,10 (m, 2H), 10,18 (s, 1H), 10,29 (s, 1H).

Hop chit 79
N-metyl-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit

oK, g

Hop chét 79 dugc didu ché véi hidu sudt 37% tir axit SM-XXVI bang phuong
phap gibng nhu véi hop chit 9 bang cach st dung metyl-(tetrahydro-pyran-4-yl)-amin
hydroclorua lam amin. Thoi gian phdn Ung 1a 4 gid.

'H NMR (200MHz, DMSO-dj): 0,97 (s, 3H), 1,14-2,48 (m, 20H), 2,60-2,90 (m,
5H), 3,26-3,51 (m, 2H), 3,79-4,04 (m, 2H), 4,40-4,60 (m, 1H), 7,00-7,19 (m, 3H), 7,27
(br d, 1H). MS mv/z (TOF ES"): 424 (M+1).

Hop chit 80
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metyl-N-(tetrahydro-2H-pyran-4-yl)propanamit

N-OH
;{ 2/
O
(0] N\

Hop chét 80 dugc diéu ché véi hiéu suét 88% tir hop chét 79 bang phuong phap
gibng nhwr v6i hop chit 2 bang cach sir dung 6 duong lrong pyridin va dun hdi Iuu trong
hai gio.

'H NMR (200MHz, DMSO-dg): 1,02 (s, 3H), 1,10-2,45 (m, 19H), 2,50-2,90 (m,
6H), 3,21-3,57 (m, 2H), 3,76-4,00 (m, 2H), 4,40-4,60 (m, 1H), 7,00-7,19 (m, 3H), 7,27
(br d, 1H), 10,16 (m, 1H).
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Hop chét 81
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit

0
7
\N'N
o N

Hop chit 81 dugc didu ché véi hidu sudt 36% tir axit SM-XXVI biang phuong
phap giéng nhr véi th chét 43 bang cach st dung 3-aminopyridazin ldm amin.

'H-NMR (200MHz, CDCl,): 1,06 (s, 3H), 1,46-3,00 (m, 17H), 7,10-7,18 (m, 3H),
7,23-7,31 (m, 2H), 7,51 (dd, 1H), 8,62 (dd, 1H), 8,94 (dd, 1H), 10,73 (br s, 1H).

Hop chét 82
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit

N-OH
4

7
<
o N

Hop chét 82 duoc diéu ché véi hiéu sut 70% tir hop chét 81 bing phuong phap
giéng nhur vé6i hop chét 2

'H-NMR (200MHz, CDCl;): 1,11 (s, 3H), 1,59-2,66 (m, 16H), 2,87-3,00 (m, 2H),
7,11 (m, 3H), 7,24-7,35 (br s, 1H), 7,53 (dd, 1H), 8,25 (br s, 1H), 8,62 (d, 1H), 8,95 (d,
1H), 10,77 (br s, 1H).

Hop chét 83
N-(5-metoxypyridin-2-yl)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopenta[a]phenantren-15-yl)propanamit

Iz
z

Hop chét 83 dugc didu ché v6i hiéu sudt 40% tir axit SM-XXVI bing phuong
phap gidng nhu véi hop chét 3, dun hdi luu trong hai gio.
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'H-NMR (200MHz, CDCls): 1,07 (s, 3H), 1,40-2,57 (m, 17H), 2,96 (m, 2H), 3,85
(s, 3H), 7,13-7,18 (m, 3H), 7,24-7,30 (m, 2H), 7,96 (d, 1H), 8,15 (d, 1H).

Hop chét 84
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit

N—OH

l
NN
0" H

Hop chét 84 dugc didu ché voi hiéu sult 82% tir hop chit 83 bing phuong phép
gibng nhur véi hop chét 2 bang cach dun hdi luu trong hai gio.

'H-NMR (200MHz, CDCL): 1,15 (s, 3H), 1,42-2,52 (m, 16H), 2,92 (m, 3H), 3,84
(s, 3H), 7,12-7,16 (m, 3H), 7,30 (m, 1H), 7,96 (d, 1H), 8,15 (d, 1H), 8,44 (br s, 1H), 8,77
(br s, 1H). MS m/z (TOF ES+): 448 (M+1).

Hop chit 85
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit

Y
e QUJ

Hop chét 85 duoc didu ché voi hiéu sudt 29% tir axit SM-XXVI bing phuong
phap gibng nhu véi hop chét 1 trong DCM bang céch sir dung trietylamin lam bazo. Thoi
gian phan tng 1a 3,5 gio.

'H NMR (200MHz, DMSO-dg): 0,98 (s, 3H), 1,10-2,50 (m, 23H), 2,80-2,95 (m,
2H), 3,01-3,19 (m, 4H), 7,03-7,19 (m, 3H), 7,27 (br d, 1H), 7,35-7,43 (m, 1H), 7,90-8,02
(m, 2H), 10,26 (s, 1H).

Hop chét 86
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit
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Hop chét 86 duoc diéu ché véi hicu sudt 11% tir hop chét 85 bang phuong phép
giéng nhu v6i hop chét 2. H6n hop phan tmg duge khudy 2 gi & 50°C.

'H NMR (200MHz, CDCI3): 1,13 (s, 3H), 1,25-2,55 (m, 19H), 2,56-2,65 (m, 4H),
2,80-3,07 (m, 2H), 3,12-3,30 (m, 4H), 7,03-7,22 (m, 3H), 7,25-7,35 (m, 2H), 7,91 (d,
1H), 8,11 (d, 1H). MS m/z (TOF ES+): 516 (M+1).

Hop chét 87
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit

0]
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Hop chét 87 dugc diéu ché v6i hiéu sudt 27% tir axit SM-XXVI bing phuong
phép giéng nhur véi hop chit 3 trong THF bang cach str dung 200% mol EDCI va HOBT.
Thoi gian phan tng 1a 6 gio.

'H NMR (200MHz, DMSO-d): 0,98 (s, 3H), 1,12-2,48 (m, 19H), 2,80-2,95 (m,
2H), 6,92 (d, 1H), 7,02-7,19 (m, 3H), 7,27 (br d, 1H), 7,95 (s, 1H), 8,15 (d, 1H), 10,41 (s,
1H).

Hop chét 88
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-

xyclopenta[a]phenantren-15-yl)-N-(4-metylpyridin-2-yl)propanamit

N-OH
4

J\)j
N\N|
O H

Hop chét 88 dugc diéu ché voi hidu sudt 48% tir hop chit 87 biang phuong phap
giéng nhur véi hop chét 2. Thoi gian phan tng 12 1,5 gio & 50°C.
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'H NMR (200MHz, DMSO-dy): 1,04 (s, 3H), 1,12-2,47 (m, 18H), 2,58-2,76 (m,
1H), 2,80-2,95 (m, 2H), 6,92 (d, 1H), 7,02-7,19 (m, 3H), 7,27 (br d, 1H), 7,96 (s, 1H),
8,15 (d, 1H), 10,18 (s, 1H), 10,43 (s, IH). MS m/z (TOF ES+): 432 (M+1).

Hop chét 89
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit

ho
os QUJ

Hop chit 89 duoc didu ché vé6i hiéu sudt 29% tir axit SM-XXVI bang phuong
phép giéng nhur véi hop chét 1 trong DCM bang céach sir dung trietylamin 1am bazo. Thoi
gian phan Ung 12 ndm gio.

'H NMR (200MHz, DMSO-dj): 0,98 (s, 3H), 1,10-2,46 (m, 16H), 2,80-2,95 (m,
2H), 3,01-3,19 (m, 4H), 3,63-3,84 (m, 4H), 7,03-7,19 (m, 3H), 7,27 (br d, 1H), 7,40 (dd,
1H), 7,88-8,07 (m, 2H), 10,28 (s, 1H).

Hop chit 90
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit

N-OH
(

o
A~ N

Hop chét 90 dwgc diéu ché véi hiéu suét 55% tir hop chét 89 bing phwong phép
gidng nhu véi hop chit 2. Thoi gian phan tmg 13 5 gio & +50°C.

'H NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,23-2,46 (m, 15H), 2,56-2,75 (m,
1H), 2,80-2,95 (m, 2H), 3,02-3,14 (m, 4H), 3,65-3,84 (m, 4H), 6,99-7,18 (m, 3H), 7,26
(br d, 1H), 7,40 (dd, 1H), 7,89-8,07 (m, 2H), 10,17 (s, 1H), 10,30 (s, 1H).

Hop chit 91
N,N-dimetyl-6-(3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-

6H-xyclopenta[a]phenantren-15-yl)propanamido)nicotinamit
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Hop chit 91 duoc didu ché vé6i hiéu sudt 12% tir axit SM-XXVI bang phuong
phap giéng nhur véi hop chét 1 trong DCM bing céach st dung trietylamin 1am bazo. Thoi
gian phan Ung 1a 6 gio.

'H NMR (200MHz, CDCl;) 1,08 (s, 3H), 1,13-2,67 (m, 16H), 2,91-3,01 (m, 2H),
3,08 (br s, 6H), 7,06-7,22 (m, 3H), 7,23-7,39 (m, 1H), 7,81 (dd, 1H), 8,15 (br s, 1H), 8,25
(d, 1H) 8,39 (d, 1H).

Hop chit 92
6-(3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-

6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit

N-OH
4

\N/
jon:
o N N

Hop chét 92 dugc diéu ché voi hiéu sudt dinh luong tir hop chit 91 biang phuong
phap giéng nhu véi hop chét 2. Thoi gian phan tng 13 1,5 gid & 50°C.,

'H NMR (200MHz, CDCl3) 1,15 (s, 3H), 1,21-2,73 (m, 15H), 2,82-3,03 (m, 3H),
3,09 (br s, 6H), 7,05-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,82 (dd, 1H), 8,28 (d, 1H), 8,40
(d, 1H), 8,61 (br s, 1H).

Hop chit 93
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]-
phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-3-yl)propanamit

o
N
N NH
0) H
0

Hop chét 93 dugc didu ché v6i hiéu sudt 22% tir axit SM-XXVI bang phuong
phap giéng nhu véi hop chét 3. Thoi gian phan tng 14 2,5 gio.
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'H NMR (200MHz, DMSO-dq): 0,97 (s, 3H), 1,10-2,48 (m, 24H), 2,76-2,95 (m,
2H), 7,02-7,19 (m, 3H), 7,26 (m, 1H), 8,01 (s, 1H), 9,15 (s, 1H), 11,68 (br s, 1H).

Hop chit 94

3-((13S,15R E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(2-oxo0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit

N-OH
I
'\
) /[;NH
N
O H 0

Hop chit 94 duoc didu ché véi hiéu suit 74% tir hop chit 93 bang phuong phap
gibng nhu véi hop chét 2. Thoi gian phan tmg 13 2 gid & 50°C.

'H NMR (200MHz, CDCl;) 1,13 (s, 3H), 1,35-2,64 (m, 23H), 2,78-3,08 (m, 3H),
6,90 (br s, 1H), 7,06-7,21 (m, 3H), 7,28-7,41 (m, 1H), 8,19 (br s, 1H) 8,23 (s, 1H), 9,61
(brs, 1H).

Hop chit 95
N-(5-isopropylpyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-

decahydro-6 H-xyclopenta[a]phenantren-15-yl)propanamit
0

/\
=N

NH
¢)

Hop chit 95 dugc didu ché voi hidu sudt 37% tir axit SM-XXVI bang phuong
phap giéng nhur v6i hop chét 9, khudy & nhiét do trong phong qua dém.

'H-NMR (200MHz, CDCl3): 1,07 (s, 3H), 1,24 va 1,28 (2 x s, 6H), 1,45-2,58 (m,
16H), 2,95 (m, 3H), 7,13-7,18 (m, 3H), 7,29-7,31 (m, 1H), 7,58 (dd, 1H), 8,07 (d, 1H),
8,14 (br s, 2H).

Hop chit 96
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit
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7\
=N

NH
(0]

Hop chit 96 duoc didu ché v6i hiéu sudt 80% tir hop chét 95 bing phwong phap
gidng nhu véi hop chét 2 bang cach dun héi Ivu trong hai gid.

'H-NMR (200MHz, CDCl;): 1,16 (s, 3H), 1,24 va 1,27 (2 x s, 6H), 1,48-2,53 (m,
16H), 2,94 (m, 3H), 7,11 (m, 3H), 7.26 (m, 1H), 7,60 (d, 1H), 8,16 (m, 2H), 8,89 (br s,
1H). 9,69 (br s, 1H). MS m/z (TOF ES+): 460 (M+1)

Hop chét 97
N-(5-flopyridin-2-yl1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

(0]

N\N
O H

Hop chit 97 duoc didu ché hiéu suit 14% tir axit SM-XXVI bing phuong phép
gidng nhu v6i hop chét 1 trong DCM bing cach str dung 2-amino-5-flopyridin lam amin.
Thoi gian phan g 1a 4,5 gio.

'H NMR (200MHz, CDCl5): 1,07 (s, 3H), 1,20-2,77 (m, 16H), 2,80-3,15 (m, 2H),
7,06-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,38-7,52 (m, 1H), 7,90 (br s, 1H), 8,13 (d, 1H),
8,23 (dd, 1H).

Hop chét 98
N-(5-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

N—OH
I

N\N
(0] H

Hop chét 98 durge diéu ché v6i hidu sut 75% tir hop chét 97 bang phuong phap
gidng nhu véi hop chét 2 bing cach khudy & 50°C trong 3 gio.
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'H-NMR (200MHz, DMSO-dy): 1,03 (s, 3H), 1,14-2,75 (m, 16H), 2,80-3,00 (m,
2H), 6,96-7,20 (m, 3H), 7,21-7,30 (m, 1H), 7,72 (td, 1H), 8,15 (dd, 1H), 8,31 (d, 1H),
10,18 (s, 1H), 10,63 (s, 1H).

Hop chit 99
N-(5-xyanopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

Hop chit 99 duoc didu ché véi hidu sudt 39% tir axit SM-XXVI bing phuong
phap gidng nhu véi hop chit 1 trong DCM bang céch sir dung 2-amino-5-xyanopyridin
lam amin. Thoi gian phén Gng 13 5 gid.

'H NMR (200MHz, CDCl5): 1,08 (s, 3H), 1,20-2,70 (m, 16H), 2,80-3,15 (m, 2H),
7,06-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,95 (dd, 1H), 8,07 (br s, 1H), 8,36 (d, 1H), 8,56
(d, 1H).

Hop chit 100
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

N—OH

Hop chét 100 dwoc diéu ché véi hiéu sudt 33% tir hop chét 99 bang phuong phap
gibng nhur véi hop chét 2 bang cach khudy & 50°C trong 3 gio.

'H NMR (200MHz, CDCl5): 1,14 (s, 3H), 1,35-2,70 (m, 15H), 2,80-3,15 (m, 3H),
7,06-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,85 (s, 1H), 7,95 (dd, 1H), 8,28 (br s, 1H), 8,37
(d, 1H), 8,56 (d, 1H).

Hop chit 101
N-(3-hydroxypyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit
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HO 7

N\N
0O H

Hop chét 101 dugc didu ché voi hiéu sudt 6% tir axit SM-XXVI bang phwong

phap gidng nhu véi hop chit 9 bang cach sir dung 2-amino-3-hydroxypyridin lam amin.
Thoi gian phan img 12 5 gio.

'H NMR (200MHz, CDCl; + MeOH-d,): 1,08 (s, 3H), 1,20-2,72 (m, 16H), 2,80-
3,15 (m, 2H), 7,06-7,23 (m, 4H), 7,25-7,38 (m, 2H), 7,84 (dd, 1H).

Hop chat 102
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-hydroxypyridin-2-yl)propanamit

N—OH
/

HO 7
X
oo N N
Hop chét 102 duoc diéu ché véi hidu sult 34% tir hop chit 101 bang phuong phap
giéng nhu véi hop chét 2 bing cach khudy & 50°C trong 3 gid.
'H NMR (200MHz, CDCls): 1,13 (s, 3H), 1,20-2,72 (m, 15H), 2,80-3,15 (m, 3H),
7,06-7,23 (m, 4H), 7,25-7,36 (m, 1H), 7,39 (dd, 1H), 7,88 (dd, 1H), 9,29 (br s, 1H), 10,31
(brs, 1H).

Hop chét 103
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit

(0]
fj
N\N|
(0] H

Hop chét 103 dugc didu ché véi hiéu sudt 16% tir axit SM-XXVI bang phuong
phap gidng nhu véi hop chit 3 bang cach sir dung 2-aminopyridin 1am amin. Thoi gian

phén tng 14 6,5 gi0.
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'H-NMR (200MHz, DMSO-dj): 0,99 (s, 3H), 1,14-2,45 (m, 16H), 2,80-3,00 (m,
2H), 7,00-7,15 (m, 4H), 7,21-7,30 (m, 1H), 7,70-7,82 (m, 1H), 8,10 (d, 1H), 8,28-8,33
(m, 1H), 10,50 (s, 1H).

Hop chit 104
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit

N—OH
i
)
N \N
(o) H

Hop chit 104 duoc diéu ché véi hidu suét 58% tir hop chét 103 bang phuong phap
gibng nhur véi hop chét 2 bing cach khudy & 50°C trong 1 gio.

'H NMR (200MHz, CDCl; + MeOH-d,): 1,15 (s, 3H), 1,20-2,70 (m, 15H), 2,80-
3,10 (m, 3H), 7,00-7,17 (m, 4H), 7,21-7,35 (m, 1H), 7,68-7,82 (m, 1H), 8,20-8,33 (m,
2H), 8,72 (br s, 1H), 9,16 (br s, 1H).

Hop chit 105
N-(4-metoxypyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

Iz
4

Hop chit 105 duoc didu ché v6i hiéu suit 17% tir axit SM-XXVI bang phuong
phap gidng nhu véi hop chét 9 bang cach st dung 2-amino-4-metoxypyridin 1am amin.
Hbn hop phan tng dugc khudy qua dém.

"H NMR (200MHz, CDCl5): 1,07 (s, 3H), 1,20-2,60 (m, 16H), 2,80-3,15 (m, 2H),
3,88 (s, 3H), 6,60 (dd, 1H), 7,06-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,83 (d, 1H), 8,05 (d,
1H), 8,09 (br s, 1H).
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Hop chit 106
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit

Hop chét 106 duoc diu ché voi hidu suit 90% tir hop chit 105 bang phuong phép
da dugc bién dbi gidng nhur véi hop chéit 2 bang cach sir dung metanol 1am dong dung
méi va khudy & nhiét do trong phong trong 3 gid.

'H NMR (200MHz, CDCl,): 1,15 (s, 3H), 1,20-2,65 (m, 15H), 2,80-3,15 (m, 3H),
3,88 (s, 3H), 6,60 (dd, 1H), 7,06-7,23 (m, 3H), 7,25-7,37 (m, 1H), 7,86 (d, 1H), 8,05 (d,
1H), 8,60 (br s, 1H), 8,78 (br s, 1H).

Hop chét 107
3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metyloxazol-2-yl)propanamit

Hop chét 107 dugc didu ché véi hiéu sudt 26% tir axit SM-XXVI biang phuong
phap gidng nhu voi hop chit 3 bing cach sir dung 2-amino-5-metyloxazol 1am amin.
Thoi gian phéan tmg 1a 2,5 gio.

'H-NMR (200MHz, DMSO-d): 0,98 (s, 3H), 1,14-2,45 (m, 19H), 2,80-2,98
(m, 2H), 6,69 (s, 1H), 7,05-7,20 (m, 3H), 7,20-7,30 (m, 1H), 10,96 (br s, 1H).

Hop chét 108
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-metyloxazol-2-yl)propanamit
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Hop chit 108 duoc diéu ché véi hiéu sudt dinh luong tir hop chit 107 bang
phwong phép gidng nhu voi hop chét 2 bang cach khudy & 50°C trong 1,5 gio.

'H-NMR (200MHz, DMSO-dq): 1,03 (s, 3H), 1,20-2,75 (m, 19H), 2,80-2,95 (m,
2H), 6,69 (s, 1H), 7,05-7,20 (m, 3H), 7,20-7,30 (m, 1H), 10,18 (s, 1H), 10,96 (br s, 1H).

Hop chit 109
3-((13S,15R,E)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit

O
ONH

Hop chit 109 dugc didu ché véi hiéu sudt 22% tir axit XXVI bang phuong phap
gidng nhu véi hop chit 1 vé6i sy c6 mit clia trietylamin bang céach sir dung 3-amino-5-
metylisoxazol lam amin. Thoi gian phén tng 1a 5 gio.

'H-NMR (200MHz, CDCl5): 0,97 (s, 3H), 1,29-2,44 (m, 19H), 2,86 (m, 2H), 6,63
(s, 1H), 7,09-7,25 (m, 3H), 7,28 (m, 1H), 10,88 (s, 1H). MS m/z (TOF ES+): 407 (M+1),
429 (M + Na).

Hop chét 110
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit

N—OH

o)
N

|/
NH
o
Hop chét 110 dugc didu ché tir hop chit 109 bang phuong phap gidng nhur véi hop

chét 2.
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'H-NMR (200MHz, CDCL): 1,12 (s, 3H), 1,37-2,66 (m, 18H), 2,86-3,00 (m, 2H),
6,76 (s, 1H), 7,09-7,20 (m, 3H), 7,30-7,31 (m, 1H), 7,49 (br s, 1H), 10,18 (s, 1H), 9,49
(br s, 1H). MS m/z (TOF ES+): 422 (M+1).

Hop chat 111
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit

F oK N

Hop chét 111 duogc diéu ché véi hiéu sudt 20% sau khi tinh ché bang cach sic ky
bing phuong phap duge st dung dé didu ché hop chét 1 trong THF bang cach sir dung
axit SM-IX va 2-amino-5-isopropylpyridin 1am céac chét ban du trong thoi gian phan tng
4 gid.

'H-NMR (200MHz, CDCI3): 1,07 (s, 3H), 1,25 (s, 3H), 1,28 (s, 3H), 1,34-2,60
(m, 17H), 2,72-3,05 (m, 2H), 6,83-6,92 (m, 1H), 7,05-7,18 (m, 2H), 7,57-7,63 (m, 1H),
8,09-8,17 (m, 2H), 8,49 (br s, 1H).

Hop chit 112
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-isopropylpyridin-2-yl)propanamit

Q-

N N
H

N—OH
!

F [0)
Hop chét 112 duogc diéu ché véi hiéu sut 70% tir hop chat 111 bing phuong phap
gidng nhu v&i hop chét 2 trong thdi gian phan tng 1,5 gio.
'H-NMR (200MHz, CDCL): 1,15 (s, 3H), 1,24 (s, 3H), 1,28 (s, 3H), 1,34-2,60 (m,
16H), 2,72-3,05 (m, 3H), 6,82-6,92 (m, 1H), 7,05-7,18 (m, 2H), 7,57-7,64 (m, 1H), 8,09-
8,19 (m, 2H), 8,84 (br s, 1H).
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Hop chét 113
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-yl)propanamit

(\o
©5 émd

Hop chét 113 duoc didu ché v6i hiéu sudt 82% sau khi tinh ché bing cach sic ky
bing phuong phap dugc sir dung dé diéu ché hop chit 1 trong DCM bang céach sir dung
axit SM-IX va 5-morpholinopyridin-2-amin 1am céc chét ban dau va trietylamin 1am bazo
trong thoi gian phan tmg 2 gio.

'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,46 (m, 16H), 2,63-2,80 (m,
1H), 2,81-2,96 (m, 1H), 3,03-3,15 (m, 4H), 3,68-3,80 (m, 4H), 6,90-7,03 (m, 1H), 7,10-
7,22 (m, 2H), 7,40 (dd, 1H), 7,95-8,01 (m, 2H), 10,29 (s, 1H).

Hop chit 114
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit

A

7

F o N N

Hop chét 114 duoc didu ché véi hiéu suit 65% sau khi tinh ché bang cach sic ky
tir hop chét 113 bang phuong phép gidng nhu vi hop chét 2 trong thoi gian phan tmg 6,5
gio & 50-80°C. Phan ng nay can 300% mol hydroxylamin hydroclorua va 800% mol
pyridin.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-2,46 (m, 15H), 2,63-2,80 (m,
2H), 2,81-2,96 (m, 1H), 3,03-3,15 (m, 4H), 3,68-3,80 (m, 4H), 6,90-7,03 (m, 1H), 7,10-

7,22 (m, 2H), 7,40 (dd, 1H), 7,95-8,01 (m, 2H), 10,18 (s, 1H), 10,30 (s, 1H).

Hop chét 115
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit
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F o N N

Hop chét 115 dugc didu ché véi hidu sudt 83% sau khi tinh ché bang cach sic ky
bing phuong phap duoc sir dung dé diéu ché hop chét 1 trong DCM bing cach st dung
axit SM-IX va 1-metyl-4-(6-aminopyridin-3-yl)piperazin 1am cac chit ban dau va
trietylamin lam bazo trong thoi gian phén ng 2 gio.

'H-NMR (400MHz, DMSO-dy): 0,98 (s, 3H), 1,30-2,42 (m, 16H), 2,21 (s, 3H),
2,43-2,48 (m, 4H), 2,63-2,80 (m, 1H), 2,81-2,96 (m, 1H), 3,05-3,15 (m, 4H), 6,93-7,03

(m, 1H), 7,10-7,22 (m, 2H), 7,39 (dd, 1H), 7,92-8,00 (m, 2H), 10,27 (s, 1H).

Hop chét 116
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit

N—OH

|
ol
@5 Zmd

Hop chit 116 duoc didu ché v6i hiéu sudt 90% tir hop chit 115 bang phuong phap
gidng nhu vai hop chét 2 trong théi gian phan tmg 2 gio.

'H-NMR (400MHz, DMSO-dq): 1,03 (s, 3H), 1,30-2,42 (m, 15H), 2,22 (s, 3H),
2,43-2,48 (m, 4H), 2,63-2,80 (m, 2H), 2,81-2,96 (m, 1H), 3,05-3,15 (m, 4H), 6,93-7,00
(m, 1H), 7,10-7,22 (m, 2H), 7,39 (dd, 1H), 7,92-8,00 (m, 2H), 10,19 (s, 1H), 10,28 (s,
1H). MS m/z (TOF ES+): 534 (M+1).

Hop chét 117
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-metylpropanamit

o]
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Hop chit 117 dugc didu ché véi hidu suit 44% sau khi tinh ché bang cach sic ky
bing phuong phap duoc sir dung dé diéu ché hop chét 9 bing cach st dung axit SM-IX
va metylamin hydroclorua 1am céc chit ban d4u trong thdi gian phan tng 2 gio.

'H-NMR (200MHz, DMSO-dq): 0,96 (s, 3H), 1,28-2,42 (m, 16H), 2,55/2,58 (2 x
s, 3H, cac chit dong phan), 2,63-2,96 (m, 2H), 6,93-7,03 (m, 1H), 7,10-7,25 (m, 2H),
7,70-7,80 (m, 1H).

Hop chat 118
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-metylpropanamit

N—OH
/

F 0 ”/

Hop chét 118 dugc diéu ché v6i hiéu suit 97% tir hop chit 117 bang phuong phap
gidng nhu v&i hop chét 2 trong thoi gian phan tmg 1,5 gio.

'H-NMR (200MHz, DMSO-d¢): 1,01 (s, 3H), 1,28-2,45 (m, 15H), 2,55/2,57 (2 x
s, 3H, c4c cht ddng phén), 2,62-2,96 (m, 3H), 6,90-7,03 (m, 1H), 7,10-7,25 (m, 2H),

7,70-7,82 (m, 1H), 10,18 (s, 1H).

Hop chit 119
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N,N-dimetylpropanamit

o]

e
N
F o} AN

Hop chét 119 dugc didu ché vai hidu sudt 85% bang phuong phép dugc sir dung
dé diéu ché hop chit 9 bang cach st dung axit SM-IX va dimetylamin hydroclorua 1am
cac chét ban diu trong thoi gian phan tng 2 gid.

'H-NMR (200MHz, DMSO-d): 0,97 (s, 3H), 1,28-2,40 (m, 16H), 2,62-2,94 (m,
2H), 2,82 (s, 3H), 2,97 (s, 3H), 6,90-7,03 (m, 1H), 7,10-7,25 (m, 2H).
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Hop chit 120
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N,N-dimetylpropanamit

Hop chat 120 dugc diéu ché voi hiéu sudt 32% tir hop chat 119 biang phuong phéap
gibng nhu voi hop chét 2 trong thoi gian phan Gng 1 gio.

'H-NMR (200MHz, CDCL): 1,13 (s, 3H), 1,24-2,60 (m, 15H), 2,62-3,00 (m, 3H),
2,97 (s, 3H), 3,03 (s, 3H), 6,80-6,92 (m, 1H), 7,04-7,18 (m, 2H), 8,34 (br s, 1H).

Hop chét 121
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit

o)
F 7 N

Hop chét 121 duoc didu ché vai hiéu suét 56% sau khi tinh ché bang cach séc ky
bing phuong phap dugc sir dung dé diéu ché hop chét 9 bang cach str dung axit SM-IX
va 4-aminotetrahydropyran 1am cac chét ban dau trong thoi gian phan tmg 5 gid.

'H-NMR (400MHz, DMSO-d;): 0,96 (s, 3H), 1,30-2,41 (m, 20H), 2,67-2,76 (m,
1H), 2,85-2,90 (m, 1H), 3,29-3,30 (m, 2H), 3,70-3,77 (m, 1H), 3,80-3,83 (m, 2H), 6,94-
7,00 (m, 1H), 7,10-7,22 (m, 2H), 7,84 (d, 1H).

Hop chét 122
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(tetrahydro-2H-pyran-4-yl)propanamit

N—OH
/
13
F 7 N

Hop chét 122 duge didu ché v6i hiéu sudt dinh lugng tir hop chit 121 bang
phuong phap gibng nhur véi hop chét 2 trong thoi gian phan tmg 1,5 gio.
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'H-NMR (400MHz, DMSO-dy): 1,01 (s, 3H), 1,28-2,40 (m, 19H), 2,60-2,76 (m,
2H), 2,82-2,90 (m, 1H), 3,29-3,30 (m, 2H), 3,70-3,77 (m, 1H), 3,80-3,83 (m, 2H), 6,94-
7,00 (m, 1H), 7,10-7,20 (m, 2H), 7,86 (d, 1), 10,18 (s, 1H).

Hop chit 123
N-xyclohexyl-3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

5%,

Hop chét 123 duoc didu ché véi hiéu sudt 64% sau khi tinh ché bang cach séic ky
bang phuong phap dugc sir dung dé didu ché hop chét 9 bang cach st dung axit SM-IX
va xyclohexylamin 1am céc chit ban dau trong thdi gian phan tmg 2 gio.

'H-NMR (400MHz, DMSO-dq): 0,95 (s, 3H), 1,10-2,41 (m, 26H), 2,67-2,76 (m,
1H), 2,84-2,91 (m, 1H), 3,50-3,53 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,22 (m, 2H), 7,71
(br d, 1H).

Hop chit 124
N-xyclohexyl-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

N—OH

5 o

Hop chéit 124 duoc didu ché voi hiéu sudt 73% sau khi tinh ché bang cich sic ky
tir hop chét 123 bang phuong phéap giéng nhu véi hop chat 2 trong thoi gian phéan tmg 1
gio.

'H-NMR (400MHz, DMSO-dy): 1,00 (s, 3H), 1,10-2,40 (m, 25H), 2,59-2,76 (m,
2H), 2,82-2,90 (m, 1H), 3,45-3,55 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,20 (m, 2H), 7,72
(br d, 1H), 10,17 (s, 1H).
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Hop chit 125
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit

[o]
N
T
Qé %NLN]
F o H

Hop chét 125 duogc diéu ché véi hiéu sudt 53% sau khi tinh ché bang cich sic ky
bang phuong phép dugc st dung d8 didu ché hop chit 1 trong DCM bang cach sir dung
axit SM-IX va aminopyrazin 1am c4c chét ban d4u trong thoi gian phan tng 5 gio.

'H-NMR (400MHz, DMSO-dj): 0,99 (s, 3H), 1,30-2,60 (m, 16H), 2,69-2,78 (m,
1H), 2,84-2,92 (m, 1H), 6,94-7,00 (m, 1H), 7,12-7,20 (m, 2H), 8,33-8,40 (m, 2H), 9,35
(s, 1H), 10,81 (s, 1H).

Hop chét 126
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit

N—OH

[
N
L)
F o § N

Hop chét 126 dugc diéu ché voi hiéu suit 48% tir hop chét 125 bang phuong phap
gidng nhu vi hop chét 2 trong thoi gian phan tmg 2,5 gio.

'H-NMR (400MHz, CDCl): 1,15 (s, 3H), 1,34-2,65 (m, 15H), 2,72-2,87 (m, 1H),
2,90-3,00 (m, 2H), 6,82-6,90 (m, 1H), 7,05-7,15 (m, 2H), 8,15 (s, 1H), 8,10-8,20 (br s,
1H), 8,24-8,26 (m, 1H), 8,36-8,38 (m, 1H), 9,56 (s, 1H).

Hop chét 127
(13S,15R)-4-flo-13-metyl-15-(3-ox0-3-(8-0xa-2-azaspiro[4.5]decan-2-yl)propyl)-
6,7,8,9,11,12,13,14,15,16-decahydro-17H-xyclopenta[a]phenantren-17-on

o]

0
F o/ N
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Hop chét 127 duge didu ché véi hiéu suit 93% bing phuong phap dugce sir dung
dé didu ché hop chét 9 bang cach sir dung axit SM-IX va 8-oxa-2-aza-spiro(4,5)decan
hydroclorua 1am c4c chét ban diu trong thoi gian phan tmg 4 gio.

'H-NMR (400MHz, DMSO-dj): 0,97 (s, 3H), 1,30-2,45 (m, 22H), 2,65-2,76 (m,
1H), 2,84-2,91 (m, 1H), 3,19-3,22 (m, 1H), 3,29-3,42 (m, 2H), 3,46-3,65 (m, SH), 6,94-
7,00 (m, 1H), 7,10-7,22 (m, 2H).

Hop chit 128
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-(8-oxa-2-azaspiro[4.5]decan-2-
yl)propan-1-on

Hop chét 128 dwoc didu ché vé6i hiéu sudt 90% tir hop chat 127 bang phuong phap
gidng nhu véi hop chit 2 trong thoi gian phan tmg 2 gid.

'H-NMR (400MHz, DMSO-dq): 1,02 (s, 3H), 1,30-2,45 (m, 21H), 2,60-2,75 (m,
2H), 2,82-2,91 (m, 1H), 3,19-3,22 (m, 1H), 3,29-3,42 (m, 2H), 3,46-3,65 (m, 5H), 6,94-
7,00 (m, 1H), 7,10-7,22 (m, 2H), 10,17 (s, 1H).

Hop chat 129
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit

o]
fj
N\N|
F O H

Hop chét 129 dugc didu ché v6i hidu suit 37% sau khi tinh ché bing cach sic ky
bing phuong phép duoc st dung dé diéu ché hop chét 3 trong THF bang cach sir dung
200% mol EDCI va HOBT va axit SM-IX va 2-amino-4-metylpyridin 1am cac chit ban

dAu trong thoi gian phan tng 4,5 gio.
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'H-NMR (400MHz, DMSO-dq): 0,98 (s, 3H), 1,30-2,48 (m, 16H), 2,30 (s, 3H),
2,65-2,78 (m, 1H), 2,80-2,92 (m, 1H), 6,90-6,93 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,21
(m, 2H), 7,95 (s, 1H), 8,13-8,17 (m, 1H), 10,42 (s, 1H).

Hop chit 130
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit

N—OH
%
J\)j
NN
F o H

Hop chit 130 duogc diéu ché véi hidu suét 81% tir hop chit 129 bang phurong phép
gidng nhu véi hop chét 2 trong thoi gian phan tng 2 gid.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-2,48 (m, 15H), 2,30 (s, 3H),
2,62-2,78 (m, 2H), 2,80-2,92 (m, 1H), 6,90-6,93 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,21
(m, 2H), 7,95 (s, 1H), 8,13-8,17 (m, 1H), 10,19 (s, 1H), 10,43 (s, 1H).

Hop chét 131
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit

o)
O/
fﬁ
NN
F 0 H

Hop chét 131 duoc didu ché vai hiéu sudt 47% sau khi tinh ché biang cich sic ky
bing phuong phép duoc st dung dé diéu ché hop chit 3 trong THF bang cach sir dung
axit SM-IX va 2-amino-4-metoxypyridin 1am cac chét ban dAu trong 10 gi& va qua dém &
nhiét d6 trong phong. Phan tmg nay cin 250% mol amin, EDCI va HOBT.

'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,48 (m, 16H), 2,65-2,78 (m,
1H), 2,80-2,92 (m, 1H), 3,81 (s, 3H), 6,68-6,72 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,21
(m, 2H), 7,73 (s, 1H), 8,10-8,13 (m, 1H), 10,47 (s, 1H).
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Hop chit 132
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit

N—OH
4
O/
fj
N \N
F o H

Hop chét 132 duoc didu ché véi hiéu sudt 60% tir hop chit 131 bing phuong phéap
gidng nhu véi hop chét 2 trong thoi gian phan tng 1 gio.

'H-NMR (400MHz, DMSO-dq): 1,03 (s, 3H), 1,30-2,48 (m, 15H), 2,59-2,78 (m,
2H), 2,80-2,92 (m, 1H), 3,81 (s, 3H), 6,68-6,72 (m, 1H), 6,94-7,00 (m, 1H), 7,10-7,21
(m, 2H), 7,74 (s, 1H), 8,10-8,13 (m, 1H), 10,19 (s, 1H), 10,49 (s, 1H).

Hop chét 133
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-metylisoxazol-3-yl)propanamit

(o]
N/O
)_7/
F
NH
(o)

Hop chét 133 duoc didu ché v6i hiéu sudt dinh lugng bang phuong phép duge sir
dung dé diéu ché hop chét 1 trong DCM bang cach st dung axit SM-XV va 3-amino-5-
metylisoxazol 1am cac chat ban dau trong thoi gian phan (mg 4,5 gio.

"H-NMR (200MHz, DMSO-dq): 0,97 (s, 3H), 1,25-2,45 (m, 16H), 2,36 (s, 3H),
2,80-2,95 (m, 2H), 6,63 (s, 1H), 6,83-7,00 (m, 2H), 7,24-7,35 (m, 1H), 10,88 (br s, 1H).

Hop chit 134
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metylisoxazol-3-yl)propanamit

N—OH
/
N/C>
)J/
F
o NH
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Hop chit 134 dugc diéu ché véi hiéu suét 78% tir hop chit 133 bang phuong phép
gidng nhu vi hop chét 2 trong thoi gian phéan tng hai gio.

'H-NMR (200MHz, DMSO-dy): 1,02 (s, 3H), 1,25-2,45 (m, 15H), 2,37 (s, 3H),
2,58-2,74 (m, 1H), 2,80-2,95 (m, 2H), 6,64 (s, 1H), 6,87-7,00 (m, 2H), 7,24-7,35 (m,
1H), 10,18 (s, 1H), 10,89 (br s, 1H).

Hop chit 135
(13S,15R)-4-flo-13-metyl-15-(3-morpholino-3-oxopropyl)-6,7,8,9,11,12,13,14,15,16-

decahydro-17H-xyclopenta[a]phenantren-17-on
o

F P
P
Hop chét 135 dugc diéu ché véi hiéu suit 83% bing phuong phép duge st dung
dé didu ché hop chét 3 trong DMF bing cich sit dung axit SM-IX va morpholin 1am céc
chét ban d4u trong thoi gian phan (g hai gio.
'H-NMR (200MHz, DMSO-dj): 0,97 (s, 3H), 1,35-2,37 (m, 15H), 2,76-2,92 (m,
3H), 3,45 (br s, 4H), 3,55 (br s 4H), 6,93-7,02 (m, 1H), 7,16-7,23 (m, 2H).

Hop chét 136
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-1-morpholinopropan-1-on

Hop chét 136 dugc diéu ché véi hidu sudt 79% tir hop chit 135 bang phuong phép
gidng nhur véi hop chét 2 trong thoi gian phan Gng 1 gid.
'H-NMR (200MHz, CDCly): 1,13 (s, 3H), 1,35-3,03 (m, 18H), 3,46-3,51 (m, 2H),

3,66-3,72 (m, 6H), 6,82-6,90 (m, 1H), 7,05-7,19 (m, 2H), 8,23 (br s, 1H).
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Hop chit 137
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopentaa]phenantren-15-yl)-N-(pyridin-2-yl)propanamit

0
L)
L

F o N N

Hop chit 137 dugc diéu ché voi hiéu suit 51% bing phuong phép duge sir dung
dé didu ché hop chit 3 trong DMF bing cach sir dung axit SM-IX va 2-aminopyridin 1am
cac chit ban du trong thoi gian phan tmg qua dém.

'H-NMR (400MHz, DMSO-d,): 0,98 (s, 3H), 1,34-1,47 (m, 3H), 1,59-1,68 (m,
4H), 1,78-1,90 (m, 1H), 2,17- 2,46 (m, 8H), 2,68-2,82 (m, 2H), 6,95-6,99 (m, 1H), 7,07-
7,13 (m, 1H), 7,14-7,20 (m, 2H), 7,76 (dd, 1H), 8,10 (d, 1H), 8,30 (dd, 1H), 10,50 (s,
1H).

Hop chét 138
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit

N—OH
/

=

NN
F 0 H

Hop chit 138 dugc diéu ché véi hiéu sudt 89% tir hop chét 137 bing phuong phép
gibng nhur v6i hop chét 2 trong thoi gian phan tmg 1 gio.

'H-NMR (400MHz, DMSO-d): 1,03 (s, 3H), 1,36-1,77 (m, 8H), 2,08-2,45 (m,
7H), 2,63-2,76 (m, 2H), 2,82-2,89 (m, 1H), 6,94-6,98 (m, 1H), 7,07 (m, 1H), 7,14-7,19
(m, 2H), 7,74 (dd, 1H), 8,10 (d, 1H), 8,30 (d, 1H), 10,19 (s, 1H), 10,52 (s, 1H).

Hop chit 139
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit

-127-



35836

o)
F
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NN
F o H

Hop chét 139 dugc diéu ché véi hidu suit 83% biang phuong phap dugc sir dung
dé didu ché hop chét 1 trong THF bang céch sir dung axit SM-IX va 2-amino-4-flopyridin
1am c4c chit ban diu trong thoi gian phan tmg qua dém.

'H-NMR (400MHz, DMSO-d): 0,98 (s, 3H), 1,36-1,46 (m, 3H), 1,58-1,74 (m,
4H), 1,89-1,94 (m, 1H), 2,16- 2,43 (m, 7H), 2,68-2,91 (m, 3H), 6,95-7,04 (m, 2H), 7,05-
7,20 (m, 2H), 7,93 (dd, 1H), 8,34 (dd, 1H), 10,83 (s, 1H).

Hop chit 140
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit

I=
=z

Hop chit 140 duoc diéu ché véi hidu sut 77% tir hop chét 139 bing phuong phap
giéng nhu voi hop chét 2 trong thdi gian phan tmg hai gid.

'H-NMR (400MHz, DMSO-d,): 1,03 (s, 3H), 1,35-1,71 (m, 6H), 1,81-1,91 (m,
2H), 2,08-2,14 (m, 2H), 2,30-2,47 (m, 5H), 2,65-2,90 (m, 3H), 6,94-7,04 (m, 2H), 7,10-
7,19 (m, 2H), 7,93 (dd, 1H), 8,35 (dd, 1H), 10,19 (s, 1H), 10,84 (s, 1H).

Hop chit 141
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit

0
N~
N\N|
F O H

Hop chét 141 dugc diéu ché véi hiéu suit 96% bing phuong phap dugc sir dung
dé didu ché hop chét 1 trong THF bang cach st dung axit SM-IX va 2-amino-3-flopyridin

1am c4c chét ban diu trong thoi gian phan tmg qua dém.

-128-



35836

'H-NMR (400MHz, DMSO-dj): 0,98 (s, 3H), 1,34-1,98 (m, 8H), 2,18- 2,47 (m,
8H), 2,68-2,77 (m, 1H), 2,84-2,90 (m, 1H), 6,97 (m, 1H), 7,10-7,20 (m, 2H), 7,34 (m,
1H), 7,77 (dd, 1H), 8,24 (d, 1H), 10,28 (s, 1H).

Hop chit 142
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit

Hop chét 142 duogc didu ché véi hiéu suit 69% tir hop chit 141 bang phuong phap
giéng nhu v6i hop chét 2 trong thdi gian phan tng 1 gio.

'H-NMR (400MHz, DMSO-d;): 1,04 (s, 3H), 1,33-1,70 (m, 6H), 1,88-2,46 (m,
9H), 2,66-2,90 (m, 3H), 6,94-6,98 (m, 1H), 7,10-7,17 (m, 2H), 7,35 (m, 1H), 7,76 (dd,
1H), 8,24 (d, 1H), 10,19 (s, 1H), 10,28 (s, 1H).

Hop chét 143
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-flopyridin-2-yl)propanamit

0
7
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Hop chét 143 dugc didu ché vé6i hiéu sudt 88% bing phuong phap dugc st dung
dé didu ché hop chit 1 trong THF bang cach sir dung axit SM-IX va 2-amino-6-flopyridin
lam céc chét ban du trong thoi gian phan (g hai gio.

'H-NMR (400MHz, DMSO-d): 0,98 (s, 3H), 1,35-1,46 (m, 3H), 1,57-1,77 (m,
4H), 1,93 (m, 1H), 2,16-2,47 (m, 8H), 2,68-2,90 (m, 2H), 6,83 (dd, 1H), 6,97 (dd, 1H),
7,12-7,20 (m, 2H), 7,95 (dd, 1H), 8,01 (d, 1H), 10,69 (s, 1H).

Hop chit 144
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit
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Hop chét 144 duoc didu ché véi hiéu sudt 79% tir hop chit 143 bang phuong phép
gibng nhur véi hop chét 2 trong thoi gian phan tng 1 gio.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-1,68 (m, 6H), 1,84-1,91 (m,
2H), 2,09-2,16 (m, 2H), 2,31-2,47 (m, 5H), 2,65-2,88 (m, 3H), 6,83 (dd, 1H), 6,96 (m,
1H), 7,12-7,19 (m, 2H), 7,94 (dd, 1H), 8,02 (dd, 1H), 10,19 (s, 1H), 10,71 (s, 1H).

Hop chét 145
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-4-flo-13-metyl-17-oxo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

F O
Hop chit 145 dugc diéu ché véi hiéu suit 91% bang phuong phap dugc st dung
dé diéu ché hop chit 1 trong THF bing cach st dung axit SM-IX va 2-amino-3,5-
diflopyridin 1am c4c chit ban déu trong thoi gian phan tmg hai gio.
'H-NMR (400MHz, DMSO-dy): 0,98 (s, 3H), 1,34-1,47 (m, 4H), 1,58-1,83 (m,
4H), 1,90-1,95 (m, 1H), 2,17-2,55 (m, 9H), 2,67-2,90 (m, 2H), 6,97 (dd, 1H), 8,01 (dd,
1H), 8,34 (d, 1H), 10,31 (s, 1H).

Hop chét 146
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

N—OH
U
NN I
F o’ W

Hop chét 146 dugc diéu ché v6i hidu suit 84% tir hop chit 145 bang phuong phép
gibng nhu vé6i hop chét 2 trong thodi gian phan Gng 1 gid.
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'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-1,68 (m, 6H), 1,88-1,91 (m,
2H), 2,13-2,18 (m, 2H), 2,31-2,45 (m, 5H), 2,66-2,88 (m, 3H), 6,96 (m, 1H), 7,12-7,19
(m, 2H), 8,01 (dd, 1H), 8,34 (dd, 1H), 10,19 (s, 1H), 10,32 (s, 1H).

Hop chét 147
N-(5-xyanopyridin-2-yl)-3-((13S,15R)-4-flo-13-metyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

F (0]
Hop chit 147 dugc diéu ché véi hiéu sudt 85% bang phuong phép duge sit dung
dé didu ché hop chét 1 trong THF bing cich sir dung axit SM-IX va 2-amino-5-
xyanopyridin 1am céc chét ban d4u trong thoi gian phan tmg qua dém.
'H-NMR (400MHz, DMSO-dj): 0,98 (s, 3H), 1,36-1,97 (m, 8H), 2,17- 2,43 (m,
7H), 2,58 (m, 1H), 2,68-2,90 (m, 2H), 6,97 (dd, 1H), 7,12-7,20 (m, 2H), 8,25 (m, 2H),
8,78 (d, 1H), 11,04 (s, 1H).

Hop chét 148
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

Iz
P4

Hop chit 148 dugc didu ché v6i hiéu sudt 71% tir hop chéit 147 bang phwong phap
gidng nhu vi hop chét 2 trong thdi gian phan tng 1.

'H-NMR (400MHz, DMSO-d): 1,03 (s, 3H), 1,30-1,66 (m, 6H), 1,88-2,43 (m,
8H), 2,63-2,87 (m, 4H), 6,94-6,98 (m, 1H), 7,14-7,19 (m, 2H), 8,24 (s, 2H), 8,78 (d, 1H),
10,19 (s, 1H), 11,06 (s, 1H).

Hop chét 149
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit
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Hop chét 149 dugc diéu ché véi hiéu suit 92% bing phuong phap duge st dung
dé didu ché hop chit 1 trong THF bang cich st dung axit SM-XV va 2-amino-3-
flopyridin 1am cac chit ban diu trong thoi gian phan tmg qua dém.

'H-NMR (400MHz, DMSO-dy): 0,98 (s, 3H), 1,35-1,46 (m, 3H), 1,58-1,75 (m,
4H), 1,89-1,92 (m, 1H), 2,11-2,14 (m, 1H), 2,27-2,48 (m, 7H), 2,88 (m, 2H), 6,92 (m,
2H), 7,27-7,36 (m, 2H), 7,76 (dd, 1H), 8,24 (d, 1H), 10,27 (s, 1H).

Hop chit 150a
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit

N—-OH

I
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Hop chit 150 duoc diéu ché tir hop chét 149 bang phuong phap giéng nhu véi hop
chét 2 trong thoi gian phan tmg 1 gio. Cac chat dong phan E va Z (twong tng 1 cc hop
chét 150a va 150b) duoc tach ra bing cach tinh ché sic ky.

Hop chét 150a: chat dong phan E, hiéu suét 58%:

'H-NMR (400MHz, CDCl,): 1,14 (s, 3H), 1,43-1,75 (m 7H), 2,00-2,11 (m, 2H),
2,19 (m, 1H), 2,27-2,36 (m, 3H), 2,51 (d, 1H), 2,59 (m, 1H), 2,78 (m, 1H), 2,90-2,97 (m,
3H), 6,78- 6,84 (m, 2H), 7,14 (m, 1H), 7,21 (m, 1H), 7,48 (dd, 1H), 8,00 (br s, 1H), 8,20
(d, 1H).

Hop chét 150b: chit ddng phan Z, hiéu suit 4%:
3-((13S,15R,Z)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit
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'H-NMR (400MHz, CDCLy): 1,31 (s, 3H), 1,43-1,87 (m, 7H), 2,16 (m, 2H), 2,30-
2,38 (m, 4H), 2,53 (d, 1H), 2,60-3,04 (m, SH), 6,81- 6,85 (m, 2H), 7,16-7,24 (m, 2H),
7,53 (m, 1H), 8,17 (d, 1H), 9,74 (br s, 1H).

Hop chit 151
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-3-flo-13-metyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

(0]
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Hop chét 151 duoc diéu ché véi hicu suit 96% bang phuong phap duge st dung
dé didu ché hop chit 1 trong THF bing cach sir dung axit SM-XV va 2-amino-3,5-
diflopyridin 1am cAc chat ban d4u trong thoi gian phan tng 3 gio.

'H-NMR (400MHz, DMSO-dj): 0,98 (s, 3H), 1,34-1,74 (m, 7H), 1,88-1,96 (m,
1H), 2,11-2,48 (m, 8H), 2,88 (m, 2H), 6,92 (m, 2H), 7,29 (dd, 1H), 8,01 (dd, 1H), 8,34
(d, 1H), 10,31 (s, 1H).

Hop chét 152
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

F X |

Hop chét 152 duoc diéu ché véi hiéu sudt 55% tir hop chét 151 bang phuong phép
gidng nhu vai hop chét 2 trong thdi gian phan tmg 30 phit.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,35-1,65 (m, 6H), 1,85-2,44 (m,
9H), 2,66-2,73 (m, 1H), 2,86 (m, 2H), 6,89-6,94 (m, 2H), 7,29 (m, 1H), 8,00 (dd, 1H),
8,34 (d, 1H), 10,19 (s, 1H), 10,32 (s, 1H).
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Hop chit 153
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-yl)propanamit

0
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Hop chit 153 duge diéu ché véi hiéu sudt 63% sau khi tinh ché bang cach sic ky
bing phuong phéap dugc sir dung dé didu ché hop chét 1 trong DCM bang cach sir dung
axit SM-XV va 5-morpholinopyridin-2-amin 1am cc chit ban diu va trietylamin lam
bazo trong thoi gian phan g 2 gio.

'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,81-2,96 (m,
2H), 3,06-3,12 (m, 4H), 3,70-3,78 (m, 4H), 6,90-6,95 (m, 2H), 7,25-7,32 (t, 1H), 7,40
(dd, 1H), 7,95-8,01 (m, 2H), 10,28 (s, 1H).

Hop chét 154
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-yl)propanamit
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Hop chét 154 dwoc didu ché vé6i hiéu suét 65% sau khi tinh ché bang cach sic ky
tir hop chét 153 bing phuong phap gidng nhu véi hgp chit 2 & nhiét 6 50-70°C trong
thoi gian phén Ung 4 gio.

'H-NMR (400MHz, DMSO-dj): 1,03 (s, 3H), 1,30-2,47 (m, 15H), 2,60-2,70 (m,
1H), 2,81-2,96 (m, 2H), 3,06-3,12 (m, 4H), 3,70-3,78 (m, 4H), 6,90-6,95 (m, 2H), 7,25-
7,32 (t, 1H), 7,40 (dd, 1H), 7,95-8,01 (m, 2H), 10,17 (s, 1H), 10,29 (s, 1H).

Hop chét 155
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-flopyridin-2-yl)propanamit
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Hop chét 155 dugc diéu ché véi hiéu suit 90% bang phuong phap duge st dung
dé didu ché hop chit 1 trong THF bang cach sir dung axit SM-XVII va 2-amino-4-
flopyridin 1am céc chit ban du trong thoi gian phan tmg 4 gio.

'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,81-2,96 (m,
2H), 7,00-7,06 (m, 1H), 7,14-7,17 (m, 2H), 7,27-7,31 (m, 1H), 7,92 (dd, 1H), 8,30-8,37
(m, 1H), 10,82 (s, 1H).

Hop chit 156
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(4-flopyridin-2-yl)propanamit
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Hop chét 156 dugc didu ché véi hiéu sudt 41% sau khi tinh ché bing cach séc ky
tir hop chét 155 bing phuong phép gidng nhu véi hop chét 2 trong thoi gian phan tmg 2
gio.

'H-NMR (400MHz, CDCl;): 1,15 (s, 3H), 1,35-2,65 (m, 15H), 2,81-3,00 (m, 3H),
6,80-6,83 (m, 1H), 7,08-7,11 (m, 2H), 7,15-7,21 (m, 1H), 8,04 (dd, 1H), 8,20-8,25 (m,
1H), 8,50 (br s, 1H), 8,52 (br s, 1H).

Hop chit 157
N-(4-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

[o]
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Hop chét 157 dugc didu ché véi hiéu sudt 78% bang phuong phép dugc sir dung
dé didu ché hop chét 1 trong THF bang cach st dung axit SM-XXVI va 290% mol 2-
amino-4-flopyridin 1am céc chit ban dAu trong thoi gian phan tmg qua dém.

'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,81-2,96 (m,
2H), 7,00-7,06 (m, 1H), 7,07-7,16 (m, 3H), 7,25-7,30 (m, 1H), 7,92 (dd, 1H), 8,30-8,37
(m, 1H), 10,82 (s, 1H).

Hop chét 158
N-(4-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7.8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit
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Hop chét 158 duogc didu ché véi hiéu suit 68% tir hop chét 157 bang phuong phap
gidng nhwr v6i hop chét 2 trong thdi gian phan tng 1,5 gio.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-2,45 (m, 15H), 2,60-2,72 (m,
1H), 2,81-2,96 (m, 2H), 7,00-7,06 (m, 1H), 7,07-7,16 (m, 3H), 7,25-7,30 (m, 1H), 7,92
(dd, 1H), 8,30-8,37 (m, 1H), 10,18 (s, 1H), 10,84 (s, 1H).

Hop chét 159
N-(3-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

[o]
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Hop chét 159 dugc didu ché véi hidu sudt 88% bang phuong phap duge sir dung
dé diéu ché hop chét 1 trong THF bang cach st dung axit SM-XXVI va 2-amino-3-
flopyridin 1am céc chét ban dau trong thoi gian phan tng qua dém.

TH-NMR (400MHz, DMSO-dg): 0,99 (s, 3H), 1,30-2,47 (m, 16H), 2,81-2,96 (m,
2H), 7,05-7,16 (m, 3H), 7,26-7,28 (m, 1H), 7,30-7,37 (m, 1H), 7,73-7,79 (m, 1H), 8,23-

8,25 (m, 1H), 10,27 (s, 1H).
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Hop chat 160
N-(3-flopyridin-2-y1)-3-((13S,15R E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta|a]phenantren-15-yl)propanamit

N—OH
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Hop chét 160 duoc didu ché v6i hiéu sudt 95% tir hop chit 159 bang phuong phép
gidng nhur vai hop chét 2 trong thoi gian phin Gng 1 gio.

'H-NMR (400MHz, DMSO-dq): 1,04 (s, 3H), 1,30-2,47 (m, 15H), 2,65-2,74 (m,
1H), 2,80-2,96 (m, 2H), 7,05-7,16 (m, 3H), 7,26-7,28 (m, 1H), 7,30-7,37 (m, 1H), 7,73-

7,79 (m, 1H), 8,23-8,25 (m, 1H), 10,18 (s, 1H), 10,28 (s, 1H).

Hop chit 161
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit

o]
N~
cl \|
N N
o N

Hop chét 161 dugc diéu ché véi hiéu sut 81% bing phuong phap duoc st dung
dé diéu ché hop chét 1 trong THF bang cach st dung axit SM-XVII va 2-amino-3-
flopyridin 1am c4c chét ban d4u trong thoi gian phan tmg qua dém.

'H-NMR (400MHz, DMSO-dy): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,81-2,94 (m,
2H), 7,15-7,16 (m, 2H), 7,28-7,30 (m, 1H), 7,32-7,36 (m, 1H), 7,73-7,79 (m, 1H), 8,23-
8,25 (d, 1H), 10,27 (s, 1H).

Hop chét 162
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit

N—OH
!

o ¥
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Hop chit 162 dugc didu ché v6i hiéu suét 88% tir hop chét 161 bang phuong phép
gidng nhur véi hop chét 2 trong thoi gian phan ing 2,5 gio.

'H-.NMR (400MHz, DMSO-dg): 1,03 (s, 3H), 1,30-2,47 (m, 15H), 2,65-2,73 (m,
1H), 2,81-2,94 (m, 2H), 7,14-7,16 (m, 2H), 7,28-7,30 (m, 1H), 7,31-7,36 (m, 1H), 7,73-
7,77 (m, 1H), 8,23-8,24 (d, 1H), 10,19 (s, 1H), 10,28 (s, 1H).

Hop chét 163
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,1 7-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit

o
Fa~F
a L
sk

Hop chit 163 duge didu ché véi hiéu sudt 90% bang phuong phép dugc sir dung
d8 didu ché hop chét 1 trong THF bing cach sir dung axit SM-XVII va 2-amino-3,5-
diflopyridin lam cac chét ban d4u trong thoi gian phan tng 5 gio.

'TH-NMR (400MHz, DMSO-dq): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,80-2,94 (m,
2H), 7,15-7,16 (m, 2H), 7,28-7,30 (m, 1H), 7,98-8,03 (m, 1H), 8,34-8,35 (m, 1H), 10,31
(s, 1H).

Hop chit 164
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit

N—OH

cl <

Hop chét 164 dugc didu ché v6i hiéu sudt 93% tir hop chét 163 bing phuong phap
gidng nhu véi hop chét 2 trong thoi gian phan tng 4 gid.

'H-NMR (400MHz, DMSO-d): 1,03 (s, 3H), 1,30-2,47 (m, 15H), 2,65-2,74 (m,
1H), 2,80-2,94 (m, 2H), 7,14-7,16 (m, 2H), 7,28-7,30 (m, 1H), 7,98-8,03 (m, 1H), 8,34-
8,35 (m, 1H), 10,19 (s, 1H), 10,32 (s, 1H).
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Hop chét 165
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit

Hop chét 165 dugc diéu ché véi hidu sudt 90% bang phuong phip dugc sir dung
d8 diéu ché hop chét 1 trong THF bang cich sit dung axit SM-XXVI va 2-amino-3,5-
diflopyridin lam céc chét ban diu trong thoi gian phan tmg qua dém.

"TH-NMR (400MHz, DMSO-dq): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,80-2,94 (m,
2H), 7,05-7,15 (m, 3H), 7,26-7,28 (m, 1H), 7,98-8,03 (m, 1H), 8,34-8,35 (m, 1H), 10,31
(s, 1H).

Hop chit 166
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7.8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit

N—OH

Hop chét 166 duogc didu ché véi hiéu suit 71% sau khi tinh ché bang cach sic ky
tir hop chét 165 bing phuong phép gidng nhu véi hop chét 2 trong thoi gian phan g 3
gio.

'H-NMR (400MHz, DMSO-dq): 1,04 (s, 3H), 1,30-2,47 (m, 15H), 2,65-2,74 (m,
1H), 2,80-2,94 (m, 2H), 7,05-7,15 (m, 3H), 7,26-7,28 (m, 1H), 7,98-8,03 (m, 1H), 8,34-
8,35 (m, 1H), 10,18 (s, 1H), 10,32 (s, 1H).

Hop chét 167
N-(6-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit
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Hop chét 167 duge didu ché véi hiéu sudt 92% bing phuong phép duge sir dung
dé didu ché hop chit 1 trong THF bang cach str dung axit SM-XXVI va 2-amino-6-
flopyridin 1am céc chét ban du trong th&i gian phan ing 4 gio.

'H-NMR (400MHz, DMSO-dj): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,80-2,95
(m, 2H), 6,83 (dd, 1H), 7,05-7,15 (m, 3H), 7,26-7,28 (m, 1H), 7,91-7,97 (m, 1H), 8,00-
8,03 (m, 1H), 10,69 (s, 1H).

Hop chét 168
N-(6-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7.8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit

N—OH
I
L
NN OF
o H

Hop chét 168 duoc didu ché véi hiéu suét 85% tir hop chét 167 bang phuong phap
gidng nhu véi hop chét 2 trong thoi gian phan tGng 2 gio.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-2,47 (m, 15H), 2,60-2,71 (m,
1H), 2,80-2,95 (m, 2H), 6,83 (dd, 1H), 7,05-7,15 (m, 3H), 7,26-7,28 (m, 1H), 7,91-7,97
(m, 1H), 8,00-8,03 (m, 1H), 10,18 (s, 1H), 10,70 (s, 1H).

Hop chit 169
3-((138,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit

O
=
o U
N N F
(0] H

Hop chét 169 duoc didu ché vai hiéu sudt 71% bang phuong phép dugc sir dung
dé didu ché hop chét 1 trong THF bang cach sir dung axit SM-XVII va 2-amino-6-

flopyridin lam céc chét ban dau trong thoi gian phan tng qua dém.
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'H-NMR (400MHz, DMSO-dy): 0,97 (s, 3H), 1,30-2,47 (m, 16H), 2,80-2,95 (m,
2H), 6,83 (dd, 1H), 7,14-7,17 (m, 2H), 7,28-7,31 (m, 1H), 7,91-7,97 (m, 1H), 8,00-8,03
(m, 1H), 10,68 (s, 1H).

Hop chit 170
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit

N—OH
4

o g

Hop chit 170 dugc didu ché vai hiéu suit 73% tir hop chét 169 bang phuong phap
giéng nhu v6i hop chét 2 trong thoi gian phéan g 3 gid.
'H-NMR (400MHz, DMSO-dq): 1,02 (s, 3H), 1,30-2,47 (m, 15H), 2,60-2,70
(m, 1H), 2,80-2,95 (m, 2H), 6,83 (dd, 1H), 7,13-7,17 (m, 2H), 7,27-7,30 (m, 1H), 7,90-
7,97 (m, 1H), 8,00-8,03 (m, 1H), 10,18 (s, 1H), 10,70 (s, 1H).

Hop chit 171
6-(3-((138,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit

o)
\N/
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Hop chét 171 duge diéu ché vé6i hiéu sudt 85% biang phuong phap dugc st dung
dé didu ché hop chit 1 trong THF bing céch st dung axit SM-XVII va 6-amino-N,N-
dimetylpyridin-3-carboxamit lam cac chét ban diu trong thoi gian phan tng qua dém.

'H-NMR (400MHz, DMSO-d): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,80-2,95 (m,
2H), 2,97 (s, 6H), 7,14-7,17 (m, 2H), 7,28-7,31 (m, 1H), 7,85 (dd, 1H), 8,14 (d, 1H), 8,38
(d, 1H), 10,71 (s, 1H).

Hop chét 172
6-(3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit
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Hop chit 172 duge didu ché véi hiéu suit 78% tir hop chét 171 bing phuong phap
gibng nhu véi hop chét 2 trong thoi gian phén tng 1 gid.

'H-NMR (400MHz, DMSO-dy): 1,03 (s, 3H), 1,30-2,47 (m, 15H), 2,60-2,72 (m,
1H), 2,80-2,95 (m, 2H), 2,98 (s, 6H), 7,14-7,17 (m, 2H), 7,28-7,31 (m, 1H), 7,85 (dd,
1H), 8,14 (d, 1H), 8,38 (d, 1H), 10,18 (s, 1H), 10,73 (s, 1H).

Hop chit 173
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit

(0]
x
Cl NH
N
(0] H
0

Hop chét 173 dugc didu ché véi hiéu suit 79% bang phuong phap duoc st dung
d8 didu ché hop chit 1 trong THF bang cich st dung axit SM-XVII va 3-amino-
1,2,5,6,7,8-hexahydroquinolin-2-on lam cac chéit ban diu trong thodi gian phin Umg qua
dém.

'H-NMR (400MHz, DMSO-dy): 0,97 (s, 3H), 1,30-2,47 (m, 24H), 2,80-2,95 (m,
2H), 7,14-7,17 (m, 2H), 7,28-7,31 (m, 1H), 8,01 (s, 1H), 9,14 (s, 1H), 11,68 (s, 1H).

Hop chét 174
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit
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Hop chét 174 duge didu ché voi hiéu sudt 83% tir hop chét 173 bang phuong phap
gidng nhu véi hop chét 2 trong thoi gian phan tng 3 gio.

'H-NMR (400MHz, DMSO-dq): 1,02 (s, 3H), 1,29-2,47 (m, 23H), 2,59-2,68 (m,
1H), 2,80-2,94 (m, 2H), 7,14-7,17 (m, 2H), 7,28-7,31 (m, 1H), 8,01 (s, 1H), 9,16 (s, 1H),
10,17 (s, 1H), 11,67 (br s, 1H).

Hop chit 175
6-(3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-

xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit

F 0o
Hop chét 175 dugc diéu ché v6i hiéu suit dinh luong bang phuong phap dugc st
dung dé diéu ché hop chit 1 trong THF bang cach sir dung axit SM-IX va 6-amino-N,N-
dimetylpyridin-3-carboxamit 1am céc chét ban diu trong thoi gian phan tmg qua dém.
'H-NMR (400MHz, DMSO-dg): 0,98 (s, 3H), 1,30-2,47 (m, 16H), 2,66-2,94 (m,
2H), 2,98 (s, 6H), 6,94-7,00 (m, 1H), 7,12-7,21 (m, 2H), 7,85 (dd, 1H), 8,14 (d, 1H), 8,38
(d, 1H), 10,72 (s, 1H).

Hop chit 176
6-(3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetyInicotinamit

Hop chét 176 duoc didu ché véi hiéu suét 91% tir hop chét 175 bang phuong phap
gidng nhur véi hop chét 2 trong thoi gian phan tng 1 gio.

'H-NMR (400MHz, DMSO-dg): 1,04 (s, 3H), 1,30-2,47 (m, 15H), 2,63-2,94 (m,
3H), 2,98 (s, 6H), 6,93-7,00 (m, 1H), 7,08-7,21 (m, 2H), 7,85 (dd, 1H), 8,15 (d, 1H), 8,38
(d, 1H), 10,19 (s, 1H), 10,73 (s, 1H).
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Hop chit 177
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-3-
yl)propanamit

o)
| A
N NH
F 0 H
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Hop chét 177 duge diéu ché véi hiéu sudt 86% bang phuong phap dugc sir dung
dé diéu ché hop chét 1 trong THF béng cach str dung axit SM-IX va 3-amino-1,2,5,6,7,8-
hexahydroquinolin-2-on 1am céc chét ban diu trong thoi gian phan tmg qua dém.

'TH-NMR (400MHz, DMSO-dg): 0,97 (s, 3H), 1,30-2,47 (m, 24H), 2,65-2,93 (m,
2H), 6,94-7,00 (m, 1H), 7,12-7,21 (m, 2H), 8,01 (s, 1H), 9,15 (s, 1H), 11,68 (br s, 1H).

Hop chit 178
3-((138,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit

N—OH
i
| AN
N NH
F o H
0

Hop chét 178 dugc didu ché v6i hiéu sut 78% tir hop chit 177 bang phuong phép
giéng nhu v6i hop chét 2 trong thodi gian phan Gng 2 gio.

"TH-NMR (400MHz, DMSO-dj): 1,02 (s, 3H), 1,30-2,47 (m, 23H), 2,58-2,93 (m,
3H), 6,94-7,00 (m, 1H), 7,10-7,21 (m, 2H), 8,02 (s, 1H), 9,17 (s, 1H), 10,17 (s, 1H),
11,67 (brs, 1H).

Céc thir nghiém duogc ly hoc

Céc thir nghiém sau ddy dugc dé xut dé chirng minh sang ché theo cach minh hoa
va khong dugc cho 1a 1am giéi han pham vi cua sang ché. Nigoai ra, cac ndng do ctia hop
chét trong cac thir nghiém nay 1a dé 1am vi du va khong duoc cho 13 1am gi6i han. Nguoi
c6 hiéu biét trong linh vuc nay ¢ thé xac dinh cac néng d6 c6 lién quan vé mat duoc hoc

bang phuong phap di biét trong linh vurc nay.
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Uc ché enzym 17p-hydroxysteroit dehydrogenaza typ 1

San xuit va phan 1ap 17p-HSD1: Baculovirut tai td hop dugc tao ra béi “hé
biéu hién Bac to Bac” (Invitrogen). Bacmit tai t6 hop duoc chuyén nhiém vao cac té bao
con tring Sd9 bing cach sir dung “chét phan tng Cellfectin” (Invitrogen). 60 gi sau, cac
té bao duoc thu hoi; phén doan vi thé dugc tach ra nhu duoc mod ta boi Puranen, T.J.,
Poutanen, M.H., Peltoketo, H.E., Vihko, P.T. and Vihko, R.K. (1994) Site-directed
mutagenesis of the putative active site of human 17 B-hydroxysteroid dehydrogenase type
1. Biochem. J. 304: 289-293. Céc phan phén uéc duge luu giit dong lanh cho dén khi xac
dinh hoat tinh enzym.

Thir nghiém tc ché 17B-HSD1 ngudi tai td hop: Protein tai td hop (1pg/ml)
duoc u trong KH,PO, 20mM c6 d pH=7,4 v6i estron 30nM (bao gém 3H-estron v6i ham
lwong 800000cpm/ml) va NADPH 1mM trong 30 phiit & nhi€t d§ trong phong, véi su co
mat ctia chit e ché tiém ning & céc ndéng d6 1pM hosc 0,1pM. Cac dung dich gbc chira
chét e ché dugc didu ché trong DMSO. Néng do cudi cing ctia DMSO duge diéu chinh
dén 1% trong tit ca cac mAu. Phan (mg enzym dugc ding lai bang cach bd sung dung
dich axit tricloaxetic 10% (ndng do cubi ciing). Cac miu duge ly tAm trong dia vi chuén
d6 & 4000 vong/phut (round per minute, rpm) trong 10 phut. Dich ndi bé mit duoc sic ky
HPLC dao pha trén cdt Waters Symmetry C18, dugc trang bi cot bao vé Waters Sentry.
Céc 1an chay HPLC ding dong dugc thyc hién & nhiét d6 trong phong & tbc d6 dong
1ml/phiit trong axetonitril:nuge (48:52) dudi dang dung mdi pha dong. D6 phong xa
dugce theo doi trong nurée giai hip bang thiét bi phéan tich nhép nhay. Tbng @6 phong xa
d6i v6i estron va estradiol dugc xac dinh trong mdi mau va ty 18 phén trim chuyén hoa

estron thanh estradiol dugc tinh theo cong thirc dudi day:

% chuyén héa = 100 x
{(cpm estradiol trong mAu c6 chét trc ché) /

[(cpm estron trong mAu c6 chét tre ché) + (cpm estradiol trong mAu c6 chét e ché)]}
[(cpm estradiol trong mAu khéng ¢6 chit tc ché) /

[(cpm estron trong mAu khéng c6 cht trc ché) + (cpm estradiol trong mAu khong ¢6 chat
trc ché)]}

-145-



35836

trong d6: cpm nghia la s6 dém trén mbi phit (count per minute).
Ty 16 phén tram trc ché duge tinh nhu sau: % tc ché = 100 - % chuyén héa
Gid tri % tic ché dugc xédc dinh dbi véi cac hop chét duoc 14y vi du va céc két qua

dugc tdng hop trong bang 2.

Uc ché enzym 17p-hydroxysteroit dehydrogenaza typ 2
San xuit va phan lap 17-HSD2: Tuong tw v6i 17B-HSD1, baculovirut téi t6 hop
duoc tao ra boi “hé biéu hién Bac to Bac” (Invitrogen). Bacmit tai td hop dugc chuyén
nhidm vio cdc té biao con tring Sd9 bing cach sir dung “chit phan umg Cellfectin”
(Invitrogen). 60 gid sau, cic té bao dugc thu hoach va dich ndi bé mat duoc phéan doan
bang cac budc sau day:
- céc té bao dugc hoa tan vao trong 40ml chit d¢m A (TRIS 40mM, pH=38,0,
glyxerol 20%, NAD 20uM, PMSF 0,4mM, NaCl 150mM, dodexyl-p-maltosit 0,5% +
dung dich hén hop chit trc ché proteaza)
- c4c té bao duoc siéu Am
- dich tan dugc u trén nudc da trong 15 phut
- dich tan duoc ly tim & tbc d6 5000 vong/phut (rpm) trong 15 phit, + 4°C
- ly tam dich ndi bé mat 180000g trong 30 phut, + 4°C
- hat duogc hoa tan vao trong 8ml chit dém A
- chit khong tao huyén phu lai dugc loai bd bing cach ly tAim & tbc d6
5000rpm trong 15 phut, +4°C
- dich ndi bé mit trong subt dugc chia thanh céac phﬁn phin udc 100pl va duge
luu gitt dong lanh cho dén khi x4c dinh hoat tinh enzym.
Lugng 17p-HSD2 duoc phan tich bing cach thdm tach mién dich va tong ham
lugng protein ctia mdi 16 chiét duge x4c dinh.
Thir nghiém e ché 17B-HSD2 ngudi tai td hop: Protein téi t6 hop (4pg/ml) dugc
u trong KH,PO, 20mM, pH=8,5 v6i estradiol 50nM (bao gém SH-estradiol v6i ham
luong 800000 cpm/ml) va NADH 1mM trong 30 phut & nhiét do trong phong, véi su ¢o
mit cua chit e ché tiém ning & céc ndng d6 1uM hoic 0,1uM. Céc dung dich gbc chira
chét tic ché dugc didu ché trong DMSO. Néng d6 cudi cing cia DMSO duoc diéu chinh
dén 1% trong tit ca cdc miu. Phan (mg enzym duogc dimg lai bang cach bd sung dung
dich axit tricloaxetic 10% (ndng d6 cudi cliing). Cac mau duge ly tim trong dia vi chuén

d6 & 4000rpm trong 10 phut. Dich ndi bé mat dugc dua di sdc ky HPLC pha déo trén cot
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Waters Symmetry C18, dugc trang bi cdt bdo vé Waters Sentry. Cac lan chay HPLC dﬁng
dong dugc thuc hién & nhiét d¢ trong phong & tbc d6 dong Iml/phat trong
axetonitril:nude (48:52) dudi dang dung méi pha dong. DY phong xa dugc theo doi trong
nu6e giai hip bing thiét bi phan tich nhip nhay. Téng d6 phéng xa dbi voi estron va
estradiol dugc xdc dinh trong mdi mAu va ty 1& phan trim chuyén hoéa estradiol thanh

estron dugc tinh theo cong thic dudi day:

% chuyén héa = 100 x
{(cpm estron trong mau c6 chét trc ché) /

[(cpm estradiol trong miu c6 chét e ché) + (cpm estron trong mau c6 chit trc ché)]}

[(cpm estron trong mAu khong c6 chét trc ché) /
[(cpm estradiol trong mAu khong c6 chit irc ché) + (cpm estron trong mAu khong c6 chat
trc ché)]}.

Ty 18 phén tram tc ché dugc tinh nhu sau: % tc ché = 100 - % chuyén hoa
Céc gia tri % uc ché dugc xac dinh dbi véi cac hop chét dugc léy vi du va céc két

qua duoc téng hop trong bang 2.

Uc ché su chuyén hoa estron thanh estradiol trong dich ddng nhit mo tho

Thir nghiém nay dugc dua trén phan Ung enzym, tai 6 enzym HSD1 dugc biéu
hién & mo nhau thé chuyén hoa estron (E1) ¢6 ban chét tur nhién ciia n6 thanh estradiol
(E2) vé6i su c6 mit cia déng yéu td B-NADPH.

DPdng nhéit héa mé nhau thé: Can mot manh mo dong lanh vao 6ng chira hat ck28
cta Precellys. B6 sung dung dich dém (KH,PO,20mM véi EDTA 1mM, pH=7.4) theo ty
1€ 1:2 (vi du, 300mg mo:600pul dung dich dém phan tmg). Cho dng chira hat nay vao bo
ddng nhit hoa va ddng nhét hoa 2 1an, mbi 1an 30 gidy & tdc 6 6000 rpm, ly tAm trong 5
phut & tbc d6 2600 rpm & +4°C va thu hdi dich ndi bé m3t. Cac phén phan uéc cta dich
ddng nhit duoc hru giit & -80°C.

Thi nghiém trc ché sy chuyén héa E1 thanh E2 trong mo6 nhau tho: Phan tmg nay
x4y ra trong dung dich dém (KH,PO,20mM véi EDTA 1mM, pH=7,4), bao gbm lugng
thich hop cuia dich dong nh4t nhau thé, dong yéu t6 (B-NADPH 1mM), chét nén (estron
30nM), chét nén dugc danh d4u dung lam chét chi thi danh diu ([*H]-estron 5nM). Trong
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qua trinh 0 kéo dai 30 phut, mot phin estron dugc chuyén héa thanh estradiol. Phan tng
duoc dimg lai bing cach giam d6 pH dén 1 bang dung dich axit tricloaxetic (TCA) 10%.
Chét nén va cdc san phim chuyén hoa dugc phéan tich bing HPLC va thiét bi phan tich
dém nhép nhay. Tong dd phéng xa d6i v6i estron va estradiol duge x4c dinh trong moi
mAu va ty 18 phin trim chuyén hoa estron thanh estradiol dugc tinh theo cong thirc dudi

day:

% chuyén hoéa = 100 x
{(cpm estradiol trong miu c6 cht trc ché) /

[(cpm estron trong mAu c6 chét trc ché) + (cpm estradiol trong mAu c6 chét e ché)]}

[(cpm estradiol trong mAu khong c6 chét tc ché) /
[(cpm estron trong mAu khong c6 chit trc ché) + (cpm estradiol trong mAu khong c6 chat
trc ché)]}.

Ty 1¢ phén trdm e ché duge tinh nhwr sau: % tc ché = 100 - % chuyén héa. Céc
gia tri % tc ché duge xac dinh dbi véi cac hop chét dugc léy vi du va cac két qué dugc

tbng hop trong bang 2.

Thtt nghiém d6 6n dinh chuyén héa

P 6n dinh chuyén hoéa in vitro ctia cac hgp chét theo sang ché dugc xac dinh dbi
v6i cac hop chét dugc 14y vi du bang cach sir dung céc qud trinh 0 té bao gan ngudi. Cac
hop chét nghién ctru duoc 1 0, 10, 20, 40 va 60 phit & 37°C. Cac miu dugc thu hdi & tat
ca c4c thoi didm va céc hop chit duoc phat hién bing phép phan tich LC-MS/MS. Phén
trdm hop chét con lai duge tinh bang céch so sanh dién tich dinh cta hop chét gbc & mbi
thoi didm dén thoi diém zero. Do 6n dinh chuyén hoéa in vitro dugc xac dinh 1a thoi gian
ban hiy (T1/2), ma duge xéac dinh bing phép phan tich hdi quy ciia duong cong phén
trim mirc triét tiéu hop chét gdc theo thdi gian. Cac két qua dugc tdng hop trong bang 2.
Céc két qua cia thir nghiém duge 1y hoc

Béng 2

-148-



35836

% trc ché % trc ché % trc ché nhau Té bao gan ngudi
HSD1 HSD2 tho MetStab T1
# @100nM @1uM @100nM 2 phut
2 83 9 75 38
4 87 13 89 42
6 92 1 79 67
8 90 2 37 52
10 30 5 18
12 73 2 5
14 53 4 14
16 79 9 81
18 68 14 62
20 80 0 50 17
24 85 12 18
26 49 8 10
28 74 7 48
30 40 3 79
32 35 9 55
34 23 9 16
36 33 10 12
38 21 3 19
40 46 6 6
42 96 -5 41 78
44 20 2 11
46 55 0 50
48 30 -2 1
50 37 -2 42
52 64 2 6
54 47 0 10
56 63 3 0 334
58 60 18 1
60 38 2 4
62 45 -8 3
64 26 0 5
66 72 23 14
68 67 3 12
70 81 4 -7
72 52 7 26
74 27 2 13
76 33 4 56
78 76 1 37
80 32 4 3
82 17 7 18
84 73 -15 35 35
86 61 6 51
88 65 -2 10
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% tic ché % tic ché % trc ché nhau Té bao gan ngudi
HSD1 HSD2 tho MetStab T1

# @100nM @1pM @100nM 2 phut
90 82 -6 47 83
92 37 9 15

94 63 0 8

96 84 -4 51 46
98 60 0 4 28
100 51 -2 12

102 57 20 1

104 64 -13 9

106 76 2 5 31
108 54 5 20 21
110 33 -4 35 26
112 96 7 67 29
114 100 7 75 40
116 85 26 76

118 43 2 -1

120 57 2 9

122 67 6 4

124 86 4 4

126 53 3 26

128 59 6 2

130 92 14 40

132 87 6 27

134 75 -3 46

136 39 -1 18

138 89 36

140 86 6 24

142 93 -1 34

144 74 10 24

146 92 8 63% @ 1000nM

148 90 9 35

150a 74 0 10

150b 30 6 3

152 56 2 6

154 &3 7 38

156 47 10 3

158 36 4 12

160 66 5 10

162 44 10 7

164 40 11 5

166 56 7 3

168 26 9 6

170 34 12 13

172 45 9 9

174 84 12 10
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% trc ché % trc ché % tric ché nhau Té bao gan nguoi
HSD1 HSD2 thé MetStab T1
# @100nM @1uM @100nM 2 phut
176 87 5 34
178 95 9 23
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Tinh hiru ich clia sng ché

Céc hop chét theo sang ché c6 kha ning tc ché chon loc enzym 17B-HSDI1 va c6
hoat tinh trc ché thp hodc khong c6 hoat tinh trc ché dbi v6i enzym 17B-HSD2 va do do,
va ¢6 thé duogc st dung dé diéu tri bénh hoic ri loan phu thudc hormon steroit, cu thé 1a
dé didu tri va phong ngira mét s bénh va tinh trang bao gbm, nhung khéng chi giéi han
&, bénh ung thu vi, caxinom tuyén tién liét, bénh ung thu buéng tring, bénh ung thu tir
cung, bénh ung thu mang trong tr cung, ting san mang trong tir cung, bénh lac mang
trong tir cung, bénh u xo tir cung, bénh lac mang trong trong co tir cung, hdi chimg budng
tring da nang, chimg dau kinh, chtimg da kinh, tinh trang bang huyét, tinh trang tranh thu
thai, dau tuyén tién liét, tdng san tuyén tién liét lanh tinh, chimg loan chirc ning tiét niéu,
triéu chimg dudng tiét niéu dudi, bénh viém tuyén tién liét man tinh/hdi chimg dau ving
chiu man tinh (CP/CPPS), bénh lupus ban dé hé thong (SLE), bénh xo ctng réi rac, bénh
béo phi, bénh viém da khép dang thip, bénh phdi tic nghén man tinh (COPD), bénh ung
thu phéi, bénh ung thu Két trang, céc vét thuong phz‘?m mém, cac vét nhin trén da va bénh
duc thuy tinh thé.

Ngoai ra, cac hgp chét theo sang ché c6 thé duogc st dung dé diéu tri cac bénh va
cac r6i loan lién quan t6i cac mirc estradiol gia ting va c6 thé dugc phong ngira, diéu tri
va/hodic cai thién boi chét e ché enzym 178-HSDI1.

“Pjiéu tri hodc phong nglra” nhu dugc sit dung & diy bao gbm diéu tri du phong,
hodc phong ngira, ciing nhu lam giam nguy co mic rbi loan hodc tinh trang néu trén cua
mdi c4 nhan, hodc 1am gidm nhe, cai thién, loai trir, hodc chita tri rbi loan néu trén mot
khi n6 da dugc thiét 1ap.

Céc hop chét theo sang ché c6 thé duoc sir dung & lugng hiru hiéu trong khoéng
lidu luong tir khoang 0,1pg/kg dén khoang 300mg/kg, t6t hon la nim trong khoang tir
1,0pg/kg dén 10mg/kg trong lugng co th8. Céc hop chét theo sang ché c6 thé dugc sir dung
& dang liéu duy nhét hing ngay, hodc tbng liéu lugng hing ngay c6 thé dugc str dung &
dang cac liéu chia nhé hai, ba hogc b6n lan hing ngiy.

“Lugng hitu hiéu” dung @& chi lugng hop chét tao ra hiéu qua diéu tri 1én d6i
twgng duge didu tri. Hidu qua didu tri c6 thé 12 khach quan (nghia 1a c6 thé do duoc bing
mot sé thir nghiém hodic ddu hiéu) hodc chii quan (nghia 1 ddi twong dua ra dau hiéu
hodc cam thdy hiéu qua). Viéc diéu tri nhu vy khong nhét thiét phai cai thién hoan toan

tinh trang ctia bénh. Ngoai ra, viéc diéu tri hoic phong ngira nhu vay co thé duoc st dung
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phéi hop véi cac bién phép didu tri truyén théng khac dé 1am giam tinh trang ma ngudi
c6 hidu biét trong linh vuc nay da biét.

Tt nhét 13, cac hop chét theo sang ché dugc st dung mot minh hodc phéi hop
nghia 14 dugc st dung dE‘)ng thoi, tach biét hoac tiép sau véi thanh pha‘in hoat tinh khac, vi
du céc hop chét c6 dugc tinh hodc cic san phém sinh hoc. Cac lugng cia (cac) hgp chét
theo sang ché, cu thé 1a hop chét c6 cong thuc (I), (Ia) hodc (Ib), hodc cac mubi dugc
dung cida chiing, va (cac) thanh phin hoat tinh khac va viéc dinh gi¢ st dung twong tng
s& dugce lya chon dé dat dwoc hiéu quéa didu tri phbi hgp mong mudn. Céc hop chét theo
sang ché c6 thé dugc st dung bang cac dudng khac nhau, vi du, ngoai duong tiéu hoa,
duéi da, trong tinh mach, trong dong manh, ndi tily mac, trong co, trong mang bung, khu
tr, va bang cach tiém trong chan bi, va qua c4c duong qua chén b, truc trang, khoang
miéng, niém mac miéng, miii, mit va qua dudng x6ng hit va qua dudng céy.

Céc hop chit c6 thé duoc bao ché thanh ché pham thich hop, cic dang sir dung
thich hgp bao gém, vi dy, dung dich, thé phén téan, hon dich, bot, vién nang, vién nén,
vién tron, vién nang giai phéng c6 kiém soat, vién nén giai phéng cé kiém soat va vién
tron giai phong c6 kiém soat. Ngoai cac hop chét ¢6 duge tinh, cac duge pham chira cac
hop chit nay c6 thé chira cac chit mang dugc dung thich hop bao gbm cac ta duge va cic
chét phu trg tao diéu kién thuin lgi @& bao ché cac hop chét hoat tinh nay thanh céc ché
phim c6 thé duoc st dung trong dugc pham.

Nhimg ngudi c6 hiéu biét trong linh vuc nay c6 kién thirc va k¥ nang cho phép ho
lra chon céc t4 duge duge dung thich hop véi cac lugng phu hop dé sir dung theo sang
ché. Ngoai ra, ¢6 mot sd ngudn c6 sin cho ngudi c6 kinh nghiém dinh 13 cac ta duge
dugc dung va cé thé dugc str dung dé lua chon céc ta dugce duge dung thich hop.

Céc ta duge duge dung thich hop bao gdm, nhung khong chi gi6i han &, cac loai ta
duogc sau day: cac chét pha lodng (vi du tinh bt, manitol), cac chat don (vi du lactoza,
xenluloza vi tinh thé hodc canxi hydro phosphat), cic chét két dinh (vi du tinh bdt ngod
duoc gelatin hoa so b, polyvinylpyrolidon hodc metylxenluloza), cac chét phu gia (vi du
magie stearat, bdt talc, silic oxit), cac chit 1am ra (vi du tinh bot khoai tay), cac chét 1am
tron (vi du natri lauryl sulfat), cac chit 1am trugt (vi du silic oxit xdng khdi, bt talc,
magie cacbonat), cac chét tao hat (vi du nuéc, etanol), cac chéit bao (vi du hydroxypropyl
metylxenluloza, gelatin, sép, senlac, chit déo, xo thuc vit), cac chit thAm w6t (vi du

sorbitan monopalmitat, poloxame 407), cdc dung moéi (vi du nudc), cac dong dung moi
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(vi du etanol, propylen glycol), cac chit tao hdn dich (vi du sorbitol, din xut xenluloza,
chét béo hydro héa in duoc), cac chit nhii héa (vi du lexithin hodc acaxcia), cic chit lam
ngot (vi du sucroza), cac chét tao huong vi (vi du chery, chanh xanh), cac chét che diu
huong vi (vi du vani, cam quyt), cac chét tao mau (vi du titan oxit), cac chit chdng két
khéi (vi du silic dioxit), cac chét 1am 4m (vi du glyxerin, sorbitol), c4c chét chelat héa (vi
du mudi EDTA, histidin, axit aspartic), cac chit déo hoa (vi du tributyl xitrat, dietyl
phtalat), cac chat lam ting d6 nhét (vi du metylxenluloza), cic chét chéng oxy hoa (vi du
axit ascorbic, xystein), cac chit bao quan (vi du metyl hoic propyl p-hydroxybenzoat,
axit sorbic hodc axit ascorbic), céc chit 1am &én dinh (vi du polysorbat 20 va 80,
poloxame 407), cic chat hoat dong bé mit (vi du polyetylen glycol, polysorbat 80), va
cac chét tao dém (vi du natri va kali phosphat, xitrat, axetat, cacbonat hodc cac chét dém
glyxin phu thudc vao khoang d pH muc ti€u). Nguoi co hiéu biét trong linh vuc niy s&
hiéu dugc réng mot sb ta dugc dugc dung c6 thé c6 nhiéu hon mot chirc nang va co thé
¢6 cac chirc nang khac phu thudc vao viéc bao nhiéu td dugc c6 mit trong ché phim va
cac thanh phan khac ndo c6 mit trong ché phim.

Céc dugc phim theo sang ché dugc bao ché bang cach sir dung cic k§ thuat va cac
phuong phép ma ngudi c6 h_iéu biét trong linh vuc nay da biét. Pé sir dung ngoai dudng
tiéu hoéa va khu trd, cac duoc phim theo sang ché bao gbm, nhung khong chi gi6i han o,
cac dung moi vo khudn hé nuéc hoic khong phai hé nuéc, cac hdn dich va cac nhil
tuong. Vi du vé cac dung méi khong phai hé nuéce 1a propylen glycol, polyetylen glycol,
dau thuc vat, du c4, céc este hiru co tiém dugc. Cac chét mang hé nudc bao gém, nhung
khong chi gidi han &, nuée, dung dich nude-ruou, bao gém nude mudi va cac chat dan y
té dung ngoai dudng tiéu hoa duge tao dém bao gbém dung dich natri clorua, dung dich
Ringer chira dextroza, dung dich natri clorua cfng dextroza, dung dich Ringer chira
lactoza, hodc diu khong bay hoi. Céc chit din ding trong tinh mach bao gbm, nhung
khong chi gioi han &, chét luu va céc chat bd sung dinh dudng, cic chit bd sung dién
giai, nhu céc chat trén co s& dung dich Ringer chita dextroza va chét bd sung dién giai
tuong tu. Cac ché phém hé nude theo sang ché c6 thé chira cdc chit tao dém thich hop,
nhu cac chat dém natri va kali phosphat, xitrat, axetat, cacbonat hodc glyxin phu thudc
vao khoang do pH muc ti€u. Viéc su dung natri clorua lam chét diéu chinh truong luc
ciing c6 thé c6 ich. Cac ché phim c6 thé bao gdm céc ta dugc khéc, nhu cac chit 1am 6n

dinh hodc cac chét bao quan. Céc ta dugce lam 6n dinh c6 ich bao gém cac chét hoat dong
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bé& mit (polysorbat 20 va 80, poloxame 407), cic polyme (polyetylen glycol, povidon),
cac hydrat cacbon (sucroza, manitol, glucoza, lactoza), cic rugu (sorbitol, glyxerol
propylen glycol, etylen glycol), cac protein thich hop (albumin), cdc axit amin thich hgp
(glyxin, axit glutamic), cac axit béo (etanolamin), cac chét chdng oxy héa (axit ascorbic,
xystein, v.v.), cac chét chelat hoa (muéi EDTA, histidin, axit aspartic) hodc céc ion kim
loai (Ca, Ni, Mg, Mn). Trong s cac chit bao quan c6 ich 1a rugu benzylic, clobutanol,
benzalkoni clorua va ¢6 thé 13 cac paraben. Dugc pham theo séng ché c6 thé duoc tao ra
¢ dang dam dic hodc & dang bot dé duoc hoan nguyén theo yéu cau. Trong cAc trudng
hop nhur vay, cac ché phim gdm bdt cho dung dich dé tiém/truyén, cac ta dugc néu trén
¢6 thé dugc st dung. Trong trudng hgp 1am dong kho nhanh, mot sd chét bao quan dong
lanh dugc wvu tién, bao gdm céc polyme (povidon, polyetylen glycol, dextran), cac dudng
(sucroza, glucoza, lactoza), axit amin (glyxin, arginin, axit glutamic) va albumin. Néu
dung dich dé hoan nguyén dugc bd sung vao bao bi, n6 co thé bao gém, vi du, nudc tinh
khiét dé tiém hoic céc dung dich natri clorua hodc dung dich dextroza hodc glucoza.

Ngoai ra, hop chét c6 cong thie (I) c6 thé dugc sir dung dudi dang cac chét trung
gian téng hop d& didu ché cac hop chit khéc, cu thé 1a cac thanh phin dugc tinh khéc, c6
thé thu dugc hop chét c6 cong thirc (I), vi du bang cach dua vio cic nhém thé hodc lam
bién d6i cac nhém chuec.

S& 12 hién nhién dbi v6i ngudi c6 hidu biét trong linh vire nay, khi cong nghé tién
b6, khai niém sang tao c6 thé dugc thuc hién theo nhiéu cach khac nhau. Séng ché va cac
phuong 4n ctia n6 khong bi giéi han & cac vi du dugc mo ta & trén ma co thé thay dbi

trong pham vi ciia cac yéu cau bao hd.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thie (I):

(1

trong d6 mdi nhém R1 va R2 doc 14p duogc chon tir nhém gdém H va halogen;

(i) R3 dugc chon tir nhém gdm H va C1-3-alkyl; va

R4 1a dj vong thom hoic khong no c6 6 canh bao gdbm 1 nguyén ti nito va tly y tir
1 dén 2 nguyén tir khéc loai nita doc 14p duoc chon tir nhém gbém nito, luu huynh, va oxy,
va ty v duogc thé bing mét hodc hai nhém thé doc 14p dwoc chon tir nhém gbém halogen,
CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-alkyl),, va di
vong no ¢ 6 canh bao gdm tir 1 dén 2 nguyén tir khac loai doc 14p duogc chon tir nhém
gdm nito, oxy va luu huynh va tiy ¥ duoc thé bang mot hoic hai nhom thé doc 1ap duoc
chon tir nhém gdm halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy,
hodc hai nhém thé 1ién ké c6 thé tao ra vong ngung tu no c¢6 5 hodc 6 canh;

hodc muoi duge dung ctia nd.

2. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (Ta):
N-OH

(la)

R1 0

R3

trong d6 R1 dugc chon tir nhém gdm H va halogen;

(i) R3 dugc chon tir nhém gbém H va C1-3-alkyl; va

R4 14 di vong thom hoac khong no c6 6 canh bao gdm 1 nguyén tir nito va tly y
tir 1 dén 2 nguyén tir khéic loai nita ddc 1&p duogc chon tir nhém gém nito, luu huynh, va
oxy, va tiy y duogc thé béng mot hoac hai nhém thé doc 1ap dugce chon tir nhém gém
halogen, CN, Cl-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-

-156-



35836

alkyl)z, va di vong no c6 6 canh bao gdm tir 1 dén 2 nguyén tir khac loai doc 14p duoc
chon tir nhém gdm nito, oxy va luu huynh va ty v duoc thé bang mot hodc hai nhom thé
doc lap dugc chon tir nhom gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va
C1-3-alkoxy, hoac hai nhom thé 1ién ké co thé tao ra vong ngung tu no cé 5 hodc 6 canh;

hodc mudi duge dung cua nd.

3. Hop chét hodc mudi duge dung theo diém 2, trong d6 R1 dugc chon tir nhom gém H,

F va Cl, t6t hon 13 F va Cl.

4. Hop chét hodc mudi duge dung theo diém bét ky trong sd cac diém tir 1 dén 3, trong

d6 R3 1a H hodc metyl.
5. Hop chét hodc mubi duoc dung theo diém 4, trong d6 R3 1a H.

6. Hop chét hodc mudi dugce dung theo diém bét ky trong sé cac diém tir 1 dén 5, trong
d6 R4 dugc chon tir nhém gdém pyridinyl, flopyridinyl, xyanopyridinyl, metylpyridinyl,
dimetylpyridinyl, isopropylpyridinyl, hydroxypyridinyl, metoxypyridinyl,
morpholinopyridinyl, metylpiperazinylpyridinyl, pyrazinyl, metylpyridazinyl, va
metoxypyridazinyl; cu thé 1a tir nhém gébm flopyridinyl, metoxypyridinyl,
metylpyridazinyl, va metoxypyridazinyl.

7. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thire (Ib):
N-OH

(Ib)
R1 O \

trong d6 R1 dugc chon tir nhém gdm H va halogen; va

R4 1a

di vong thom hodic khéng no c¢6 6 canh bao gdm 1 nguyén ti nito va tiy ¥ tir 1 dén
2 nguyén tir khic loai nira doc 14p duoc chon tir nhém gdm nito, luu huynh, va oxy, va
tiy ¥ dugc thé bang mot hodc hai nhém thé doc 1ap dugc chon tir nhém gdbm halogen,

CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-alkyl), va di
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vong no ¢6 6 canh bao gdm tir 1 dén 2 nguyén tir khéc loai doc 1ap duoc chon tir nhém
gbm nito, oxy va luu huynh v tiy ¥ dugc thé bang mo: hodc hai nhom thé doc 1ap duoc
chon tir nhém gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va C1-3-alkoxy,
hodc hai nhém thé 1ién ké c6 thé tao ra vong ngung tu no c¢6 5 hoic 6 canh;

hodc mudi dugce dung cia no.

8. Hop chét hodc mudi dugc dung theo diém 7, trong d6 R4 1a di vong thom ¢6 6 canh c6
cong thirc (A):

trong do

X'1a CR9 hodac N;

mot trong s6 R6, R7, R8 1a H, va cic nhém con lai doc 13p dugc chon tir nhém
gdbm H, halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, C1-3-alkoxy, va vong
morpholin; va

R9 1a H hoac C1-3-alkyl.

9. Hop chit theo diém 1 dugc chon tir nhém gdm:
3-((13S,15RE)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R, E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclopentaa]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta]a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;
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3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta| a]phenantren-15-yl1)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(3-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-xyanopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
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3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y!)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyridazin-3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyamino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-1 3-niety1-7,8,9, 11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
6-(3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
N-(5-flopyridin-2-y1)-3-((13S,15R E)-17-(hydroxyimino)-13-metyl-
7,8.9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-hydroxypyridin-2-yl)propanamit;
3-((13S,15R.E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl1)-N-(pyridin-2-yl)propanamit;
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3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]pl:cnantren-15-yl1)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-isopropylpyridin-2-yl)propanamit;
3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-
yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(pyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren- 15-yl)propanamit;
N-(5-xyanopyridin-2-y1)-3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
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3-((13S,15R,E)-3-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)-N-(5-110rpholinopyridin-2-
yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(4-flopyridin-2-yl)propanamit;
N-(4-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(3,5-diflopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(6-flopyridin-2-y1)-3-((13S,15R,E)-17-(hydroxyimino)-13-metyl-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
6-(3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R,E)-3-clo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;
6-(3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]phenantren-15-yl)-N-(2-o0x0-1,2,5,6,7,8-hexahydroquinolin-
3-yl)propanamit;

hodc mubi duge dung cua no.
10. Hop chét theo diém 9 dwoc chon tir nhém gdm:
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3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6 H-xyclc penta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit; .

hodc mudi duge dung ctia né.

11. Hop chét theo diém 9 duoc chon tir nhém gém:
3-((13S,15R,E)-4-flo-17-(hydroxyimino)-13-metyl-7,8,9,11,12,13,14,15,16,17-

decahydro-6H-xyclopenta[a]phenantren-15-y1)-N-(5-flopyridin-2-yl)propanamit;

hodc mudi dugc dung cia né.

12. Hop chét ¢6 cong thire (I1):

(I

R3

trong d6 moi nhém R1 va R2 doc 14p duoc chon tir nhém gém H va halogen;

(i) R3 dugc chon tir nhém gbém H va C1-3-alkyl; va

R4 13 dj vong thom hoic khéng no ¢6 6 canh bao gébm 1 nguyén tir nito va tiy ¥
tir 1 dén 2 ngﬁyén t& khac loai nira doc 1ap duge chon tir nhom gém nito, luvu huynh, va
oxy, va tiy y dugc thé bang mot hoidc hai nhém thé doc 1ap duge chon tir nhém gdm
halogen, CN, Cl1-3-alkyl, C1-3-(per)haloalkyl, OH, oxo, C1-3-alkoxy, C(O)N(C1-3-
alkyl)z, va di vong no c6 6 canh bao gém tir 1 dén 2 nguyén tir khac loai doc lap duge
chon tir nhém gdm nito, oxy va luu huynh va tiy v duoc thé bang mét hodc hai nhom thé
ddc 1ap dugce chon tir nhom gém halogen, CN, C1-3-alkyl, C1-3-(per)haloalkyl, OH, va

C1-3-alkoxy, hodc hai nhém thé lién ké c6 thé tao ra vong ngung tu no ¢ 5 hodc 6 canh.

13. Hop chét theo diém 12, trong do mdi nhém R1 va R2 ddc 1ap duoc chon tir nhém

gbm H va halogen, t6t hon 1a F va Cl.
14. Hop chét theo diém 12 hoac 13, trong d6 R3 12 H hodc metyl.

15. Hop chét theo diém bt ky trong s cac diém tir 12 dén 14, trong d6 R4 dugc chon tir
nhém gdm pyridinyl, flopyridinyl, xyanopyridinyl, metylpyridinyl, dimetylpyridinyl,

-163-



35836

isopropylpyridinyl, hydroxypyridinyl, metoxypyridinyl, morpholinopyridinyl,
metylpiperazinylpyridinyl, pyrazinyl, metyloyridazinyl, va metoxypyridazinyl; cu thé 1a
tirnhém gbm flopyridinyl, metoxypyridinyl, metylpyridazinyl, va metoxypyridazinyl.

16. Hop chét theo diém 12 dwrgc chon tir nhém gdm:
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a|phenantren-15-yl)-N-(6-metoxypyridazin-3-yl)propanamit;
3-((13S8,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6 H-
xyclopenta[a]phenantren-15-yl)-N-(5-metoxypyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(6-metylpyridazin-3-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5 -is0pr0py1pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(pyrazin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(4-metylpyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-metoxypyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopentaa]phenantren-15-yl)-N-(pyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-flopyridin-2-yl)propanamit;
3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(3-flopyridin-2-yl)propanamit;
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3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-yl)-3-((13S,15R)-4-flo-13-metyl-17-o0x0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(5-xyanopyridin-2-yl)-3-((13S,15R)-4-flo-13-metyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-y1)-3-((13S,15R)-3-flo-13-metyl-17-0x0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((13S,15R)-3-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(5-morpholinopyridin-2-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(4-flopyridin-2-yl)propanamit;
N-(4-flopyridin-2-yl)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(3-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopentaa]phenantren-15-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3-flopyridin-2-yl)propanamit;
3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-yl)-N-(3,5-diflopyridin-2-yl)propanamit;
N-(3,5-diflopyridin-2-yl)-3-((13S,15R)-13-metyl-17-oxo0-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
N-(6-flopyridin-2-y1)-3-((13S,15R)-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-xyclopenta[a]phenantren-15-yl)propanamit;
3-((138,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
xyclopenta[a]phenantren-15-y1)-N-(6-flopyridin-2-yl)propanamit;
6-(3-((13S,15R)-3-clo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-yl)propanamido)-N,N-dimetylnicotinamit;
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3-((13S,15R)-3-clo-13-metyl-17-oxo0- 7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8- hexahydroquinolin-3-
yl)propanamit;
6-(3-((13S,15R)-4-flo-13-metyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15- yl)propanamido)-N,N-dimetylnicotinamit, va
3-((13S,15R)-4-flo-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-xyclopenta[a]phenantren-15-y1)-N-(2-0x0-1,2,5,6,7,8- hexahydroquinolin-3-
yl)propanamit.
17. Duoc phdm bao gém luong hitu higu ctia mot hodc nhiéu hop chit theo diém bét
ky trong s cac diém tir 1 dén 11 cling véi mot hodc nhiéu t4 dugc duoc dung.
18. Dugc pham theo diém 17 bao gébm mdt hoic nhiéu hop chat theo diém bét ky trong
s céc diém tir 1 dén 11 phdi hop v6i mot hodc nhiéu ta thanh phan hoat tinh khéc.
19. Phuong phép diéu ché hop chit c6 cong thie (I) nhu duge xac dinh trong diém bat
ky trong sb cac diém tir 1 dén 11, trong d6 phuong phap nay bao gdm cac budc:

cho hop chit c¢6 cong thire (IID):

()

trong d6 mdi nhém R1 va R2 ddc lap dugc chon tir nhém bao gém H va
halogen; phan ung véi hop chét c6 cong thuc (IV)
NR3R4 (IV)
trong d6 R3 va R4 1a nhu dugc xac dinh d6i v6i hop chét c6 cong thic (1),
v&i su 6 mat cua chét phan tng tao lién két amit, cu thé 1a T3P va bazo, tét hon
la pyridin,
dé thu duoc hop chit c¢6 cong thic (IT), va cho hop chat thu dugc phan Gng véi
NHz-OH (V)
hoac hydro halogenua cta no,
v6i su c6 mit cua bazo, tdt hon 1a pyridin,
dé thu duoc hop chét c¢6 cong thice (I); va tuy ¥ chuyén hoa hop chét c6 cong thuc (I)

thanh muoi dugc dung cta no.
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