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Linh vie ki thuat dwee dé c¢ap

Sang ché dé cap dén hop chit khang viém va chdng di tmg méi thudc loai
glucocorticosteroit, phuong phap diéu ché hop chét nay, dugc phdm chtra ching,
t& hop va viéc st dung chung trong trj liéu. Cu thé hon, sang ché dé cap dén cac

glucocorticosteroit ma la dan xuat cia isoxazolidin.

Tinh trang ky thuét ciia sang ché

Corticosteroit 1a chit ¢6 kha ning khang viém, c¢6 kha ning lam giam sb
luonyg, hoat tinh va su di chuyén cua té bao viém.

Chung thudng duogc st dung dé diéu tri mdt pham vi rong 16n cac tinh trang
bénh 1y v& viém cdp tinh va man tinh bao gdm bénh hen, bénh phdi tic nghén man
tinh (chronic obstructive pulmonary disease-COPD), viém mfii di Uing, viém thap
khép, bénh viém rudt va bénh tu mién.

Corticosteroit thé hidn cic tac dung cua ching thong qua thu thé
giucocorticoit (glucocorticoid receptor-GR). Su lién két cua corticosteroit véi GR
gdy ra su chuyén vi vao nhén cia n6 ma, noéi cach khac, tac dong dén mot sb con
dudng xudi ckilu théng qua co ché phu thudc lién két v6i ADN (vi du chuyén
hoat héa) va co ché doc 1ap lién két voi ADN (vi du chuyén biéu hién).

Ngay nay corticosteroit dé diéu tri tinh trang bénh ly do viém man tinh &
phdi nhu bénh hen va COPD di dugc st dung thong qua cach hit. Mot trong céc
wu diém cua viée st dung corticosteroit dang hit (inhaled corticosteroids-ICS) 1a
¢ kha ning phan phdi thubc mot cach truc tiép vao vi tri tac dong, han ché tic
dung phu toan than, do d¢ géy ra dap ung 1am sang nhanh hon va mac do tri liéu
cao hon.

Maic du viéc diéu tri béng ICS ¢6 thé c6 céac loi ich quan trong, cu thé 1a &
trong bénh hen, viéc diéu tri nay lam toi thiéu hoa su phoi nhiém toan than véi
ICS ma gy ra céac tac dung phu nghiém trong <Xhong mong mudn c6 thé do viéc
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st dung thuong xuyén. Trong thuc tién 14m sang hién nay, khoang thoi gian tac
dung ctia ICS bi gidi han gép phan lam cho viéc kiém soat bénh khong duoc tdi
vu. Trong khi k§ thuat hit 1a diém miu chét dé di dén phdi, sy didu chinh céc
phén tir thé trén khung phan tir corticosteroit 12 quan trong dé t6i wu héa dic tinh
duoc dong hoc va dugc luc hoc dé lam giam tinh kh4 dung sinh hoc qua duong
udng, han ché hoat tinh duoc 1y chi & trong phdi (tién chit thudc va thudc mém)
va ting sy thanh thai toan than. Hon nita, hoat tinh cta ICS kéo dai trong phdi cé
thé rat duoc mong mubn khi str dung ICS hang ngay dé cho phép lam gidm tan s
st dung va, do d6 gan nhu ning cao dugc su hai 10ng ciia ngudi bénh va két qua,
nang cao dugc su kiém so4t va khéng ché bénh. Tém lai, trong y hoc c¢6 nhu cAu
cép bach dé phat trién ICS ¢6 dic tinh duge dong hoc va dugc luc hoc duge ning
cao.

Vi du vé dan Xuht glucocorticoit isoxazolidin da dugc mo ta trong WO
2006/005611, GB 1578446 va trong “Synthesis and topical
anti-inflammatory activity of some steroital [16a,17a-d] isoxazolidins”
(J. Med. Chem., 25, 1492-1495, 1982).

Mot sb din xuét glucocorticoit isoxazolidin ciing duge mé ta trong Cong b
don yéu cau cip patent dang xét nghiém WO 2011/029547.

DPang ngac nhién, di biét dwoc ring hop chit theo sang ché thé hién dic
tinh dugc dong hoc hodc dugc lyc hoc cé thé phét trién duoc, nhu su phoi nhiém

toan than, tinh chon loc, hi¢u qua va khoang thoi gian tdc dung.

Ban chét k§ thuét ciia sang ché

Sang ché d& cap dén hop chit khang viém va chéng di tng thubc loai
glucocorticosteroit, dé& cap dén quy trinh diéu ché hop chét nay, ché phdm chua
chung, viéc st dung ching dé tri liéu va té hop ctia ching véi cic thanh phan c¢6
hoat tinh duoc 1y khac dé didu tri cac rdi loan duong ho hip, d6 1 chit chu van-

beta2, chat chong thu thé muscarinic, corticosteroit, chat @tc ché protein kinaza
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hoat héa mitogen (P38 MAP kinaza), chat tc ché dudi don vi beta cta kinaza yéu

t5 nhan kapa-B (IKK2), chat tic ché elastaza bach cu trung tinh & ngudi (human

neutrophil elastase-HNE), chit tcc ché phosphodiesteraza 4 (phosphodiesterase 4-

PDE4), chit diéu bién leukotrien, chit khang viém khéng steroit (non-steroidal

anti-inflammatory agents-NSAIDs) va chit diéu hoa chat nhdy.

Mé ta chi tiét sing cheé

Sang ché dé cap cu thé dén hop chit c6 cong thirc chung (I)
R,

M

trong do

R; 12 -(CH2)a-Z-(CH2)w-R3 trong d6 mdi n va n’ doc 14p vé6i nhau 1a 0, 1

hodc 2;

Z 1a lién két don hodc dugc chon tr nhom bao gém -S-, -O0- va -

OC(R4R5)-;

R3 duge chon tir nhém bao gdm:

H, halogen, CN, OH, CONH,, (Ci-C¢)alkyl, (Cz2-Ca)alkenyl,
(Ci1-Ce)haloalkyl,  (C2-Cs)alkynyl va  (Ci-Ce)alkylsulfonyl  va
(C1-Ce)alkylcarbonyl” (
NR4Rs, trong d6 Rg va Rs doc 1dp v6i nhau dugce chon tir nhém bao gém
(Ci-Ce)alkyl va (C1-Cs)alkoxy;

(C3-Cg)xycloalkyl, (Cs-Cs)heteroxycloalkyl, aryl va heteroaryl, mdi

ching tuy v dugc thé bing mét hozc nhidu nguyén tir halogen hodc nhém
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0x0 hodc nhém CN; va

Rz dugc chon tir nhém bao gom:

(C1-Cg)alkyl, (C1-Ce)alkoxy, (Ci-Ce)haloalkyl mach thing hoic mach
nhanh, tuy y dwoc thé bang mot hodc nhidu nhém CN hoic nguyén tir
halogen;

-(CH2)mRs, trong d6 R duge chon tir nhém bao gém

(Cs-Cs)xycloalkyl, (C3-Cs)heteroxycloalkyl, aryl, (Ci-Ce)arylalkyl,
aryloxy, arylthio va heteroaryl, mdi chung tuy v dugc thé bang mot
hozc nhiéu phﬁn tr thé dugc chon tir nhém bao g6m oxo, OH, halogen,
CN, NH;, CONH2, NO,, NHC(O)H, (C1-C¢)alkyl mach théng hoic mach
nhénh, (C1-Ce)haloalkyl mach thang hoic mach nhanh, (Ci-Ce)alkoxy
mach théng hodc mach nhénh, (Ci-Cs)haloalkoxy mach théng hodc mach
nhanh, (C1-Ce)hydroxyalkoxy, (C1-Cs)haloalkoxy,
(C1-Ce¢)alkoxycarbonyl, (Ci-Cs)alkylcarboxyl, (C1-Ce)alkylsulfonyl va
(C1-Ce)alkylsulfanyl, (C1-Ce)alkyloxysulfonyl,
(Ci1-Ce)haloalkylsulfonyloxy, aminosulfonyl, (C3-Cg)xycloalkyl,
(Cg-Cs)heteroXycloalkyl va heteroaryl trong d6 m 13 0 hodc 12 s6

nguyén nam trong khodng tir 1 dén 3 va

X va Y doc 1ap v6i nhau 1a nguyén t& H hogc halogen va

muoi dugc dung cua ching,
mien 1a khi Ry 1d nhém -CH,OH va Rz 1a

(C1-Ce)alkyl hodc (Cs3-Cg)xycloalkyl, thi X va Y la nguyén ti flo.

Trong ban md ta nay trur khi duge quy dinh khéc, thuat ngit “halogen” bao

gom nguyén tu flo, clo, brom va iot.

Thuét nglt “mach thang” va “mach dai” c6 cung nghia.

Thuét nglt “(C1-Ce)alkyl”, “(C1-Cg)alkyl” hodc “(Ci-Cis)alkyl” dé cap dén

nhém alkyl mach thing hoic mach nhanh trong d6 s nguyén tir cacbon lan luot

nam trong khoang tir 1 dén 6, tir 1 dén 8 hodc tir 1 dén 15. Vi du vé nhém nay 1a
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metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
hexyl, heptyl, octyl, etyl-butyl, propyl-butyl, metyl-butyl,
etyl-metyl-propyl, hexadexyl va nhém twong tu.

Thudt ngit “(Ca-Ce)alkenyl” dé cap dén chudi cacbon mach thing hoidc
mach nhénh ¢6 mot hodc nhiéu lién két doi, trong d6 sb nguyén tir cacbon nim
trong khoang tir 2 dén 6. Vi du vé nhom nay bao gdm etenyl, propenyl, butenyl,
pentenyl, hexenyl va nhém tuong tu.

Thuat ngit “(C2-Ce)alkynyl” dé& cdp dén chudi cacbon mach thing hoic
mach nhanh c6 mot hodic nhiéu lién két ba, trong d6 sb nguyén tir cacbon nim
trong khoang tr 1 dén 6. Vi du vé nhém da néi bao gdbm etynyl, propynyl,
butynyl, pentynyl, hexynyl va nhém tuong tu.

Thuét ngit “(C1-Ce)alkylcarboxyl” dé cap dén nhém alkyl-COO.

Thuét ngit “(C1-Ce)alkoxy” dé cip dén nhom alkyl-oxy (vi du alkoxy), 1a
phan alkyl nhu di xac dinh & trén. Do d6 vi du vé cac nhém ndy c6 thé bao gdm
metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-
butdxy, pentoxy, hexoxy va nhém twong tu.

Thuét ngit “(Ci-Ce)alkoxycarbonyl” va “(C1-Ce) hydroxyalkoxy” lan luot
d& cép dén nhém alkoxy-CO- va (OH)alkoxy-.

Thuat ngit “(Ci-Ce)haloalkyl” va “(Cl-Ce)haloalkOXy” dé cap dén nhom
“(C{-Cs)alky],” va “(Ci1-Ce)alkoxy” & trén trong d6 mdt hoidc nhiu nguyén tu
hydro duogc thay thé bang mot hodc nhiéu nguyén tir halogen, ma cé thé gibng
hoac khac nhau.

Do d6 vi du vé& nhém (C1-Ce)haloalky!l va (Ci-Ce)haloalkoxy nay cé thé bao
gdm nhém alkyl va alkoxy duoc halogen hoa, polyhalogen héa va halogen hoa
hoan toan, trong d6 tit ca cac nguyén tir hydro déu duoc thay thé bing nguyén tir
halogen, vi du nhém triflometyl hodc triflometoxyl.

Thuét ngit “(Cs-Cg)xycloalkyl” @& cip dén nhom hydrocacbon mot hodc hai

vong béo ¢b tir 3 dén 8 nguyén ti cacbon. Vi du vé nhdém nay bao gdém
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xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
bixyclo[2.2.1]hept-2-yl va nhom tuong tu.

* Thuét ngit “(Cs-Cs)heteroxycloalkyl” dé cip dén nhom (Cs-Cs)xycloalkyl,
trong d6 it nhit mot nguyén ti cacbon trong vong duge thé bang mdt nguyén tir
khac loai hodc mot nhéom di thom (vi du N, NH, S hoac O).

Thuat ngit “aryl” dé& cap dén hé vong c6 mot hoic hai hodc ba vong co tir 6
dén 20 nguyén ti trong vong, t&t hon ¢6 tir 6 dén 15 nguyén ti trong vong va
trong d6 it nhat mot vong 13 vong thom.

Thuét ngit “(C1-Ce)arylalkyl” d& cap dén nhom (cl-cﬁ)alkyi duoc thé thém
bang nhém aryl.

Thuat nglt “aryloxy” va “arylthio” 1an luot dé cap dén nhém aryl-oxy- va
aryl-S-, 12 phan aryl nhu d3 x4c dinh & trén.

Thuat ngit “(C1-Ce)alkylsulfanyl” va “(Ci-Ce)alkylsulfonyl” 1an lugt dé cap
dén nhom alkyl-S- va alkyl-SOs-. | | ’

" Thuat ngit “(C1-Ce)haloalkylsulfonyloxy” dé cap &&n nhém haloalkyl-
S0(0)-.

Thuét ngit “aminosulfonyl” dé& cap dén nhém NH2S(02)-.

Thuat nglr “heteroaryl” dé cap dén hé vong ¢6 mot, hai hodc ba vong c6 tlr
5 dén 20 nguyén tir trong vong, tét hon co tir 5 dén 15 nguyén tir trong vong,
trong d6 it nhat mot vong 1a vong thom va trong d6 it nhét mdt nguyén ti cacbon
trong vong 1a nguyén tir khac loai hodc nhém di thom (vi du N, NH, S hodc O).

Vi du vé hé mot vong aryl hodc heteroaryl phu hop bao gém, vi du, nhom
thiophen, benzen, pyrol, pyrazol, imid'azol, isoxazol, oxazol, isothiazol, thiazol,
pyridin, imidazolidin, furan va nhém twong tu.

Vi du vé& hé hai vdong aryl hodc heteroaryl phi hop bao gdm nhém
naphtalen, biphenylen, purin, pteridin, benzotriazol, quinolin, isoquinolin, indol,
isoindol, benzothiophen, dihydrobenzo dioxin, dihydrobenzo dioxepin, thiazol,

benzo oxazin va nhém tuong tu.
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Vi du vé& hé ba vong aryl hodc heteroaryl phi hop bao gdm nhém floren
ciing nhu céc din xut duge ngung tu benzen cla cac hé hai Véﬁg heteroaryl da dé
cap 5 trén. |

Thuat ngit “mach thang” va “mach dai” ¢6 ciing nghia. v'

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& biét r5 rang ring hop
chit c6 cong thuc chung (I) chira tim khong ddi xtng it nhat & céc vi tri 4a, 4b, 5,
6a, 6b, 9a, 10a, 10b va do d6 c6 thé ton tai & nhidu dang dong phén 14p thé quang
hoc va hdn hop cta chung.

Do d6 sang ché ciing d& xuét tit ca cac dang nay va hdn hop clia chling.

Hop chit duoc uu tién 13 hop chat ¢6 cong thic chung (1) trong d6 héa hoc
lap thé cua nguyén tir cacbon khong ddi ximg dugc dua ra trong cong thirc (I%)
duéi day, céu hinh tuyét déi dugc dua ra trén co sé cla danh phap Cahn-Ingold-

Prelog dua trén dic tinh cia nhom

1)

va trong d6 nghia ciia R; va R, nhu da xac dinh & trén.

Theo mot phwong 4n dugc wu tién, voi hop chét c6 cong thirc (I"), cdu hinh
tuyét dbi & tam khong dbi xtmg 4a 12 (S), 6 4b 1a (R), & 512 (S), & 6a1a (S), & 6b
1a (R), ¥ 9al1a(S), 6 10ala(S), & 10b1a(S) va & 1214 (S).

“Hop chat c6 cong thirc chung (I) ¢ thé tao thanh mubi cdng axit, cu thé 1a
axit duoc dung. |

Do d6 mubi cong axit dugc dung ciia hgp chit co cong thire (I), cling bao

gdm ca clia hop chat c6 cdéng thite (I'), bao gom hgp chét cua axit vo co, vi du
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axit hydrohalogenua nhu axit flohydric, clohydric, bromhydric hoic hydroiodic;
axit nitric, sulfuric, phosphoric; va axit hitu co, vi dy axit monocarboxylic béo
nhu axit formic, axetic, trifloaxetic va propionic; axit hydroxyl béo nhu axit
lactic, xitric, tartaric hodc malic; axit dicarboxylic nhu axit maleic, fumaric,
oxalic hodc sucxinic; axit carboxylic thom nhu axit benzoic; axit hydroxy thom
va axit sulfonic.

Céc mudi nay ciing c6 thé duoc diéu ché tir hop chit ¢6 cong thirc (I) hoic
(I’) bang quy trinh tao mudi da biét.

Theo mot phuong an duoc uu tién, trong hop chat theo sang ché it nhat mot
trong s& X va Y 1a nguyén ti halogen, m 13 0 va R 13 aryl, (C3-Cg)xycloalkyl
hodc heteroaryl tiy ¥ duge thé. Theo phuong 4n duoc uu tién hon nita, ca X va Y
ddc 14p v6i nhau déu 13 nguyén tir halogen va m 13 0 va Rg aryl, (Cs—
Cg)xycloalkyl hodic heteroaryl tiy v duge thé. Theo phuwong an duge wu tién hon
nita, ca X va Y déu 1a flo va m 13 0 va Rg la aryl, (C3-Cg)xycloalkyl hoic
heteroaryl tuy y dugc thé. |

Theo mdt phuong an dwgc uu tién, trong hop chét theo sang ché m 1a 0, R
1a aryl, (Cs-Cg)xycloalkyl hodc heteroaryl tiy y dugc thé, Ry 13 -(CHz)n-Z-
(CH2)n-R3, trong d6 n 12 1, Z 12 mot lién két doi, n’ 12 0 va Rs 13-OH, hoiic Ry 12
-(CH2)u-Z-(CH)n-R3, trong d6 n 1a 0, Z 1a —S-, n’ 1a 1, va R3 1a nguyén tu
halogen, hodc Ry 12 -(CHy)a-Z-(CH2)w-R3, trong d6 n 13 0, Z 13 mot lién két, n’ 12
'1, va R3 duoc chon tir nhom bao gém nguyén tthalogén,’ CN, CONH,, (Cs-
Ce)haloalkyl va (Ci1-Ce)alkylcarbonyl. Theo phuong an dwoc vu tién hon, Ry 14 -
(CH2)n-Z-(CH2)n-R3, trong d6 n 12 0, Z 1a —-S-, n’ 1a 1, va Rs la nguyén tu
halogen, hoic Ry 13 -(CH)n-Z-(CH2)w-R3, trong d6 n 13 0, Z 1a mot lién két, m’ 13
1 va R3 1a nguyén ti halogen. '

Theo mdt phuong 4n duoc wu tién, trong hop chét theo sang ché, Ry duoc
chon tir nh6m bao gdm metyl, hydroxy, hydroxymetyl,

N-metoxy-N-metylamino, Ndnétyl—N-xyanometyl, clometyl, flometyl, flometoxy,
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floetoxy, clometoxy, xyanometyl, metylsulfanyl, metylsulfanylmetyl,
xyclopropylmetoxy, floetylsulfanyl, trifloetylsulfanyl, xyclobutyisulfanyl,
xyanometoxy va nhém cé cdng thtc (h), (k’), (h*’"), (i), (i*), (1), ("), (I’’) hodc co

cong thuc (1I°°7) duéi day

O\Téo 0, ,0 _—
-S .S 4>~NH
4</O -CH/—0 ~ _S—/ -0 ?

(h) (1) | (1 (@)
0 __j/—‘é% o
-S_/CN _ S—>—NH2 . _ S—>—
1) ) (h*) (h’)
-o;: - -o;: o
(h>>”) (1)

Theo mot phuong an dugc uu tién, trong hop chit theo sang ché, Rz duogc
chon tir nhém bao gdm xyclohexyl, etyl-butyl, phenyl-propyl, phenoxy-etyl, amino-
carbonyl-phenyl, amino-sulfonyl-phenyl, bromo-phenyl, xyano-phenyl,
xyclopropyl-phenyl, metoxy-benzyl, propyl-butyl, metyl-butyl, tert-butyl-benzyl,
metyl-benzyl, diclo-phenyl, clo-furan-2-yl-metyl, clo-thiophen-2-yl-metyl,
phenylsulfanyl-etyl, xyclohexyl, xyclopentylmetyl, etyl-2-metyl-propyl, 4-clo-3-
triflometyl-phenyl, 4-clo-3-metyl-phenyl, triflo-propyl, 3,3-dimetyl-butyl, flo-
benzyl, thiophen-2-ylmetyl, furan-2-yimetyl, etyl-metyl-propyl, etyl-butyl, metoxy-
carbonyl-phenyl, metoxy-carbonyl-benzyl, xyclohexylmetyl, xyclohexylphenyl,
metylsulfanyl-benzyl, metylsulfanylthiopbenyl, sec-butyl, xyclopentylmetyl, tert-
butoxy-benzyl, tert-butoxy-carbonyl-benzyl, pyridin, thiazol-4-yl, thiazol-2-yl-
metyl, oxazol-2-yl, imidazol-1 -yl-etyl, xyclohexyl-etyl, pyridin-f&—yl-propyL furan-

3-yl, 1H-indol-3-ylmetyl, 1-metyl-1H-indol-3-ylmetyl, = quinolin-7-ylmetyl,
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benzothiazol-2-ylmetyl, bixyclo[2.2.1]hept-2-yl, propylbenzyl, quinolinQS-ylmetyl,
benzofuran-3-yl, benzo[l,?s]diox‘ol-S'-yl, metyl-1H-indol-2-yl, metyl-lH-indol-3-
ylmetyl, metyl-sulfonyl-phenyl, metyl-1H-imidazol-4-ylmetyl, 1H-imidazol-2-
ylmetyl, clo-phenyl, tolyi, clo-benzyl, hydroxy-benzyl, thiophen-2-ylmetyl, furan-
2-ylmetyl, metyl—Benzyl, metoxy-benzyl, butoxy-benzyl, Xyclopentylmetyl, clo-
thiophen-2-ylmetyl, metyl-thiophen-2-yl-metyl, bixycloheptyl, imidazolyletyl, 4-
piperidin-4yl-metyl-phenyl va nhém c6 cong thirc (t), (t*), (t*’) hodc (t*°) dudi day

o, .0 JoL 0\\34,0
AN NG T
SIS
() (") () )

Hop chit vu tién c6 cong thic chung (I) hodc (I') ¢6 céng thic (IA), trong
d6 X va Y la nguyén tt flo, n 12 0 hodc 1, n’ 1a 0 hodc 1; Z 12 mdt lién két doi,
hoac duoc chon tir nhéom bao gém —S-, -0- va —OC(R4R5); R3 duge chon tr nhém
bao ~g6m H, halogen, OH, -CN, CONH, -NR4Rs, (Ci-Cs) alkyl, (C2-Ca)alkenyl,
(C2-Cy)alkynyl, (C1-Ce)alkylsulfonyl, (C1-Ce)alkylcarbonyl va (Cs-
Cg)heteroxycloalkyl vong don tuy v duoc thé; va cac nhom R, R4, Rs nhu di xic
dinh & trén cho hop chit c6 cong thire (I).

Cac hop chit c6 cong thic chung (I) hodc (I’) dugc wu tién khic c6 cong
thic (IB), trong d6 X va Y 1a flo, Ry 1a -(CH2)n-Z-(CH2)w-R3, trong dé n 13 1, Z
1a mot lién két ddi, n’ 12 0 va Rs 12 s—OH; va nhém R, nhu d3 xac dinh & trén cho
‘hop chét c6 cong thire (I).

Hop chit ¢6 cong thic c’ming (I) hodc (I°) dugc wu tién ¢6 cong thic (IC),
tron‘g dé X va Y la nguyén tir flo, m 1a 0 va Re 1a aryl hodc heteroaryl tuy y duoc
thé, dé Ry 12 aryl hodc heteroaryl tuy ¥ dugc thé; va Ry nhu d3 xéac dinh & trén cho
hop chat c¢6 cong thire (I).

Theo mdt phuong 4n dugc uu tién, trong hop chét c6 cong thire (IC), Rz 1a
phenyl tuy ¥ duogc thé. -

Theo mét phurong 4n dugc wu tién khac, trong hop chit ¢6 cong thic (IC),
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R 12 heteroaryl tiy y duoc thé.

Theo cac quy trinh va phuong phap tuong ty dugc mo t‘é trongb don nay, sang
ché c6 thé bao gdbm cac hop chét c6 cong thuc (IC) sau day:

S-Flométyl este cua axit (4aS,4bR,SS,6aS,6bR,9aS,IOaS,l10b8,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-pyridin-3-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-thiazol-4-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-oxazol-2-yl-2-0xo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic; |

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-8-furan-3-yl-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,125)-8-
benzofuran-3-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,92S,10aS,10bS,12S5)-8-
benzol1,3]dioxol-5-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10b8S,12S)-4b,12-
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diflo-5-hydroxy-4a,6a-dimetyl-8-(1-metyl-1H-indol-2-yl)-2-0x0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit -(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-
clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-p-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,55,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-8-(4-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-o0-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(3-
clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,1 1,12-tetradecahydré-7—oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-m-tolyl-
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-
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diflo-5-hydroxy-8-(3-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic.

Theo mdt phuong an duoc wu tién, sang ché dé cap dén hop chét c6 cong

thic chung (ID)

(ID)

trong do
R; 13 -(CH2)s-Z-(CH2)w-R3 trong d6 mdi n va n’ doc lap véi nhau 13 0, 1
hodc 2;

Z 1a mot lién két don hodc dugc chon tir nhém bao gém —S-va -0O-;

R3 dugc chon tir nhom bao g(‘A)m:

- H, halogen, CN, CONH», OH, (C;i-Cys)alkyl, (C1-C¢)haloalkyl va (Ci-
Ce)alkylsulfonyl mach théng hodc mach nhanh;

- NR4Rs, trong d6 R4 va Rs doc 1ap véi nhau duge chon tir nhém bao gém
(C1-Ce)alkyl va (C1-Ce)alkoxy;

- (C3-Cg)xycloalkyl, (Cs-Cs)heteroxycloalkyl, aryl va heteroaryl, mdi
chung tuy ¥ dugc thé bang mot hodc nhidu nguyén tir halogen hodc nhom
0X0;

Rz duoc chon tir nhém bao gém:

- (C1-Cg)alkyl mach thing hoic mach nhénh;

- -(CH2)mRs, trong d6 Re 1a (C3-Cs)xycloalkyl, trong d6 m 1a 0 hodc 1a s6

| nguyén ndm trong khoang tir 1 dén 3 va

muoi dugc dung cua ching.
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Vi du vé hop chét ¢6 cong thic (ID) bao gdm:

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
xyclopentylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-Xyclohexyl-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
xyclohexyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic.

Theo céac quy trinh va phuong phdp tuong tu dugc md ta trong don nay,
sang ché c6 thé bao gdm céc hop chét ¢6 cong thic (ID) sau day:

S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-
xyclohexyl-etyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
bixyclo[2.2.1]hept-2-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic.

Theo mot phuwong 4n dugce vu tién khac, sang ché dé cap dén hop chat co

cong thirc chung (IE)
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(IE)

trong do
Ri 12 -(CH2)s-Z-(CH2)x-R3 trong d6 mdi m va n’ ddc 1dp vé6i nhau 1a 0, 1
hoac 2;

Z 1a mot lién két don hoic duoc chon tir nhém bao gém —S-va -0O-;

R3 duge chon tir nhém bao gom:

- H, halogen, CN, OH, (Ci-Ce)alkyl, (Ci1-Ce)haloalkyl va
(C1-Cg)alkylsulfonyl;

- NR4Rs, trong d6 R4 va Rs doc 18p véi nhau duge chon tir nhdm bao gém
(C1-Ce)alkyl va (C1-Ce)alkoxy;

- (C1-Ce)alkyl;

- (C3-Cg)xycloalkyl, (C3-Cg)heteroxycloalkyl, aryl va heteroaryl, mdi
chung tuy ¥ duoc thé bing mot hodc nhiéu nguyén tir halogen hoic nhém
0X0;

va

Rz 12 (C1-Cy)alkyl mach thing hodc mach nhanh va

mubi dugc dung cua chung.

Vi du v& hop chét c6 cong thie (IE) bao gém:

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(2-Etyl-butyl)-4b,12-diflo-6b-

(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
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hydroxy-axetyl)-4a,6a-dimetyl-8-(1-propyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-metyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(1-propyl-butyl)-
2.,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(1-propyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-metyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

(4aS,4bR,5S,6bR,9aS,10aS,10bS,128)-8-(1-Etyl-2-metyl-propyl)-4b,12-diflo-5-
hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4v,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

Axit  (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-4a,6a-
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dimetyl-8-(3-metyl-butyl)-2-ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic;

Axit  (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-4a,6a-
dimetyl-2-ox0-8-(1-propyl-butyl)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno|[2,1-a]phenanthren-6b-carboxylic;

Axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-etyl-butyl)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-
7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic;

Axit (4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,125)-8-(1-etyl-2-metyl-propyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-aJphenanthren-6b-carboxylic;

S-Flometyl este cua axit (4aS,4bR,55,6aS,6bR,9aS,10aS5,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(1-propyl-butyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este ctua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-etyl-
butyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-flometyl este ciia axit (4aS,4bR,5S,6bR,9a8,10aS,10bS,125)-8-((S)-1-etyl-2-
metyl-propyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic.

Theo cac quy trinh va phuong phéap tuong tu dugc mo ta trong don nay,
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sang ché c6 thé bao gdm céac hop chét c6 cong thic (IE) sau day:

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(1-
Etyl-2-metyl-propyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic.

Theo mot phuong an duoc wu tién, sang ché dé cap dén hop chat c6 cong

thtrc chung (IF)

(IF)

trong doé

Ri 1a -(CH2)n-Z-(CH2)n-R3 trong d6n la 1 van’ 1a 0;

- Z1a mot lién két don;

- Rz la nguyén tu flo;

Rz dugc chon tir nhom bao gom:

~ (C1-Cy)alkyl, (Ci-Ce)alkoxy, (Ci-Ce)haloalkyl mach thing hoic mach
nhénh, tuy v duoc thé bang mot hodc nhiéu nhém CN;

- -(CH2)mRs, trong d6 Re¢ dugce chon tir nhém bao g6m
(C3-Cg)xycloalkyl, (Cs-Csg)heteroxycloalkyl, aryl, aryloxy, arylthio va
heteroaryl, mdi chung tuy ¥ duoc thé bang mot hodc nhidu phan tir thé
duoc chon tir nhém bao gém oxo, OH, halogen, CN, NHz, NO, (C;-
Cs)alkyl mach thang hodc mach nhanh, (C1-Ce)alkoxy, aryl, (Ci-
Cs)hydroxyalkoxy, (C1-Ce)haloalkoxy,

(C1-Ce)alkoxycarbonyl mach thing hoic mach nhéanh, (Ci-
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Ce)alkylcarboxyl, arylthio, va
(C1-Ce)alkylsulfanyl, trong d6 m 13 0 hoic 1a sé nguyén nam trong
khoang tir 1 dén 3;

mién 12 R, khong phai 1a 4-clo-benzyl;

va mubi dugc dung cua chung.

Cu thé, sang ché dé cip dén hop chét c6 cong thitc chung (IG)

(IG)

trong do

Ri 14 -(CH2)n-Z-(CH2)w-R3 trong domn 1la 1 van’ 1a 0;

- Z1a mot lién két don;

- Rz languyén tu flo;

Rz duoc chon tir nhom bao gﬁ“)m:

- (C1-Cyg)alkyl mach thing hodc mach nhéanh;

- -(CH2)mRs, trong d6 Re duoc chon tir nhém bao gdm
(C3-Cg)xycloalkyl, aryl va heteroaryl, mdi ching tuy y dugc thé bing
mdt hodc nhidu phﬁn tir thé duoc chon tir nhém bao gém halogen, (Ci-
Ce)alkyl mach thing hoic mach nhanh, (Ci-Ce)alkoxy, (Ci-
Ce)alkoxycarbonyl va (Ci-Ce)alkylsulfanyl trong d6 m 13 0 hodc 1a sb
nguyén nim trong khoang tir 1 dén 3;

mién 12 Rz khong phai 1a 4-clo-benzyl;

va mudi duoc dung cua ching.

Theo mot phuong an dugce uu tién, trong hop chét ¢6 cong thiuc (IG), Rz 14

(C1-Cg)alkyl hoac -(CHz2)mRe, trong d6 m 1a s6 1 va R 1a heteroaryl tuy y duoc
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Cac hop chét c¢6 cong thirc (IG) khac ¢6 thé thu duge bang quy trinh twong
tu nhu mo ta trong céc vi dy, la cac hop chét sau:

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-axetyl)-5-
hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(2-Etyl-butyl)-4b,12-diflo-6b-
(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl 4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-axetyl)-5-
hydroxy-4a,6a-dimetyl-8-phenyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-diflo-6b-(2-
flo-axetyl)-5-hydroxy-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on.

Theo mot phuong 4n duoc uu tién, sang ché dé cap dén hop chét c6

cong thirc chung (IH)

(TH)

trong do
R; 13 -(CH2)n-Z-(CH2)n-R3 trong dé nla O van’ 12 1;
- Z 1a -S-;
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R3 la nguyén tu flo;

Rz duogc chon tir nhom bao gém:

(C1-Cg)alkyl mach thang hodc mach nhanh, (Ci-Ce)alkoxy, (Ci-
Ce)haloalkyl, tuy y duoc thé bing mdt hodc nhiéu nhém CN hodc
nguyén ti halogen;

-(CH2)mRs, trong d6 Re duwoc chon tr nhéom bao gdm
(Cs-Cy)xycloalkyl, (C3-Cg)heteroxycloalkyl, aryl, aryloxy, arylthio va
heteroaryl, mdi chung tuy ¥ duoc thé bang mot hodc nhiéu phan tir thé
duogc chon tr nhom bao gém oxo0, OH, halogen, CN, NH2, NO,, (Ci-
Ce)alkyl mach thing hodc mach nhanh, (Ci-Ce)haloalkyl mach thing
hodc mach nhanh, (C;-Ce)alkoxy mach théng hodc mach nhénh, aryl,
(C1-Ce)hydroxyalkoxy, (C1-Ce)haloalkoxy, (C1-Ce)alkoxycarbonyl, (Ci-
Ce)alkylcarboxyl, arylthio, va (Ci-Ce¢)alkylsulfanyl, trong d6 m 1a 0

hoic 1a s6 nguyén nam trong khoang tir 1 dén 3;

mién 12 Rz khong phai 13 4-clo-benzyl cling khong phai 1a propyl-benzen;

va mudi dugce dung cua chung.

Cu thé, sang ché dé cap dén hop chét ¢6 cong thuc chung (IL)
R1

(IL)

trong do

R 12 -(CH2)n-Z-(CH2)w-Rs trong d6 m 12 0 va m’ 1a s6 1;

7 la —-S-;

R3 1a nguyén tu flo;
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R, duoc chon tir nhém bao gdm:

- (Ci-Cs)alkyl mach thing hoic mach nhanh tuy y duoc thé bing mot
hoic nhiéu nguyén tir halogen;

- -(CH2)mRs, trong d6 Rs duoc chon tr nhém bao gdm
(C3-Cs)xycloalkyl, aryl, aryloxy, arylthio va heteroaryl, mdi chiing tuy
y dugc thé béng mot hodc nhiéu phén tir thé duoc chon tr nhém bao
gdm halogen,

- (C1-Ce)alkyl mach thing hodc mach nhanh, (C1-Cs)haloalkyl mach thing
hodc mach nhénh, (C;-C¢)alkoxy mach théng hodc mach nhéanh, (Ci-
Ce)alkoxycarbonyl va (Ci-Ce)alkylsulfanyl trong d6 m 1a 0 hodc 1a sb
nguyén nim trong khoang tir 1 dén 3; |

mién 1a R, khong phai 13 4-clo-benzyl cling khong phai 1a propyl-benzen;

va mudi dugce dung cia chung.

Theo mdt phuong 4n duoc wu tién, trong hop chat c6 cong thuc (IL), Rz 14

-(CH2)mRs, m 12 1 va Ry 12 aryl hodc heteroaryl tiy ¥ dugc thé.

Cac hop chét khac thu duoc biang quy trinh twong tu nhu md ta trong vi du

céac 1a hop chat sau:

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-

diflo-5-hydroxy-4a,6a-dimetyl-2-0x0-8-(5-metyl-thiophen-2-yl-metyl)-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-

diflo-5-hydroxy-8-(4-metoxy-benzyl)-4a,6a-dimetyl-2-oxo-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,%aS,10aS,10bS,125)-4b,12-

diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Xyclopentylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(4-propyl-benzyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-((S)-Flometyl) este cua axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S5)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-benzyl)-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]henanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-clo-thiophen-2-yl-metyl-)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
tert-butyl-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(2-phenylsulfanyl-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(1-propyl-butyl)-
2,4a,4b,5,6,6a,8,9,9a,10,102,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(2-phenoxy-etyl)-
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-clo-furan-2-yl-metyl-)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic; |

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Xyclohexyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-metyl-thiophen-2-yl-metyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-8-(4-metoxy-benzyl)-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentalenof2,1-
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a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
xyclopentylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(4-propyl-benzyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-((S)-Flometyl) este cia axit (4aS,4bR,5S,6bR,9a8S,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-benzyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
aJhenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-0x0-8-(5-clo-thiophen-2-yl-metyl-)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-
5-hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(4-tert-
butyl-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(2-phenylsulfanyl-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
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a]phenanthren-6b-carbothioic;

S-Flometyl este cda axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(1-propyl-butyl)-
2,4a,4b,5,6,6a,8,9,92a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-(2-phenoxy-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(5-clo-furan-2-yl-metyl-)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,55,6aS,6bR,9aS,10aS,10bS,12S)-8-
xyclohexyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-etyl-
butyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-
butoxy-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
butoxy-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
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a]phenanthren—Gb-carbothioic ;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-(5-metyl-furan-2-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-(5-metylsulfanyl-thiophen-2-ylmetyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a|phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6bR,9a8S,10aS,10bS,125)-8-((S)-1-etyl-2-
metyl-propyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-(3,3,3-triflo-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
aJphenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,%9aS,10aS,10bS,12S)-8-
Xyclopropylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,55,6aS,6bR,9aS,10aS,10bS,125)-8-(2-
xyclohexyl-etyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cla axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-
bixyclo[2.2.1]hept-2-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
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a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-8-((S)-1-metyl-1H-indol-3-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-o0x0-8-m-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-o-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-p-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este clia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(3-clo-
phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a, 10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-((S)-Flometyl) este cua axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-8-(4-flo-phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cla axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-pyridin-3-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
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a]phenanthren-6b-carbothioic;

S-((S)-Flometyl) este cua axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-8-(3-flo-phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(4-triflometyl-phenyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic.

Theo quy trinh va phuong phép tuong tu dugc md ta trong don nay, sang
ché c6 thé bao gdbm cac hop chit sau:

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,%9aS,10aS,10bS,125)-8-(1-
etyl-2-metyl-propyl)-4b, 12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cla axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-propyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-pyridin-3-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-thiazol-4-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10b8S,12S)-4b,12-

-30-



22552

diflo-5-hydroxy-4a,6a-dimetyl-8-oxazol-2-yl-2-oxo-
2,4a,4b,5,6,62a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-thiazol-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-8-(2-imidazol-1-yl-etyl)-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(2-
xyclohexyl-etyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-(3-pyridin-3-yl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-8-furan-3-yl-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-8-(1H-indol-3-ylmetyl)-4a,6a-dimetyl-2-oxo-
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,128)-4b,12-
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diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-quinolin-7-ylmetyl-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
benzothiazol-2-ylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Bixyclo[2.2.1]hept-2-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-0xo0-8-quinolin-5-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-quinolin-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
benzofuran-3-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Benzo[1,3]dioxol-5-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a5,10bS,125)-4b,12-
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diflo-5-hydroxy-4a,6a-dimetyl-8-(1-metyl-1H-indol-2-yl)-2-ox0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-0x0-8-(1-metyl- 1H-indol-3-ylmetyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(1-metyl-1H-imidazol-4-ylmetyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-8-(1H-imidazol-2-ylmetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cuia axit (4aS,4bR,5S,6aS,6bR,%aS,10aS,10bS,12S5)-8-(4-
clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este ctua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-p-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-8-(4-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10b8S,125)-4b,12-
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diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-o0-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic; |

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(3-
clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-m-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic;

S-Flometyl este cta axit (4aS,4bR,55,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
diflo-5-hydroxy-8-(3-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic.

Céac hop chit khac thu dugc bang quy trinh twong tw nhu mo ta trong cac vi
du 1a cac hop chét sau:

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(1-propyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

~ (4a8S,4bR,58,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-tert-Butyl-benzyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(4-propyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,55,6aS,6bR,9aS,10aS,10bS,12S)-8-Xyclohexyl-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-metyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on.

Theo mdt phuong an duge wu tién, sang ché dé cap dén hop chit co

cong thiac chung (IM)

(IM)

trong do

R 14 -(CH2)n-Z-(CH2)w-R3 trong d6 n 12 0 van’ 1a 86 1;

Z 12 mot lién két don;

R3 1a— OH;

R, duoc chon tir nhém bao gdm:

- (C1-Cg)alkyl mach thing hoic mach nhanh;

- -(CH2)mRs, trong d6 R¢ dugc chon tor nhém bao gdm
(Cs3-Cg)xycloalkyl, trong d6 m 1a 0 hodc 1a sb nguyén nam trong khoang

tir 1 dén 3 va
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muoi dugc dung ctia ching.
Theo mot phuong an dugc wu tién, sang ché dé cip dén hop chit co6

cong thtc chung (IN)

(IN)

trong do

R1 14 -(CH2)n-Z-(CH2)n-R3 trong d6 nla O van’ 1a 1;

Z 1a mot lign két don;

R3 1a — OH;

R 12 -(CH2)mRs, trong d6 Re 12 aryl tay ¥ duoc thé bang mot hodc nhidu
phén tir thé duoc chon tir nhém bao gdm halogen, CN, CONH,, NHC(O)H, (Ci-
Cs)alkyl mach thing hoic mach nhanh, (Ci-Ce)alkylsulfonyl, (Ci-Ce)haloalkyl
mach théng ho#c mach nhanh, (C1-Ce)haloalkoxy mach théng hodc mach nhénh,
(C1-Ce)alkoxycarbonyl, (Ci-Cs)alkoxysulfonyl, (Ci1-Cs)haloalkylsulfonyloxy, (Cs-
Cs)xycloalkyl, (C3-Ce)heteroxycloalkyl, aminosulfonyl, heteroaryl va m 1a 0 va
mubi duoc dung cua ching.

Cac hop chét khac thu dugce bang quy trinh twong tu nhua md ta trong céc vi
du 1a cac hop chét sau:

(4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(1-propyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-Xyclohexyl-4b,12-diflo-5-

hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
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4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-metyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-p-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-m-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-aphenanthren-2-on;
(4aS,4bR,5S,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-8-(4-flo-phenyl)-5-hydroxy-
6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Clo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentalenof2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10b8S,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(4-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-(3-flo-phenyl)-5-hydroxy-
6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-o-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
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tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-3-metyl-phenyl)-4b,12-diflo-5-
hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-3-triflometyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
aJphenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-8-(3,4-Diclo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Bromo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
4-[(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS)-4b-Flo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-
7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzonitril;
4-[(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzamit;
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(4-triflometoxy-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

4-[(4aS,4bR,5S,6aS,6bR,92S,10aS,10bS,125)-4b, 12-diflo-5-hydroxy-6b-(2-
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lwdumymxdyb%éﬁ&dhndykZomyl4mﬂxi6£&6h99&lalmthJ1J2-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-phenyl este ctia axit
metansulfonic;

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Xyclohexyl-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

(4aS,4bR,58,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(4-thiophen-2-yl-phenyl)
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno([2,1-
a]phenanthren-2-on;

Metyl este cua axit 4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-8-yl]-benzoic;

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-8-(4-metansulfonyl-phenyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

3-[(4a8S,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzonitril;

4-[(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-0x0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzen sulfonamit;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Xyclopropyl-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
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a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-Butyl-phenyl)-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5 ,6,62,60,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
aJphenanthren-2-on;
N-{4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-oxo0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-phenyl }-formamit;
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(3-triflometoxy-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Bromo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11, 12-tetradecahydr0-7-0xa-8-éza-pentaleno[2, 1-
a]phenanthren-2-on;
(4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,12S)-8-Benzothiazol-6-yl-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-8-(4-hydroxy-phenyltriflomethansulfonate)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-

a]phenanthren-2-on;

-40-



22552

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Xyclopropyl-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-(4-piperidin-4-ylmetyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on.

Theo mét phuong 4n duoc wu tién, sang ché dé cap dén hop chét c6

cong thuc chung (IN)

trong d6

Ri 13 -(CH2)n-Z-(CH2)n-R3 trong d6nla O van’ 1a 1;

Z 13 mot lien két don;

Rz 1a — OH;

R 132 -(CH2)mRs, trong d6 R 1a heteroaryl va m 1a 0 va mudi duoc dung
cuiia ching.

Céac hop chét khac thu dugc bang quy trinh twong tu nhu md ta trong céc vi
du 14 céc hop chét sau:

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-quinolin-6-yl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-

a]phenanthren-2-on;
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(4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-8-pyridin-3-yl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,125)-8-Benzothiazol-6-yl-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-2-on.

Can hiéu rang sdng ché bao gdm tit ca su két hop cia cdc nhém va phuong
an cu thé va uvu tién nhu md ta & trén.

Sau ddy, hop chit c6 cong thuc (I), (I’), (IA), (IB), (IC), (ID), (IF), (IG),
(IH), (IL), (IM), (IN) va mubi dugc dung va solvat cia ching dugc dé cap dén 12
“hop chit theo sang ché”.

Vi du v& hop chit dugc vu tién theo sang ché 1a:

Hop chat | Tén héa hoc

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(3,3-dimetyl-butyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

10

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-(4-flo-
benzyl)-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

11

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-thiophen-2-ylmetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

12

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-furan-2-
ylmetyl-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

13

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-etyl-butyl)-4b,12-
14 diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on

15

metyl este cia axit 3-[(4aS,4bR,5S,6aS,6bR,%9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-ylmetyl]-benzoic

16

(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-xyclohexylmetyl-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

17

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(4-metylsulfanyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

18

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-((R,S)-sec-butyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

19

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,125)-8-xyclopentylmetyl-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

20

tert-butyl este clia axit 4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-ylmetyl]-benzoic

21

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-8-(4-clo-benzyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-ajphenanthren-2-on ‘

23

(4aS,4bR,58,6aS,6bR,9aS,10a8,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(1-propyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

24

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-Butyl-benzyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

25

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(4-propyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-on

26

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,128)-8-Xyclohexyl-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on
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27

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(3-metyl-butyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

28

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(5-metylsulfanyl-thiophen-2-
ylmetyl)-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]Jphenanthren-2-on

29

(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-8-(1-Etyl-2-metyl-propyl)-
4b,12-diflo-5-hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-on

30

(4aS,4bR,58S,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-Butoxy-benzyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-on

31

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(2-Xyclohexyl-etyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-on

32

(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-((S)-
2-hydroxy-axetyl)-4a,6a-dimetyl-8-(1-metyl-1H-indol-3-ylmetyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

33

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-Bixyclo[2.2.1 ]hept-2-yl-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

34

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(3-pyridin-3-yl-propyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

35

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(3,3,3-triflo-propyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8§-aza-
pentaleno[2,1-a]phenanthren-2-on

36

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-8-(2-imidazol-1-yl-etyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

37

(4a8S,58S,6aS,6bR,9a8S,10aS,10bS,12S)-4b-(R)-Flo-12-flo-5-hydroxy-
6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-8-quinolin-5-ylmetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

38

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-thiazol-2-ylmetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on

2-[(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-

39 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-etyl este cla axit
metansulfonic
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-6b-axetyl-8-(4-clo-benzyl)-

40 4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,
11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on
axit (4aS,4bR,58,6aS,6bR,9aS,10a8S,10bS,125)-8-(4-clo-benzyl)-

41 4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3,3-dimetyl-butyl)-

42 4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit  (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-8-(4-flo-

43 benzyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-

44 4a,6a-dimetyl-2-oxo-8-thiophen-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-8-furan-2-

45 ylmetyl-5-hydroxy-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-

16 4a,6a-dimetyl-8-(5-metyl-thiophen-2-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-

47 8-(4-metoxy-benzyl)-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-

48 4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic
axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-Xyclopentylmetyl-

49 4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-6b-carboxylic

50

axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,125)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-0x0-8-(4-propyl-benzyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno|2,1-a]Jphenanthren-6b-carboxylic

51

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-8-(3-metyl-benzyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno|2,1-a]phenanthren-6b-carboxylic

52

axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-8-(5-Clo-thiophen-2-
ylmetyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

53

axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,125)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-8-(4-metyl-benzyl)-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno|[2,1-a]phenanthren-6b-carboxylic

54

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-Butyl-
benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

55

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-0x0-8-(2-phenylsulfanyl-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

56

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-0x0-8-(1-propyl-butyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

57

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-0x0-8-(2-phenoxy-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carboxylic

58

axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,128S)-8-(5-Clo-furan-2-
ylmetyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

59

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-Xyclohexyl-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno|2,1-a]phenanthren-6b-carboxylic

60

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(2-Etyl-butyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

61

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-Butoxy-
benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
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2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

62

axit (4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Butoxy-benzyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

63

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-8-(5-metyl-furan-2-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

64

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-8-(5-metylsulfanyl-thiophen-2-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

65

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-8-(1-etyl-2-metyl-
propyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

66

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-0x0-8-(3,3,3-triflo-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

67

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-xyclopropylmetyl-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

68

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-xyclohexyl-etyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

(69

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-8-bixyclo[2.2.1]hept-
2-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

70

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-8-(1-metyl-1H-indol-3-ylmetyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

71

S-(2-oxo0-[1,3]dioxolan-4-yl) este cua axit
(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

72

metoxy-metyl-amit cla axit
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2, 1-a]phenanthren-6b-carboxylic

73

flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,123)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-thiophen-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

74

flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-8-(4-flo-benzyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

75

xyanometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-8-(4-flo-benzyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

76

xyanometyl este cla axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-thiophen-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

77

S-flometyl este cta axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-
4b,12-diflo-8-furan-2-ylmetyl-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

78

S-flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,128)-
4b,12-diflo-8-(4-flo-benzyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

79

S-flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-thiophen-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

80

S-flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(3,3-dimetyl-butyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

81

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,128)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-metyl-thiophen-2-yl-
metyl)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]phenanthren-6b-carbothioic

82

S-flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-8-(4-metoxy-benzyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

&3

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-butyl)-2-oxo-
2.4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-6b-carbothioic

84

S-flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
xyclopentylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

&5

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(4-propyl-benzyl)-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

86

S-((S)-flometyl) este cta axit (4aS,4bR,5S,6bR,9a8S,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-8-(3-metyl-benzyl)-2-o0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jhenanthren-6b-carbothioic

87

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-clo-thiophen-2-yl-
metyl-)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-
8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic

88

S-flometyl este cuia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

89

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(4-tert-butyl-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

90

S-flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-(2-phenylsulfanyl-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

91

S-flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(1-propyl-butyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

92

S-flometyl este cuia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(2-phenoxy-etyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

93

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(5-clo-furan-2-yl-metyl-
)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carbothioic

94

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Xyclohexyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

95

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS8,10bS,125)-8-
(2-Etyl-butyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
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2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

96

S-flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-8-
(4-tert-Butoxy-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

97

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S)-8-
(4-Butoxy-benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

98

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-

4b,12-diflo-5-hydroxy-4a,6a-dimetyl-8-(5-metyl-furan-2-ylmetyl)-2-
oxo0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]phenanthren-6b-carbothioic

99

S-flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-(5-metylsulfanyl-
thiophen-2-ylmetyl)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-
carbothioic

100

S-flometyl este cua axit (4aS,4bR,5S,6bR,9a8S,10aS,10bS,125)-8-((S)-
1-Etyl-2-metyl-propyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

101

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(3,3,3-triflo-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

102

S-flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Xyclopropylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

103

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(2-Xyclohexyl-etyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

104

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
Bixyclo[2.2.1]hept-2-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

105

S-flometyl este cia axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,125)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-8-((S)-1-metyl-1H-indol-3-yl-metyl)-2-
ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-aJphenanthren-6b-carbothioic

107

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-6b-(2-flo-
axetyl)-5-hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on
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108

(4aS,4bR,58S,6a8,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-
axetyl)-5-hydroxy-4a,6a-dimetyl-8-thiophen-2-ylmetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

109

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-
axetyl)-8-(4-flo-benzyl)-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

110

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-
axetyl)-8-furan-2-ylmetyl-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

111

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-
axetyl)-5-hydroxy-8-(4-metoxy-benzyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

112

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S5)-8-xyclopentylmetyl-4b,12-
diflo-6b-(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

113

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(3,3-dimetyl-butyl)-
4b,12-diflo-6b-(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

114

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(5-clo-thiophen-2-
ylmetyl)-4b,12-diflo-6b-(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

116

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-8-[4-(2-hydroxy-etoxy)-benzyl]-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

122

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-phenyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

123

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on
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124

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-p-tolyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

125

(4aS,4bR,58S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-quinolin-6-yl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

126

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-pyridin-3-yl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

127

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-m-tolyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-aphenanthren-2-on

128

(4aS,4bR,5S,6bR,9aS,10aS,10bS,125)-4b,12-diflo-8-(4-flo-phenyl)-5-
hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

129

(4aS,4bR,58,6aS,6bR,9aS,10aS,10b8S,12S)-8-(3-Clo-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

130

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(4-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

131

(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-(3-flo-phenyl)-5-
hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

132

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-o-tolyl-
4a,4b,5,6,6a,0b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

133

(4aS,4bR,5S,6bR,9aS,102aS,10bS,12S)-8-(4-Clo-3-metyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

134

(4aS,4bR,58,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-Clo-3-triflometyl-
phenyl)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

135

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(3,4-Diclo-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on

136

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Bromo-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

137

4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS)-4b-Flo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-benzonitril

138

4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-benzamit

140

4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-

2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-phenyl este cia axit metansulfonic

141

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-xyclohexyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

142

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(4-thiophen-2-yl-phenyl)
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

143

metyl este cua axit 4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,128)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-benzoic

144

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-8-(4-metansulfonyl-phenyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

145

3-[(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-5-hydroxy-
6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-benzonitril

146

4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-benzen sulfonamit

147

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,128S)-8-(4-xyclopropyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

148

(4aS,4bR,58,6aS,6bR,92aS,10aS,10bS,128)-8-(4-tert-butyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-

-53-




22552

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

149

N-{4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-yl]-phenyl}-formamit

150

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(3-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

151

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(3-triflometoxy-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

152

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Bromo-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

153

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-Benzothiazol-6-yl-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

154

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10b8S,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-8-(4-hydroxy-phenyltriflomethansulfonate)-4a,6a-
dimetyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on

155

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-xyclopropyl-phenyl)-
4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

156

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-
(2-hydroxy-axetyl)-4a,6a-dimetyl-8-(4-piperidin-4-ylmetyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

158

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy
4a,6a-dimetyl-2-oxo-8-phenyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-
carboxylic

159

axit (4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,125)-8-(4-clo-phenyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

160

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carboxylic
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161

axit (4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-8-m-tolyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-
carboxylic

162

axit (4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-8-0-tolyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-
carboxylic

163

axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-8-p-tolyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-
carboxylic

164

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Clo-phenyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

165

axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-8-(4-flo-
phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carboxylic

166

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-8-pyridin-3-yl-
2.,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carboxylic

167

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-(3-flo-
phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

168

axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-8-(4-triflometyl-phenyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

169

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-phenyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

170

S-flometyl este cua axit (4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

171

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-m-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

172

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-o0x0-8-o-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-6b-carbothioic

173

S-flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-p-tolyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

174 -

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(3-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

175

S-((S)-flometyl) este cia axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-8-(4-flo-phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

176

S-flometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-8-pyridin-3-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

177

S-((S)-flometyl) este cua axit (4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-8-(3-flo-phenyl)-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

178

S-flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-ox0-8-(4-triflometyl-phenyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

179

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-
axetyl)-5-hydroxy-4a,6a-dimetyl-8-phenyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

180

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-6b-(2-flo-axetyl)-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

181

2-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-etyl este cia  axit
metansulfonic

182

(4a8S,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-6b-(2-Clo-axetyl)-8-(4-clo-
phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

183

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-6b-(2-metylsulfanyl-axetyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on
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184

clometyl thioeste cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
8-(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

185

xyclopropylmetyl este cua axit
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

186

xyanometyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

187

carbamoylmetyl este cia axit
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2.,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

188

2,2,2-triflo-etyl este cia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

189

2-flo-etyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

190

S-xyanometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
8-(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

191

S-(2-flo-etyl) este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
8-(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

192

S-(2,2,2-triflo-etyl) este cta axit
4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

193

S-carbamoylmetyl este ctia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

194

S-prop-2-ynyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
8-(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
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2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

S-xyclobutyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
8-(4-Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic

195

S-(2-oxo-propyl) este cua axit
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-8-(4-Clo-phenyl)-4b,12-
196 diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothoic

metyl este cia axit 4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

197

xyanometyl-metyl-amit ctia axit
(4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
198 diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

S-metyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(4-
Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-

199 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carbothioic
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-6b-Axetyl-8-(4-clo-

201 ' phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on

1,1-dimetyl-prop-2-ynyl este cua axit
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,128S)-8-(4-Clo-phenyl)-4b,12-
202 diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic

1,1-dimetyl-allyl este ctia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-
203 diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-carboxylic

Cac hop chét khac c¢6 cong thic chung (I), ma thu duge bang quy trinh

twong tu nhu da mo ta trong cac vi du, la cac hgp chét sau:

-58-



22552

Tén héa hoc

Dimetylamit cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno(2,1-
a]phenanthren-6b-carboxylic

Xyanometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3,3-
dimetyl-butyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carboxylic
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(2-Etyl-butyl)-4b,12-diflo-6b-(2-flo-
axetyl)-5-hydroxy-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on

Xyanometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-
5-hydroxy-4a,6a-
dimetyl-2-0x0-8-(3-phenyl-propyl)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11
,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic

Theo quy trinh va phuong phap tuong tu nhu mo ta trong don nay, sang ché

c6 thé bao gdm céac hop chat duoc wu tién trong danh sich dua ra duéi day:

Tén hda hoc

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-8-propyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic
S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-8-pyridin-3-yl-
2.4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-8-thiazol-4-yl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-8-oxazol-2-yl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-8-thiazol-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-diflo-5-
hydroxy-8-(2-imidazol-1-yl-etyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic
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S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-8-(3-pyridin-3-yl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-
furan-3-yl-5-hydroxy-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno|[2,1-a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-8-(1H-indol-3-ylmetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-o0xo0-8-quinolin-7-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-8-
Benzothiazol-2-ylmetyl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-o0x0-8-quinolin-5-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-0x0-8-quinolin-2-ylmetyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,125)-8-Benzofuran-
3-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este clia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-
benzo[ 1,3]dioxol-5-yl-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este clia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-8-(1-metyl-1H-indol-2-yl)-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-8-(1-metyl-1H-indol-3-ylmetyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S5)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-8-(1-metyl-1H-imidazol-4-ylmetyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

-60-




22552

S-Flometyl este cda axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-8-(1H-imidazol-2-ylmetyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-
phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-8-p-tolyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic
S-Flometyl este cta axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-8-(4-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

S-Flometyl este cia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-8-o-tolyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic
S-Flometyl este cua axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-8-(3-metoxy-phenyl)-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
a]phenanthren-6b-carbothioic

Sang ché ciing dé xuét dugc phdm chira hop chit theo sang ché, & dang nhu
vay hodc & dang mudi duogc dung, va mot hodc nhiéu chat mang va’hodc ta dugc
duoc dung.

Hop chit theo sang ché c6 thé dugc st dung & dang mdt hoat chét riéng 1¢
hodc ¢ dang két hop v6i cac thanh phén c6 hoat tinh dugc ly khéac bao g61n cac
chat thuong duogc st dung trong diéu tri cac rdi loan duong ho hép, vi du chit chi
van-beta2, chat chéng thu thé8 muscarinic, corticosteroit, chat tc ché protein
kinaza hoat hoa mitogen (P38 MAP kinaza), chét tc ché dugi don vi beta cla
kinaza yéu t6 nhan kapa-B (IKK2), chét trc ché elastaza bach cau trung tinh &
ngudi (human neutrophil elastase - HNE), chat trc ché phosphodiesteraza 4
(phosphodiesterase 4 - PDE4), chét diéu bién leukotrien, chit khang viém khong
steroit (non-steroidal anti-inflammatory agents-NSAIDs) va chat diéu hoa chét
nhay.

Sang ché ciing dé xuét td hop gdm hop chét theo sang ché, & dang nhu vy

hodc & dang mudi duoc dung, va chat chi van-pf2 dugc chon tir nhém bao gom
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carmoterol, GSK-642444, indacaterol, milveterol, arformoterol, formoterol,
salbutamol, levalbuterol, terbutalin, AZD-3199, BI-1744-CL, LAS-100977,
bambuterol, isoproterenol, procaterol, clenbuterol, reproterol, fenoterol va ASF-
1020 va mubi cta chiing.

Sang ché cling dé xudt t6 hop gdbm hop chét theo sang ché, & dang nhu vy
hodc ¢ dang mubi dugc dung,vé,chétchéng thu thé muscarinic duoc chon tir
nhom bao gdm mubi aclidini, tiotropi, ipratropi, trospi, glycopyroni va oxitropi.

Sang ché ciing dé xuét t6 hop gdm hop chét theo sang ché, & dang nhu vay
hodc & dang mudi dugc dung, va chét uc ché PDE4 duoc chon tir nhém bao gém
AN-2728, AN-2898,

CBS-3595, apremilast, ELB-353, KF-66490, K-34, LAS-37779,

IBFB-211913, AWD-12-281, cipamfyllin, cilomilast, roflumilast,

BAY19-8004 va SCH-351591, AN-6415, indus-82010, TPI-PD3, ELB-353, CC-
11050, GSK-256066, oglemilast, OX-914, tetomilast, MEM-1414 va RPL-554.

Sang ché ciing dé xuét td hop gém hop chét theo sang ché, & dang nhu vay
hoac & dang mudi duoc dung, véi chit tc ché P38 MAP kinaza dugc chon tir
nhom bao g6n1 semapimod, talmapimod, pirfenidon, PH-797804, GSK-725,
minokin va losmapimod va mudi ctia ching.

Theo mdt phwong 4n duoc uvu tién, sang ché dé& xuat t6 hop gdm hop chét
theo sang ché va chit trc ché TKK2.

Sang ché ciing dé xuat td hop cia hop chit theo sang ché va chit (rc ché
HNE duogc chon tir nhom bao gém AAT, ADC-7828, Aeriva, TAPI, AE-3763,
KRP-109, AX-9657, POL-6014, AER-002, AGTC-0106, respriva, AZD-9668,
zemaira, AAT IV, PGX-100, elafin, SPHD-400, prolastin C va prolastin dang hit.

Sang ché ciing dé xuit hdn hop gdm hop chét theo sing ché, & dang nhu
vay hodc ¢ dang mudi duoc dung, va chat diéu bién leukotrien dugc chon tir nhém
bao gdm montelukast, zafirlukast va pranlukast.

Sang ché ciing dé xuét hdn hop gébm hop chat theo sing ché, & dang nhu
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vdy hodc & dang mudi dugc dung, va NSAID dugc chon tr nhém bao gém
ibuprofen va ketoprofen.

Sang ché ciing dé xuat hdn hop gdm hop chét theo sang ché, & dang nhu
vay hodc & dang mudi duge dung, chét diéu hoa chat nhéy duoc chon tir nhom bao
gém INS-37217, diquafosol, sibenadet, CS-003, talnetant, DNK-333, MSI-1956
va gefitinib.

Sang ché ciing dé xuat hop chit theo sang ché dé sir dung lam thubc.

Sang ché ciing dé& xuit viéc st dung hop chat theo sang ché dé lam giam sd
luong, hoat tinh va su di chuyén cua té bao viém in vitro va/hoac in vivo.

Sang ché ciing dé xudt hop chit theo sang ché dé s dung trong viéc ngin
chidn hoac diéu tri bénh bat ky béng cach lam giam sd lugng, hoat tinh va sy di
chuyén cta té bao viém.

Trong khia canh khac, sang ché dé xuit viéc st dung hop chit theo sang
ché dé ngan chan va/hodc diéu tri bénh bét ky bang cach lam giam sé lugng, hoat
tinh va su di chuyén cia té bao viém.

Cu thé, hop chét theo sang ché, & dang mdt minh va/hodc két hgp v6i mot
hodc nhiéu thanh phén hoat tinh, ¢6 thé duoc st dung dé ngan chdn va/hodc diéu
tri bénh vé dudng hod hdp dic trung boi bénh tic nghén duong hé hdp nhu bénh
hen va COPD.

Theo khia canh khac, sang ché dé xuat viée su dung hop chét theo sang ché
dé bao ché thudc ngan chin va/hodc didu tri bénh bat ky bing cach lam giam sd
lwong, hoat tinh va su di chuyén cua té bao viém.

Hon nita sang ché d& xudt phuong phap ngan chin va/hodc didu tri bénh bét
ky bing cach lam giam sé luong, hoat tinh va su di chuyén cua té bao viém,
phuong phép nay bao gdm cho bénh nhan can diéu tri st dung hop chét theo sang
ché véi luong c6 tac dung chita bénh.

Sang ché ciing dé xuit dugc pham chira hop chét theo sang ché phu hop dé

st dung qua duong hit, tiém, duong uong hodc st dung trong mi.
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Ché pham c6 thé hit bao gdm bot hit, sol khi dinh lwgng chira chit ddy hoic
ché phdm hit khong chira chét day.

Sang ché cling dé cap dén dung cu cé thé 1a 6ng hit bot kho liéu don hoic
da liéu, 6ng hit dinh lvong liéu hodc éng phun cu thé 1a éng phun suong mu nhe
chtra hop chat theo sang ché.

Séng ché ciing dé cap dén kit bao gébm dugc pham chi chita hop chét theo
sang ché hoic chira hop chit theo sang ché két hop véi hodc trong hdn hop véi
mot hodc nhiéu chét mang va/hodc td duge duoe dung va dung cu cé thé 1a 6ng hit
bot kho lidu don hodc da lidu, éng hit dinh lwgng liéu hodc éng phun.

Hop chét theo sang ché c6 thé duoc diéu ché theo nhiéu budce téng hop ma
duoc thuc hién theo cac phuong phap va k¥ thuat thong thuong hodc theo nhu md
ta dudi day.

Theo mot khia canh, sang ché dé& xut quy trinh diéu ché hop chét theo sang
ché va céc chét trung gian cua no.

Sang ché cling dé xuét quy trinh diéu ché hop chit c6 cong thie chung (I°),
trong d6 Ri=-(CH2)a-Z-(CH2)n»-R3, n va n’=0, Z va Rs nhu da xac dinh & trén,
bao gdbm budc bién dbdi nhém hydroxyl trong gbc 2-hydroxy axetyl & vi tri 6b ctia
hop chét ¢6 cong thic chung (VI) thanh nhém roi chuyén (leaving group-LG) cua

hop chét c¢6 cong thirc chung (XI)

v (X1)

trong d6 LG ¢6 thé dugce thay thé bing mot nhém 4i nhan hodc trong do,
sau khi dua LG vao gbc C21 hydroxy, phan @ng redox c6 thé duoc thuc hién dé
thu dugc metyl keton tuong rng.

Séng ché cling dé xuét quy trinh didu ché hop chit c6 cong thirc chung (I°),
trong d6 Ri=-(CH2)s-Z-(CH2)»-R3, n va n’=0, Z va R3 nhu da x4c dinh ¢ trén,
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bao gom:

- phan ung cta hop chat ¢ cong thirc (VI) dé thu duoc hop chit c6 cong

thte chung (XII)

(XI1)

%

- xur ly hop chat c6 cong thie (XII) bing mét hodc nhiéu duong lugng clia

chét hoat hoa axit va sau do béng moOt nhom ai nhan.

Sang ché ciing d& xuét quy trinh diéu ché hop chat c6 cong thic chung (I7)
trong dé Ri=-(CH2)s-Z-(CH2)»-R3 trong d6 n=n’=0, Z=S va R3 nhu da xac dinh &
trén, bao gom:

- phan tng ciia hop chat ¢6 cong thirc (VI) dudi céc diéu kién oxy hoa dé thu

duogc chét trung gian ¢6 cong thirc chung (XII)

- chuyén héa chét trung gian nay thanh hop chat c6 cong thirc chung (XIII)

(XIII)
- alkyl hoa hop chét c6 cong thirc (XIII).

Sang ché ciing dé xuét quy trinh didu ché hop chét c6 cong thirc chung (VI)
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bao gom:

- phan tng cua hop chat c6 cong thire chung (IV)

OAc

Y v)
v&i N-tetrahydropyranyl hydroxylamin (HO-NH-THP), dé diéu ché hop chit c6
cong thic (V)

(v)
- tly ¥ tao chitc thém hop chat ¢ cong thirc (V) va
- kht bao v¢.
Sang ché ciing d& xuét quy trinh diéu ché hop chat c6 cong thic chung
(VI), bao gdm:

- phan tng cta hop chit c6 cong thirc (VII)

(X)

Sang ché ciing d& xuét quy trinh diéu ché hop chat c6 cong thic chung
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(VI), bao gdm:

- phan Gng ctia hop chit c¢6 coéng thuc (VII) véi N-tetrahydropyranyl

hydroxylamin (HO-NH-THP) dé thu duoc hop chét ¢6 cong thirc (VIIT)

- tuy v tao chirc thém hop chat c6 cong thie (IX) va
- khtr bao vé.

Sang ché ciing dé xuét quy trinh diéu ché hop chit c¢6 cong thire chung (I7),
trong d6 Ri1=-(CH2)s-Z-(CH2)n-R3, n va n’=0, Z=0 va Rs=Ac, bao gdm phan ung
ctia chét trung gian ¢6 cong thitc chung (IV) v6i hydroxylamin c6 cdng thire (X).

Sang ché ciing dé xuét quy trinh diéu ché hop chit c¢6 cong thie chung (I°),
trong d6 R1=-(CH2)s-Z-(CH2)n-R3, n=0, n’=1, R3=F, bao gdm

- phan Gng cta hop chit (VII) véi mesyl clorua va DIPEA trong

axetonitril ngyén chit;

- bd sung tetra-n-butylamoni florua (tetra-n-butylammonium fluoride-

TBAF) va KI vao tai chd va

- phan ung thém vong cla chit trung gian (XV) thu duoc
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v6i HO-NH-THP.

Sang ché ciing dé xuit quy trinh diéu ché hop chat c6 cdng thic chung (I”)
trong d6 R1=-(CH2)n-Z-(CH2)n-R3 trong d6 n=1, n’=0, Z=0, R3=H va X=CI nhu
dua ra tfong so dd, bang cach cho hop chét c6 cong thirc (I’) trong d6 n=1, n’=0,
7=0, R3=Ac va X=H phan tng vdi metansulfonyl clorua v6i su ¢ mit cua bazo

dé thu duoc hop chét c6 cong thie (XIV)

(XIV)

Hop chét tao ra nay duoc phan ung véi chit clo hoa va, sau khi thiy phan
axetyl este bang cach xi Iy bazo, thu dugc hop chit c6 cong thte chung (I°) da dé
cip O trén.

Theo mot phuong an dugc wu tién cua sang ché, tit ca cdc quy trinh mo ta &
day déu duoc thuc hién véi cac hop chét va chit trung gian ma trong d6 X va Y
déu 1a nguyén tir flo.

Tir toan bd phdn md ta & trén, ngudi c6 hiéu biét trung binh trong linh vuc
nay s& biét r6 dugc rang viéc lva chon nguyén liéu ban dau véi cAu hinh hoa hoc
14p thé phi hop, ¢6 thé thu duoc chat dong phan lap thé bat ky c¢6 cong thuc (I).

Mot sd quy trinh duge st dung dé diéu ché hop chit c6 cong thae (I’), nhu
mo ta trong so dd 1, ciing c6 thé duge ap dung dé didu ché hop chit c6 cong thic

(D.
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Quy trinh diéu ché hop chét theo sing ché

Theo cac phuong an cu thé, hop chét theo sang ché c6 thé dugc didu ché
theo cdc con duong khac nhau dugc mo ta trong so dd 1, phu thudc vao dic diém
ctia phan tu thé Ry va Ra.

Con dwong Al - phan Gng ctia hop chit c¢6 cong thirc chung (IV) véi
N-tetrahydropyranyl hydroxylamin (HO-NH-THP), dé diéu ché hop chét c6 cong
thite (V), ¢6 thé duge thuc hién dé dang trong dung méi sinh proton nhu EtOH &
nhiét do nam trong khoang tir 80 dén 100°C. Nhém bao vé THP duogc tach truc
tiép ra trong diéu kién phan tng.

Céac hop chét ban du c6 thé dugc tao chic thém bang alkyl halogenua, axyl
halogenua, isoxyanat, carbamoyl clorua hodc sulphonyl clorua bang cach st dung
phuong phap thong thuong (J. Med. Chem., 379-388, 1995; J. C. S. Chem.
Comm., 256-257, 1985), dé cho ra hop chit c6 cong thitc chung (VI). Cac phan
tng nay thuong dugc thyc hién trong dung mo6i nhu diclometan
(dichloromethane-DCM) hodc tetrahydrofuran (tetrahydrofuran-THF) va duogc
thuc hién & nhiét do nam trong khoang tu nhiét do trong phong (room
temperature-RT) dén nhiét d6 hoi lwu. Bazo nhu trietylamin hodc
diisopropyletylamin ¢6 thé duge yéu cau dé thuc ddy phan tng. Phan Gng véi aryl
halogenua co6 thé dugc thuc hién dudi sw N-aryl héa isoxazolidin dugc xuc tac
bang dong da biét (Bioorg. Med. Chem. Lett., 2834, 2005). Axetyl este c6 thé dé
dang duoc thuy phan béng cach sur dung céc diéu kién chuin dé khu axetyl ruou,
vi du xit 1y hop chdt nay biang bazo nhu natri hodc kali hydroxit hodc kali
carbonat trong dung moi phu hop (vi du metanol hodc etanol). Phan Ung nay
thuong dugc thue hién & RT trong khoang thoi gian tir 1 dén 5 gid dé cho ra hop
chat co cong thirc chung (V).

Hop chét c¢6 cong thize chung (IV) c6 thé duge didu ché d& dang theo quy
trinh chudn da dua ra trong tai lidu. Vi du ching c¢6 thé duoc diéu ché bang cach

xtr 1y hop chit co cong thirc chung (III) v6i bazo nhu kali axetat. Phan ng nay
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thuong duge thuc hién trong dung mdi sinh proton phu hop nhu dimetylformamit
(dimethylformamide-DMF) va thuong dwogc thuc hién ¢ nhiét d6 ndm trong
khoang tir 80 dén 110°C, trong khoang thoi gian tir 0,5 dén 4 gio.

Hop chét ¢ cong thire (II) ¢6 thé dé dang duoc didu ché tir cac hop chét da
biét bing cac phuong phap da biét, bat dau tir hop chit c6 cong thire chung (II)
(J.Med. Chem. 1982, 25, 1492-1495).

Con dudng A2 — ngoai ra, hop chit c6 cong thic chung (VI) ¢6 thé duge
diéu ché bat dau tir phan Gng ctia hop chat c¢6 cong thic (VII) véi hop chét co
cong thire (X) véi su c6 mat cia paraformaldehyt, bang cach st dung cac quy
trinh da biét dé tao thanh isoxazolidin, bang cdch thém vong nitron vao
(J. Med. Chem., 25, 1492-1495, 1982). Phan rng duoc thuc hién dé dang trong
dung moi cho proton, nhu etanol, & nhiét do nam trong khoéang tir 80 dén 100°C.
Hydroxyl amin ¢6 cong thie (X) ¢ dang c6 ban trén thi truong hodc co6 thé dugc
diéu ché d& dang bing quy trinh ma ngudi cé hiéu biét trung binh trong linh vuc
nay da biét 5, vi du bang cach khir oxim bang chit khir, nhu phirc hgp boran
pyridin (J. Med. Chem., 40, 1955-1968, 1997) hoac bang phan tng cla
O-tetrahydropyranyl hydroxylamin véi chét alkyl hoa pht hop nhu alkyl
halogenua (Chem.Pharm.Bull., 46, 966-972, 1998).

Hop chét c¢6 cong thuc (VII) ¢6 thé dugc diéu ché bang cach thiy phan hop
chit ¢6 cong thire (IV). Phan ung nay wu tién dugc thuc hién bang cach cho hop
chét (IV) chiu tic dong cla enzym, nhu Lipaza ¢b dinh cua Candida Antarctica
(Sigma Aldrich) (Tetrahedron, 50, 13165-13172, 1994).

Con dwdng A3 - hop chét ¢6 cong thic chung (VIII) ¢6 thé dugc didu ché
bat du tir phan Gng cua hop chét ¢6 cong thire (VII) véi HO-NH-THP. Phan tng
nay c6 thé duogc thuc hién dé dang trong dioxan hodc dung mdi sinh proton nhu
EtOH & nhiét d6 nam trong khoang tir 80 dén 100°C. Nhém bao vé THP dugc
tach ra ngay trong didu kién phan tng nay. Hop chéit (VIII) thu dugce c6 thé duoc

bao vé d& dang va chon loc bang cach xtr 1y vé6i dihydropyran trong dung mdi phu
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hop nhu DCM hodc THF, & nhiét d6 nam trong khoang tir 0°C dén RT, dé thu
duoc hop chit ¢ cong thic (IX). Phan tng nay hoan toan nim trong khoang thoi
gian tir 0,5 dén 3 gid. Hop chit ¢6 cong thire (IX) ¢6 thé duge tao chitc thém bing
alkyl halogenua, axyl halogenua, isoxyanat, carbamoyl clorua hodc sulphonyl
clorua nhu dd mo ta trong con dudng Al. Nhom bao vé THP c6 thé duoc ldy ra
mot cach d& dang bing cach xur 1y chit trung gian duge bao vé bang HCI trong
dung méi phu hgp, nhu THF hodc dioxan. Phdn Gng nay thuong dugc thuc hién &
nhiét 4o RT trong khoang thoi gian tir 1 dén 15 gid dé cho ra hop chét c¢6 cong
thic chung (VI).

Con dwdng A — su bién dbi nhom hydroxyl cia gbc 2-hydroxy axetyl & vi
tri 6b cta hop chit c6 cong thic chung (VI) thanh nhém doi chuyén (leaving
group-LG) ciia hop chét ¢6 cong thirc chung (XI) ¢6 thé dwoc thuc hién bang cach
xtt 1y hop chit c6 cong thic (VI) v6i metansulfonyl clorua hodc
p-toluensulphonyl  clorua  (March’s, “Advanced Organic  Chemistry”,
Wiley-Interscience), trong dung mdi phu hgp, nhu pyridin. Phén ing nay thuong
duoc thue hién & nhiét do RT trong khoang thoi gian tir 1 dén 5 gio.

LG cua hop chédt c¢é cong thic chung (XI) co thé d& dang duoc thay thé
béng nhom 4i nhin nhu anion halogenua, rugu, thiol, thioaxit, amin, amit va
carbanion (J. Org. Chem., 1042, 1999; J.Steroit.Biochem.13, 311-322, 1980), dé
thu dugc hop chét c6 cong thic chung (I) va (I’) trong d6 Ry=-(CHa)n-Z-(CHa)n -
R3, n va n’=0, Z va R3 nhu d3d xdc dinh ¢ trén. Phan Gng nay thuong dugc thuc
hién trong dung moi phu hop, nhu DCM, THF hoac DMF, trong khoang nhiét do
tr 0 dén 80°C trong khoang thoi gian tir 1 dén 5 gid va c6 thé dugc thuc day bang
bazo nhu natri hodc kali carbonat hodc natri hydrua. Sau khi dua LG (vi du
mesylat) vao gbc C21 hydroxy, phan tmg oxy hoa-khir c6 thé duge thuc hién, vi
du bang lugng du natri iodua, dé thu dugc metyl keton twong ng. San pham thu
duge c6 thé dugc tao chuc thém bing cach bién dbi gbc dua va bang phan tng thé

goc ai nhan da mo ta.

-73-



22552

Con dwong B - phan ung cua hop chat ¢6 cong thic (VI) dudi didu kién
oxy héa da biét rd dé thu duoc chat trung gian c¢6 coéng thic chung (XII). Phan
rng nay thuong dugce thuc hién ngoai troi & nhiét do RT trong khoang thoi gian tur
12 dén 48 gio, trong dung mdi phi hop nhu THF véi su c¢6 mit cia dung dich
nudce bazo vo co, nhu natri hodc kali hydroxit.

Con dwong B1 — su bién ddi chét trung gian c¢6 cong thire (XII) thanh hop
chat ¢6 cong thuc chung (I) va (I’) trong d6 Ri=-(CH2)n-Z-(CH2)»-R3, n va n’=0,
Z va Rz nhu da xac dinh & trén, duogc thuc hién béng cach xu ly axit (XII) véi mot
ho#c nhidu duong lugng chit hoat héa axit nhu carbonyldiimidazol hoic HATU.
Phan tng thuong dugc thuc hién trong dung mdi phan cuc phu hop nhu DMF,
trong nhiét d6 nim trong khoang tir 0 dén 80°C trong khoang thoi gian tir 1 dén 2
gi0. Axit da hoat hda nay cé thé dugc phan tng véi chét 4i nhan, nhu rugu, thiol,
thioaxit va amin. Phan tng c6 thé duoc thic ddy bang bazo nhu natri hozc kali
carbonat, natri hydrua va dugc thuc hién ¢ nhiét do nam trong khoang tu 0 dén
20°C trong khoang thoi gian tir 1 dén 24 gio.

Ngoai ra, chat trung gian c6 cong thtc (XII) c6 thé dwoc bién d6i thanh
axyl clorua tuong tng dudi céc diéu kién da biét r5, bang cach sir dung oxalyl
clorua trong dung mdi phi hop nhu DCM. Chéit trung gian di hoat hoa c6 thé
duoc phan tng véi chét 4i nhan nhu ruou, thiol, thioaxit, amin va carbanion nhu
alkyl, aryl va heteroaryl cuprat hodc cac hgp chit co kim khac da dugc dua ra
trong tai liéu, dé pht hop cho sy bién ddi axyl clorua thanh cac keton trong tmg.

Chét trung gian c6 coéng thirc (XII) ciing ¢6 thé dugc bién ddi thanh hop
chat c6 cong thuc chung (I) va (I’) trong d6 Ri=-(CH2)n-Z-(CH2)n-R3, n va n’=0,
Z = O va R3 nhu d3 x4c dinh & trén, bang phan Gng cta axit (XII) véi bazo nhu
kali natri hodc xesi carbonat va trietylamin, trong dung moéi phu hop nhu DMF
hodc axetonitril, & nhiét d6 nim trong khoang tir 0 dén 20°C. Poi khi cic phan
Gng alkyl héa nay c6 thé dugce thuc ddy bang mudi dong nhu ddng iodua, véi su

c6 mat cua KI. San phdm thu dugc c6 thé duoc tao chic thém bang cach bién ddi
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gbc dua vao bang phan tng thé gbc 4i nhan mong mudn.

Con dwdng B2 - su bién ddi chét trung gian c¢6 cong thirc (XII) thanh hop
chit ¢6 cong thuc chung (XIII), thu duoc tir phan Ung cia axit (XII) véi
carbonyldiimidazol hodic HATU, sau d6 1a phan ung véi mudi natri cia axit
thioaxetic va’/hodc hydro sulfua khan. Phan Gng nay thuong duge thuc hién béng
cach bd sung dung dich mudi di tao ra trudc trong dung méi phan tng vao dung
dich chira axit dd hoat héa & nhiét d6 nim trong khoang tir 0 dén 20°C hodc bd
sung truc tiép natri hydro sulfua ran khan vao. Chét trung gian thioaxit (XIII) vira
tao ra dugc cho phan Ung tai chd (in situ) voi chét alkyl héa, nhu bromoalkan, tao
ra cac thioeste c6 cong thttc chung (I) va (I’) trong d6 Ri=-(CH2)u-Z-(CH2)n-R3, n
va n’=0, Z=S va R3 nhu di x4c dinh & trén. Viéc lya chon bromoalkan phu hop,
nhu bromo-clometan, ¢ thé cho phép didu ché ra hop chét ¢ cong thie (1) va (I7)
trong dé Ri=-(CH2)n-Z-(CH2)n-R3, n va n’=0, Z=S va Rs nhu di x4c dinh ¢ trén,
c6 thé duoc bién ddi thém. Vi du, phan Gng cua cac hop chit nay trong d6 Rs 1a
clometyi v6i kali iodua, sau d6 1a xt 1y vdi bac florua, ¢ thé cho phép didu ché ra
hop chat ¢ cong thirc (I) va (I’) trong d6 Rs=flometyl. Cdc phan Gng nay da duoc
ngudi ¢6 hiéu biét trung binh trong linh vuc nay biét r5 (J. Med. Chem., 37, 3717-
3729, 1994). Ngoai ra, chit trung gian thioaxit (XIII) ¢6 thé dugc phan Gng tai chd
v6i dung dich DMF chtta bromoflometan dé d& dang cho ra hop chat c6 cong thirc
(I) va (I’) trong d6 Rz=flometyl.

Con dwdng C — phan tng cia chit trung gian c6 cdng thirc chung (IV) véi
hydroxylamin c6 cong thuc (X) véi sy ¢c6 mat cua paraformaldehyt bang cach sur
dung cac quy trinh da biét dé tao thanh isoxazolidin bang cic thém vong nitron.
Phan Gng ndy dwoc thuc hién dé dang trong dung moi cho proton, nhu etanol.
Phan Ung dugc thuc hién dé dang & nhiét do cao, vi du & nhiét do nam trong
khoang tir 60 dén 85°C va cho ra hgp chét c6 cong thirc chung (I) va (I’) trong d6
R1=-(CH2)n-Z-(CH3)n-R3, trong d6 n=1, n’=0, Z=0 va R3=Ac.

Chét trung gian c¢6 cong thic chung (XIV) c6 thé dugc didu ché ra bang cach
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xr Iy hop chét cé cong thirc chung (I) va (I') trong d6 Ri=-(CHa2)a-Z-(CHz)n-Rs,
trong d6 n=1, n’=0, Z=0, R3=Ac va X=H, v6i metansulfonyl clorua trong dung moéi
phu hop, nhu DMF, vé§i sy ¢6 mat cua bazo, nhu pyridin. Phan tng nay dugc thuc
hién & nhiét d6 nam trong khoang tir 80 dén 100°C trong khoang thoi gian tir 1 dén 5
gio.

Phan mg ctia hop chit ¢ cdng thirc (XIV) dudi cac didu kién da duoc biét
5 dé didu ché clohydrin bat dau tir alken tuong ung, thu duge hop chét c6 cong
thac chung (I’) trong d6 Ri=-(CH2)n,-Z-(CH2)nr-R3, trong d6 n=1, n’=0, Z=0,
Rs=H va X=Cl. Phan tng nay st dung chét clo héa, nhu N-closucxinimit hoic
diclo-5,5-dimetylhydantoin, va dugc thuc ddy bang axit nhu axit percloric. Phan
ung nay thuong dugc thyc hién trong dung modi phén cuc nhu THF, ¢ nhiét do
nam trong khoang tir 0 dén 20°C trong khodng thdi gian tir 1 dén 4 gio. Axetyl
este ctia hop chét c6 cong thire (XIV) c6 thé dugc thiy phan dé dang bang cach sir
dung céc diéu kién chuin cho sy khir axetyl hoa ruou, vi du xt 1y hop chét nay
bang bazo nhu natri hodc kali carbonat trong dung m6i nhu metanol hodc etanol.
Phéan tng nay thudng duoc thyc hién & nhiét do thép, ndm trong khoang tir 0 dén
20°C, trong khoang thoi gian tir 0,5 dén 2 gio.

Con dwdng D — phan Gng cua chét trung gian c6 cong thitc chung (VI) véi
axyl clorua, s dung cac quy trinh da biét. Phan (g nay thuong duge thuc hién
trong DCM la dung moi v§i sy ¢ mét cua bazo nhu trietylamin, ¢ nhiét do trong
phong trong khoang thoi gian tir 20 dén 50 gid. Quy trinh nay cho ra hop chit c6
cong thic (I’) trong d6 Ri=-(CH2)n-Z-(CH2)x>-R3, n=1, n’=0, Z=0, R3 nhu di x4c
dinh & trén.

Con dwdng E — phan Gng cta hop chét (VII) véi mesyl clorua va N,N-
diisopropyletylamin (DIPEA) trong axetonitril nguyén chat. Sau d6, viéc dua
nguyén tir flo vao c6 thé dugc thuc hién bang cach bd sung tetra-n-butylamoni
florua (tetra-n-butylammonium fluoride-TBAF) va KI vao tai chd va gia nhiét

trong khoang thoi gian tir 8 dén 20 gio. Phan tng thém vong cua chét trung gian
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(XV) thu dugc véi hydroxylamin c6 cong thic (X) véi sy c6 mat cuia
paraformaldehyt, dudi cdc diéu kién da biét rd nhu md ta trong con duong C, cho
ra hop chdt c¢6 cong thirc chung (I’), trong d6 Ri=-(CH2)n-Z-(CH2)w-R3, n=0,
n’=1, R3=F va Ry nhu dia xac dinh & trén.

Hydroxylamin ¢ cong thirc (X) & dang ¢ ban trén thi trudng hodc cé thé
duoc diéu ché theo con dudng tdng hop khac, mot s6 con duong tong hop nay da
duoc ngudi ¢6 hiéu biét trung binh trong linh vuc nay biét rd.

Theo mot khia canh ctua sidng ché, con duong téng hop dé diéu ché

hydroxylamin ¢ cong thuc (X) dugc dé xudt nhu md ta trong so dd 3.

So do 3
Con dudng G .
Rx X
Rx
/]\ Phan tng thé /k _OTHP HCUH,0 R /kN,OH
Ry 6 —— "~ . Ry N 2 yoN
(XIX) H xx) > (Xa)
BH; Py
HCI
Con dudng F EtOH
Rx
NH,OH HCI Rx
Rx Ry 0 —— /K OH
: (XVI) TEA,DCM Ry” N
e or Phan ung oxy hoa (XVI)
XV g oxy
(Il\?l-r Con duwong H H Con duong L v
R27 O R2” TOH “R2
(XX1) (Xb) XXM

Con dwong F - phan Gng cua hop chit ¢6 cong thic chung (XVI) véi
hydroxylamin hydroclorua (NH2OH HCI) véi su ¢6 mét cia trietyl amin, dé diéu
ché oxim c6 cong thuc (XVII) ¢ thé dugc thuc hién d& dang trong DCM 1a dung
mdi & nhiét do nim trong khoang tir nhiét do RT dén 50°C.

Hop chit nay [oxim c¢6 cong thic chung (XVII)] c6 thé duoc khtr thanh
hydroxylamin c6 cong thic chung (Xa), trong d6 Rx va Ry ¢6 thé c¢6 nghia khac
nhau trong pham vi cta sang ché, vé chit khtr vi du nhu, phitc hop boran pyridin
va HCI trong dung moi phan cyc nhu etanol ¢ nhiét do0 RT (Tetrahedron 1992,
Vol. 47, N° 17, 3557-3570; J. Med. Chem. 1997, 40, 1955-1968). Hop chit c6
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~cong thtrc chung (XVI) cé thé duoc ban trén thi truong hodc cé thé thu duoc béng
su oxy héa hop chat c6 cong thirc chung (XVIII) bing cac quy trinh da biét rd (vi
du Swern oxidation: JA.C.S., 2005, 127, 29, 10396).

Con dwong G — Ngoai ra, hop chit ¢6 cong thirc chung (Xa) ¢6 thé duoc
dic¢u ché bang phan ung cta hop chat ¢6 cong thirc chung (XIX) di duogc hoat hoa,
trong d6 LG la nhém doi chuyén phu hop, vi du nhu halogenua (Cl, Br hoac I),
mesylat, tosylat hodc nhém doi chuyén khac, v6i O-tetrahydropyranyl
hydroxylamin (NH,OTHP) dé cho ra chit trung gian cé cong thic (XX), bang
cach st dung cac quy trinh da biét r5 (J.4.C.S. 2000, 122, 18, 4522; Tetrahedron
1999, 55, 41, 12069), va sau d6 khir bao vé nhém bao vé THP. Phan ting thé duoc
thuc hién dé dang trong DMF, etanol hoic axetonitril 1a dung mdi, v6i su c6 mat
cia cac loai bazo khic nhau nhu K,COs; hoac DIPEA va & nhiét d6 nam trong
khoang tir nhiét do RT dén 80°C. Hop chét c6 cong thire chung (XIX) c6 thé co
béan trén thi truong hodc ¢6 thé duoc didu ché tir reou c6 cong thire chung (XVIII)
va bién ddi nhom hydroxyl thanh nhom doi chuyén phu hop bang quy trinh ma
ngudi ¢ hiéu biét trung binh trong linh vuc nay da biét r5. Vi du, ¢6 thé thu duoc
mesylat d& dang tir rwgu (XVIII) va mesyl clorua va TEA trong DCM (Organic
Letters 2002, vol. 4, N° 15, 2485).

Con dwong H —Hydroxylamin c6 cong thic chung (Xb), trong do R2 la
aryl hoic heteroaryl tiy ¥ duoc thé, c6 thé duogc diéu ché ra tir cac hop chét nitro-
aryl hodc nitro-heteroaryl trong ung. Vi du, hop chét nitro (XXI) ¢6 thé dugc khur
dé dang thanh hydroxylamin (Synthetic Communications 1997, Vol. 27, N° 20,
3497-3504) va BiCl; va KBH4 trong dung méi chira H", nhu etanol ¢ nhiét do RT.
Ngoai ra, ¢6 thé d& dang thu dugc aryl hoic heteroaryl hydroxylamin (Xb) bing
cach kht hop chét nitro (XXI) bang hydrazin véi sw c¢6 mit ctia Raney niken
trong hdn hop dung moi phu hop, nhu etanol va diclometan (Synthesis 1984, 11,
938-941). Trong quy trinh nay, cin kiém soat nhiét do gitta 0 va 10°C. Cubi cung,

1a phuong phéap khtr d& dang khic dé thu duoc hgp chét c6 cong thitc chung (Xb),
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phai khir hop chéat (XXI) bang Zn va NH4Cl (Tetrahedron Letters 2005, Vol.46,
N° 35, 5913-5918; Joc 1982, 47, 7, 1171), trong cdc dung modi phan cuc khéac
nhau nhu axeton hodic etanol.

Con dwong L — Ngoai ra, aryl hodc heteroaryl hydroxylamin cé cong thitc chung
(Xb) nhu da x4c dinh & trén, ¢6 thé duoc didu ché ra bang phan tng thé nhém i nhan
thom clorua hoic florua ngheo electron aryl hodc heteroaryl bang hydroxylamin, bing
cach st dung cac phuwong phap ma ngudi c6 hiéu biét trung binh trong linh vuce nay da
biét r3. Vi du, phan tng cta hop chét c6 cong thirc chung (XXII), trong d6 Y 1a nhém
doi chuyén pht hop nhu clo hoic flo, v6i dung dich nu6e hydroxylamin trong etanol (J.
Med. Chem. 2009, 52, 19, 5974) ¢6 thé cho ra hydroxylamin c6 cong thirc chung (Xb).
Phén tng duoc thuc hién & nhiét do hdi luu trong khoang thoi gian tir 6 dén 10 gio. Cac
phuong phap khac (W02006/74187; (2006); (A2) English) can phai c6 phan ung cia
clorua hoac florua nghéo electron aryl hodc heteroaryl phu hgp véi hydroxylamin
hydroclorua trong dung mdi sinh proton phan cuc phu hgp, nhu isopropanol. Phan ting
c6 thé dugc thuc hién dé dang dudi su gia nhiét vi séng & nhiét do 130°C, trong thoi
gian tir 15 dén 25 gio.

Uu tién, hop chét theo sang ché co thé duoc st dung vi du, & héu.hang
nam trong khoang tir 0,001 dén 1000 mg/ngay, t6t hon 1a ndm trong khoang tir 0,1
dén 500 mg/ngay.

Khi hop chét theo sang ché duoc st dung qua dudng hit, liéu luong hop
chét theo sang ché thudng ndm trong khoang tir 0,01 dén 20 mg/ngay, tot hon la
man trong khoang tir 0 dén 10 mg/ngay.

T6t hon, hop chat theo sang ché & dang mdt minh hodc ¢ dang to hop véi
céac thanh phén hoat tinh khac c6 thé dugc s dung dé ngadn chdn va/hoéac diéu tri
bénh tic nghén dudong hd hép bat ky nhu bénh hen, viém phé quan man tinh va
bénh phdi tic nghén man tinh (chronic obstructive pulmonary disease-COPD).

Tuy nhién, hop chét theo sing ché c6 thé dugc st dung dé ngin chin

va/hodc didu tri bénh bat ky bang cach lam giam sd luong, hoat tinh va su di
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chuyén cua té bao viém.

Vi du vé cac bénh nay bao gém: bénh do viém nhu bénh hen va céc rdi loan do
di tng khac, COPD, viém mii cAp tinh; loai bé co quan cy ghép cip tinh nguoc lai
va tdng muc trAm trong cép tinh ctia cia céc rdi loan ty mién dich duogc lua chon, bénh
manh ghép chéng lai ky chu trong cdy ghép tity xuwong, rdi loan ty mién dich nhu viém
khép dang thap va viém khép khéc, tinh trang bénh 1y vé da nhu lupus d6 hé théng,
viém da co toan than, bénh véy nén, bénh viém rudt, cc bénh viém mat, rdi loan huyét
hoc tu mién dich, va ting mtc do trAm trong cép tinh cia bénh da xo cling; cadc bénh
trong céy ghép than, gan, tim, va cac co quan khac, bénh Hodgkin va khong Hodgkin;
hoi chimg Behget cp tinh ¢ mat, viém mang bd dao ndi sinh, viém da di ing, viém
rudt, hoi ching than hu va u lympho Hodgkin, da u tiy va bénh bach cAu man tinh
(chronic lymphocytic leukemia-CLL), thiéu mau tan huyét ty mién va giam tiéu ciu
két hop véi CLL; bénh bach cau va u lympho ac tinh.

Tt hon hop chét theo sang ché c6 thé duoc st dung dé ngadn chan va/hodc
didu tri cac bénh vé duong ho hip nhu bénh hen va bénh COPD & tinh trang tur
nhe dén cuc ky cép tinh.

Sang ché s& dugc mo ta thém qua céc vi du khong gidi han dudi day.

Vi du thwc hién siang ché

Trong céc quy trinh fhfr nghiém d bdo cdo, céac chit viét tit sau ddy c6 thé duoc
sir dung: TEA = trietylamin; DCM = diclometan; RT = nhiét d§ trong phong; AcOEt =
etyl axetat; DMF = N,N- dimetylformamit; DMSO = dimetylsulfoxit; HATU = O-(7-
Azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat.
Vidu 1

OAc OAc OAc

PTSA
AcOH
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Piéu ché (8S,98,10R,13S,14S,17R)-17-(2-axetoxy-axetyl)-10,13-dimetyl-
3,11diox0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
xyclopenta[aJphenanthren-17-yl este ciia axit axetic (chit trung gian 2)

B sung tir tir (2g, 4,99mmol) va axit p-toluen sulphonic (p-toluene
sulphonic acid-PTSA) (200mg, 1,051mmol) trong axit axetic (5ml) vao huyén phu
chtra 2-((10R,13S,17R)-17-hydroxy-10,13-dimetyl-3,11-dioxo-
6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-xyclopenta[a]phenanthren-17-
y1)-2-oxo0-etyl este ciia axit axetic (chét trung gian 1) trong thoi gian 10 phut. Sau
khi khudy & O°C trong 20 phut, hdn hop dugc khudy & nhiét d6 RT trong 3 gio.

Hon hop phan ung dugc rét vao nudc da/nude (130ml) va hdn hop tao
thanh dugc chiét bing DCM (2 x 100ml) va AcOEt (2 x 100ml). Céac phan chiét
hitu co két hop duogc 1am kho bing NaySO4 khan va dugc cb dac. San pham thd
duoc tinh ché bing sic ky nhanh trén silicagel, trong su giai hip gradien tr DCM
dén DCM AcOEt 50: 50 dé cho ra hop chit néu & d& muc nay (2,64g, hiéu suit
dinh luong).

LC-MS (ESI POS): 445,2 (MH+)

Piéu ché (8S,9S,10R,138,14S,17R)-17-(2-axetoxy-axetyl)-11-hydroxy-
10,13-dimetyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
xyclopenta[a]phenanthren-17-yl este ciia axit axetic (chit trung gian 3)

B4 sung ting phan natri borohydrua (221mg, 5,84mmol) vao dung dich da
lam lanh d4 chua chat trung gian 2 (2,64g, 5,97mmol) trong THF (15ml) va
MeOH (15,00ml) trong khoang thoi gian 2,5 gio. Hon hop phan ting duge rét vao
IN HCI va d& (150ml). Chat két tua tao thanh dugc chiét bang AcOEt (3 x 100ml)
va cac 16p hitu co két hop duoc 1am khd bing NaySOy khan va duogc ¢ dac.
Nguyén liéu thd duoc tinh ché bang sic ky nhanh trén silicagel, trong su giai hap
gradien tir DCM dén DCM/AcOEt 40: 60 dé cho ra hop chit néu & d& muc nay
(1,21g, hiéu suit 45,6%).

'H NMR (300 MHz, CLOFORM-d) ppm 7,28 (d, 1 H), 6,30 (dd, 1 H), 6,05
(t, 1 H), 4,92 (d, 1 H), 4,69 (d, 1 H), 4,48 - 4,58 (m, 1 H), 2,75 - 2,91 (m, 1 H),
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2,61 (m, 1 H), 2,37 (ddd, 1 H), 2,18 - 2,21 (m, 3 H), 2,09 - 2,28
(m, 3 H), 2,07 (s, 3 H), 1,74 - 1,98 (m, 3 H), 1,51 - 1,70 (m, 1 H), 1,48
(s, 3H), 1,26 - 1,39 (m, 2 H), 1,11 - 1,19 (m, 1 H), 1,05 (s, 3 H)

LC-MS (ESI POS): 445,2 (MH+)
Vi dy 2

OAc

=

4

Piéu ché 2-((6S,8S,9R,108,118,13S,148)-6,9-diflo-11-hydroxy-10,13-
dimetyl-3-0x0-6,7,8,9,10,11,12,13,14,15-decahydro-3H-

xyclopenta[a]phenanthren-17-yl)-2-oxo0-etyl este ctia axit axetic (chit trung
gian 5)

B6 sung kali axetat (3,83g, 39,0mmol) vao dung dich chira axit butyric
(9R,10S,118S,13S,17R)-17-(2-axetoxy-axetyl)-9-clo-11-hydroxy-10,13-dimetyl-3-
0X0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-xyclopenta[a]phenanthren-17-
yl este (chit trung gian 4) (2,48g, 4,88mmol) trong DMF khan (60ml), trong mdi
truong khi nito va hdn hop phan ung dugc khudy & 100°C trong 1,5 gitd. Hon hop
phan tng lanh dugc rét vao nude da va nuéde mudi (200ml) va 1ép nude duoc chiét
bing AcOEt (3 x 150ml). Céac phan chiét hitu co két hop duge rira bing nuée va
nuée mudi, duge 1am kho béng NaySOy4 va dugc c6 dac dé cho ra 2,55g san phém
thd hop chit néu & dé muc nay duge sir dung ludn trong bude tiép theo ma khong can

tinh ché thém.

'H NMR (300 MHz, DMSO-ds): ppm 7,29 (dd, 1 H), 6,99 (dd, 1 H), 6,29
(dd, 1 H), 5,98 - 6,15 (m, 1 H), 5,68 (dddd, 1 H), 5,56 (dd, 1 H), 5,10
(d, 1 H), 4,92 (d, 1 H), 3,98 - 423 (m, 1 H), 2,56 - 2,83 (m, 1 H), 2,26 - 2,44 (m,
3 H), 2,14 - 2,26 (m, 1 H), 2,09 (s, 3 H), 1,71 - 1,87 (m, 1 H), 1,55 - 1,65 (m, 2
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H), 1,53 (s, 3 H), 1,15 (s, 3 H)

LC-MS (ESI POS): 421,97 (MH+)

Piéu ché (6S,8S,9R,108,115,13S,145)-6,9-diflo-11-hydroxy-17-(2-
hydroxy-axetyl)-10,13-dimetyl-6,7,8,9,10,11,12,13,14,15-decahydro-
xyclopenta[a]phenanthren-3-on (chét trung gian 6)

B6 sung Candida Antarctica Lipaza (2U/mg) (510mg, 6,06mmol) vio dung
dich (chét trung gian 5) (2,55g, 6,06mmol) trong etanol (100ml) va hdn hgp phan
tng duoc khudy ¢ 37°C qua dém. Hdn hop phan tmg dugce loc, rira bang metanol,
va phin can duoc tinh ché bing sic ky nhanh trén silicagel, trong sy giai hip
gradien tt DCM/AcOEt 90:10 dén DCM/AcOEt 50:50, dé cho ra 1,62g hop chat
néu & d& muc nay (hiéu suit 70,6%).

'H NMR (300 MHz, DMSO-ds): ppm 7,29 (dd, 1 H), 6,87 (dd, 1 H), 6,29
(dd, 1 H), 6,09 - 6,17 (m, 1 H), 5,67 (dddd, 1 H), 5,53 (dd, 1 H), 4,77
(t, 1 H), 4,44 (dd, 1 H), 4,26 (dd, 1 H), 4,04 - 4,15 (m, 1 H), 2,56 - 2,79 (m,
1 H), 2,39 (dd, 1 H), 2,25 - 2,35 (m, 2 H), 2,09 - 2,25 (m, 1 H), 1,76 (td, 1 H),
1,55 -1,66 (m, 2 H), 1,53 (s, 3 H), 1,17 (s, 3 H).

LC-MS (ESI POS): 379,99 (MH+)

Chat trung gian 7 va 8 liét ké trong bang 1 duoc diéu ché theo cach twong
tu nhu d3 md ta cho chét trung gian 5 va 6, bat dau tir chat trung gian 3.

Bang 1

Chat | Chu tric U | Phan tich
trung gian suat

LC-MS (ESI POS): 385,45 (MH+)

'H NMR (300 MHz, CLOFORM-d) ppm
7,32 (d, 1 H), 6,74 (dd, 1 H), 6,29 (dd, 1
50% | H), 6,03 (t, 1 H), 5,02 (d, 1 H), 4,88 (d, 1
H), 4,36 - 4,51 (m, 1 H), 2,55 - 2,73 (m, 1
H), 2,21 - 2,54 (m, 5 H), 2,19 (s, 3 H),
2,05 - 2,18 (m, 1 H), 1,66 (dd, 1 H), 1,51
(s, 3 H), 1,28 (s, 3 H), 1,04 - 1,44 (m, 4
H)

-83-



22552

LC-MS (ESI POS): 343,2 (MH+)

'H NMR (300 MHz, DMSO-ds) ppm
7,34 (d, 1 H), 6,83 (dd, 1 H), 6,16 (dd, 1
94% | H), 5,92 (t, 1 H), 4,80 (d, 1 H), 4,74 (t, 1

8 H), 4,42 (dd, 1 H), 4,23 (dd, 1 H), 4,15 -
4,23 (m, 1 H), 2,53 - 2,67 (m, 1 H), 2,43
(dd, 1 H), 1,94 - 2,39 (m, 5 H), 1,42 -
1,48 (m, 1 H), 1,39 (dd, 1 H), 1,17 (s, 3
H), 0,74 - 1,33 (m, 5 H)
Vidu 3

imidazol

Piridin, DMF

Pidu ché (6S,8S,9R,108,118S,13S,14S)-17-(2-(tert-
butyldimetylsilyloxy)axetyl)-6,9-diflo-11-hydroxy-10,13-dimetyl-
6,7,8,9,10,11,12,13,14,15-decahydro-3H-xyclopentaa]phenanthren-3-on (chz"lt
trung gian 9)

B6 sung imidazol (135mg, 1,982mmol) va pyridin (0,321ml, 3,96mmol) vao
dung dich chtra hop chit 6 (300mg, 0,793mmol) trong DMF khan (12ml), sau dé bd
sung tert-butylclodimetylsilan (263mg, 1,744mmol). Phan Umg dugc khudy & nhiét do
trong phong trong thoi gian 2 gio. Sy chuyén héa duoc hoan thanh.

Phan Gng duoc pha lodng bang AcOEt va dugc rira bang nudce, 16p nude duge
chiét hai 1an bing AcOEt, va sau d6 cac phan chiét két hop dugc 1am kho bing natri
sulphat va dugc bay hoi. San pham thd dugc tinh ché bang sic ky cot trén silicagel
(DCM, DCM/AcOEt 8 : 1) dé cho ra 365mg (hiéu suit 93%).

LC-MS (ESI POS): 493,1 (MH+)
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Pidu ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3,3-dimetyl-
butyl)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on (hgp chét 10)

Hon hop chita (1,3g, 3,44mmol), N-(3, 3-dimetylbutyl) hydroxylamin
(826mg, 7,05mmol) va paraformaldehyt (0,650g, 21,64mmol) trong etanol (50ml)
duoc khudy & nhiét d6 hoi luu qua dém. Dung moi dwgc bay hoi va san pham tho
dugc tinh ché bang sic ky silicagel (DCM/MeOH 98: 2) dé cho ra hop chét 9
(1,56g, 3,07 mmol, hiéu suit 89%).

"H NMR (300 MHz, DMSO-ds) ppm 7.25 (dd, 1 H) 6.29 (dd, 1 H) 6,11 (s, 1 H)
5,49 -5,79 (m, 1 H) 5,44 (d, 1 H) 4,77 (t, 1 H) 4,48 (dd, 1 H) 4,12 - 4,24 (m, 1 H) 4,12
(dd, 1 H) 3,43 - 3,60 (m, 1 H) 3,31 - 3,43 (m, 1 H) 2,54 - 2,72 (m, 3 H) 2,08 - 2,34 (m,
2 H) 1,80 -2,01 (m,2H) 1,51 - 1,71 (m, 3 H) 1,49 (s, 3 H) 1,18 - 1,46 (m, 3 H) 0,86
(s,9H) 0,81 (s,3 H)

LC-MS (ESI POS): 508,26 MH+

[a]p?® =+ 131,4 (¢ 0,213; CHCI3)

Cac hop chét duogc liét ké trong bang 2 duogc diéu ché tuong ty nhu mo ta
cho hop chét 10, bang cach thém vong vao chit trung gian 6, 8 hodc 9 biang
hydroxylamin hodc hydroxylamin hydroclorua phu hop.

Hop chét cubi cung duge tinh ché bing séc ky cot silicagel hoic HPLC diéu
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Hop
chat

Cau truc

Hiéu
suat

Phan tich

11

88%

LC-MS (ESI POS): 532,03 (MH+)
[o]p? = +175,3 (c=0,22, CHCL)

'H NMR (300 MHz, DMSO-ds)
ppm 7,28 - 7,37 (m, 2 H), 7,26 (dd,
1 H), 7,01 - 7,18 (m, 2 H), 6,30
(dd, 1 H), 6,12 (s, 1 H), 5,50 - 5,78
(m, 1 H), 543 (dd, 1 H), 4,57 -
4,77 (m, 1 H), 3,99 - 4,26 (m, 2 H),
3,89 (d, 1 H), 3,83 - 3,95 (m, 1 H),
3,75 (d, 1 H), 3,43 - 3,60 (m, 1 H),
3,34 - 3,43 (m, 1 H), 2,57 - 2,69
(m, 1 H), 2,04 - 2,36 (m, 3 H), 1,78
- 1,99 (m, 1 H), 1,52 - 1,72 (m, 3
H), 1,49 (s, 3 H), 1,38 - 1,48 (m, 1
H), 0,80 (s, 3 H)

12

43%

LC-MS (ESI POS): 519,98 (MH™+)
[o]p2 =+ 129,9° (¢ = 0,63, CHCL3)

'H NMR (300 MHz, DMSO-ds)
ppm 7,40 - 7,47 (m, 1 H), 7,26 (dd,
1 H), 6,83 - 7,03 (m, 2 H), 6,30 (dd,
1 H), 6,12 (s, 1 H), 5,49 - 5,80 (m, 1
H), 5,45 (dd, 1 H), 4,72 (br, s, 1 H),
433 (dd, 1 H), 4,09 - 4,24 (m, 2 H),
3,88 - 4,07 (m, 2 H), 3,43 - 3,60 (m,
1 H), 3,34 - 343 (m, 1 H), 2,55 -
2,70 (m, 1 H), 2,04 - 2,39 (m, 3 H),
1,90 - 2,03 (m, 1 F), 1,51 - 1,71 (m,
3 H), 1,49 (5,3 H), 1,37 - 1,47 (m, 1
H), 0,81 (s, 3 H)

13

59%

LC-MS (ESI POS): 504,02 (MH+)
[o]p =+ 133,1° (¢ = 0,30, CHCL3)

'H NMR (300 MHz, DMSO-de)
ppm 7,55 (dd, 1 H), 7,26 (dd, 1 H),
6,40 (dd, 1 H), 6,22 - 6,35 (m, 2
H), 6,12 (s, 1 H), 5,49 - 5,78 (m, 1
H), 5,43 (d, 1 H), 4,71(s br, 1H),
427 (d, 1 H), 3,99 (d, 1 H), 3,92 (d,
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1 H), 3,82 (d, 1 H), 3,35 - 3,54 (m,
3 H), 2,55 - 2,71 (m, 1 H), 2,01 -
2,31 (m, 3 H), 1,84 - 1,98 (m, 1 H),
1,51 - 1,68 (m, 3 H), 1,49 (s, 3 H),
1,42 (dd, 1 H), 0,81 (s, 3 H)

14

10%

LC-MS (ESI POS): 508,45 MH+
[o]p? = + 126,4 (¢ 0,135, CHCls)

'H NMR (300 MHz, DMSO-d¢)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,49 - 5,81 (m, 1 H),
5,44 (dd, 1 H), 4,81 (t, 1 H), 4,45
(dd, 1 H), 4,15 - 4,24 (m, 1 H),
4,12 (dd, 1 H), 3,42 - 3,60 (m, 1
H), 3,33 - 3,43 (m, 1 H), 2,55 -
2,70 (m, 1 H), 2,06 - 2,34 (m, 2 H),
1,83 - 2,06 (m, 2 H), 1,50 - 1,71
(m, 3 H), 1,49 (s, 3 H), 1,12 - 1,46
(m, 8 H), 0,62 - 0,92 (m, 9 H)

15

41%

LC-MS (ESI POS): 572,42 MH+
[a]p® = + 148,3 (c 0,2 MeOH)

"H NMR (300 MHz, DMSO-ds)
ppm 7,90 (s, 1 H), 7,87 (dt, 1 H),
7,55 (dt, 1 H), 7,47 (t, 1 H), 7,26
(dd, 1 H), 6,30 (dd, 1 H), 6,13 (s, 1
H), 5,48 - 5,81 (m, 1 H), 5,43 (dd,
1 H), 4,67 (br, s, 1 H), 3,84 - 4,26
(m, 5 H), 3,83 (s, 3 H), 3,45 - 3,60
(m, 1 H), 3,34 - 3,45 (m, 1 H), 2,56
- 2,71 (m, 1 H), 2,05 - 2,36 (m, 3
H), 1,81 - 1,97 (m, 1 H), 1,51 -
1,70 (m, 3 H), 1,49 (s, 3 H), 1,36 -
1,46 (m, 1 H), 0,80 (s, 3 H)

16

71%

LC-MS (ESI POS): 520,45 MH+
[o]p? = + 150,2 (¢ 0,2 MeOH)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,49 — 5,82 (m, 1 H),
5,44 (dd, 1 H), 4,80 (t, 1 H), 4,45
(dd, 1 H), 4,16 — 4,25 (m, 1 H),
4,12 (dd, 1 H), 3,40 — 3,56 (m, 1
H), 3,32 — 3,40 (m, 1 H), 2,56 —
2,71 (m, 1 H), 2,05 - 2,33 (m, 2 H),
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1,85 — 2,05 (m, 2 H), 1,75 (dd, 1
H), 1,51 — 1,70 (m, 7 H), 1,49 (s, 3
H), 1,41 (dd, 1 H), 1,03 — 1,31 (m,
5 H), 0,83 — 1,00 (m, 3 H), 0,81 (s,
3 H)

17

70%

LC-MS (ESI POS): 5603 MH+
[o]p? = + 203,5 (¢ 0,2 MeOH)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,07 — 7,36 (m, 5 H), 6,30 (dd,
1 H), 6,12 (s, 1 H), 5,48 — 5,77 (m,
1 H), 5,43 (d, 1 H), 4,48 — 4,82 (m,
1 H), 4,02 — 4,29 (m, 2 H), 3,87 —
3,98 (m, 1 H), 3,86 (d, 1 H), 3,73
(d, 1 H), 3,32 — 3,54 (m, 2 H), 2,55
- 2,67 (m, 1 H), 2,45 (s, 3 H), 2,01
—2,31 (m, 3 H), 1,91 (d, 1 H), 1,48
(s, 3 H), 1,33 — 1,73 (m, 4 H), 0,80
(s, 3 H)

18

23%

LC-MS (ESI POS): 480,34 MH+
[o]p® = + 84,1 (c 0,2 MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,04 - 6,19 (m, 1 H), 5,49 - 5,77
(m, 1 H), 5,37 - 5,49 (m, 1 H), 4,47
(d, 1 H), 4,16 - 421 (m, 1 H), 4,12
(d, 1 H), 3,25 - 3,42 (m, 2 H), 2,57
- 2,68 (m, 1 H), 1,87 - 2,25 (m, 4
H), 1,50 - 1,69 (m, 3 H), 1,49 (s, 3
H), 1,22 - 1,47 (m, 4 H), 0,90 va
1,05 (d, 3 H), 0,76 - 0,87 (m, 6 H)

19

82%

LC-MS (ESI POS): 506,25 MH+
[a]p?® = + 151,5 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,48 - 5,75 (m, 1 H),
5,38 - 5,46 (m, 1 H), 4,71 - 4,86
(m, 1 H), 448 (dd, 1 H), 4,15 -
423 (m, 1 H), 4,11 (dd, 1 H), 3,42
- 3,58 (m, 1 H), 3,32 - 3,42 (m, 1
H), 2,57 (d, 2 H), 2,35 - 2,45 (m, 1
H), 1,86 - 2,19 (m, 6 H), 1,51 -
1,78 (m, 6 H), 1,49 (s, 3 H), 1,34 -
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1,45 (m, 2 H), 1,03 - 1,22 (m, 3 H),
0,82 (s, 3 H)

20

39%

LC-MS (ESI POS): 614,29 MH+
[oa]p® = + 208,5 (c 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,76 - 7,90 (m, 2 H), 7,32 -
7,48 (m, 2 H), 7,25 (dd, 1 H), 6,30
(dd, 1 H), 6,13 (s, 1 H), 5,48 - 5,82
(m, 1 H), 5,42 (dd, 1 H), 4,63 - 4,77
(m, 1 H), 4,10 - 4,22 (m, 1 H), 3,71
- 4,10 (m, 4 H), 3,46 - 3,62 (m, 1
H), 3,35 - 3,46 (m, 1 H), 2,57 - 2,70
(m, 1 H), 2,06 - 2,36 (m, 2 H), 1,79
- 1,96 (m, 1 H), 1,57 - 1,67 (m, 4
H), 1,54 (s, 9 H), 1,49 (s, 3 H), 1,36
- 1,51 (m, 1 H), 0,80 (s, 3 H)

21

84%

LC-MS (EST POS): 547,99 (MH+)

"H NMR (300 MHz, DMSO-ds)
ppm 7,20 - 7,43 (m, 5 H), 6,30 (dd, 1
H), 6,12 (s, 1 H), 5,50 - 5,81 (m, 1
H), 5,43 (dd, 1 H), 4,54 - 4,78 (m, 1
H), 4,00 - 4,23 (m, 2 H), 3,81 - 3,97
(m, 2 H), 3,74 (d, 1 H), 3,33 - 3,59
(m, 2 H), 2,55 -2,63 (m, 1 H), 2,01 -
2,35 (m, 3 H), 1,77 - 1,96 (m, 1 H),
1,51 - 1,69 (m, 3 H), 1,49 (s, 3 H),
1,35-1,46 (m, 1 H), 0,80 (s, 3 H)

22

86%

LC-MS (ESI POS): 644,0 (MH+)

23

40%

LC-MS (ESI POS): 522,13 MH+
[a]p®® = + 133,6 (c 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,26 (dd, 1 H), 6,29 (dd, 1 H),
6,07 - 6,17 (m, 1 H), 5,48 - 5,79
(m, 1 H), 5,43 (dd, 1 H), 4,79 (t, 1
H), 4,44 (dd, 1 H), 4,16 - 4,22 (m,
1 H), 4,12 (dd, 1 H), 3,31 - 3,49
(m, 2 H), 2,55 - 2,66 (m, 1 H), 2,41
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~2,47 (m, 1 H), 1,83 - 2,32 (m, 5
H), 1,50 - 1,70 (m, 3 H), 1,49 (s, 3
H), 1,11 - 1,46 (m, 8 H), 0,85 (¢, 6
H), 0,81 (s, 3 H)

24

68%

LC-MS (ESI POS): 570,18 MH+
[o]p? = + 122,4 (C 0,149, CHCls)

'H NMR (300 MHz, DMSO-de)
ppm 7,28 - 7,34 (m, 2 H), 7,26 (dd,
1 H), 7,15 - 7,22 (m, 2 H), 6,30 (dd,
1 H), 6,11 (s, 1 H), 5,48 -5,79 (m, 1
H), 5,43 (dd, 1 H), 4,57 - 4,82 (m, 1
H), 4,29 (dd, 1 H), 4,11 - 4,22 (m, 1
H), 3,98 (dd, 1 H), 3,87 (d, 1 H),
3,79 (d, 1 H), 3,31 - 3,51 (m, 2 H),
2,55 -2,68 (m, 1 H), 2,01 - 2,32 (m,
3 H), 1,82 - 1,98 (m, 1 H), 1,51 -
1,74 (m, 2 H), 1,48 (s, 3 H), 1,29 -
1,44 (m, 2 H), 1,25 (s, 9 H), 0,80 (s,
3 H)

25

71%

LC-MS (ESI POS): 556,25 MH+
[o]p? = + 151,3 (¢ 0,147, CHCL)

'H NMR (300 MHz, DMSO-ds)
ppm 7,26 (dd, 1 H), 7,14 - 7,20 (m,
2 H), 7,06 - 7,14 (m, 2 H), 6,30
(dd, 1 H), 6,12 (s, 1 H), 5,49 - 5,77
(m, 1 H), 5,43 (dd, 1 H), 4,66 (b, s,
1 H), 4,08 - 4,31 (m, 2 H), 3,92 (d,
1 H), 3,85 (d, 1 H), 3,76 (d, 1 H),
3,33 - 3,51 (m, 2 H), 2,58 - 2,71
(m, 1 H), 2,44 - 2,48 (m, 2 H), 1,99
- 2,33 (m, 3 H), 1,80 - 1,98 (m, 1
H), 1,50 - 1,70 (m, 5 H), 1,47 (s, 3
H), 1,31 - 1,45 (m, 1 H), 0,87 (t, 3
H), 0,80 (s, 3 H)

26

69%

LC-MS (ESI POS): 506,29 MH+

[oa]p? = + 97,8 (¢ 0,2 MeOH)
'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,49 - 5,74 (m, 1 H),
5,43 (dd, 1 H), 4,76 (t, 1 H), 4,49
(dd, 1 H), 4,13 - 422 (m, 1 H),
4,12 (dd, 1 H), 3,41 - 3,61 (m, 1
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H), 3,31 - 3,41 (m, 1 H), 2,54 -
2,69 (m, 1 H), 2,31 - 2,44 (m, 1 H),
1,82 - 2,31 (m, 5 H), 1,50 - 1,76
(m, 6 H), 1,49 (s, 3 H), 1,35 - 1,46
(m, 1 H), 0,97 - 1,30 m, 6 H), 0,81
(s, 3 H)

27

77%

LC-MS (ESI POS): 494,17 MH+
[o]p® = + 2422 (c 0,09, CHCls)

'H NMR (300 MHz, DMSO-ds)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,48 - 5,80 (m, 1 H),
5,44 (d, 1 H), 4,78 (dd, 1 H), 4,47
(dd, 1 H), 4,11 - 422 (m, 1 H),
4,12 (dd, 1 H), 3,41 - 3,58 (m, 1
H), 3,32 - 342 (m, 1 H), 2,55 -
2,71 (m, 3 H), 2,03 - 2,37 (m, 2 H),
1,83 - 2,03 (m, 2 H), 1,50 - 1,72
(m, 4 H), 1,49 (s, 3 H), 1,27 - 1,46
(m, 3 H), 0,85 (d, 3 H), 0,85 (d, 3
H), 0,81 (s, 3 H)

28

66%

LC-MS (ESI POS): 566,13 MH+
[a]p® = + 140,2 (¢ 0,119, CHCl3)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,26 (dd, 1 H), 6,95 (d, 1 H),
6,85 (d, 1 H), 6,30 (dd, 1 H), 6,11
(s, 1 H), 5,48 - 5,79 (m, 1 H), 5,44
(dd, 1 H), 4,38 (d, 1 H), 4,08 - 4,25
(m, 2 H), 4,03 (d, 1 H), 3,95 (d, 1
H), 3,38 - 3,51 (m, 2 H), 2,56 -
2,68 (m, 1 H), 2,41 (s, 3 H), 2,03 -
2,32 (m, 3 H), 1,89 - 2,04 (m, 1 H),
1,51 - 1,71 (m, 4 H), 1,49 (s, 3 H),
1,34 - 1,45 (m, 1 H), 0,81 (s, 3 H)

29

58%

LC-MS (ESI POS): 508,22 MH+
[o]p? = + 118,8 (¢ 0,26, MeOH)

'H NMR (300 MHz, DMSO-d)
ppm 7,25 (d, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,46 - 5,81 (m, 1 H),
5,43 (d, 1 H), 4,81 va 4,83 (t, 1 H),
4,48 (dd, 1 H), 4,13 - 425 (m, 1
H), 4,10 va 4,13 (dd, 1 H), 3,31 -
3,53 (m, 2 H), 2,53 - 2,70 (m, 2 H),
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2,27 (dt, 2 H), 2,02 - 2,21 (m, 3 H),
1,87 - 2,01 (m, 1 H), 1,68 - 1,87
(m, 1 H), 1,53 (s, 3 H), 1,36 - 1,68
(m, 4 H), 0,88 va 0,95 (t, 3 H), 0,84
va 0,85 (d, 3 H), 0,82 (s, 3 H), 0,75
va 0,82 (d, 3 H)

30

69%

LC-MS (ESI POS): 596,09 MH+

[a]p®? = + 1549 (c 0,2 MeOH)
'H NMR (300 MHz, DMSO-ds)
ppm 7,26 (dd, 1 H), 7,16 (m, 2 H),
6,84 (m, 2 H), 6,30 (dd, 1 H), 6,12
(s, 1 H), 5,47 - 5,79 (m, 1 H), 5,42
(d, 1 H), 4,50 - 4,77 (m, 1 H), 4,05
- 4,26 (m, 2 H), 3,94 (m, 3 H), 3,59
- 3,86 (m, 2 H), 3,33 - 3,46 (m, 1
H), 1,98 - 2,31 (m, 3 H), 1,93 (d, 1
H), 1,51 - 1,79 (m, 5 H), 1,49 (s, 3
H), 1,36 - 1,47 (m, 3 H), 0,93 (t, 3
H), 0,80 (s, 3 H)

31

65%

LC-MS (ESI POS): 534,28 MH+
[a]p? = + 152,3 (c 0,23, MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,48 - 5,78 (m, 1 H),
5,44 (dd, 1 H), 4,78 (t, 1 H), 4,46
(dd, 1 H), 4,12 - 424 (m, 1 H),
4,12 (dd, 1 H), 3,42 - 3,57 (m, 1
H), 3,31 - 3,41 (m, 1 H), 2,56 -
2,74 (m, 3 H), 2,02 - 2,33 (m, 2 H),
1,83 - 1,97 (m, 2 H), 1,51 - 1,72
(m, 8 H), 1,49 (s, 3 H), 1,04 - 1,46
(m, 7 H), 0,83 - 0,97 (m, 2 H), 0,81
(s, 3 H)

32

8%

LC-MS (ESI POS): 567,23 M+

[OL]DZS —

+ 110 (c 0,26, MeOH)
'H NMR (300 MHz, DMSO-d)
ppm 7,55 (d, 1 H), 7,38 (d, 1 H),
7.28 (dd, 1 H), 7,22 (s, 1 H), 7,13
(ddd, 1 H), 7,00 (ddd, 1 H), 6,32
(dd, 1 H), 6,14 (s, 1 H), 5,49 - 5,81
(m, 1 H), 5,45 (dd, 1 H), 4,65 (br, s,
1 H), 3,83 - 4,38 (m, 5 H), 3,72 (s,
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3 H), 3,30 - 3,49 (m, 2 H), 2,55 -
2,69 (m, 1 H), 1,95 - 2,36 (m, 4 H),
1,52 - 1,71 (m, 3 H), 1,50 (s, 3 H),
1,41 (dd, 1 H), 0,82 (s, 3 H)

33

80%

LC-MS (ESI POS): 518,11 MH+
[a]p? = + 108,5 (c 0,24, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (d, 1 H), 6,29 (dt, 1 H),
6,11 (s, 1 H), 5,48 - 5,86 (m, 1 H),
5,43 (d, 1 H), 4,76 va 4,83 (1, 1 H),
430 - 4,67 (m, 1 H), 4,05 - 4,24
(m, 1 H), 4,08 (dd, 1 H), 3,35 -
3,60 (m, 2 H), 2,55 - 2,75 (m, 2 H),
2,18 - 2,37 (m, 1 H), 2,10 (br, s, 2
H), 1,81 - 2,05 (m, 2 H), 1,32 -
1,68 (m, 5 H), 1,48 (s, 3 H), 1,12 -
1,32 (m, 4 H), 0,93 - 1,12 (m, 3 H),
0,79 v4 0,82 (s, 3 H), 0,58 - 0,90 va
0,84 - 0,96 (m, 1 H)

34

34%

LC-MS (ESI POS): 543,24 MH+
[a]p® = + 136,9 (c 0,3, MeOH)

'"H NMR (300 MHz, DMSO-dy)
ppm 8,33 - 8,48 (m, 2 H), 7,60 (dt,
1 H), 7,29 (ddd, 1 H), 7,25 (dd, 1
H), 6,29 (dd, 1 H), 6,11 (s, 1 H),
5,49 - 5,80 (m, 1 H), 5,44 (dd, 1
H), 4,83 (t, 1 H), 4,51 (dd, 1 H),
4,14 - 423 (m, 1 H), 4,13 (dd, 1
H), 3,44 - 3,57 (m, 1 H), 3,33 -
3,44 (m, 1 H), 2,57 - 2,81 (m, 5 H),
2,06 - 2,33 (m, 2 H), 1,86 - 2,03
(m, 2 H), 1,69 - 1,85 (m, 2 H), 1,51
- 1,69 (m, 3 H), 1,49 (s, 3 H), 1,42
(dd, 1 H), 0,82 (s, 3 H)

35

16%

LC-MS (ESI POS): 520,17 MH+
[o]p? = + 123,8 (¢ 0,27, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,50 - 5,80 (m, 1 H),
5,45 (dd, 1 H), 4,81 (t, 1 H), 4,43
(dd, 1 H), 4,14 - 4,24 (m, 1 H), 4,14
(dd, 1 H), 3,47 - 3,64 (m, 1 H), 3,33

-93-




22552

- 3,47 (m, 1 H), 2,89 - 3,10 (m, 1
H), 2,76 - 2,89 (m, 1 H), 2,58 - 2,70
(m, 2 H), 2,38 - 2,46 (m, 1 H), 1,85
- 2,35 (m, 4 H), 1,53 - 1,72 (m, 3
H), 1,49 (s, 3 H), 1,43 (dd, 1 H),
0,82 (s, 3 H)

36

62%

LC-MS (ESI POS): 518,25 MH+
[o]p2 = + 122,2 (¢ 0,1435; MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,57 (s, 1 H), 7,26 (dd, 1 H),
7,12 (t, 1 H), 6,83 (s, 1 H), 6,30
(dd, 1 H), 6,12 (s, 1 H), 5,50 - 5,83
(m, 1 H), 5,45 (dd, 1 H), 4,86 (t, 1
H), 4,45 (dd, 1 H), 4,01 - 4,24 (m, 4
H), 3,35 - 3,51 (m, 2 H), 3,03 - 3,21
(m, 1 H), 2,87 - 3,03 (m, 1 H), 2,58
2,71 (m, 1 H), 1,86 - 2,30 (m, 4
H), 1,52 - 1,76 (m, 3 H), 1,49 (s, 3
H), 1,42 (dd, 1 H), 0,82 (s, 3 H)

37

18%

LC-MS (ESI POS): 565,27 MH+
[o]p? = + 193,2 (c 0,25, MecOH)

'H NMR (300 MHz, DMSO-ds)
ppm 8,89 (dd, 1 H), 8,55 (dt, 1 H),
7,97 (d, 1 H), 7,70 (dd, 1 H), 7,54
(dd, 1 H), 7,49 (dd, 1 H), 7,27 (dd,
1 H), 6,32 (dd, 1 H), 6,14 (s, 1 H),
5,49 - 5,80 (m, 1 H), 5,42 (dd, 1 H),
4,53 (br, s, 1 H), 4,38 (d, 1 H), 4,29
(d, 1 H), 4,09 - 4,22 (m, 1 H), 3,66
- 3,91 (m, 2 H), 3,53 (br, s, 1 H),
3,37 (br, s, 1 H), 2,54 - 2,70 (m, 1
H), 2,15 - 2,35 (m, 3 H), 1,83 - 1,97
(m, 1 H), 1,52 - 1,72 (m, 3 H), 1,49
(s, 3 H), 1,39 - 1,46 (m, 1 H), 0,78
(s,3H)

38

29%

LC-MS (ESI POS): 521,22 MH+
[a]p® = + 172,7 (¢ 0,33, MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,73 (d, 1 H), 7,69 (d, 1 H),
7,26 (dd, 1 H), 6,30 (dd, 1 H), 6,12
(s, 1 H), 5,49 - 5,79 (m, 1 H), 5,44
(dd, 1 H), 4,81 (t, 1 H), 4,38 (dd, 1
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H), 4,07 - 4,23 (m, 1 H), 4,06 - 4,39
(m, 2 H), 3,99 (dd, 1 H), 3,53 - 3,74
(m, 1 H), 3,41 - 3,53 (m, 1 H), 2,56
- 2,71 (m, 1 H), 2,07 - 2,36 (m, 3
H), 1,82 - 1,97 (m, 1 H), 1,51 - 1,69
(m, 3 H), 1,49 (s, 3 H), 1,38 - 1,47
(m, 1 H), 0,81 (s, 3 H)

Vidu 5

MsCl

—_—

Pyridin

Diéu ché 2-[(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-
diflo-5-hydroxy-4a,6a-dimetyl-2-0x0-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-etyl
este ciia axit metansulfonic (hgp chét 39)

B6 sung metansulfonyl clorua (0,057ml, 0,730mmol) vao dung dich chura
hop chit 21 (200mg, 0,365mmol) trong pyridin khan (8ml) trong moi truong khi
nito. Sau khi khudy 3 gio, bd sung thém metansulfonyl clorua (0,057ml,
0,730mmol) vao. Hon hogp phan tng duoc khudy & nhiét do trong phong trong
thoi gian thém 1 gio nita.

Hon hop phan tng duge rét vao 2N HCI (80ml) va da va chit két tua tao
thanh duoc loc va dugc rira béng IN HCI lanh va nuéc; Sau d6, chét rin da loc ra
duoc hoa tan trong DCM. Pha hitu co thu dugc duge lam kho biang natri sulphat
khan va dugc cd dic dé cho ra 222mg hop chit mong mubn 74 (hiéu suit 97%).

LC-MS (ESI POS): 626,3 (MH+)

Pidu ché (4aS,4bR,5S,6aS,6bR,92S,10aS,10bS,12S)-6b-Axetyl-8-(4-clo-
benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-on (hgp chit 40)
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Hop chat 39 (308mg, 0,492mmol) duoc hoa tan trong axeton (12ml) va
natri iodua (738mg, 4,92mmol) duoc bd sung vao. Hon hop phan tng duge khudy
0 65°C qua dém. Hdn hop phan ung duoc pha lodng bing AcOEt (80ml), duoc
rira bang Nay$»03 bio hoa cho dén khi khong con iot, sau d6 rira baing NaHCOs
bao hoa. Lép hitu co duge lam khod béng Na>SO4 va duge bay hoi, dé cho ra
224mg nguyén liéu thd, ma duoc tinh ché bang HPLC diéu ché, dé cho ra 65mg
hop chét thd 75 (hidu sudt 25%).

"H NMR (300 MHz, DMSO-d¢) ppm 7,33 - 7,42 (m, 2 H), 7,28 - 7;33 (m, 2
H), 7,26 (d, 1 H), 6,30 (dd, 1 H), 6,13 (s, 1 H), 5,48 - 5,80 (m, 1 H), 5,43 (br, s, 1
H), 4,07 - 4,27 (m, 1 H), 3,93 (d, 1 H), 3,74 (d, 1 H), 3,44 - 3,57 (m, 1 H), 3,34 -
3,44 (m, 1 H), 2,56 - 2,76 (m, 1 H), 2,05 - 2,36 (m, 3 H), 1,91 - 2,04 (m, 1 H),
1,88 (s, 3 H), 1,52 - 1,69 (m, 3 H), 1,49 (s, 3 H), 1,43 (dd, 1 H), 0,79 (s, 3 H)

LC-MS (ESI POS): 532,28 (MH+)

[a]p?® =+ 285,8 (¢ 0,11, CHCI3)

Vidu 6

THF/nuge
ngoai troi 0

Piéu ché axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-
benzyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-carboxylic (hop chit 41)

B6 sung tung giot 6N natri hydroxit (1,414ml,
8,49mmol) vao dung dich chta hop chat 21 (1,55g, 2,83mmol) trong
tetrahydrofuran (60ml) va nudc (30,0ml) & 0°C va hdn hop phan Gmg dugc khudy

& 0°C trong 10 phat va & nhiét d¢ trong phong trong thoi gian 56 gio.
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Tetrahydrofuran duoc bay hoi, 16p nudc dugc axit hoa dén pH =1 va dugc chiét

bang AcOEt (100ml x 3). Cac phan chiét hitu co két hop duge rira bang nuée

mubi, dugc lam khd (NaySOy) va duge cd dac. San pham tho duge tinh ché bang
sic ky nhanh silicagel trong DCM/AcOEt/HCO,H 60: 39,5: 0,5, dé chora 1,11g
hop chét tho (Rg= 0,34 trong DCM/AcOEY/HCO,H 50: 49,5 : 0,5).

LC-MS (ESI POS): 534,2 (MH+)

Céc hop chét 1iét ké trong bang 3 dugc didu ché nhu da mé ta cho hop chét

41:
Bang 3
X J , Hiéu o
Hop chat Cau truc Z Phan tich
suat
42 89% LC MS (ESI POS):
4942 (MH+)
43 62% LC MS (ESI POS):
518,1 (MH+)
44 55% LC MS (ESI POS):
506,1 (MH+)
45 41% LC MS (ESI POS):
490,1 (MH+)
LC MS (ESI POS):
0 -
10 20% 520,1 (MH+)
LC MS (ESI POS):
0 —
7 99% 530,1 (MH+)
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| LC MS (ESI POS):
* " 96% 480,1 (MH+)
) B
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0_o"
49 i O':‘T 1% LC MS (ESI POS):
SOL ’ 492,1 (MH+)
o i
O\
50 A©\A ey LC_MS (ESI POS):
OG i ° 542.1 (MH+)
o i
O\
51 NAC( 930, LC MS (ESI POS):
‘G : ° 514.1 (MH+)
0 H
E
52 0’ Ag 075,  |LC_MS (ESI POS):
S0L ’ 540,0 (MH+)
Y i
O\N
AQ 97 LC MS (ESI POS):
> H ° 514,2 (MH+)
LC MS (ESI POS):
. ‘ﬂa’ 20% 556,2
,2 (MH+)
; ;\\«v@ [ [P v—
546,1 (MH+
OOL 1 (M)
’3
i %H\“ﬁA . LC MS (ESI POS):
0 ‘ee' 78% 508,1 (MH+)
OH
° .QW/\¢D
‘eﬂ’ © oov,  |LCMS (ESI POS):

530,1 (MH-+)
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Mo
1 "“'W LC_MS (ESI POS):
58 : 31%
‘e A 524,0 (MH+)
o -
=
OH
59 B :\N' o3, |LCMS (ESI POS):
oL ° 492,1 (MH+)
O -
OH
¥ \T LC MS (ESI POS)
: . 0 _ .
” 90k 08% 14041 (M)
O =
HO, K '\?\NA@X
0% ° LC_ MS (ESI POS):
61 44%
0L 572,2 (MH+)
O z
LC_MS (ESI POS):
0 -
” 9% 15722 (MHH)
LC_MS (ESI POS):
0 -
o 1% 504,0 (MH+)
LC_MS (ESI POS):
0 -
o 95%  |552,1 (MH+)
LC_MS (ESI POS):
0 -
* 9% | 4941 (MH)
LC_MS (ESI POS):
0 _
o 60% | 506,0 (ViH)
HO ~‘\O\N/\v
67 O s, |LC_MS (ESI POS):
A 464,1 (MH+)
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LC MS (ESI POS):
[4) P
08 72% 520,2 (MH+)
LC MS (ESI POS):
0 .
69 7% 504,1 (MH+)
LC MS (ESI POS):
0 P
70 96% 553,2 (MH+)
Vi du 7

1) HATU, NMM, DMF
2) NaSH

S

Cl

Picu ché S-(2-oxo-[1,3]dioxolan-4-yl) este clia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-oxo0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]phenanthren-6b-carbothioic (hop chit 71)

B sung HATU (235mg, 0,618mmol) vao dung dich chita hop chéit 41
(300mg, 0,562mmol) trong DMF khan (11,2ml), gi®t trong moi trudong khi nito,
sau d6 bd sung N-metylmorpholin (0,062ml, 0,562mmol) vao. Hén hop phan Gng
duoc gia nhiét & 65°C trong 40 phut, sau thoi gian do6 su chuyén hoa thanh este
hoat tinh dugc hoan thanh. Hon hop dugc 1am mat xuéng nhiét do trong phong va
) sung NaSH (94mg, 1,685mmol) vao. Dung dich, quay lai mau xanh tham, duoc
khudy & nhiét do trong phong trong thoi gian 20 phut, sau d6 4-clo-1,3-dioxolan-
2-on (206mg, 1,685mmol) duoc bd sung nhé giot vao, sau dé bd sung KI

(46,6mg, 0,28 1mmol) vao, va hdn hop duoc khudy & nhiét do trong phong qua
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dém. AcOEt (70ml) dugc bd sung vao va hdn hop duoc rira bang nude mudi; 16p
nude duge chiét bang AcOEt (2 x 70ml) va cac phan chiét hitu co két hop duoc
rira bang dung dich IN HCI va nude mudi. Pha hitu co duge lam kho bang
Na S04 dugc bay hoi, cho ra 940mg san phdm thé, duogc tinh ché bang sic ky cot
trén silicagel trong su giai hip gradien tit DCM/AcOEt 30 : 1 dén DCM/AcOFEt 5
- 1, dé cho ra
320mg hop chdt mong mudn. Hop chét tao thanh dugc tinh ché thém bing HPLC
diéu ché (pha dong: nudc/ACN khong c6 chit phu gia axit) dé cho ra 140mg chat
ran (hiéu sudt 39%). Phén tich "H-NMR thé hién sy c6 mit cia aldehyt xuat hién
tr sy thuiy phan carbonat.

'H NMR (300 MHz, DMSO-d¢) ppm 7,18 - 7,42 (m, 5 H), 6,26 - 6,38 (m, 2
H), 6,13 (s, 1 H), 5,45 - 5,80 (m, 2 H), 4,88 va 4,92 (t, 1 H), 4,33 va 4,42 (dd, 1 H),
4,09 - 4,24 (m, 1 H), 3,99 va 4,02 (d, 1 H), 3,84 va 3,85 (d, 1 H), 3,45 - 3,60 (m, 1
H), 3,34 - 3,45 (m, 1 H), 2,56 - 2,70 (m, 1 H), 1,97 - 2,34 (m, 4 H), 1,52 - 1,91 (m,
4 H), 1,48 va 1,49 (s, 3 H), 0,90 va 0,92 (s, 3 H)

LC-MS (ESI POS): 636,35 (MH+)

Vidu 8
H
o 0
O\
HO S
|A©\ 1) HATU, NMM, DMF
aany Cl
= 2) /O\N/
H CH
@] DIPEA

Fooa

Diéu ché metoxy-metyl-amit clia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-benzyl)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo-2,4a,4b,5,6,62a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic (hop
chit 72)

B4 sung HATU (235mg, 0,618mmol) vao dung dich chta hop chit 41
(300mg, 0,562mmol) trong DMF khan (10,6ml), giit trong moi trudng khi nito, sau
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d6 bd sung N-metylmorpholin (0,062ml, 0,562mmol) vao. Hdn hop dugc khudy o
70°C trong 40 phut, sau thoi gian nay su chuyén hoa thanh este hoat tinh duoc hoan
thanh. Phan Gng duoc lam mat xudng nhiét do trong phong va N, O-dimetyl
hydroxylamin hydroclorua (164mg, 1,685mmol) duoc bd sung vao, sau d6 TEA
(0,313ml, 2,247mmol) dugc bd sung vao. Hon hop duge khudy & nhiét do trong
phong qua dém. B6 sung thém N, O-dimetyl hydroxylamin hydroclorua (164mg,
1,685mmol) va TEA (0,313ml, 2,247mmol) vao, va hdn hop duoc gia nhiét & 65°C
trong 5 gid. Su chuyén hoa duoc hoan thanh. Hon hgp duge pha lodng bang AcOEt
(60ml) va duoc rira bing nuéc mudi (60ml). Lop nuée duoc chiét bing AcOEt (2 x
60ml), va sau d6 cac phén chiét hiru co duoc rra béng dung dich 1IN HCI, dugc lam
kho bang Na»SO4 dugc bay hoi. San phim thd (700mg) duge tinh ché bang HPLC
didu ché (pha dong trung tinh), thu dwoc 96mg chit rin tho (hidu suit 30%).

"H NMR (300 MHz, DMSO-ds) ppm 7,27 - 7,39 (m, 4 H), 7,24 (dd, 1 H),
6,29 (dd, 1 H), 6,12 (s, 1 H), 5,46 - 5,75 (m, 1 H), 5,36 (d, 1 H), 4,02 - 4,21 (m, 1
H), 3,72 - 3,97 (m, 3 H), 3,38 - 3,63 (m, 1 H), 3,29 (s, 3 H), 2,98 (br, s, 3 H), 2,56
- 2,66 (m, 1 H), 2,03 - 2,34 (m, 3 H), 1,69 - 2,01 (m, 2 H), 1,51 - 1,68 (m, 2 H),
1,49 (s, 3 H), 1,31 - 1,46 (m, 1 H), 0,87 (s, 3 H)

LC-MS (ESI POS): 577,29 MH+

ap® =+ 1221 (c 0,134, CHCl;)

Vidu 9

Piéu ché flometyl este ciia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-8-thiophen-2-ylmetyl-
2,4a,4b,5,6,62,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-
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a]phenanthren-6b-carboxylic (hop chit 73)

B6 sung natri carbonat (157mg, 1,483mmol) vao dung dich chira hop chét 44
(150mg, 0,297mmol) trong DMF khan (3ml) trong mdi truong khi nito. Sau khi khudy
& nhiét do trong phong trong thoi gian 20 phut, hdn hop duoc lam mat xubng 0°C va
bromoflometan (0,371ml, 0,742mmol) dugc bd sung vao. Hon hop phan tng dugc
khudy ¢ 0°C trong 15 phut va & nhiét do RT trong 1 gid; Sau d6, thém 2M dung dich
bromoflometan (0,371ml, 0,742mmol) trong DMF dugc bd sung vao va hon hop duoc
khudy ¢ nhiét do RT trong 46 gid. Hon hop phan mg dugc rét vao dung dich HCI lanh
(Iml 1N HCI va 19ml nuéc) va pha nuée duoc chiét bang AcOEt (3 x 40ml). Cac
phan chiét hitu co két hop duge lam kho (NaySOy4) va duge cd dic. Nguyén liéu tho
(162 mg) dugc tinh ché bing sic ky nhanh silicagel trong su gidi hip gradien tur
DCM/AcOEt 97 : 3 dén DCM/AcOEt 84 : 16 dé cho ra 92mg san phdm tinh khiét
(hiéu suét 58%; R¢= 0,39 tron AcOEt/DCM 20 : 80).

"H NMR (300 MHz, DMSO-d¢) ppm 7,39 (dd, 1 H), 7,26 (dd, 1 H), 6,76 - 7,02
(m, 2 H), 6,30 (dd, 1 H), 6,12 (s, 1 H), 5,76 (dd, 1 H), 5,89 (dd, 3 H), 5,53 - 5,73 (m, 1
H), 5,50 (d, 1 H), 4,12 - 4,28 (m, 1 H), 4,10 (br, s, 2 H), 3,48 - 3,65 (m, 2 H), 2,56 -
2,70 (m, 1 H), 2,04 - 2,33 (m, 2 H), 1,83 - 2,04 (m, 1 H), 1,54 - 1,83 (m, 2 H), 1,50 (s,
3 H), 1,35 - 1,48 (m, 1 H), 0,94 (s, 3 H)

LC-MS (ESI POS): 538,28 MH+

[o]p? =+ 46,49 (¢ 0,111; CHCI3)

Cac hop chat dugc liét ké trong bang 4 dugc diéu ché nhu da mé ta cho hop

chit 73 bang cach sit dung chét alkyl héa pht hop:
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Hop
chat

Cau truc

Phan tich

74

64%

LC-MS  (ESI  POS):  550,31MH+
[a]p® = + 222,5 (c 0,064; CHCl)

'H NMR (300 MHz, DMSO-de) ppm 7,27
- 7,35 (m, 2 H), 7,25 (dd, 1 H), 6,98 - 7,16
(m, 2 H), 6,29 (dd, 1 H), 6,12 (s, 1 H), 5,86
(dd, 1 H), 5,80 (dd, 1 H), 5,52 - 5,76 (m, 1
H), 5,50 (dd, 1 H), 4,09 - 4,24 (m, 1 H),
3,92 (d, 1 H), 3,84 (d, 1 H), 3,42 - 3,69 (m,
2 H), 2,55 - 2,71 (m, 1 H), 2,05 - 2,36 (m,
2 H), 1,77 - 1,92 (m, 1 H), 1,53 - 1,77 (m,
4 H), 1,49 (5, 3 H), 1,39 - 1,47 (m, 1 H),
0,94 (s, 3 H)

75

75%

LC-MS (ESI POS): 5573 MH+
[a]p® = + 1123 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm 7,20
- 7,39 (m, 3 H), 7,09 (¢, 2 H), 6,29 (dd, 1
H), 6,12 (s, 1 H), 5,54 - 5,79 (m, 1 H), 5,52
(d, 1 H), 5,11 (d, 1 H), 5,05 (d, 1 H), 4,08 -
4,22 (m, 1 H), 3,93 (d, 1 H), 3,82 (d, 1 H),
3,51 - 3,59 (m, 1 H), 2,53 - 2,63 (m, 1 H),
2,36 - 2,45 (m, 1 H), 2,22 - 2,36 (m, 2 H),
2,04 - 2,21 (m, 1 H), 1,59 - 1,91 (m, 3 H),
1,33 - 1,59 (m, 2 H), 1,49 (s, 3 H), 0,93 (s,
3 H)

76

37%

LC-MS (ESI POS): 545,04 MI+
[ap® = + 7480 (c 02 MeOH)

'H NMR (300 MHz, DMSO-dg) ppm 7,35
- 742 (m, 1 H), 7,26 (dd, 1 H), 6,84 - 6,99
(m, 2 H), 6,30 (dd, 1 H), 6,12 (s, 1 H), 5,55
- 5,80 (m, 1 H), 5,50 - 5,55 (m, 1 H), 5,06
(s, 2 H), 4,12 - 428 (m, 1 H), 3,93 - 4,12
(m, 2 H), 3,45 - 3,68 (m, 2 H), 2,55 - 2,63
(m, 1 H), 2,02 - 2,33 (m, 3 H), 1,81 - 2,02
(m, 1 H), 1,59 - 1,81 (m, 2 H), 1,49 (s, 3
H), 1,32 - 1,47 (m, 2 H), 0,93 (s, 3 H)
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Vi du 10

1) HATU, DMF
2) NaSH

Pidu ché S-flometyl este ciia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-furan-2-ylmetyl-5-
hydroxy-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic
(hop chit 77)

Hdn hop chta hop chat 45 (453mg, 0,925mmol), HATU (387mg,
1,018mmol) va N-metylmorpholin (0,102ml, 0,925mmol) trong DMF khan (15ml)
trong mdi truong khi nito & 70°C trong 1,5 gio va LC-MS thé hién su tao thanh
este hoat tinh mong muén (chuyén hoa 93%). Dung dich duoc lam mét dén RT va
natri hydro sulfua, khan (156mg, 2,78mmol) dugc bd sung vao. Hon hop duoc
khudy o nhiét d6 RT trong 25 phut, sau d6 dung dich 2M bromoflometan
(1,388ml, 2,78mmol) trong DMF dugc bd sung vao va hén hop dugc khuéy §;
nhiét dd trong phong trong thoi gian 2 gid. Thém bromoflometan (0,463ml,
0,925mmol) duoc bd sung vao va hdn hop phan tng duoc khudy & nhiét d6 RT
qua dém.

Hdn hop phan ung duoc pha lodng biang AcOEt (130ml) va pha hitu co
duogc rira béng nuée va nude mudi, duoe 1am kho (NaySOy4) va dugc cd dic. Hén
hop thd thu duoc (561 mg) duoc tinh ché bing sic ky nhanh trén silicagel trong
su giai hdp gradien tir AcOEt/ ete ddu mo 5 : 95 dén AcOEt/ete ddu mo 30 : 70 va
sau d6 bing DCM dé cho ra 184mg hop chit néu & dé muc nay (hiéu sut 37%; Ry
= 0,79 trong AcOEt/DCM 30 : 70).

"H NMR (300 MHz, DMSO-d¢) ppm 7,54 (dd, 1 H), 7,25 (dd, 1 H), 6,26 -
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6,41 (m, 3 H), 6,12 (s, 1 H), 5,88 (dd, 1 H), 5,78 (dd, 1 H), 5,51 - 5,75 (m, 1 H),
5,50 (dd, 1 H), 4,10 - 4,26 (m, 1 H), 3,95 (s, 2 H), 3,42 - 3,55 (m, 1 H), 3,33 -
3,42 (m, 1 H), 2,56 - 2,69 (m, 1 H), 2,02 - 2,37 (m, 3 H), 1,90 (dt, 1 H), 1,50 -
1,77 (m, 3 H), 1,49 (s, 3 H), 1,40 - 1,48 (m, 1 H), 0,88 (s, 3 H)

LC-MS (EST POS): 538,4 (MH+)

[a]p? =+ 112,4 (c 0,145; CHCI3)

Cac hop chét duoc liét ké trong bang 5 dugc diéu ché nhu d3 mo ta cho hop
chét 77, bit dAu tir din xuat axit phi hop:
Bang 5

Hop Chu tric 7~ | Phan tich

chat suat
LC-MS (ESI POS): 566,46 MH+
[a]p® = + 1633 (c 0,174, CHCl)

"H NMR (300 MHz, DMSO-ds) ppm
729 - 739 (m, 2 H), 7,24 (dd, 1 H),
7,04 - 7,16 (m, 2 H), 6,30 (dd, 1 H),
6,13 (s, 1 H), 5,86 (dd, 1 H), 5,76 (dd,
1 H), 5,52 - 5,74 (m, 1 H), 5,50 (dd, 1
H), 4,07 - 428 (m, 1 H), 3,95 (4, 1
F H), 3,86 (d, 1 H), 3,46 - 3,61 (m, 1
H), 3,33 - 3,46 (m, 1 H), 2,56 - 2,76
(m, 1 H), 2,04 - 2,31 (m, 3 H), 1,78 -
1,95 (m, 1 H), 1,51 - 1,74 (m, 4 H),
1,49 (s, 3 H), 0,88 (s, 3 H)

0,
78 86%

LC-MS (ESI POS): 554,42 MH+
[a]p® = +123,9 (¢ 0,108, CHCI)

'"H NMR (300 MHz, DMSO-ds) ppm
7,42 (dd, 1 H), 7,25 (dd, 1 H), 6,99
(dd, 1 H), 6,95 (dd, 1 H), 6,30 (dd, 1
H), 6,12 (s, 1 H), 5,88 (dd, 1 H), 5,78
(dd, 1 H), 5,53 - 5,76 (m, 1 H), 5,51
(dd, 1 H), 4,18 - 421 (m, 1 H), 4,19
(d, 1 H), 4,12 (d, 1 H), 3,44 - 3,58
(m, 1 H), 3,35 - 3,44 (m, 1 H), 2,58 -
2,75 (m, 1 H), 2,03 - 2,37 (m, 3 H),
1,86 - 2,03 (m, 1 H), 1,52 - 1,79 (m,
3 H), 1,49 (s, 3 H), 1,38 - 1,48 (m, 1

0
79 39%
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H), 0,89 (s, 3 H)

80

16%

LC-MS (ESI POS): 542,37 MH+
[ap® = + 1349 (0,23, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (d, 1 H), 6,29 (dd, 1 H),
6,12 (s, 1 H), 5,89 (dd, 1 H), 5,81
(dd, 1 H), 5,53 - 5,73 (m, 1 H), 5,50
(dd, 1 H), 4,07 - 4,24 (m, 1 H), 3,46
- 3,67 (m, 1 H), 3,32 - 3,45 (m, 1
H), 2,55 - 2,78 (m, 3 H), 1,95 - 2,33
(m, 3 H), 1,82 - 1,95 (m, 1 H), 1,51
- 1,80 (m, 4 H), 1,49 (s, 3 H), 1,29 -
1,47 (m, 2 H), 0,89 (s, 3 H), 0,86 (s,
9 H)

81

11%

LC-MS (ESI POS): 568,14 M+
[0 = + 57,09 (¢ 0,27, DMF)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,25 (dd, 1 H), 6,75 (d, 1 H),
6,61 (dq, 1 H), 6,30 (dd, 1 H), 6,09 -
6,14 (m, 1 H), 5,89 (dd, 1 H), 5,79
(dd, 1 H), 5,51 - 5,75 (m, 1 H), 5,49
(dd, 1 H), 4,14 - 4,26 (m, 1 H), 4,10
(d, 1 H), 4,04 (d, 1 H), 3,31 - 3,50
(m, 2 H), 2,56 - 2,70 (m, 1 H), 2,34
(d, 3 H), 2,02 - 2,30 (m, 3 H), 1,90 -
2,02 (m, 1 H), 1,72 (d, 1 H), 1,51 -
1,67 (m, 1 H), 1,49 (s, 3 H), 1,31 -
1,48 (m, 2 H), 0,89 (s, 3 H)

82

20%

LC-MS (ESI POS): 578,11 MH+

[alp?® = + 131,6 (¢ 0,25, CHCl3)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 7,14 - 7,22 (m,
2 H), 6,75 - 6,90 (m, 2 H), 6,30 (dd,
1 H), 6,12 (s, 1 H), 5,87 (dd, 1 H),
5,77 (dd, 1 H), 5,51 - 5,73 (m, 1 H),
5,49 (dd, 1 H), 4,08 - 4,28 (m, 1 H),
3,89 (d, 1 H), 3,83 (d, 1 H), 3,71 (s,
3 H), 3,39 - 3,52 (m, 1 H), 3,32 -
3,41 (m, 1 H), 2,55 - 2,71 (m, 1 H),
2,03 - 2,37 (m, 3 H), 1,82 - 1,97 (m,
1 H), 1,52 - 1,75 (m, 3 H), 1,49 (s, 3
H), 1,40 - 1,48 (m, 1 H), 0,88 (s, 3
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H)

83

37%

LC-MS (ESI POS): 5282 MH+
[op? = + 132,9 (c 0,1145 CHCl)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,08 - 6,18 (m, 1 H), 5,89 (dd, 1 H),
5,81 (dd, 1 H), 5,51 - 5,73 (m, 1 H),
5,49 (dd, 1 H), 4,05 - 4,26 (m, 1 H),
3,45 - 3,66 (m, 1 H), 3,31 - 3,45 (m,
1 H), 2,55 - 2,81 (m, 3 H), 2,19 -
2,36 (m, 1 H), 1,95 - 2,19 (m, 2 H),
1,79 - 1,93 (m, 1 H), 1,67 - 1,77 (m,
1 H), 1,51 - 1,67 (m, 3 H), 1,49 (s, 3
H), 1,43 - 1,48 (m, 1 H), 1,40 (q, 2
H), 0,89 (s, 3 H), 0,84 (d, 3 H), 0,84
(d, 3 H)

84

10%

LC-MS (ESI POS): 540,2 M+
[o]p? = + 149,8 (C 0,145, CHCL)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,24 (d, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,89 (dd, 1 H), 5,82
(dd, 1 H), 5,55 (m, 1 H), 5,49 (dd, 1
H), 3,99 - 4,28 (m, 1 H), 3,44 - 3,65
(m, 1 H), 3,37 (m, 1 H), 2,56 - 2,70
(m, 1 H), 2,54 - 2,70 (m, 2 H), 2,19
- 2,34 (m, 1 H), 1,98 - 2,19 (m, 3
H), 1,82 - 1,98 (m, 1 H), 1,56 - 1,82
(m, 4 H), 1,37 - 1,56 (m, 6 H), 1,48
(s, 3 H), 0,98 - 1,24 (m, 2 H), 0,89
(s,3 H)

85

43%

LC-MS (ESI POS): 590,18 MH+
[o]p® = + 84,95 (c 0,109, CHCls)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (dd, 1 H), 7,14 - 7,21 (m,
2 H), 7,05 - 7,14 (m, 2 H), 6,30 (dd,
1 H), 6,12 (s, 1 H), 5,88 (dd, 1 H),
5,77 (dd, 1 H), 5,50 - 5,74 (m, 1 H),
5,48 (dd, 1 H), 4,08 - 4,24 (m, 1 H),
3,90 (s, 2 H), 3,32 - 3,51 (m, 2 H),
2,55 -2,71 (m, 1 H), 2,43 - 2,48 (m,
2 H), 2,01 - 2,33 (m, 3 H), 1,82 -
1,94 (m, 1 H), 1,69 (d, 1 H), 1,50 -
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1,65 (m, 4 H), 1,48 (s, 3 H), 1,36 -
1,46 (m, 1 H), 0,88 (s, 3 H), 0,86 (t,
3 H)

86

14%

LC-MS (ESI POS): 562,15 MH+
[o]p? = + 181,2 (¢ 0,37, DMF)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (dd, 1 H), 7,16 (t, 1 H),
7,11 -7,15 (m, 1 H), 6,98 - 7,10 (m,
2 H), 6,30 (dd, 1 H), 6,13 (s, 1 H),
5,89 (dd, 1 H), 5,80 (dd, 1 H), 5,51 -
5,76 (m, 1 H), 5,49 (dd, 1 H), 4,07 -
4,28 (m, 1 H), 3,90 (s, 2 H), 3,42 -
3,54 (m, 1 H), 3,34 - 3,45 (m, 1 H),
2,56 - 2,71 (m, 1 H), 2,25 (s, 3 H),
2,02 - 2,24 (m, 3 H), 1,79 - 1,94 (m,
1 H), 1,51 - 1,73 (m, 4 H), 1,49 (s, 3
H), 0,89 (s, 3 H)

87

31%

LC-MS (ESI POS): 588,11 MH+
[ = + 1556 (c 0,43, DMF)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,94 (d, 1 H),
6,86 (d, 1 H), 6,30 (dd, 1 H), 6,12
(s, 1 H), 5,88 (dd, 1 H), 5,79 (dd, 1
H), 5,53 - 5,76 (m, 1 H), 5,51 (dd, 1
H), 4,16 - 4,25 (m, 1 H), 4,18 (d, 1
H), 4,02 (d, 1 H), 3,45 - 3,61 (m, 1
H), 3,35 - 3,46 (m, 1 H), 2,56 - 2,70
(m, 1 H), 2,05 - 2,31 (m, 3 H), 1,85
- 198 (m, 1 H), 1,68 - 1,78 (m, 1
H), 1,53 - 1,68 (m, 2 H), 1,49 (s, 3
H), 1,39 - 1,47 (m, 1 H), 0,89 (s, 3
H)

88

10%

LC-MS (ESI POS): 562,16 MH+
[ = + 145,2 (c 0,34, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (dd, 1 H), 7,15 - 7,21 (m,
2 H), 7,02 - 7,13 (m, 2 H), 6,30 (dd,
1 H), 6,09 - 6,15 (m, 1 H), 5,88 (dd,
1 H), 5,78 (dd, 1 H), 5,51 - 5,76 (m,
1 H), 5,49 (dd, 1 H), 4,09 - 4,23 (m,
1 H), 3,91 (d, 1 H), 3,85 (d, 1 H),
3,41 -3,54 (m, 1 H), 3,34 - 3,42 (m,

-109-




22552

1 H), 2,55 - 2,70 (m, 1 H), 2,26 (s, 3
H), 2,01 - 2,25 (m, 3 H), 1,79 - 1,96
(m, 1 H), 1,49 (s, 3 H), 1,41 - 1,76
(m, 4 H), 0,88 (s, 3 H)

89

5%

LC-MS (ESI POS): 604,18 MH+
[a]p® = + 94,6 (¢ 0,0905, CHCls)

'"H NMR (300 MHz, DMSO-de)
ppm 7,27 - 7,35 (m, 2 H), 7,24 (d, 1
H), 7,16 - 7,22 (m, 2 H), 6,30 (dd, 1
H), 6,11 (s, 1 H), 5,90 (dd, 1 H),
5,79 (dd, 1 H), 5,52 - 5,69 (m, 1 H),
4,07 - 4,28 (m, 1 H), 3,93 (s, 2 H),
3,31 -3,52 (m, 2 H), 2,54 - 2,70 (m,
1 H), 1,81 -2,37 (m, 5 H), 1,69 (d, 1
H), 1,53 - 1,65 (m, 1 H), 1,48 (s, 3
H), 1,34 - 1,46 (m, 2 H), 1,23 (s, 9
H), 0,88 (s, 3 H)

90

38%

LC-MS (ESI POS): 594,2 MH+
[o]p® = + 80,97 (¢ 0,103, CHCl3)

'H NMR (300 MHz, DMSO-de)
ppm 7,05 - 7,41 (m, 6 H), 6,30 (dd,
1 H), 6,11 (s, 1 H), 5,91 (dd, 1 H),
5,82 (dd, 1 H), 5,53 - 5,73 (m, 1 H),
5,52 (dd, 1 H), 4,01 - 4,36 (m, 1 H),
3,46 - 3,63 (m, 1 H), 3,33 - 3,46 (m,
1 H), 3,13 - 3,23 (m, 1 H), 3,03 -
3,13 (m, 1 H), 2,94 - 3,03 (m, 1 H),
2,80 - 2,94 (m, 1 H), 2,55 - 2,68 (m,
1 H), 2,01 - 2,36 (m, 3 H), 1,81 -
2,01 (m, 1 H), 1,53 - 1,81 (m, 3 H),
1,49 (s, 3 H), 1,38 - 1,48 (m, 1 H),
0,90 (s, 3 H)

91

15%

LC-MS (ESI POS): 556,26 MH+
[o]p® = + 1379 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-dg)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,90 (dd, 1 H), 5,81
(dd, 1 H), 5,51 - 5,71 (m, 1 H), 5,49
(dd, 0 H), 4,04 - 4,27 (m, 1 H), 3,42
- 3,59 (m, 1 H), 3,32 - 3,42 (m, 1
H), 2,56 - 2,70 (m, 2 H), 1,97 - 2,32
(m, 4 H), 1,82 - 1,96 (m, 1 H), 1,69
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- 1,80 (m, 1 H), 1,51 - 1,69 (m, 3
H), 1,49 (s, 3 H), 1,13 - 1,47 (m, 8
H), 0,88 (s, 3 H), 0,85 (t, 3 H), 0,83
(t, 3 H)

92

14%

LC-MS (ESI POS): 5782 MH+
[ap? = + 131,1 (c 0,28, CHCL)

'H NMR (300 MHz, DMSO-ds)
ppm 7,17 - 7,34 (m, 3 H), 6,82 -
7,01 (m, 3 H), 6,30 (dd, 1 H), 6,12
(s, 1 H), 5,86 (dd, 1 H), 5,73 (dd, 1
H), 5,53 - 5,74 (m, 1 H), 5,51 (dd, 1
H), 4,15 - 4,31 (m, 1 H), 4,14 (t, 2
H), 3,51 - 3,71 (m, 1 H), 3,33 - 3,51
(m, 1 H), 3,13 - 3,24 (m, 1 H), 2,96
- 3,13 (m, 1 H), 2,55 - 2,76 (m, 1
H), 2,04 - 2,35 (m, 3 H), 1,82 - 1,97
(m, 1 H), 1,51 - 1,80 (m, 4 H), 1,49
(s,3H), 0,90 (s,3 H)

93

32%

LC-MS (ESI POS): 572,13 MH+
[o]p? = + 148,7 (¢ 033, DMF)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 6,42 (d, 1 H),
6,37 (d, 1 H), 6,30 (dd, 1 H), 6,12
(s, 1 H), 5,87 (dd, 1 H), 5,77 (dd, 1
H), 5,51 - 5,76 (m, 1 H), 5,49 (dd, 1
H), 4,07 - 4,27 (m, 1 H), 3,96 (d, 1
H), 3,86 (d, 1 H), 3,45 - 3,58 (m, 1
H), 3,34 - 3,45 (m, 1 H), 2,57 - 2,71
(m, 1 H), 1,98 - 2,32 (m, 3 H), 1,83
- 1,94 (m, 1 H), 1,49 (s, 3 H), 1,42 -
1,76 (m, 4 H), 0,88 (s, 3 H)

94

21%

LC-MS (ESI POS): 540,27 M+
[o]p? = + 126,8 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,89 (dd, 1 H), 5,79
(dd, 1 H), 5,51 - 5,75 (m, 1 H), 5,49
(dd, 1 H), 4,01 - 4,26 (m, 1 H), 3,43
- 3,64 (m, 1 H), 3,31 - 3,42 (m, 1
H), 2,55 - 2,71 (m, 2 H), 2,19 - 2,35
(m, 1 H), 1,95 - 2,19 (m, 3 H), 1,81
- 1,95 (m, 1 H), 1,52 - 1,78 (m, 7
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H), 1,49 (s, 3 H), 1,40 - 1,48 (m, 1
H), 1,01 - 1,36 (m, 5 H), 0,89 (s, 3
H)

95

23%

LC-MS (ESI POS): 542,05 MH*
[o]p® = + 167,0 (¢ 0,2, CHCL)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,89 (dd, 1 H), 5,82
(dd, 1 H), 5,50 - 5,72 (m, 1 H), 5,49
(dd, 1 H), 4,08 - 4,26 (m, 1 H), 3,43
- 3,59 (m, 1 H), 3,33 - 3,43 (m, 1
H), 2,61 - 2,70 (m, 1 H), 2,58 (t, 2
H), 1,98 - 2,36 (m, 3 H), 1,80 - 1,94
(m, 1 H), 1,51 - 1,77 (m, 5 H), 1,49
(s, 3 H), 1,39 - 1,48 (m, 1 H), 1,13 -
1,36 (m, 3 H), 0,89 (s, 3 H), 0,81 (t,
3 ), 0,78 (t, 3 H)

96

16%

LC-MS (ESI POS): 620,19 MH+
[o]p® = + 128,8 (¢ 0,105, CHCls)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 7,13 - 7,21 (m,
2 H), 6,81 - 6,90 (m, 2 H), 6,30 (dd,
1 H), 6,11 (s, 1 H), 5,86 (dd, 1 H),
5,75 (dd, 1 H), 5,49 - 5,75 (m, 1 H),
5,48 (dd, 1 H), 4,10 - 4,24 (m, 1 H),
3,94 (d, 1 H), 3,87 (d, 1 H), 3,31 -
3,50 (m, 2 H), 2,54 - 2,72 (m, 1 H),
1,95 - 2,32 (m, 3 H), 1,82 - 1,95 (m,
1 H), 1,51 - 1,75 (m, 3 H), 1,48 (s, 3
H), 1,34 - 1,46 (m, 1 H), 1,24 (s, 9
H), 0,88 (s, 3 H)

98

18%

LC-MS (ESI POS): 5522 MH+
[a]p?® = + 104,3 (¢ 0,6, CHCI)

'H NMR (300 MHz, DMSO-de)
ppm 7,25 (dd, 1 H), 6,30 (dd, 1 H),
6,18 (d, 1 H), 6,12 (s, 1 H), 5,96
(dq, 1 H), 5,88 (dd, 1 H), 5,79 (dd, 1
H), 5,51 - 5,76 (m, 1 H), 5,49 (dd, 1
H), 4,09 - 4,26 (m, 1 H), 3,92 (d, 1
H), 3,85 (d, 1 H), 3,40 - 3,52 (m, 1
H), 3,33 - 3,42 (m, 1 H), 2,57 - 2,70
(m, 1 H), 2,20 - 2,26 (m, 1 H), 2,18
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(d, 3 H), 2,01 - 2,16 (m, 2 H), 1,83 -
1,96 (m, 1 H), 1,52 - 1,77 (m, 3 H),
1,49 (s, 3 H), 1,37 - 1,48 (m, 1 H),
0,88 (s, 3 H)

99

16%

LC-MS (ESI POS): 599,88 MM+
[o]p® = + 115,9 (¢ 0,162, CHCls)

'H NMR (300 MHz, DMSO-ds)
ppm 7,25 (dd, 1 H), 6,95 (d, 1 H),
6,87 (d, 1 H), 6,30 (dd, 1 H), 6,11
(s, 1 H), 5,89 (dd, 1 H), 5,79 (dd, 1
H), 5,52 - 5,72 (m, 1 H), 5,50 (dd, 1
H), 4,19 (d, 1 H), 4,15 - 4,21 (m, 1
H), 4,08 (d, 1 H), 3,33 - 3,52 (m, 2
H), 2,54 - 2,70 (m, 1 H), 2,37 (s, 3
H), 2,04 - 2,30 (m, 3 H), 1,89 - 2,03
(m, 1 H), 1,68 - 1,79 (m, 1 H), 1,52
- 1,68 (m, 1 H), 1,49 (s, 3 H), 1,35 -
1,47 (m, 2 H), 0,89 (s, 3 H)

100

19%

LC-MS (ESI POS): 542,18 MH+
[o]p? = + 143,9 (¢ 0,25, MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,79 - 6,03 (m, 1 H),
5,71 - 5,94 (m, 1 H), 5,51 - 5,73 (m,
1 H), 5,49 (dd, 1 H), 4,18 (dd, 1 H),
3,51 (t, 1 H), 3,32 - 3,45 (m, 1 H),
2,58 -2,70 (m, 1 H), 2,01 - 2,35 (m,
5 H), 1,83 - 2,01 (m, 1 H), 1,56 -
1,83 (m, 4 H), 1,49 (s, 3 H), 1,43 -
1,56 (m, 2 H), 0,97 (t, 3 H), 0,80 -
0,93 (m, 7 H), 0,75 (d, 2 H)

101

18%

LC-MS (ESI POS): 554,02 MH+
[op® = + 129,0 (c 0,111, CHCls)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,12 (s, 1 H), 5,90 (dd, 1 H), 5,82
(dd, 1 H), 5,56 (m, 1 H), 5,51 (m, 1
H), 3,98 - 4,30 (m, 1 H), 3,49 - 3,73
(m, 1 H), 3,34 - 3,47 (m, 1 H), 2,96
- 3,17 (m, 1 H), 2,76 - 2,93 (m, 1

‘H), 2,55 -2,69 (m, 1 H), 2,21 - 2,32

(m, 2 H), 2,02 - 2,20 (m, 2 H), 1,89
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(dt, 1 H), 1,54 - 1,80 (m, 4 H), 1,43
21,53 (m, 1 H), 1,49 (s, 3 H), 0,90
(s,3H)

102

17%

LC-MS (ESI POS): 512,12 MH+
[o]p® = + 129,6 (¢ 0,25, MeOH)

'H NMR (300 MHz, DMSO-ds)
ppm 7,24 (d, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,90 (dd, 1 H), 5,80
(dd, 1 H), 5,51 - 5,77 (m, 1 H), 5,49
(dd, 1 H), 4,16 (d, 1 H), 3,46 - 3,66
(m, 1 H), 3,31 - 3,46 (m, 1 H), 2,60
- 2,80 (m, 2 H), 2,60 - 2,75 (m, 1
H), 2,19 - 2,36 (m, 1 H), 2,01 - 2,19
(m, 2 H), 1,81 - 1,96 (m, 1 H), 1,55
- 1,81 (m, 2 H), 1,49 (s, 3 H), 1,34 -
1,55 (m, 2 H), 0,78 - 0,99 (m, 1 H),
0,90 (s, 3 H), 0,27 - 0,59 (m, 2 H), -
0,06 - 0,27 (m, 2 H)

103

29%

LC-MS (ESI POS): 568,23 MH+
[o]p® = + 172,6 (¢ 0,21, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7,24 (dd, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,89 (dd, 1 H), 5,81
(dd, 1 H), 5,51 - 5,71 (m, 1 H), 5,49
(dd, 1 H), 4,02 - 4,26 (m, 1 H), 3,45
- 3,66 (m, 1 H), 3,31 - 3,45 (m, 1
H), 2,55 - 2,82 (m, 3 H), 2,17 - 2,33
(m, 1 H), 1,95 - 2,17 (m, 2 H), 1,81
- 1,94 (m, 1 H), 1,52 - 1,78 (m, 8
H), 1,49 (s, 3 H), 1,26 - 1,47 (m, 4
H), 1,00 - 1,24 (m, 3 H), 0,89 (s, 3
H), 0,70 - 0,86 (m, 2 H)

104

19%

LC-MS (ESI POS): 552,22 MH+
[o]p? = + 1504 (c 0,24, MeOH)

'H NMR (300 MHz, DMSO-de)
ppm 7.24 (d, 1 H), 6,29 (dd, 1 H),
6,11 (s, 1 H), 5,91 (dd, 1 H), 5,83
(dd, 1 H), 5,51 - 5,75 (m, 1 H), 5,50
(dd, 1 H), 3,51 - 3,69 (m, 1 H), 3,41
(q, 1 H), 2,54 - 2,87 (m, 2 H), 1,51 -
2,36 (m, 11 H), 1,49 (s, 3 H), 0,95 -
1,46 (m, 7 H), 0,87 (s, 3 H), 0,51 -
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0,75 (m, 1 H)

LC-MS (ESI POS): 601,08 MH+
[a]p® = + 76,63 (¢ 0,16 DMF)

'"H NMR (300 MHz, DMSO-ds)
ppm 7,55 (dt, 1 H), 7,37 (d, 1 H),
7,20 - 7,30 (m, 2 H), 7,12 (ddd, 1
7% | H), 6,98 (ddd, 1 H), 6,32 (dd, 1 H),
6,13 (s, 1 H), 591 (dd, 1 H), 5,81
(dd, 1 H), 5,53 - 5,77 (m, 1 H), 5,51
(dd, 1 H), 4,10 - 4,38 (m, 2 H), 3,84
- 4,03 (m, 1 H), 3,71 (s, 3 H), 3,33 -
3,41 (m, 2 H), 2,55 - 2,68 (m, 1 H),
2,10 - 2,34 (m, 3 H), 1,92 - 2,03 (m,
1 H), 1,53 - 1,86 (m, 3 H), 1,50 (s, 3
H), 1,38 - 1,48 (m, 1 H), 0,90 (s, 3
H)

105

Vi du 11

1) MsCl, DIPEA

axetonitril EtOH, (CH,0),

—
/©/\NHOH
(0]

2) TBAF, Kl

107

Piéu ché (6S,8S,9R,10S,118,13S,145)-6,9-diflo-17-(2-flo-axetyl)-11-
hydroxy-10,13-dimetyl-6,7,8,9,10,11,12,13,14,15-decahydro-
xyclopenta[a]phenanthren-3-on (chét trung gian 106)

B sung DIPEA (0,396ml, 2,246mmol) va
Ms-CI (0,155ml, 1,982mmol) vao dung dich chtta hgp chét 6 (0,5g, 1,321mmol)
trong axetonitril nguyén chat (20ml), trong mdi truong khi nito va
Ms-Cl (0,155ml, 1,982mmol) dugc bd sung vao va hdn hop phan ing dugce khudy
& nhiét do trong phong trong thoi gian 1 gio. Sau do, TBAF (2,64ml, 2,64mmol)
IM trong THF va kali florua (0,077g, 1,321mmol) duogc ) sung vao va hén hop
duge gia nhiét & nhiét d6 hdi lvu qua dém. Hon hop dugc pha lodng bing AcOEt
va pha hitu co dugc dugce rira béng nuée, nude mudi, duge 1am khd (NaySO4) va

duge ¢ dic. San phdm thé duge tinh ché bang sic ky nhanh trén silicagel, trong
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su giai hip gradien tir ete dau moé/AcOEt 8: 2 dén AcOEt, dé cho ra hop chét néu
& dé muc nay.
(Hiéu suét 98%).

LC-MS (ESI POS): 381,3 MH

Piéu ché (4aS,4bR,5S,6aS,6bR,9aS,10a8,10bS,12S)-4b,12-diflo-6b-(2-
flo-axetyl)-5-hydroxy-4a,6a-dimetyl-8-(4-metyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on (hgp chat 107)

Thu duogc hop chit 107 trong phan ung c6 hiéu suat 48% cta chét trung
gian 40 v&i N-(4-Metyl-benzyl)-hydroxylamin, nhu da mo ta cho hop chét 10 (vi
du 4). |

"H NMR (300 MHz, DMSO-ds) ppm 7,27 (dd, 1 H), 7,03 - 7,22 (m, 4 H),
6,30 (dd, 1 H), 6,13 (s, 1 H), 5,49 - 5,79 (m, 1 H), 5,45 (d, 1 H), 4,89 (d, 2 H),
4,07 - 4,29 (m, 1 H), 3,87 (d, 1 H), 3,76 (d, 1 H), 3,40 - 3,61 (m, 1 H), 3,31 - 3,40
(m, 1 H), 2,55 -2,68 (m, 1 H), 2,28 (s, 3 H), 2,02 - 2,27 (m, 3 H), 1,74 - 1,96 (m,
1 H), 1,51 - 1,73 (m, 3 H), 1,49 (s, 3 H), 1,46 (dd, 1 H),
0,84 (s, 3 H)

LC-MS (ESI POS): 530,25 MH+

[a]p?® =+ 176,3 (¢ =0,1715, CHCI3)

| Cac hop chét dugc liét ké trong bang 6 duge diéu ché nhu da mé ta cho hop

chit 41 107, bing cich thém vong vao chét trung gian 106 bang hydroxylamin

hoac hydroxylamin hydroclorua phu hop.

Béang 6
H(’);p CAu tric ng u Phan tich
chat suat

LC-MS (ESI POS): 506,19 MH+

43% [a]p?® = + 180,8 (¢ 0,2 MeOH)
108

'H NMR (300 MHz, DMSO-ds) ppm
7,59 (dd, 1 H), 7,27 (dd, 1 H), 6,41 (dd,

1 H), 6,25 - 6,35 (m, 2 H), 6,12 (s, 1 H),
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5,49 - 5,80 (m, 1 H), 5,46 (dd, 1 H), 5,00
(d, 2 H), 4,09 - 4,26 (m, 1 H), 3,98 (d, 1
H), 3,84 (d, 1 H), 3,41 - 3,61 (m, 1 H),
3,31 - 3,41 (m, 1 H), 2,56 - 2,70 (m, 1
H), 2,03 - 2,33 (m, 3 H), 1,79 - 1,96 (m,
1 H), 1,50 - 1,70 (m, 3 H), 1,49 (s, 3 H),
1,44 (dd, 1 H), 0,85 (s, 3 H)

109

30%

LC-MS (ESI POS): 53427 MH+
[ap® = + 1574 (c 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 - 7,38 (m, 2 H), 7,27 (dd, 1 H), 7,07
=721 (m, 2 H), 6,30 (dd, 1 H), 6,13 (s, 1
H), 5,48 - 5,83 (m, 1 H), 5,45 (m, 1 H),
4,90 (dd, 1 H), 4,80 (dd, 1 H), 4,16 (m, 1
H), 3,93 (d, 1 H), 3,79 (d, 1 H), 3,44 -
3,60 (m, 1 H), 3,25 - 3,43 (m, 1 H), 2,56
- 2,70 (m, 1 H), 2,10 - 2,32 (m, 3 H),
1,79 - 1,97 (m, 1 H), 1,52 - 1,71 (m, 3
H), 1,49 (s, 3 H), 1,40 - 1,47 (m, 1 H),
0,84 (s, 3 H)

110

79%

LC-MS (ESI POS): 506,19 MH+
[op?> = + 180,8 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-d¢) ppm
7,59 (dd, 1 H), 7.27 (dd, 1 H), 6,41 (dd,
1 H), 6,25 - 6,35 (m, 2 H), 6,12 (s, 1 H),
5,49 - 5,80 (m, 1 H), 5,46 (dd, 1 H), 5,00
(d, 2 H), 4,09 - 4,26 (m, 1 H), 3,98 (d, 1
H), 3,84 (d, 1 H), 3,41 - 3,61 (m, 1 H),
331 - 3,41 (m, 1 H), 2,56 - 2,70 (m, 1
H), 2,03 - 2,33 (m, 3 H), 1,79 - 1,96 (m,
1 H), 1,50 - 1,70 (m, 3 H), 1,49 (s, 3 H),
1,44 (dd, 1 H), 0,85 (s, 3 H)

111

54%

LC-MS (ESI POS): 54623 MH+
[ap® = + 1892 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-d¢) ppm
7,27 (dd, 1 H), 7,12 - 7,24 (m, 2 H), 6,79
- 6,94 (m, 2 H), 6,30 (dd, 1 H), 6,13 (s, 1
H), 5,50 - 5,79 (m, 1 H), 5,45 (dd, 1 H),
4,89 (d, 2 H), 4,12 - 4,25 (m, 1 H), 3,85
(d, 1 H), 3,73 (s, 3 H), 3,75 (d, 1 H),
3,39 - 3,54 (m, 1 H), 3,30 - 3,38 (m, 1
H), 2,55 - 2,68 (m, 1 H), 2,04 - 2,33 (m,

-117-




22552

3 H), 1,80 - 1,96 (m, 1 H), 1,51 - 1,71
(m, 3 H), 1,49 (s, 3 H), 1,45 (dd, 1 H),
0,84 (s, 3 H)

112

33%

LC-MS (ESI POS): 5083 MH+
[ap® = + 1476 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,26 (dd, 1 H), 6,29 (dd, 1 H), 6,11 (s, 1
H), 5,49 - 5,82 (m, 1 H), 5,45 (dd, 1 H),
5,29 (dd, 1 H), 5,17 (dd, 1 H), 4,00 -
4,28 (m, 1 H), 3,53 (dt, 1 H), 3,31 - 3,43
(m, 1 H), 2,56 - 2,68 (m, 3 H), 1,83 -
2,43 (m, 6 H), 1,51 - 1,77 (m, 6 H), 1,49
(s,3 H), 1,35 - 1,47 (m, 3 H), 1,06 - 1,29
(m, 2 H), 0,86 (s, 3 H)

113

27%

LC-MS (ESI POS): 51031 MH+
[alp?® = + 1183 (¢ 0,25, CHCL)

'H NMR (300 MHz, DMSO-ds) ppm
7,26 (dd, 1 H), 6,29 (dd, 1 H), 6,11 (s, 1
H), 5,49 - 5,79 (m, 1 H), 5,46 (d, 1 H),
5,30 (dd, 1 H), 5,17 (dd, 1 H), 4,04 -
4,29 (m, 1 H), 3,54 (t, 1 H), 3,31 - 3,40
(m, 1 H), 2,55 - 2,86 (m, 3 H), 2,06 -
2,34 (m, 2 H), 1,82 - 2,03 (m, 2 H), 1,52
- 1,75 (m, 2 H), 1,49 (s, 3 H), 1,39 - 1,48
(m, 3 H), 1,22 - 1,38 (m, 1 H), 0,86 (s, 9
H), 0,86 (s, 3 H)

114

42%

LC-MS (ESI POS): 556,14 MH+
[op® = + 1850 (c 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
727 (dd, 1 H), 6,97 (d, 1 H), 6,87 (d, 1
H), 6,30 (dd, 1 H), 6,12 (s, 1 H), 5,50 -
5,79 (m, 1 H), 5,47 (d, 1 H), 5,15 (dd, 1
H), 5,04 (dd, 1 H), 4,15 - 4,21 (m, 1 H),
4,19 (d, 1 H), 3,96 (d, 1 H), 3,44 - 3,58
(m, 1 H), 3,31 - 3,44 (m, 1 H), 2,55 -
2,67 (m, 1 H), 2,05 - 2,25 (m, 3 H), 1,84
21,98 (m, 1 H), 1,63 - 1,73 (m, 1 H),
1,51 - 1,63 (m, 1 H), 1,49 (s, 3 H), 1,38 -
1,47 (m, 2 H), 0,85 (s, 3 H)
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Vi dy 12

CsCO,, KI,
DMF

P
(o

Piéu  ché  (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-6b-(2-tert-butyl-dimetyl-sililoxy-axetyl)-8-[4-(2-tert-butyl-dimetyl-
sililoxy-etoxy)-benzyl]-4a,6a-dimetyl-4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]Jphenanthren-2-on (chit trung
gian 115)

Bd sung xesi carbonat (223mg, 0,683mmol), (2-bromoetoxy)(tert-
butyl)dimetylsilan (135ul, 0,621mmol) va kali iodua (10mg, 0,066mmol) vao
dung dich chta hop chat 22 (200mg, 0,311mmol) trong DMF khan
(8ml), trong mdi truong khi nito. Hén hop phan tng dugc gia nhiét & 50°C qua
dém, va thém xesi carbonat (0,056g, 0,171mmol) va (2-bromoetoxy)(tert-
butyl)dimetylsilan (0,033ml, 0,155mmol) dugc bd sung vao. Sau d6 hdn hop nay
dugc khudy thém & 50°C trong 8 gid. Hon hop phan ting dugc pha lodng bing
AcOEt va pha hitu co dugc rua béng nudc, duoc lam kho béng NazSO4 va duoc
¢ ddc. Chét can duoge tinh ché bing sic ky nhanh trén silicagel, trong su giai hap
gradien tir DCM dén DCM/AcOEt 7:3 cho ra 256mg, (hiéu suat 92%).

LC-MS (ESI POS): 802,4 (MH+)

Diéu ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-8-[4-(2-hydroxy-etoxy)-benzyl]-4a,6a-
dimetyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on (hep chit 116)

B6 sung tetrabutylamoni florua (0,670ml, 0,670mmol) vao dung dich chira
hop chat 115 (0,256g, 0,319mmol) trong THF khan (8ml), & 0°C trong moi trudng
khi nito va hdn hop dugc khudy & 0°C trong thoi gian 1 gid va & nhiét do trong
phong trong thoi gian 1,5 gid. Dung méi dugc bay hoi va san pham tho (535mg)
duoc tinh ché bang sic ky nhanh trén silicagel, trong su giai hip gradien tir
DCM/AcOEt 9: 1 dén AcOEt/EtOH 9: 1. Tinh ché lai san pham thu dugc bing sic
ky nhanh trén silicagel, trong su giai hap gradien tt DCM/AcOFEt 6: 4 dén
AcOEt/EtOH 97: 3 thu dugc 46mg hop chit néu & dé muc nay (hiéu suit 25%).

"H NMR (300 MHz, DMSO-ds) ppm 7,26 (dd, 1 H), 7,11 - 7,22 (m, 2 H),
6,76 - 6,91 (m, 2 H), 6,30 (dd, 1 H), 6,13 (s, 1 H), 5,50 - 5,74 (m, 1 H), 5,43 (dd,
1 H), 4,80 (t, 1 H), 4,65 (s, 1 H), 4,04 - 4,25 (m, 1 H), 3,92 - 4,01 (m, 2 H), 3,60 -
3,90 (m, 5 H), 3,32 - 3,56 (m, 2 H), 2,56 - 2,68 (m, 1 H), 1,83 - 2,44 (m, 5 H),
1,51-1,68 (m, 3 H), 1,49 (s, 3 H), 1,37 - 1,47 (m, 1 H), 0,80 (s, 3 H)

LC-MS (ESI POS): 574,39 (MH+)

[a]p? =+ 155,8 (¢ 0,2 MeOH)

Vi du 13
Oy, O _OH
N* HN
BiCls KBH,
EtOH
Cl Cl
117 118

Piéu ché N-(4-clophenyl) hydroxylamin (chit trung gian 118)

B sung bismuth(Il)clorua (0,400g, 1,269mmol) vao hé phan tin chua 1-
clo-4-nitrobenzen 117 (lg, 6,35mmol) trong etanol (32ml) tuyét dbi va nuéc
(10,24ml); Sau do, kali borohydrua (0,514g, 9,52mmol) dugc b6 sung vao tu tu
cung véi khudy trong bé nuée, trong moi trudng khi nito. Hon hop tré lai mau
den va chét két tia den duogc tao thanh. Sau khi khudy 20 phut & nhiét d6 RT,

trong mdi trudng khi nito, hdn hop dugc axit hoa bang 0,5N HCI dén pH = 7 va
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duoc chiét ngay bang etyl ete. Cac phan chiét hitu co dwgce 1am kho bang Na,»SOy
va duoc ¢d dic dé cho ra hydroxylamin mong mudn (959mg), ma dugc sir dung
nhu vy luén ma khéng can tinh ché thém.

LC-MS (ESI POS): 126,9 (MH+)
Vi du 14

Piéu ché 2-((6S,9R,108,118,135)-6,9-diflo-11-hydroxy-10,13-dimetyl-3-
0x0-6,7,8,9,10,11,12,13,14,15-decahydro-3H-xyclopentafa]phenanthren-17-
yl)-2-oxo0-etyl este ciia axit axetic (chit trung gian 120)

B sung kali axetat (3,83g, 39,.0mmol) vao dung dich chita (9R, 108, 118,
13S,17R)-17-(2-axetoxy-axetyl)-9-clo-11-hydroxy-10,13-dimetyl-3-0xo0-
6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-xyclopenta[a]phenanthren-17-yl
este cua axit butyric (chit trung gian 119) (2,48g, 4,88mmol) trong DMF khan
(60ml), trong moi trudng khi nito va hdn hop phan tmg duogc khudy & 100°C trong
1,5 gid. Hon hop phan Gng lanh duge rot vao nude da va nude mudi (200ml) va
16p nude nay duogc chiét bang AcOEt (3 x 150ml). Cac phén chiét hiru co két hop
duoc ria béng nudc va nude mudi, duge lam kho béng NaySOy4 va dugc co didc
dé cho ra 2,55g san pham tho hop chit néu & dé muc nay ma duogc sir dung trong
budc tiép theo ludn ma khong can tinh ché thém.

"H NMR (300 MHz, DMSO-ds): ppm 7,29 (dd, 1 H), 6,99 (dd, 1 H), 6,29
(dd, 1 H), 5,98 - 6,15 (m, 1 H), 5,68 (dddd, 1 H), 5,56 (dd, 1 H), 5,10
(d, 1 H), 4,92 (d, 1 H), 3,98 - 4,23 (m, 1 H), 2,56 - 2,83 (m, 1 H), 2,26 - 2,44 (m,
3 H), 2,14 - 2,26 (m, 1 H), 2,09 (s, 3 H), 1,71 - 1,87 (m, 1 H), 1,55 - 1,65 (m, 2
H), 1,53 (s, 3 H), 1,15 (s, 3 H),
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LC-MS (ESI POS): 421,97 (MH+)

Pidu ché (6S,9R,108,118,13S)-6,9-diflo-11-hydroxy-17-(2-hydroxy-
axetyl)-10,13-dimetyl-6,7,8,9,10,11,12,13,14,15-decahydro-
xyclopenta[a]phenanthren-3-on (chz‘it trung gian 121)

B6 sung Candida Antarctica Lipaza (2U/mg) (510mg, 6,06mmol) vao dung
dich chira (chét trung gian 120) (2,55g, 6,06mmol) trong etanol (100ml), va hdn
hop phan ung duoc khudy & 37°C qua dém. Hdn hop phan tng duoc loc, rira bing
metanol, va chit cin duoc tinh ché bang sic ky nhanh trén silicagel, trong su giai
hép gradien tir DCM/AcOEt 90:10 dén DCM/AcOEt 50:50, dé cho ra 1,62g hop
chét néu ¢ dé muc nay (hiéu suit 70,6%).

'"H NMR (300 MHz, DMSO-ds): ppm 7,29 (dd, 1 H), 6,87 (dd, 1 H), 6,29
(dd, 1 H), 6,09 - 6,17 (m, 1 H), 5,67 (dddd, 1 H), 5,53 (dd, 1 H), 4,77
(t, 1 H), 4,44 (dd, 1 H), 4,26 (dd, 1 H), 4,04 - 4,15 (m, 1 H), 2,56 - 2,79 (m,
1 H), 2,39 (dd, 1 H), 2,25 - 2,35 (m, 2 H), 2,09 - 2,25 (m, 1 H), 1,76 (td, 1 H),
1,55-1,66 (m,2 H), 1,53 (s, 3 H), 1,17 (s, 3 H),

LC-MS (ESI POS): 379,99 (MH+)

Vi du 15

(CHz0),

Hbi luu EtOH

Piéu ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-8-phenyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on (h¢p chat 122)

Hon hop chtra 121, N-phenyl hydroxylamin (57,7mg, 0,529mmol) va
paraformaldehyt (47,6mg, 1,586mmol) trong etanol (6ml) dugc khudy & 100°C
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trong 19 gid. Phadn Ung chua hoan thanh. N-phenyl hydroxylamin (20mg,
0,183mmol) va paraformaldehyt (27mg, 0,899mmol) dugc bd sung vao va hén
hop nay dugc gia nhiét & 100°C trong 3 gid nita. Dung mdi dugc bay hoi va chét
can duge tinh ché bang sic ky nhanh silicagel trong su giai hap gradien tir DCM
dén AcOEt/MeOH/DCM 9.8 : 0.2 : 90, dén AcOEt/MeOH/DCM 29.8 : 0.2 : 70,
cho ra 83mg hop chit tho (hiéu suit 63%; R¢= 0,24 trong AcOEt/MeOH/DCM 29
:1:70).

"H NMR (300 MHz, DMSO0-d6) ppm 7,19 - 7,36 (m, 3 H), 6,90 - 7,04 (m, 3
H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,52 - 5,79 (m, 1 H), 5,51 (dd, 1 H), 4,92 (t, 1
H), 4,51 (dd, 1 H), 4,29 (dd, 1 H), 4,17 - 4,24 (m, 1 H), 4,13 (t, 1 H), 3,50 - 3,66
(m, 1 H), 2,61 - 2,71 (m, 1 H), 2,57 (dd, 1 H), 2,01 - 2,35 (m, 3 H), 1,51 - 1,82
(m, 4 H), 1,50 (s, 3 H), 0,91 (s, 3 H)

LC-MS (ESI POS): 500,17 MH+

[a]p?® =+ 71,09 (¢ 0,092; CHCls)

Céac hop chat liét ké trong bang 7 dugc didu ché nhu da mo ta cho hop chat
122, bang cach thém vong cho chét trung gian 121 bang hydroxylamin,
hydroxylamin hydroclorua hodc hydroxylamin dugc bdo vé phu hgp. Trong
truong hop cudi cung, phan ing khr bao vé dugc thuc hién trén san phém cubi
cung.

Hop chét cudi cing duge tinh ché bang sic ky cot silicagel hoic HPLC

diéu cheé.

Bang 7
Hop | o4y tric Hi¢u | by an tich
chat suat
LC-MS (ESI POS): 534,19 MH+
g30, | [0I* = + 7274 (c 0,19; CHCL)

123 'H NMR (300 MHz, DMSO-d¢) ppm

7,29 - 7,38 (m, 2 H), 7,25 (dd, 1 H), 6,93
G - 7,05 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,52 - 5,77 (m, 1 H), 5,51 (d, 1 H),
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4,94 (t, 1 H), 4,48 (dd, 1 H), 4,28 (dd, 1
H), 4,17 - 424 (m, 1 H), 4,13 (¢, 1 H),
3,59 (g, 1 H), 2,60 - 2,69 (m, 1 H), 2,59
(dd, 1 H), 2,00 - 2,32 (m, 3 H), 1,51 -
1,83 (m, 4 H), 1,49 (s, 3 H), 0,90 (s, 3
H)

124

60%

LC-MS (ESI POS): 514,22 MH+
[o]p?® = + 81,8 (c 0,125, CHCI)

'H NMR (300 MHz, DMSO-ds) ppm
7,26 (d, 1 H), 7,09 (m, 2 H), 6,87 (m, 2
H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,51 -
5,78 (m, 1 H), 5,31 - 5,52 (m, 1 H), 4,39
- 4,60 (m, 1 H), 4,14 - 4,36 (m, 2 H),
4,07 (t, 1 H), 3,57 (q, 1 H), 2,65 (m, 1
H), 2,23 (s, 3 H), 1,97 - 2,34 (m, 4 H),
1,59 - 1,85 (m, 2 H), 1,49 (s, 3 H), 1,39 -
1,59 (m, 3 H), 0,90 (s, 3 H)

125

51%

LC-MS (BSI POS): 551,22 MH+
[a]p® = + 573 (c 0,3, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
8,74 (dd, 1 H), 8,26 (dd, 1 H), 7,93 (d, 1
H), 7,50 (dd, 1 H), 7,46 (dd, 1 H), 7,40
(d, 1 H), 7,26 (dd, 1 H), 6,28 (dd, 1 H),
6,07 (s, 1 H), 5,53 - 5,78 (m, 1 H), 5,53
(dd, 1 H), 4,97 (t, 1 H), 4,58 (dd, 1 H),
435 (dd, 1 H), 4,28 (t, 1 H), 4,14 - 4,25
(m, 1 H), 3,57 - 3,77 (m, 1 H), 2,72 -
2,85 (m, 1 H), 2,56 - 2,70 (m, 1 H), 2,10
2,31 (m, 3 H), 1,54 - 1,90 (m, 4 H),
1,50 (s, 3 H), 0,94 (s, 3 H)

126

10%

LC-MS (ESI POS): 501,14 MH+
[a]p® = + 78,05 (c 0,0925; CHCls)

'H NMR (300 MHz, DMSO-ds) ppm
8,29 (dd, 1 H), 8,21 (dd, 1 H), 7,38 (ddd,
1 H), 7,31 (ddd, 1 H), 7,26 (dd, 1 H),
6,28 (dd, 1 H), 6,08 (s, 1 H), 5,53 - 5,74
(m, 1 H), 5,51 (dd, 1 H), 4,95 (t, 1 H),
4,50 (dd, 1 H), 4,30 (dd, 1 H), 4,12 -
424 (m, 2 H), 3,53 - 3,71 (m, 1 H), 2,55
- 2,75 (m, 2 H), 1,98 - 2,33 (m, 3 H),
1,51 - 1,86 (m, 4 H), 1,49 (s, 3 H), 0,91
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(s, 3 H)

127

79%

LC-MS (ESI POS): 514,09 MH+
[o]p® = + 70,69 (c 0,26, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
726 (4, 1 H), 7,15 (t, 1 H), 6,58 - 6,95
(m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1 H),
5,52 - 5,82 (m, 1 H), 5,50 (d, 1 H), 4,91
(t, 1 H), 4,50 (dd, 1 H), 4,28 (dd, 1 H),
4,16 - 4,28 (m, 1 H), 4,10 (¢, 1 H), 3,58
(dd, 1 H), 2,54 - 2,68 (m, 2 H), 2,27 (s, 3
H), 2,03 - 2,34 (m, 3 H), 1,62 - 1,90 (m,
2 H), 1,49 (s, 3 H), 1,37 - 1,62 (m, 2 H),
0,90 (s, 3 H)

128

5%

LC-MS (ESI POS): 518,12 MIH+
[o]p® = + 87,67 (¢ 0,24, MeOH)

'"H NMR (300 MHz, DMSO-ds) ppm
7,25 (dd, 1 H), 7,07 - 7,20 (m, 2 H), 6,91
- 7,07 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,52 - 5,76 (m, 1 H), 5,51 (dd, 1 H),
4,93 (t, 1 H), 4,49 (dd, 1 H), 4,27 (dd, 1
H), 4,16 - 4,27 (m, 1 H), 4,10 (t, 1 H),
3,59 (q, 1 H), 2,54 - 2,71 (m, 2 H), 2,10
- 2,33 (m, 2 H), 1,99 - 2,10 (m, 1 H),
1,49 (s, 3 H), 1,42 - 1,81 (m, 4 H), 0,90
(s,3H)

129

&87%

LC-MS (ESI POS): 534,1 MH+
[o]p® = + 69,70 (¢ 0,2 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 (t, 1 H), 7,26 (dd, 1 H), 6,98 - 7,06
(m, 2 H), 6,93 (ddd, 1 H), 6,28 (dd, 1 H),
6,08 (s, 1 H), 5,55 - 5,81 (m, 1 H), 5,52
(dd, 1 H), 4,95 (t, 1 H), 4,47 (dd, 1 H),
4,29 (dd, 1 H), 4,18 - 4,25 (m, 1 H), 3,51
- 3,69 (m, 1 H), 2,54 - 2,70 (m, 2 H),
2,02 - 2,34 (m, 3 H), 1,62 - 1,88 (m, 3
H), 1,51 - 1,62 (m, 2 H), 1,49 (s, 3 H),
0,90 (s, 3 H)
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130

68%

LC-MS (ESI POS): 56821 MH+
[o]p® = + 49,5 (¢ 02 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,53 - 7,74 (m, 2 H), 7,26 (dd, 1 H), 7,03
- 7,20 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,55 - 5,85 (m, 1 H), 5,52 (dd, 1 H),
4,97 (t, 1 H), 4,47 (dd, 1 H), 4,30 (dd, 1
H), 4,16 - 4,25 (m, 2 H), 3,56 - 3,73 (m,
1 H), 2,55 - 2,71 (m, 2 H), 2,04 - 2,30
(m, 3 H), 1,64 - 1,86 (m, 2 H), 1,51 -
1,64 (m, 2 H), 1,50 (s, 3 H), 0,92 (s, 3
H)

131

95%

LC-MS (ESI POS): 5182 MH+
[a]p® = + 69,15 (¢ = 0,26, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,28 - 7,40 (m, 1 H), 7,26 (dd, 1 H), 6,73
- 6,92 (m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,54 - 5,77 (m, 1 H), 5,51 (dd, 1 H),
4,94 (t, 1 H), 4,47 (dd, 1 H), 4,29 (dd, 1
H), 4,18 - 424 (m, 1 H), 4,16 (t, 1 H),
3,51 - 3,66 (m, 1 H), 2,63 (dd, 1 H), 2,55
- 2,70 (m, 1 H), 2,02 - 2,26 (m, 3 H),
1,63 - 1,86 (m, 2 H), 1,51 - 1,61 (m, 2
H), 1,49 (s, 3 H), 0,91 (s, 3 H)

132

24%

LC-MS (ESI POS): 51423 MH+
[a]p® = + 54,83 (c 0,24, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 (dd, 1 H), 7,28 (dd, 1 H), 7,11 -
7.24 (m, 2 H), 7,05 (td, 1 H), 6,31 (dd, 1
H), 6,12 (s, | H), 5,53 - 5,84 (m, 1 H),
5,50 (dd, 1 H), 4,88 (t, 1 H), 4,39 (dd, 1
H), 4,19 - 4,30 (m, 1 H), 4,14 (dd, 1 H),
3,85 (t, 1 H), 3,53 - 3,72 (m, 1 H), 2,58 -
2,70 (m, 1 H), 2,41 (dd, 1 H), 2,23 - 2,38
(m, 2 H), 2,15 (s, 3 H), 2,03 - 2,13 (m, 1
H), 1,70 - 1,84 (m, 1 H), 1,53 - 1,73 (m,
3H), 1,51 (s, 3 H), 0,90 (s, 3 H)
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133

38%

LC-MS (ESI POS): 54821 MH+
[o]p® = + 5496 (¢ 0,25, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 (d, 1 H), 7,26 (dd, 1 H), 6,96 (d, 1
H), 6,82 (dd, 1 H), 6,28 (dd, 1 H), 6,08
(s, 1 H), 5,52 - 5,78 (m, 1 H), 5,51 (d, 1
H), 4,93 (t, 1 H), 4,49 (dd, 1 H), 4,28
(dd, 1 H), 4,16 - 4,27 (m, 1 H), 4,11 (t, 1
H), 3,59 (q, 1 H), 2,54 - 2,69 (m, 2 H),
1,97 - 2,36 (m, 3 H), 2,29 (s, 3 H), 1,41 -
1,81 (m, 4 H), 1,49 (s, 3 H), 0,90 (s, 3
H)

134

36%

LC-MS (ESI POS): 602,17 MH+
[a]p® = + 488 (c 025 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,62 (d, 1 H), 7,11 - 7,40 (m, 3 H), 6,28
(dd, 1 H), 6,08 (s, 1 H), 5,55 - 5,76 (m, 1
H), 5,53 (dd, 1 H), 4,98 (t, 1 H), 4,46
(dd, 1 H), 4,30 (dd, 1 H), 4,14 - 4,28 (m,
2 H), 3,52 - 3,72 (m, 1 H), 2,73 (dd, 1
H), 2,56 - 2,67 (m, 1 H), 2,01 - 2,34 (m,
3 H), 1,63 - 1,87 (m, 2 H), 1,51 - 1,63
(m, 2 H), 1,49 (s, 3 H), 0,91 (s, 3 H)

135

68%

LC-MS (ESI POS): 568,18 MH+
[a]p?® = + 5321 (¢ 028, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,52 (d, 1 H), 7,26 (dd, 1 H), 7,20 (d, 1
H), 6,98 (dd, 1 H), 6,29 (dd, 1 H), 6,08
(s, 1 H), 5,54 - 5,74 (m, 1 H), 5,52 (d, 1
H), 4,96 (t, 1 H), 4,46 (dd, 1 H), 4,29
(dd, 1 H), 4,19 - 4,24 (m, 1 H), 4,18 (¢, 1
H), 3,50 - 3,68 (m, 1 H), 2,65 (dd, 1 H),
2,54 - 2,61 (m, 1 H), 2,01 - 2,31 (m, 3
H), 1,62 - 1,84 (m, 2 H), 1,51 - 1,62 (m,
2 H), 1,49 (s, 3 H), 0,90 (s, 3 H)

136

52%

LC-MS (ESI POS): 578,19 MH+
[a]p® = + 56,2 (¢ 02, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,39 - 7,50 (m, 2 H), 7,25 (dd, 1 H), 6,86
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-7.,02 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,53 - 5,77 (m, 1 H), 5,51 (dd, 1 H),
4,95 (t, 1 H), 4,47 (dd, 1 H), 4,27 (dd, 1
H), 4,17 - 4,23 (m, 1 H), 4,14 (¢, 1 H),
3,59 (q, 1 H), 2,54 - 2,68 (m, 2 H), 2,01
- 2,25 (m, 3 H), 1,61 - 1,85 (m, 2 H),
1,50 - 1,61 (m, 2 H), 1,49 (s, 3 H), 0,90
(s, 3 H)

137

39%

LC-MS (ESI POS): 52532 MH+
[a]p?® = + 1935 (c 0,55, DMF)

'H NMR (300 MHz, DMSO-ds) ppm
7,59 - 7,86 (m, 2 H), 7,26 (dd, 1 H), 6,99
- 7,18 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,54 (dd, 1 H), 5,46 - 5,75 (m, 1 H),
4,99 (t, 1 H), 4,44 (dd, 1 H), 4,29 (dd, 1
H), 4,24 (t, 1 H), 4,13 - 4,23 (m, 1 H),
3,55 -3,73 (m, 1 H), 2,77 (dd, 1 H), 2,54
- 2,71 (m, 1 H), 2,00 - 2,25 (m, 3 H),
1,65 - 1,90 (m, 2 H), 1,51 - 1,65 (m, 2
H), 1,49 (s, 3 H), 0,91 (s, 3 H)

138

18%

LC-MS (ESI POS): 54335 MH+
[a]p?® = + 5238 (¢ 0,21, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,78 - 7,89 (m, 2 H), 7,78 (br, s, 1 H),
7,26 (d, 1 H), 7,15 (br, s, 1 H), 6,89 -
7,04 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,54 - 5,77 (m, 1 H), 5,52 (d, 1 H),
4,95 (t, 1 H), 4,49 (dd, 1 H), 4,30 (dd, 1
H), 4,13 - 4,25 (m, 2 H), 3,50 - 3,72 (m,
1 H), 2,57 - 2,76 (m, 2 H), 1,98 - 2,39
(m, 3 H), 1,64 - 1,91 (m, 2 H), 1,52 -
1,64 (m, 2 H), 1,50 (s, 3 H), 0,91 (s, 3
H)

139

15%

LC-MS (ESI POS): 584,26 MH+
[a]p® = + 63,04 (¢ 0,25,MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,27 (m, 3 H), 7,07 (d, 2 H), 6,28 (dd, 1
H), 6,08 (s, 1 H), 5,49 - 5,78 (m, 1 H),
5,52 (dd, 1 H), 4,94 (t, 1 H), 4,49 (dd, 1
H), 4,28 (dd, 1 H), 4,11 - 4,23 (m, 1 H),
4,16 (t, 1 H), 3,48 - 3,75 (m, 1 H), 2,56 -
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2,70 (m, 2 H), 1,99 - 2,25 (m, 3 H), 1,60
- 1,82 (m, 2 H), 1,49 (s, 3 H), 1,28 - 1,60
(m, 2 H), 0,91 (s, 3 H)

140

52%

LC-MS (ESI POS): 594,18 MH+
[a]p® = + 50,7 (¢ 02 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,16 - 7,35 (m, 3 H), 6,93 - 7,11 (m, 2
H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,54 -
5,87 (m, 1 H), 5,51 (dd, 1 H), 4,94 (t, 1
H), 4,49 (dd, 1 H), 4,29 (dd, 1 H), 4,17 -
423 (m, 1 H), 4,16 (t, 1 H), 3,50 - 3,69
(m, 1 H), 3,32 (s, 3 H), 2,56 - 2,71 (m, 2
H), 2,02 - 2,27 (m, 3 H), 1,63 - 1,86 (m,
2 H), 1,51 - 1,63 (m, 2 H), 1,50 (s, 3 H),
0,91 (s, 3 H)

141

61%

LC-MS (ESI POS): 582,34 MH+
[a]p® = + 644 (¢ 0,2, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,25 (dd, 1 H), 7,06 - 7,16 (m, 2 H), 6,81
- 6,93 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,52 - 5,83 (m, 1 H), 5,50 (dd, 1 H),
4,90 (t, 1 H), 4,51 (dd, 1 H), 4,27 (dd, 1
H), 4,15 - 423 (m, 1 H), 4,07 (t, 1 H),
3,50 - 3,64 (m, 1 H), 2,55 - 2,71 (m, 2
H), 2,33 - 2,45 (m, 1 H), 2,02 - 2,30 (m,
3 H), 1,51 - 1,88 (m, 8 H), 1,49 (s, 3 H),
1,12 - 1,44 (m, 6 H), 0,90 (s, 3 H)

142

15%

LC-MS (ESI POS): 582,22 MH+
[a]p® = + 12,6 (¢ 0,4, CHCl)

'H NMR (300 MHz, DMSO-ds) ppm
7,52 - 7,62 (m, 2 H), 7,46 (dd, 1 H), 7,38
(dd, 1 H), 7,26 (dd, 1 H), 7,09 (dd, 1 H),
6,94 - 7,05 (m, 2 H), 6,28 (dd, 1 H), 6,08
(s, 1 H), 5,54 - 5,77 (m, 1 H), 5,52 (dd, 1
H), 4,95 (t, 1 H), 4,52 (dd, 1 H), 4,30
(dd, 1 H), 4,20 - 4,25 (m, 1 H), 4,16 (t, 1
H), 3,52 - 3,69 (m, 1 H), 2,55 - 2,71 (m,
2 H), 1,99 - 2,32 (m, 3 H), 1,62 - 1,89
(m, 2 H), 1,52 - 1,62 (m, 2 H), 1,50 (s, 3
H), 0,92 (s, 3 H)
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143

30%

LC-MS (ESI POS): 558,33 MH+
[a]p?® = + 493 (¢ 02 MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,73 - 7,96 (m, 2 H), 7,26 (dd, 1 H), 6,93
7,11 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,54 - 5,81 (m, 1 H), 5,52 (dd, 1 H),
4,98 (t, 1 H), 4,47 (dd, 1 H), 4,30 (dd, 1
H), 4,17 - 4,26 (m, 2 H), 3,81 (s, 3 H),
3,54 - 3,70 (m, 1 H), 2,55 - 2,85 (m, 2
H), 2,01 - 2,26 (m, 3 H), 1,64 - 1,87 (m,
2 H), 1,51 - 1,64 (m, 2 H), 1,49 (s, 3 H),
0,92 (s, 3 H)

144

50%

LC-MS (ESI POS): 57832 MH+
[o]p® = + 44,0 (¢ 0,2, MeOH)

"H NMR (300 MHz, DMSO-d¢) ppm
7,72 - 7,87 (m, 2 H), 7,26 (dd, 1 H), 7,06
- 7,19 (m, 2 H), 6,29 (dd, 1 H), 6,08 (s, 1
H), 5,53 (dd, 1 H), 5,46 - 5,85 (m, 1 H),
4,91 -5,05 (m, 1 H), 4,47 (dd, 1 H), 4,31
(dd, 1 H), 4,26 (t, 1 H), 4,15 - 4,24 (m, 1
H), 3,56 - 3,72 (m, 1 H), 3,12 (s, 3 H),
2,77 (dd, 1 H), 2,58 - 2,69 (m, 1 H), 2,02
- 2,32 (m, 3 H), 1,64 - 1,86 (m, 2 H),
1,52 - 1,64 (m, 2 H), 1,50 (s, 3 H), 0,92
(s,3 H)

145

16%

LC-MS (ESI POS): 525,16 MH+
[o]p® = + 9032 (c 025; DCM)

'H NMR (300 MHz, DMSO-ds) ppm
7,49 (t, 1 H), 7,37 - 7,45 (m, 2 H), 7,30
(ddd, 1 H), 7,26 (dd, 1 H), 6,28 (dd, 1
H), 6,08 (s, 1 H), 5,52 - 5,74 (m, 1 H),
5,52 (dd, 1 H), 4,95 (1, 1 H), 4,48 (dd, 1
H), 4,31 (dd, 1 H), 4,20 - 4,27 (m, 1 H),
421 (t, 1 H), 3,49 - 3,71 (m, 1 H), 2,67
(dd, 1 H), 2,56 - 2,63 (m, 1 H), 1,98 -
2,27 (m, 3 H), 1,63 - 1,88 (m, 2 H), 1,51
- 1,63 (m, 2 H), 1,50 (s, 3 H), 0,91 (s, 3
H)
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146

25%

LC-MS (ESI POS): 579,25 MH+
[a]p® = + 4541 (¢ 0,0925; MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,60 - 7,79 (m, 2 H), 7,26 (dd, 1 H), 7,17
(s, 2 H), 7,01 - 7,12 (m, 2 H), 6,29 (dd, 1
H), 6,08 (s, 1 H), 5,52 - 5,80 (m, 1 H),
5,52 (dd, 1 H), 4,47 (d, 1 H), 4,30 (d, 1
H), 421 (t, 1 H), 4,12 - 423 (m, 1 H),
3,56 - 3,71 (m, 1 H), 2,67 - 2,78 (m, 1
H), 2,55 - 2,67 (m, 1 H), 2,01 - 2,33 (m,
3 H), 1,63 - 1,87 (m, 2 H), 1,51 - 1,63
(m, 2 H), 1,50 (s, 3 H), 0,92 (s, 3 H)

147

68%

LC-MS (ESI POS): 540,28 M+
[a]p® = + 78,53 (c 03; MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,25 (dd, 1 H), 6,94 - 7,07 (m, 2 H), 6,76
- 6,93 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,52 - 5,79 (m, 1 H), 5,50 (d, 1 H),
4,90 (t, 1 H), 4,50 (dd, 1 H), 4,27 (dd, 1
H), 4,14 - 421 (m, 1 H), 4,06 (t, 1 H),
3,44 - 3,68 (m, 1 H), 2,53 - 2,70 (m, 2
H), 1,97 - 2,30 (m, 3 H), 1,79 - 1,92 (m,
1 H), 1,60 - 1,79 (m, 2 H), 1,51 - 1,60
(m, 1 H), 1,49 (s, 3 H), 1,42 - 1,49 (m, 1
H), 0,90 (s, 3 H), 0,78 - 0,88 (m, 2 H),
0,50 - 0,65 (m, 2 H)

148

41%

LC-MS (ESI POS): 556,38 MH+
[a]p® = + 71,25 (¢ 0,4, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,27 - 7,33 (m, 2 H), 7,26 (d, 1 H), 6,78
- 6,98 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,53 - 5,75 (m, 1 H), 5,51 (dd, 1 H),
490 (t, 1 H), 4,51 (dd, 1 H), 4,28 (dd, 1
H), 4,16 - 4,23 (m, 1 H), 4,08 (t, 1 H),
3,49 - 3,69 (m, 1 H), 2,55 - 2,70 (m, 2
H), 1,98 - 2,32 (m, 3 H), 1,61 - 1,84 (m,
2 H), 1,52 - 1,61 (m, 1 H), 1,49 (s, 3 H),
1,40 - 1,48 (m, 1 H), 1,24 (s, 9 H), 0,90
(s, 3 H)
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149

17%

LC-MS (ESI POS): 54324 MH+
[a]p® = + 32,5 (¢ 0,0415; MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
10,04 (s, 1 H), 8,20 (d, 1 H), 7,50 (d, 2
H), 7,26 (d, 1 H), 6,78 - 7,02 (m, 2 H),
6,28 (dd, 1 H), 6,08 (s, 1 H), 5,51 - 5,79
(m, 1 H), 5,50 (d, 1 H), 4,92 (t, 1 H),
4,51 (dd, 1 H), 4,27 (dd, 1 H), 4,15 -
426 (m, 1 H), 4,07 (t, 1 H), 3,44 - 3,67
(m, 1 H), 2,60 - 2,71 (m, 2 H), 1,96 -
2,32 (m, 3 H), 1,60 - 1,81 (m, 2 H), 1,41
- 1,58 (m, 2 H), 1,49 (s, 3 H), 0,90 (s, 3
H)

150

34%

LC-MS (ESI POS): 56823 MH+
[a]p® = + 57.8 (¢ 02, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,43 - 7,64 (m, 1 H), 7,12 - 7,39 (m, 4
H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,44 -
5,79 (m, 1 H), 5,53 (d, 1 H), 4,96 (t, 1
H), 4,48 (dd, 1 H), 4,31 (dd, 1 H), 4,15 -
431 (m, 2 H), 3,62 (q, 1 H), 2,55 - 2,79
(m, 3 H), 1,96 - 2,25 (m, 2 H), 1,63 -
1,93 (m, 2 H), 1,50 (s, 3 H), 1,27 - 1,63
(m, 2 H), 0,92 (s, 3 H)

151

15%

LC-MS (ESI POS): 5842 MH+
[a]p® = + 76,6 (c 0,22, DCM)

'H NMR (300 MHz, DMSO-ds) ppm
7,41 (¢, 1 H), 7.26 (dd, 1 H), 6,90 - 7,02
(m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1 H),
5,50 - 5,77 (m, 1 H), 5,50 - 5,54 (m, 1
H), 4,92 - 4,98 (m, 1 H), 4,46 (dd, 1 H),
429 (dd, 1 H), 4,20 (t, 1 H), 4,07 - 4,24
(m, 1 H), 3,61 (g, 1 H), 2,67 (dd, 2 H),
2,04 - 2,28 (m, 3 H), 1,65 - 1,82 (m, 2
H), 1,50 (s, 3 H), 1,55 (dd, 2 H), 0,91 (s,
3 H)

152

71%

LC-MS (ESI POS): 578,04 MH+
[a]p® = + 65,8 (¢ 0,0900, MeOH)

"H NMR (300 MHz, DMSO-ds) ppm
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7.19 - 7,33 (m, 2 H), 7,10 - 7,19 (m, 2
H), 6,97 (ddd, 1 H), 6,28 (dd, 1 H), 6,08
(s, 1 H), 5,53 - 5,78 (m, 1 H), 5,52 (dd, 1
H), 4,95 (t, 1 H), 4,46 (dd, 1 H), 4,29
(dd, 1 H), 4,18 - 4,26 (m, 1 H), 4,17 (¢, 1
H), 3,47 - 3,75 (m, 1 H), 2,63 (dd, 1 H),
2,55 - 2,70 (m, 1 H), 1,98 - 2,37 (m, 3
H), 1,60 - 1,88 (m, 2 H), 1,51 - 1,60 (m,
2 H), 1,49 (s, 3 H), 0,90 (s, 3 H)

153

46%

LC-MS (ESI POS): 557,1 MH+
[a]p® = + 71,16 (¢ 0,6, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
9.21 (s, 1 H), 7,98 (d, 1 H), 7,75 (d, 1
H), 7,26 (dd, 1 H), 7,21 (dd, 1 H), 6,28
(dd, 1 H), 6,07 (s, 1 H), 5,54 - 5,77 (m, 1
H), 5,52 (dd, 1 H), 4,95 (t, 1 H), 4,55
(dd, 1 H), 4,33 (dd, 1 H), 4,20 - 4,27 (m,
1 H), 4,22 (t, 1 H), 3,51 - 3,79 (m, 1 H),
2,69 (dd, 1 H), 2,54 - 2,65 (m, 1 H), 2,02
- 231 (m, 3 H), 1,64 - 1,89 (m, 2 H),
1,52 - 1,63 (m, 2 H), 1,50 (s, 3 H), 0,92
(s, 3 H)

154

82%

LC-MS (ESI POS): 647,97 MH+
[a]p?® = + 560 (c 024, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,31 -7,52 (m, 2 H), 7,26 (dd, 1 H), 6,95
- 7,18 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,44 - 5,77 (m, 1 H), 5,52 (dd, 1 H),
4,95 (t, 1 H), 4,48 (dd, 1 H), 4,29 (dd, 1
H), 4,11 - 424 (m, 1 H), 4,18 (t, 1 H),
3,62 (q, 1 H), 2,55 - 2,72 (m, 2 H), 1,98
- 2,30 (m, 3 H), 1,44 - 1,83 (m, 4 H),
1,49 (s, 3 H), 0,91 (s, 3 H)

155

19%

LC-MS (ESI POS): 540,1 MH+
[a]p® = + 43,6 (c 0,3; MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7.26 (dd, 1 H), 7,14 (t, 1 H), 6,75 (ddd, 1
H), 6,55 - 6,70 (m, 2 H), 6,28 (dd, 1 H),
6,08 (s, 1 H), 5,54 - 5,79 (m, 1 H), 5,51
(dd, 1 H), 4,91 (¢, 1 H), 4,50 (dd, 1 H),
428 (dd, 1 H), 4,17 - 4,23 (m, 1 H), 4,11
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(t, 1 H), 3,49 - 3,66 (m, 1 H), 2,60 - 2,69
(m, 1 H), 2,56 (dd, 1 H), 2,00 - 2,25 (m,
3 H), 1,88 (tt, 1 H), 1,61 - 1,81 (m, 2 H),
1,51 - 1,59 (m, 2 H), 1,50 (s, 3 H), 0,91 -
0,97 (m, 2 H), 0,90 (s, 3 H), 0,49 - 0,71
(m, 2 H)

LC-MS (ESI POS): 597,16 MH+
[a]p® = + 54,6 (c 0,29, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
726 (d, 1 H), 7,05 (m, 2 H), 6,88 (m, 2
H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,37 -
21% |5.82 (m, 1 H), 5,51 (br, s, 1 H), 4,74 -
5.03 (m, 1 H), 4,51 (dd, 1 H), 421 (m, 1
H), 4,27 (dd, 1 H), 4,07 (t, 1 H), 3,57 (q,
1 H), 2,77 - 2,98 (m, 2 H), 2,56 - 2,70
(m, 2 H), 2,13 - 243 (m, 7 H), 2,03 -
2.12 (m, 1 H), 1,59 - 1,87 (m, 2 H), 1,38
21,59 (m, 5 H), 1,49 (s, 3 H), 0,80 - 1,08
(m, 2 H), 0,90 (s, 3 H)

156

Vi du 16

NaOH

THF/nu6c
Ngoai troi

157 158

Piéu ché axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-8-phenyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic (hop
chit 158)

Thdi khéng khi vao dung dich chira hop chat 157 (733mg, 1,461mmol) trong
Tetrahydrofuran (12ml), & 0°C, trong 15 phut; sau d6, 6N natri hydroxit (0,974ml,
5,85mmol) duoc nhé giot tir tir vao va khong khi duge thdi vao trong 5 phut nita &
0°C. Hon hop phan tng dugc lam 4m dén RT va duoc khudy o nhiét d6 RT qua dém.
Hdn hop phan tmg duogc axit hoa dén pH = 1 va tetrahydrofuran dugc bay hoi. Lép

nude duge chiét bing AcOEt (100ml x 3). Cac phan chiét hitu co két hop duoc rira
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b?mg nudc muéi, dugc lam kho (NaySOy4) va dugce cd dic. San phém thd duogc tinh
ché bang sic ky nhanh silicagel trong DCM/AcOEt/HCO2H 39,5: 0,5: 50, cho ra
396mg hop chit néu & dé muc nay (56%).

LC-MS (ESI POS): 486,1 (MH+)

Céac hop chét néu trong bang 8 dugc didu ché nhu da md ta cho hop chét

158:

Bang 8
H({:p Céu tric Hl? u Phan tich
chat suat
159 90% | LC_MS (ESI POS): 519.9 (MH+)
160 60% | LC_MS (ESI POS): 520,0 (MH+)
161 53% | LC_MS (ESI POS): 500,1 (MH+)
162 97% | LC_MS (ESI POS): 500,1 (MH+)
163 16% | LC MS (ESI POS): 500,2 (MH+)
164 84% | LC_MS (ESI POS): 520,0 (MH+)
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165 93% | LC_MS (ESI POS): 504,1 (MH+)
St
dung
166 san LC_MS (ESI POS): 487,0 (MH+)
pham
thd
.
167 93% | LC_MS (ESI POS): 504,1 (MH+)
F
168 46% | LC_MS (ESI POS): 534,1 (MH+)

1) HATU, DMF
2) NaSH

3) B OF

Piéu ché S-flometyl este clia axit

(4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-4a,6a-

dimetyl-2-oxo0-8-phenyl-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-

tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic

(hop chit 169)

0,897mmol) va N-metylmorpholin (90ul, 0,816mmol) trong DMF khan (5ml)
dugce khudy trong mdi truong khi nito & 70°C trong 4 gid va LC-MS thé hién sy
tao thanh este hoat tinh mong mudn. Dung dich dugc lam mat dén RT va natri

hydro sulfua khan (137mg, 2,447mmol) duoc bd sung vao. Hon hop duoc khudy &
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nhi¢t d0 RT trong 25 phut, sau d6 dung dich 2M bromoflometan (1,223ml,
2,447mmol) trong DMF dugc bd sung vao va hdn hop duoc khudy & nhiét do RT
trong 2 gid qua dém.

Nudc (20ml) duoc bd sung vao hdn hop phan ung va chat két tia tao thanh
duoc loc. Chat két tia thu duoc dugc tinh ché bang sic ky nhanh trén silicagel
trong su giai hip gradien tir AcOEt/DCM 5 : 95 dén AcOEt/DCM 10 : 90 va sau
d6 thuc hién HPLC didu ché dé cho ra 39mg hop chit néu ¢ d& muc nay (hiéu suat
9%).

'H NMR (300 MHz, DMSO-d¢) ppm 7,27 — 7,36 (m, 2 H), 7,24 (dd, 1 H),
6,93 — 7,09 (m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,92 (dd, 1 H), 5,84 (dd, 1 H),
5,56 (dd, 1 H), 5,47 - 5,74 (m, 1 H), 4,22 (t, 1 H), 4,14 — 4,23 (m, 1 H), 3,59 (q, 1
H), 2,64 (dd, 1 H), 2,54 — 2,71 (m, 1 H), 2,07 — 2,33 (m, 2 H), 1,94 — 2,07 (m, 1
H), 1,84 (d, 1 H), 1,68 — 1,80 (m, 1 H), 1,52 — 1,66 (m, 2 H), 1,50 (s, 3 H), 0,98
(s, 3 H)

LC-MS (ESI POS): 534,17 (MH+)

[a]p? =+ 87,4 (c 0,114; CHCI3)

Céc hop chét trong bang 9 duogc diéu ché nhu da mé ta cho hop chét 169,

bat dau tir din xuét axit phu hop:

Bang 9
Hop | 44 tric HIfu | bhan tich
chat suat
LC-MS (ESI POS): 568,09 M+
[a]p® = + 5580 (c 0,157; CHCIs)
o~ 'H NMR (300 MHz, DMSO-d¢) ppm
42% |7,29 — 743 (m, 2 H), 7,24 (dd, 1 H),
170 6,89 — 7,11 (m, 2 H), 628 (dd, 1 H),

6,09 (s, 1 H), 5,92 (dd, 1 H), 5,84 (dd, 1
H), 5,54 — 5,62 (m, 1 H), 5,47 — 5,74 (m,
1 H), 4,04 — 4,34 (m, 2 H), 3,50 — 3,68
(m, 1 H), 2,65 (t, 2 H), 2,05 — 2,31 (m, 2
H), 1,92 — 2,05 (m, 1 H), 1,68 — 1,89 (m,
2 H), 1,52 — 1,66 (m, 2 H), 1,49 (s, 3 H),
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0,98 (s, 3 H)

171

50%

LC-MS (ESI POS): 54823 MI+
[a]p® = + 64,0 (c 024, CHCl)

'H NMR (300 MHz, DMSO-ds) ppm
7.24 (dd, 1 H), 7,17 (t, 1 H), 6,74 — 6,89
(m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1 H),
5,92 (dd, 1 H), 5,84 (dd, 1 H), 5,56 (dd,
1 H), 5,46 — 5,74 (m, 1 H), 4,17 — 4,29
(m, 1 H), 4,19 (¢, 1 H), 3,58 (q, 1 H),
2,55 — 2,67 (m, 2 H), 2,27 (s, 3 H), 1,95
~ 2,25 (m, 3 H), 1,83 (d, 1 H), 1,68 —
1,79 (m, 1 H), 1,52 — 1,66 (m, 2 H), 1,49
(s, 3 H), 0,98 (s, 3 H)

172

37%

LC-MS (ESI POS): 54791 MH+
[a]p® = + 77,1 (¢ 0,2 dmso)

'H NMR (300 MHz, DMSO-ds) ppm
7,35 (dd, 1 H), 7,27 (dd, 1 H), 7,17 -
7.24 (m, 1 H), 7,12 - 7,17 (m, 1 H), 7,07
(td, 1 H), 6,31 (dd, 1 H), 6,09 — 6,19 (m,
1 H), 5,90 (dd, 1 H), 5,81 (dd, 1 H), 5,57
~ 5,79 (m, 1 H), 5,56 (dd, 1 H), 4,15 —
435 (m, 1 H), 3,92 (t, 1 H), 3,54 — 3,66
(m, 1 H), 2,22 — 2,47 (m, 4 H), 2,16 (s, 3
H), 1,95 — 2,10 (m, 1 H), 1,55 — 1,87 (m,
4 H), 1,51 (s, 3 H), 0,98 (s, 3 H)

173

14%

LC-MS (ESI POS): 548,11 MH+
[a]p® = + 664 (c 0,103, CHCls)

'H NMR (300 MHz, DMSO-ds) ppm
7.24 (dd, 1 H), 7,04 — 7,16 (m, 2 H),
6,82 — 7,02 (m, 2 H), 6,28 (dd, 1 H),
6,08 (s, 1 H), 5,92 (dd, 1 H), 5,84 (dd, 1
H), 5,55 (dd, 1 H), 5,49 — 5,73 (m, 1 H),
4,17 — 429 (m, 1 H), 4,16 (t, 1 H), 3,58
(q, 1 H), 2,62 — 2,79 (m, 1 H), 2,53 —
2,62 (m, 1 H), 2,23 (s, 3 H), 1,93 — 2,22
(m, 3 H), 1,67 — 1,88 (m, 2 H), 1,50 —
1,66 (m, 2 H), 1,49 (s, 3 H), 0,97 (s, 3
H)
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LC-MS (ESI POS): 568,07 MH+
[a]p® = + 550 (¢ 0,2, CHCL)

'H NMR (300 MHz, DMSO-ds) ppm
7,33 (t, 1 H), 7,24 (dd, 1 H), 7,01 — 7,09
(m, 2 H), 6,97 (ddd, 1 H), 6,28 (dd, 1
H), 6,07 — 6,12 (m, 1 H), 5,92 (dd, 1 H),
5,85 (dd, 1 H), 5,57 (dd, 1 H), 5,48 —
5,72 (m, 1 H), 4,27 (t, 1 H), 4,14 — 4,25
(m, 1 H), 3,48 — 3,68 (m, 1 H), 2,56 —
2,71 (m, 2 H), 1,94 — 2,24 (m, 4 H), 1,52
~ 1,93 (m, 3 H), 1,49 (s, 3 H), 0,98 (s, 3
H)

c | 29%
174

LC-MS (ESI POS): 552,15 MH+
[o]p® = + 76,56 (c 0,25, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
724 (dd, 1 H), 7,10 — 7,20 (m, 2 H),
7,00 — 7,10 (m, 2 H), 6,28 (dd, 1 H),
6,08 (s, 1 H), 5,93 (dd, 1 H), 5,85 (dd, 1
; H), 5,56 (dd, 1 H), 5,41 — 5,73 (m, 1 H),
j 4,11 — 431 (m, 2 H), 3,52 — 3,69 (m, 1
H), 2,57 — 2,72 (m, 2 H), 2,06 — 2,34 (m,
2 H), 1,93 — 2,05 (m, 1 H), 1,67 — 1,89
(m, 2 H), 1,52 — 1,67 (m, 2 H), 1,49 (s, 3
H), 0,98 (s, 3 H)

24%
175

LC-MS (BSI POS): 5351 MH+
[a]p® = + 29,84 (¢ 0,0925; MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
b | g0, | 833 (d. 1 H), 8,24 (dd, 1 H), 7,42 (ddd,

1 H), 7,35 (dd, 1 H), 7,24 (dd, 1 H), 6,28
(dd, 1 H), 6,08 (s, 1 H), 5,93 (dd, 1 H),
5,85 (dd, 1 H), 5,55 - 5,60 (m, 1 H), 5,47
-5,75 (m, 1 H), 4,30 (t, 1 H), 4,10 - 4,25
(m, 1 H), 3,55 - 3,71 (m, 1 H), 2,66 -
2,78 (m, 1 H), 2,59 - 2,66 (m, 1 H), 2,02
- 235 (m, 3 H), 1,52 - 1,90 (m, 4 H),
1,50 (s, 3 H), 0,99 (s, 3 H)

176

LC-MS (ESI POS): 552,11 MH+
Fo|24%

177 [a]p® = + 6831 (¢ 0,26, DCM)

'H NMR (300 MHz, DMSO-d¢) ppm
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7.29 - 7,49 (m, 1 H), 7,24 (dd, 1 H), 6,69
- 6,91 (m, 3 H), 6,28 (dd, 1 H), 6,09 (s, 1
H), 5,92 (dd, 1 H), 5,85 (dd, 1 H), 5,57
(dd, 1 H), 5,49 - 5,74 (m, 1 H), 4,25 (t, 1|
H), 4,14 - 4,22 (m, 1 H), 3,50 - 3,67 (m,
1 H), 2,57 - 2,81 (m, 2 H), 2,07 - 2,34
(m, 2 H), 1,95 - 2,07 (m, 1 H), 1,68 -
1,92 (m, 2 H), 1,53 - 1,68 (m, 2 H), 1,50
(s, 3 H), 0,98 (s, 3 H)

178

35%

LC-MS (ESI POS): 60221 MH+
[o]p® = + 42,6 (¢ 02, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,53 - 7,84 (m, 2 H), 7,24 (dd, 1 H), 7,08
7,21 (m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1
H), 5,92 (dd, 1 H), 5,85 (dd, 1 H), 5,58
(dd, 1 H), 5,42 - 5,74 (m, 1 H), 4,35 (¢, 1
H), 4,07 - 4,29 (m, 1 H), 3,50 - 3,76 (m,
1 H), 2,59 - 2,86 (m, 2 H), 1,96 - 2,35
(m, 3 H), 1,69 - 1,94 (m, 2 H), 1,53 -
1,69 (m, 2 H), 1,50 (s, 3 H), 1,00 (s, 3
H)

©/NHOH
)

Pidu ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-6b-(2-flo-

axetyl)-5-hydroxy-4a,6a-dimetyl-8-phenyl-

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-on (hop chat 179)

Hon hop chira hop chat 106 (150mg, 0,394mmol), N-phenyl hydroxylamin

(86mg, 0,789mmol) va paratormaldehyt (71,0mg, 2,366mmol) trong etanol

(13ml) dugce khudy & 100°C trong 20 gid. N-phenyl hydroxylamin (47,3mg,

0,434mmol) va paraformaldehyt (52,1mg, 1,735mmol) duoc bd sung thém vao va
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hdn hop dugc gia nhiét & 100°C trong 3 gid. Dung méi dugc bay hoi va chét cin

duoc tinh ché bang sic ky nhanh silicagel trong sur giai hip gradien tir

AcOEt/MeOH/DCM 4,8 : 0,2 : 95, &én AcOEt/MeOH/DCM 9,8 : 0,2 : 90, cho ra
144mg hop chit mong mudn (Rg= 0,22 trong AcOEt/MeOH/DCM 9,8 : 0,2 : 90).

Hop chat duge tinh ché thém bang sic ky nhanh silicagel trong su giai hip

gradien tir DCM, dén DCM/AcOEt 87 : 13 dé cho ra 122mg hop chét néu & dé

muc nay (hiéu suét 62%).

'H NMR (300 MHz, DMSO-ds) ppm 7,27 - 7,34 (m, 2 H), 7,27 (dd, 1 H), 6,93

- 7,07 (m, 3 H), 6,28 (dd, 1 H), 6,08 (s, 1 H), 5,52 (d, 1 H), 5,49 - 5,74 (m, 1 H), 5,37

(dd, 1 H), 5,30 (dd, 1 H), 4,17 - 427 (m, 1 H), 4,19 (¢, 1 H), 3,56 (q, 1 H), 2,60 - 2,71
(m, 1 H), 2,59 (dd, 1 H), 2,11 - 2,32 (m, 2 H), 2,07 (ddd, 1 H), 1,80 (d, 1 H), 1,63 -

1,77 (m, 1 H), 1,51 - 1,62 (m, 2 H), 1,50 (s, 3 H), 0,95 (s, 3 H)
LC-MS (ESI POS): 502,15 MH+
[a]p2S = + 68,72 (¢ 0,094; CHCls)

Cac hop chét dugc liét ké trong bang 10 duoc diéu ché nhu d3 md ta cho

hop chét 179, bang cach thém vong vao chét trung gian 106 bang hydroxylamin

hoac hydroxylamin hydroclorua phu hop.

Bang 10
H(_);p .Cfiu trac Hlf u Phan tich
chat suat
LC-MS (ESI POS): 536,07 MH+
[a]p?® = + 50,85 (¢ 0,0885; CHCI3)
"H NMR (300 MHz, DMSO-ds) ppm 7,30
65% - 7,43 (m, 2 H), 7,26 (dd, 1 H), 6,93 - 7,08

180

(m, 2 H), 6,28 (dd, 1 H), 6,08 (s, 1 H),
5,52 (d, 1 H), 5,47 - 5,80 (m, 1 H), 5,36
(dd, 1 H), 5,29 (dd, 1 H), 4,14 - 4,25 (m, 1
H), 4,19 (t, 1 H), 3,44 - 3,65 (m, 1 H),
2,58 -2,73 (m, 1 H), 2,60 (dd, 1 H), 1,97 -
2,30 (m, 3 H), 1,63 - 1,87 (m, 2 H), 1,51 -
1,61 (m, 2 H), 1,49 (s, 3 H), 0,94 (s, 3 H)
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Vi du 20

MsCl

F 123

Piéu ché 2-[(4aS,4bR,5S,6aS,6bR,92aS,10aS,10bS,12S)-8-(4-clo-phenyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-0x0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-etyl este
ciia axit metansulfonic (hop chit 181)

O 0°C trong mdi treong khi nito, metansulfonyl clorua (79uL, 1,011mmol)
duoc bd sung vao dung dich chua hop chit 123 (450mg, 0,843mmol) va DIPEA
(221uL, 1,264mmol) trong DCM (dugc lam kho béng CaCly, 20ml). Hon hop
duoc khudy ¢ nhiét d6 RT trong 2 gid.

Hon hop duoc pha lodng bing DCM, va duoc rira bang 2,5% dung dich
nude NaHCOs. Pha nuée dugc chiét béng DCM, va céc pha hitu co két hop dugce
rira bang nudc mudi, duge 1am kho biang Na,SO4 va duge loc. Dung moi duge bay
hoi.

LC-MS (ESI POS): 612,2 (MH+)

Piéu ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-6b-(2-Clo-axetyl)-8-
(4-clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on (hop chit 182)

Hdn hop chtta hop chat 181 (195mg, 0,319mmol) va lithi clorua (162mg,
3n82mmol) trong DMF khan (6ml) duoc khudy trong khi nito & 70°C trong 2 gio.

Hdn hop duoc phan chia giita AcOEt va nudc mudi, va sau d6 pha nudc
duoc chiét bang AcOEt. Cac pha hitu co két hop duoc rira bang nude mudi, duge
lam kho bang Na)SO4 va duge loc. Dung méi dugc bay hoi va san pham thd dugc

tinh ché bang sic ky nhanh silicagel (chat rira gai: DCM: MeOH 99: 1). Thu dugc
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chét rin, duoc nghién vdi ELO/EtOH (95:5) dé cho ra hop chit néu ¢ dé muc nay
(hiéu suét 33%).

'"H NMR (300 MHz, DMSO-ds) ppm 7,30 - 7,41 (m, 2 H), 7,27 (dd, 1 H),
6,95 - 7,12 (m, 2 H), 6,29 (dd, 1 H), 6,08 (s, 1 H), 5,33 - 5,80 (m, 1 H), 5,52 (d, 1
H), 4,70 (s, 2 H), 3,96 - 4,33 (m, 2 H), 3,60 (q, 1 H), 2,55 - 2,70 (m, 2 H), 2,00 -
2,36 (m, 3 H), 1,83 (d, 1 H), 1,63 - 1,78 (m, 1 H), 1,28 - 1,63 (m, 2 H), 1,49 (s, 3
H), 0,92 (s, 3 H)

LC-MS (ESI POS): 552,21 (MH+)

[a]p® =+ 81,85 (c 0,26, CHCl5)

Vi du 21

Pidu  ché (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-
4b,12-diflo-5-hydroxy-4a,6a-dimetyl-6b-(2-metylsulfanyl-axetyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]jphenanthren-2-on (hop chit 183)

Hbn hop chira hop chat 181 (175mg, 0,286mmol) va natri metanthiolat
(24,05mg, 0,343mmol) trong DMF khan (4ml) dugc khudy & nhiét do RT trong
mdi truong khi nito trong 3 gid. Hon hop duge phan chia gitta AcOEt va nude
mudi, va pha nuéc duge chiét bing AcOEt. Cac pha hitu co két hop dugc rira
bang nude mudi, duoc lam kho bang Na,SOs va duge loc. Dung moi duge bay hoi
va chét can duoc nghién voi1 axetonitril. San phém tho thu dugc dugc tinh ché
bang sic ky nhanh silicagel (DCM: MeOH 99: 1) va sau d6 dugc nghién bang
Et,0 dé cho ra hop chit mong mudn (hiéu suat 16%).

"H NMR (300 MHz, DMSO-d¢) ppm 7,29 - 7,48 (m, 2 H), 7,26 (dd, 1 H), 6,89 -
7,10 (m, 2 H), 6,29 (dd, 1 H), 6,08 (s, 1 H), 5,53 - 5,78 (m, 1 H), 5,51 (dd, 1 H), 4,17 -
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4,30 (m, 1 H), 4,13 (t, 1 H), 3,70 (d, 1 H), 3,62 (d, 1 H), 3,54 - 3,63 (m, 1 H), 2,61 (dd,
1 H), 2,55 - 2,71 (m, 1 H), 2,06 - 2,25 (m, 3 H), 2,04 (s, 3 H), 1,88 (d, 1 H), 1,63 - 1,81
(m, 1 H), 1,51 - 1,62 (m, 2 H), 1,50 (s, 3 H), 0,93 (s, 3 H)

LC-MS (ESI POS): 564,24 (MH+)

[0]p® =+ 85,92 (c 0,24, CHCls)
Vi du 22

159

Piéu ché clometyl thioeste cita axit
(4aS,4bR,5S,6aS,6bR,92S,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-oxo0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic (hop
chit 184)

Hop chat 159 dugc hoa tan trong DMF (4ml) trong khi nito; kali carbonat
(106mg, 0,769mmol) va bromoclometan (0,125ml, 1,923mmol) duoc ) sung vao
va hon hop duoc khudy & nhiét d6 trong phong trong thoi gian 4 gio. Hon hop
phan tng dugc phan tach gitta nudc va AcOEt. Pha hitu co dugc tach ra va dung
moi duoc 14y ra. San pham thd dugce tinh ché bang sic ky nhanh silicagel (chét
rira giai DCM/AcOEt tir 95/5 dén 9/1) cho ra chét rin ma dugc nghién thém trong
Et,0, cho ra hop chat néu & d& muc nay (hiéu sudt 23%).

"H NMR (300 MHz, DMSO-d¢) ppm 7,28 - 7,35 (m, 2 H), 7,25 (dd, 1 H),
6,83 - 7,04 (m, 2 H), 6,29 (dd, 1 H), 6,09 (s, 1 H), 5,95 (d, 1 H), 5,93 (d, 1 H),
5,61 (dd, 1 H), 5,47 - 5,78 (m, 1 H), 4,20 - 4,35 (m, 1 H), 4,16 (t, 1 H), 3,63 -
3,81 (m, 1 H), 2,77 (dd, 1 H), 2,61 - 2,72 (m, 1 H), 1,96 - 2,26 (m, 3 H), 1,68 -
1,93 (m, 2 H), 1,52 - 1,62 (m, 2 H), 1,50 (s, 3 H), 1,02 (s, 3 H)

LC-MS (ESI POS): 568,17 (MH+)
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[a]p® = + 56,2 (¢ 0,3, MeOH)
Céac hop chat néu trong bang 11 duoc diéu ché nhu da mo ta cho hop chat
184, bat dau tir axit 159, chat alkyl héa phi hop va bazo nhu Na,COs, K2COs

hodc trietylamin v&i dung moi phu hop:

Bang 11
H({p Chu tric Hl? u Phan tich
chat suat

LC-MS (ESI POS): 574,3 MH+
[a]p® = + 59,5 (¢ 0,2, MeOH)

"H NMR (300 MHz, DMSO-ds) ppm
7,26 - 7,33 (m, 2 H), 7,26 (dd, 1 H),
6,89 - 7,01 (m, 2 H), 6,29 (dd, 1 H),
33% | 6,09 (s, 1 H), 555 (d, 1 H), 5,48 -
5,77 (m, 1 H), 4,16 - 4,34 (m, 1 H),
4,11 (t, 1 H), 3,95 (dd, 1 H), 3,87 (dd,
1 H), 3,60 - 3,75 (m, 1 H), 2,81 (dd, 1
H), 2,55 - 2,71 (m, 1 H), 1,95 - 2,31
(m, 3 H), 1,82 - 1,94 (m, 1 H), 1,66 -
1,82 (m, 1 H), 1,52 - 1,61 (m, 2 H),
1,50 (s, 3 H), 1,04 - 1,22 (m, 1 H),
1,00 (s, 3 H), 0,43 - 0,60 (m, 2 H),
0,20 - 0,37 (m, 2 H)

LC-MS (ESI POS): 559,14 MH+

185

[a]p® = + 78,96 (c 025, DCM)

'"H NMR (300 MHz, DMSO-ds) ppm
728 - 7,36 (m, 2 H), 7,26 (dd, 1 H),
6,87 - 7,03 (m, 2 H), 6,29 (dd, 1 H),
6,09 (s, 1 H), 5,61 (dd, 1 H), 543 -
5,78 (m, 1 H), 5,11 (d, 1 H), 5,05 (d, 1
H), 4,19 - 4,38 (m, 1 H), 4,18 (¢, 1 ),
3,66 - 3,81 (m, 1 H), 2,78 (dd, 1 H),
2,56 - 2,70 (m, 1 H), 1,96 - 2,26 (m, 3
H), 1,66 - 1,88 (m, 2 H), 1,52 - 1,64
(m, 2 H), 1,50 (s, 3 H), 1,01 (s, 3 H)

25%
186
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187

24%

LC-MS (ESI POS): 577,13 MH+
[a]p® = + 51,0 (¢ 022, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,25 - 7,40 (m, 2 H), 7,23 - 7,29 (m,
1 H), 7,14 - 7,23 (m, 2 H), 6,85 -
7,07 (m, 2 H), 6,29 (dd, 1 H), 6,09
(s, 1 H), 5,47 - 5,80 (m, 1 H), 5,56
(d, 1 H), 4,46 (s, 2 H), 4,16 - 4,26
(m, 1 H), 4,11 (¢, 1 H), 3,60 - 3,82
(m, 1 H), 2,82 (dd, 1 H), 2,56 - 2,69
(m, 1 H), 1,86 - 2,25 (m, 4 H), 1,65 -
1,86 (m, 1 H), 1,50 (s, 3 H), 1,33 -
1,63 (m, 2 H), 1,06 (s, 3 H)

188

20%

LC-MS (ESI POS): 602,26 MH+
[a]p® = + 57,6 (¢ 0,3, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
729 - 7,37 (m, 2 H), 7,26 (dd, 1 H),
6,90 - 7,03 (m, 2 H), 6,29 (dd, 1 H),
6,09 (s, 1 H), 5,64 (d, 1 H), 5,46 -
5,81 (m, 1 H), 4,71 - 4,96 (m, 2 H),
418 - 426 (m, 1 H), 4,16 (1, 1 H),
3,50 - 3,81 (m, 1 H), 2,79 (dd, 1 H),
2,59 - 2,68 (m, 1 H), 1,94 - 2,25 (m,
3 H), 1,66 - 1,85 (m, 2 H), 1,52 -
1,63 (m, 2 H), 1,50 (s, 3 H), 1,00 (s,
3 H)

189

38%

LC-MS (ESI POS): 566,18 MH+
[a]p® = + 55 (¢ 021, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,19 - 7,37 (m, 3 H), 6,86 - 7,04 (m,
2 H), 6,29 (dd, 1 H), 6,09 (s, 1 H),
5,56 (dd, 1 H), 5,43 - 5,81 (m, 1 H),
4,63 (dt, 2 H), 4,02 - 4,49 (m, 4 H),
3,55 - 3,76 (m, 1 H), 2,82 (dd, 1 H),
2,55 - 2,68 (m, 1 H), 1,96 - 2,35 (m,
3 H), 1,86 (d, 1 H), 1,68 - 1,81 (m, 1
H), 1,51 - 1,64 (m, 2 H), 1,50 (s, 3
H), 0,99 (s, 3 H)
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Vi du 23

1) HATU, DMF
2) NaSH

S

3) B~ "CN

Piéu ché S-xyanometyl este ciia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-phenyl)-4b,12-diflo-5-hydroxy-
4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-
8-aza-pentaleno[2,1-a]phenanthren-6b-carbothioic (hgp chit 190)

Hop chat 159 (218mg, 0,419mmol) duoc hoa tan trong DMF (5ml) trong
moi truong khi nito; HATU (175mg, 0,461mmol) va 4-metylmorpholin (50,9mg,
0,503mmol) dugc bd sung vao va hdn hop duge khudy & nhiét d6 trong phong
trong thoi gian 1 gio. Sau d6 natri hydro sulfua (47,0mg, 0,839mmol) duoc bd
sung vao va hén hop tro lai mau xanh dam. Hén hop tao thanh dugc khuéy O nhiét
dd RT trong 1 gio, 2-bromoaxetonitril (0,117ml, 1,677mmol) dugc ) sung vao
va dung dich dugc khudy trong lo kin ¢ nhiét d RT qua dém. Hon hgp phén tng
dugc pha lodng bang AcOFEt va 16p hitu co duge rira bing nudc va nude mudi,
dugc lam kho (NapSOy) va dugc ¢6 dac. San phim thd duge tinh ché bang sic ky
nhanh silicagel (chét rira giai DCM/AcOEt 95/5 to 9/1) cho ra chit rin ma duge
nghién thém véi Et,O, cho ra hgp chat mong mudn (hiéu suét 22%).

'"H NMR (300 MHz, DMSO-d¢) ppm 7,32 - 7,45 (m, 2 H), 7,24 (dd, 1 H),
6,93 - 7,10 (m, 2 H), 6,28 (dd, 1 H), 6,09 (s, 1 H), 5,62 (dd, 1 H), 5,40 - 5,79 (m,
1 H), 4,24 (t, 1 H), 4,15 - 4,21 (m, 1 H), 4,00 (d, 1 H), 3,92 (d, 1 H), 3,50 - 3,69
(m, 1 H), 2,56 - 2,71 (m, 2 H), 2,04 - 2,25 (m, 2 H), 1,94 - 2,04 (m, 1 H), 1,77 -
1,87 (m, 1 H), 1,69 - 1,77 (m, 1 H), 1,52 - 1,66 (m, 2 H), 1,50 (s, 3 H), 1,00 (s, 3
H)

LC-MS (ESI POS): 575,21 (MH+)

[a]p? =+ 31,76 (¢ 0,25, MeOH)
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bét dau tir axit 159 va chat alkyl hoa phi hop:

Bang 12

22552

Cac hop chét trong bang 12 duoc diéu ché nhu da mé ta cho hop chat 190,

Hop
chat

Cau tric

Hiéu
suat

Phan tich

191

18%

LC-MS (ESI POS): 58225 MH+
[a]p® = + 40,00 (c 02, MeOH)

'H NMR (300 MHz, DMSO-d¢) ppm |
7,30 - 7,42 (m, 2 H), 7,24 (dd, 1 H), 6,90
- 7,12 (m, 2 H), 6,28 (dd, 1 H), 6,00 -
6,15 (m, 1 H), 5,56 (dd, 1 H), 5,40 - 5,86
(m, 1 H), 4,49 (m, 2 H), 4,18 - 4,29 (m,
1 H), 4,20 (¢, 1 H), 3,49 - 3,71 (m, 1 H),
2,97 - 3,25 (m, 2 H), 2,55 - 2,70 (m, 2
H), 1,92 - 2,31 (m, 3 H), 1,80 - 1,92 (m,
1 H), 1,65 - 1,80 (m, 1 H), 151 - 1,65
(m, 2 H), 1,49 (s, 3 H), 0,96 (s, 3 H)

192

29%

LC-MS (ESI POS): 618,16 MH+
[a]p® = + 46,50 (¢ 0,2, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 - 7,48 (m, 2 H), 7.23 (dd, 1 H),
6,80 - 7,12 (m, 2 H), 6,29 (dd, 1 H),
6,08 (s, 1 H), 5,63 (dd, 1 H), 5,46 -
5,77 (m, 1 H), 423 (1, 1 H), 4,12 -
4,32 (m, 1 H), 3,88 (d, 1 H), 3,81 (d, 1
H), 3,58 (g, 1 H), 2,60 - 2,71 (m, 2 H),
1,93 - 2,30 (m, 3 H), 1,67 - 1,89 (m, 2
H), 1,49 (s, 3 H), 1,33 - 1,67 (m, 2 H),
0,96 (s, 3 H)

193

15%

LC-MS (ESI POS): 5933 MH+
[a]p® = + 45,10 (¢ 0,2, DCM)

'H NMR (300 MHz, DMSO-ds) ppm
7,48 (br, s, 1 H), 7,35 (d, 2 H), 7,25
(d, 1 H), 7,02 (d, 2 H), 6,90 - 7,15 (m,
1 H), 6,28 (dd, 1 H), 6,08 (s, 1 H),
5,37 - 5,79 (m, 0 H), 5,58 (d, 1 H),
4,03 - 4,34 (m, 2 H), 3,47 - 3,63 (m, 4
H), 2,63 (d, 3 H), 2,22 (d, 1 H), 2,05 -
2,16 (m, 1 H), 1,94 (d, 1 H), 1,64 -
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1,84 (m, 1 H), 1,49 (s, 3 H), 1,31 -
1,64 (m, 2 H), 0,96 (s, 3 H)

194

28%

LC-MS (ESI POS): 5742 MH+
[a]p® = + 56,7 (¢ 0,5, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 - 7,44 (m, 2 H), 7,24 (dd, 1 H),
6,93 - 7,07 (m, 2 H), 6,28 (dd, 1 ),
6,08 (s, 1 H), 5,58 (dd, 1 H), 5,40 -
5,75 (m, 1 H), 421 (t, 1 H), 4,11 -
427 (m, 1 H), 3,60 - 3,71 (m, 2 H),
3,50 - 3,62 (m, 1 H), 3,09 (t, 1 H),
2,55 - 2,69 (m, 2 H), 2,17 - 2,31 (m, 1
H), 2,03 - 2,17 (m, 1 H), 1,92 - 2,03
(m, 1 H), 1,80 - 1,90 (m, 1 H), 1,67 -
1,81 (m, 1 H), 1,51 - 1,65 (m, 2 H),
1,49 (s, 3 H), 0,97 (s, 3 H)

195

8%

LC-MS (ESI POS): 622,19 MH+
[a]p® = + 65 (¢ 0,3, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,37 (m, 2 H), 7,24 (d, 1 H), 7,07 (m,
2 H), 6,29 (dd, 1 H), 6,09 (s, 1 H),
5,59 (d, 1 H), 5,46 - 5,79 (m, 1 H),
423 (t, 1 H), 4,02 - 435 (m, 1 H),
3,61 (dq, 2 H), 2,55 - 2,72 (m, 2 H),
2,04 - 2,29 (m, 5 H), 1,67 - 2,04 (m, 5
H), 1,50 (s, 3 H), 1,37 - 1,67 (m, 2 H),
0,97 (s, 3 H)

196

49%

LC-MS (ESI POS): 592,19 MH+
[a]p® = + 31,4 (¢ 021, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,30 - 7,45 (m, 2 H), 7,25 (dd, 1 H),
6,91 - 7,08 (m, 2 H), 6,29 (dd, 1 H),
6,08 (s, 1 H), 5,61 (dd, 1 H), 5,43 -
5,80 (m, 1 H), 4,19 - 4,29 (m, 1 H),
4,18 (t, 1 H), 3,87 (d, 1 H), 3,79 (d, 1
H), 3,54 (q, 1 H), 2,55 - 2,71 (m, 2 H),
222 - 231 (m, 1 H), 2,20 (s, 3 H),
2,02 - 2,16 (m, 1 H), 1,85 - 2,00 (m, 2
H), 1,64 - 1,80 (m, 1 H), 1,51 - 1,64
(m, 2 H), 1,50 (s, 3 H), 0,95 (s, 3 H)
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Vi du 24

1) HATU, DMF
NMM

2) Metanol

159

Piéu ché metyl este ctia axit (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
Clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno|2,1-
a]phenanthren-6b-carboxylic (hop chit 181)

Trong moi truong khi nito 159 (290mg, 0,558mmol) duoc hoa tan trong
DMF khan, N-metylmorpholin (73,6 pL, 0,669mmol) va HATU (233mg,
0,614mmol) dugc bd sung vao va hdn hop duge khudy & nhiét do trong phong
trong thoi gian 1 gi¢. Metanol (250uL, 6,18mmol) duoc bd sung vao va hén hop
duoc gia nhiét & 60°C trong 3 gid va ¢ nhiét do trong phong qua dém. Thém
metanol (400 pL, 9,86mmol) duge bd sung vao va hdn hgp dugc khudy & 60°C
trong 4 gio. Hon hop phan (g duogc pha lodng bang nudce va chét rin tao thanh
duoc ﬂn;laibéng cach loc. Chét rin tao thanh duogc nghiénixong axetonitril, sau
d6 duoc tinh ché bing HPLC diéu ché (axetonitril/nude khong c6 TFA) cho ra
hop chit néu ¢ dé muc nay (55mg, hiéu suit 18,5%).

'"H NMR (300 MHz, DMSO-ds) ppm 7,26 — 7,33 (m, 2 H), 7,26 (dd, 1 H),
6,87 — 7,04 (m, 2 H), 6,29 (dd, 1 H), 6,09 (s, 1 H), 5,52 - 5,78 (m, 1 H), 5,51 (dd,
1 H), 4,16 - 425 (m, 1 H), 4,12 (t, 1 H), 3,69 (t, 1 H), 3,65 (s, 3 H), 2,80 (dd, 1
H), 2,55 - 2,68 (m, 1 H), 2,18 - 2,26 (m, 1 H), 2,05 - 2,18 (m, 1 H), 1,94 - 2,05
(m, 1 H), 1,78 - 1,92 (m, 1 H), 1,66 - 1,79 (m, 1 H), 1,52 - 1,64 (m, 2 H), 1,50 (s,
3 H), 0,96 (s, 3 H)

LC-MS (ESI POS): 534,11 (MH+)

[a]p® =+ 35 (¢ 0,34; MeOH)

Céc hop chat duoc liét ké trong bang 13 dugc diéu ché nhu da mo ta cho
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hop chat 197, bat dau tir axit 159 va chét 4i nhan phu hop nhu ruou, amin hodc
mubi amin, hoic thiolat kim loai:

Bing 13

Hg;p CAu tric K Phan tich
chat suat
LC-MS (ESI POS): 572,28 MH+

[a]p?® = + 73 (¢ 0,3, MeOH)

'H NMR (300 MHz, DMSO-ds) ppm
7,31 (d, 2 H), 7,26 (d, 1 H), 7,00 (d, 2
H), 6,29 (dd, 1 H), 6,09 (s, 1 H), 5,56
- 5,65 (m, 1 H), 5,45 - 5,80 (m, 1 H),
445 (d, 1 H), 4,28 (d, 1 H), 4,18 -
4,27 (m, 1 H), 4,08 (dd, 1 H), 4,02 (q,
1 H), 3,38 (s, 3 H), 2,64 (dd, 2 H),
2,05 - 2,30 (m, 3 H), 1,62 - 1,94 (m, 2
H), 1,50 (s, 3 H), 1,34 - 1,61 (m, 2 H),
0,99 (s, 3 H)

LC-MS (ESI POS): 550,26 MH+

13%
198

[a]p® = + 66,2 (¢ 0,2, DCM)

'H NMR (300 MHz, DMSO-ds) ppm
729 - 7,46 (m, 2 H), 7,24 (dd, 1 H),
30% | 6,88 - 7,08 (m, 2 H), 6,28 (dd, 1 H),
6,08 (s, 1 H), 5,52 - 5,82 (m, 1 H),
5,50 (dd, 1 H), 4,16 - 4,26 (m, 1 H),
4,17 (t, 1 H), 3,52 - 3,65 (m, 1 H),
2,55 - 2,67 (m, 2 H), 2,22 (s, 3 H),
1,92 - 2,19 (m, 3 H), 1,81 - 1,91 (m, 1
H), 1,65 - 1,81 (m, 1 H), 1,51 - 1,65
(m, 2 H), 1,49 (s, 3 H), 0,95 (s, 3 H)

199

Vi du 25

TBAB

—_

Axetonitril
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Piéu ché (4aS,4bR,5S,6aS,6bR,9aS,10a8,10bS,12S)-6b-(2-Bromo-axetyl)-8-
(4-clo-phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on (hop chét 200)

Axit metansulfonic 181 (653mg, 1,067mmol) dugc hoa tan trong axetonitril
(20ml), tetrabutylamoni bromua (344mg, 1,067mmol) dugc bd sung vao va hon
hop dugc gia nhiét & 80°C trong 6 gio, sau d6 ¢ nhiét do trong phong qua dém.
Thém tetrabutylamoni bromua (344mg, 1,067mmol) dugc bd sung vao va hdn hop
duoc gia nhiét & 80°C trong 2 gid nita. Hon hop phan tmg duoc phan chia giita
nuGe va AcOEt. Lép hitu co duge tach ra, duoc lam kho bang Na>SO4 va duge cd
dic. San phdm tho dugc tinh ché bang sic ky nhanh silicagel (chét rira giai
DCM/AcOEt tir 8/2 dén 7/3) dé cho ra hop chit néu ¢ dé muc nay (630mg,
1,055mmol, hiéu sudt 99%).

LC-MS (ESI POS): 596,0 (MH+)

Piéu ché (4aS,4bR,5S,6aS,6bR,92S,10aS,10bS,12S)-6b-Axetyl-8-(4-clo-
phenyl)-4b,12-diflo-5-hydroxy-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno
[2,1-a]phenanthren-2-on (hgp chat 201)

Hon hop chira hop chat 190 (373mg, 0,625mmol) va natri iodua (937mg,
6,25mmol) trong axeton (17ml) dugc gia nhiét trong khi chiéu tia vi séng &
110°C trong 3 gio. Thém natri iodua (468mg, 3,12mmol) dugc bd sung vao va
hdn hop dugc gia nhiét trong khi chiéu tia vi séng trong 3 gid nita. Hon hop phan
ung dugc phan chia gitta AcOEt va dung dich NaS,03 bao hoa. Lép hitu co duoc
rira bang nudce, duoc 1am kho bang Na,SO4 va duge ¢d dic. San pham tho duoc
tinh ché bang sic ky nhanh silicagel (chét rira giai DCM/MeOH =99/1), sau d6
bing HPLC diéu ché (CH3CN/H>0 ma khong c6 TFA) dé cho ra hop chit néu &
dé muc nay (31mg, 0,060mmol, hiéu sudt 10%).

'"H NMR (300 MHz, DMSO-d¢) ppm 7,29 - 7,43 (m, 2 H), 7,27 (dd, 1 H),
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6,94 - 7,08 (m, 2 H), 6,29 (dd, 1 H), 6,09 (s, 1 H), 5,52 - 5,75 (m, 1 H), 5,51 (d, 1
H), 4,16 - 4,30 (m, 1 H), 4,09 (t, 1 H), 3,51 - 3,64 (m, 1 H), 2,62 - 2,70 (m, 1 H),
2,61 (dd, 2 H

Vi du 26

H,, MeOH
Pd/BaSO,

; CO)
F 202 N7

Diéu ché 1,1-dimetyl-prop-2-ynyl este cia axit

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Clo-phenyl)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-o0xo0-2,4a,4b,5,6,62a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]jphenanthren-6b-carboxylic (hop
chit 202)

B sung 3-clo-3-metylbut-1-yn (178mg, 1,73 Immol) vao hdn hop chtra 159
(450mg, 0,865mmol), Cs2CO3 (282mg, 0,865mmol), déng (I) iodua (16,48mg,
0,087mmol) va KI (230mg, 1,385mmol), trong DMF khan (4ml) va hén hgp phéan
tmg duoc khudy & nhiét do RT qua dém. Etyl axetat duoc bd sung vao va chit ran
tao thanh dugc loc ra; nuéc duge bd sung vao va pha hitu co dugc rira bé’lng nudc
mubi, duoc lam kho béng Na»S04 va duge ¢d dic. Chét can duoc tinh ché béng
séc ky nhanh silicagel (chét rira giai: DCM/MeOH, 98/2) va, sau su bay hoi cua
dung moi, chét ran thu dugce duogc nghién véi Et20, duoc loc va lam kho duédi moi
truong chan khong, dé cho ra hop chét néu & dé muc nay (200mg, 0,34 1mmol,
hiéu suat 39,4%).

'"H NMR (300 MHz, DMSO-d¢) ppm 7,22 - 7,35 (m, 2 H), 7,25 (dd, 1 H),
6,75 - 7,07 (m, 2 H), 6,28 (dd, 1 H), 6,09 (s, 1 H), 5,53 - 5,78 (m, 1 H), 5,51 (d, 1
H), 4,19 (d, 1 H), 4,07 (t, 1 H), 3,55 - 3,80 (m, 1 H), 3,50 (s, 1 H), 2,83 (dd, 1 H),
2,54 -2,61 (m, 1 H),2,19-2,33 (m, 1 H), 1,82 - 2,18 (m, 3 H), 1,67 - 1,82 (m, 1
H), 1,63 (s, 3 H), 1,58 (s, 3 H), 1,55 (m, 2 H), 1,51 (s, 3 H), 1,03 (s, 3 H)
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LC-MS (ESI POS): 586,15 (MH+)

[a]p? =+ 40,6 (c 0,2, DCM)

Diéu ché 1,1-dimetyl-allyl este ciia axit
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(4-Clo-phenyl)-4b,12-diflo-5-
hydroxy-4a,6a-dimetyl-2-0x0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-carboxylic (hgp
chit 203)

Hoén hop chtra hop chat 202 (150mg, 0,256mmol), quinolin (9,10uL,
0,077mmol) va 5% Pd /BaSOs (15mg) duoc hydro héa trong 5 gio & ap sudt 15psi
(103,42KPa). Chét xuc tac duoc loc ra va dung méi dugc bay hoi. Chét cin duoc
tinh ché bang sic ky nhanh silicagel (chat rra giai: DCM/MeOH, 98/2) sau d6
bing HPLC diéu ché (CH;CN/H20 khéng c6 TFA), dé cho ra hgp chit néu & dé
muc nay (37mg, 0,063 mmol, hi¢u suét 25%).

'"H NMR (300 MHz, DMSO-d¢s) ppm 7,27 - 7,32 (m, 2 H), 7,25 (dd, 1 H),
6,89 - 7,01 (m, 2 H), 6,28 (dd, 1 H), 6,09 (s, 1 H), 5,99 (dd, 1 H), 5,50 - 5,77 (m,
1 H), 5,48 (dd, 1 H), 5,20 (dd, 1 H), 5,04 (dd, 1 H), 4,12 - 4,26 (m, 1 H), 4,05 (t, 1
H), 3,62 (td, 1 H), 2,82 (dd, 1 H), 2,55 - 2,69 (m, 1 H), 2,18 - 2,26 (m, 1 H), 2,04
-2,18 (m, 1 H), 1,84 - 2,04 (m, 2 H), 1,63 - 1,80 (m, 1 H), 1,51 - 1,61 (m, 2 H),
1,51 (s, 3 H), 1,48 (s, 3 H), 1,46 (s, 3 H), 1,01 (s, 3 H)

LC-MS (ESI POS): 588,23 (MH+)

[a]p? =+ 48,4 (¢ 0,2, DCM)

Chui thich

* NMR

s = mili don

d = mii doi

t = mfii ba

q = miii bén

dd = mii do6i cua hai miui
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m = mii da

br = miii banh rdng

ESI-POS=ion hoa duong tia dién

LC-MS = sic ky 16ng khéi phd
Hoat tinh dwoc 1y ciia hop chit theo sang ché
Nghién ctru in vivo
Vi du 27
Ting bach céu trung tinh trong phdi do lipopolysacarit (Lipopolysaccharide
LPS)

Kha nang va thoi gian hoat dong cta hop chit di md ta trong séng ché nay
duoc danh gid in vivo trong md hinh bi viém phdi cip tinh theo phuong phap mo
ta trong Am. J. Respir. Crit. Care Med. Vol 162. ppl455-1461, 2000, vé1 su thay
d6i khong dang ké.

Thur nghiém dugc thuc hién trong cac con chudt duc Sprague-Dawley (200
g).

Nho giot LPS vao trong khi quan gdy ting ding ké theo théng ké ndng do
bach cu trung tinh trong BALF, 12 d4u hiéu ctia viém phbi cAp tinh.

Vé6i lidu luong glucocorticoit gdy tc ché 75% (lieu ED75) trong thir
nghiém danh gia, hop chét (tir 0,01 dén 1pmol/Kg trong lwgng co thé) duoc dua
vao trong khi quan & dang huyén phu (0,2% Tween 80 trong 0,9% NaCl)
1 gio trude khi thuc hién thir thach LPS.

Lap duong cong dap Gng liéu lugng vé hiéu qua e ché cta hop chit thir
nghiém dén su ting bach cau trung tinh trong phdi do LPS va thu dugc lidu lugng
ED50 la phép do kha nang trong tht nghiém sinh hoc nay. Céc tri sb ED50 clia
mot sb hop chét dién hinh theo sang ché ndm & gitra 0,05 va 0,16pmol/Kg trong
luong co thé.

Trong loat thir nghiém tha hai, nham danh gia khoang thoi gian hoat dong,

cac hop chat duoc dua vao trong khi quan & dang huyén phu, & liéu lugng ED7S,
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tru6e khi thuc hién thir thach LPS 24 gio. Cac hop chit dugc quan tdim nhét 14 c6
hoat tinh (phan trim Gc ché cao hon 50%) khi su dung truéc khi thuc hién thir
thach LPS 24 gio.

Nghién ctru in vitro

Vi du 28

Phwong thirc thwe hién thir nghiém chuyén vi thu thé glucocorticoit
(Glucocorticoid Receptor-GR)

Dinh luong su chuyén vi GR vao nhan cia hop chit theo sang ché theo
ASSAY Drug Devel.Technol., 4(3), 263-272, 2006, qua tht nghiém chuyén vi GR
duva trén té bao mdi trong dang bu manh enzym (Enzyme Fragment
Complementation-EFC) duoc phat trién bai DiscoveRx (Fremont, CA).

Khi khéng c6 glucocorticoit, thu thé glucocorticoit (glucocorticoid
receptor-GR) con lai trong chit nguyén sinh tao phtic voi nhiéu protein bao gdm
protein cam Ung nhiét.

Khi glucocorticoit khuéch ton qua mang té bao vao trong té bao chét va lién
két véi thu thé glucocorticoit (glucocorticoid receptor-GR), dan dén giai phéng
protein cam rng nhiét va chuyén vi vao trong nhan noi ma né diéu bién sy phién
ma gen.

Thir nghiém DiscoveRx st dung EFC cua b-galactosidaza (b-gal) la chét
chi thi su chuyén vi GR trong t& bao cam ung sinh hoc CHO-K1 dugce xtr ly k¥
thuat. Manh thu thé enzym (enzyme acceptor-EA) ctia b-gal con lai trong nhan,
duoc thiét ké thong qua viéc st dung bd bd trg va bién ddi gen sé hitu riéng.
Manh cho enzym(enzyme donor-ED) peptit nho ciia b-gal dugc dung hop truc tiép
vao dau tan cung C ctua GR, va dugc dinh vi trong té bao chat khi khong c6 mit
cta thu thé phat tin hiéu. Khi lién két v6i phdi tit GR, phtic hop nay di chuyén vao
nhén, ¢ d6 hoat tinh cua enzym nguyén ven dugc phuc hoi nho phéat hién ra su bd
tro va hoat tinh b-gal.

Té bao CHO-K1 biéu hién mot cach én dinh manh nhén enzym NLS
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(enzyme acceptor-EA) cia b-gal va manh cho enzym GR (enzyme donor-ED) cua
b-gal dugc gilt trong moi truong F12 (Invitrogen, Carlsbad, CA) ¢ 37°C dudi
khong khi 4m chtra 5%CO2 va 95% khong khi. Méi trudng nay chaa 10% FBS,
2mM L-glutamin, S0U/ml penixilin 50pg/ml streptomyxin, va

250pg/ml hygromyxin va 500pg/ml G418 (Invitrogen).

Sy dich chuyén cia GR dugc do biang cach st dung kit phat hién
PathHunter chira chit thdm thdu mang té bao va co chat beta-gal (DiscoveRx,
Fremont, CA). TAt ca cac hop chat déu duoc chon loc béng cach st dung céc néng
d6 khac nhau nidm trong khoang tir 10! dén 10°M. Thtr nghiém duoc thuc hién
trong 48 15 (10° t& bao/18). Tién hanh 1 hop chat da dugc chon & 37°C trong hai
gidr. Phat hién ra bang cach bd sung dém phat hién tlr bo kit ctia DiscoveRx va 0 &
nhiét do trong phong trong thoi gian mot gio. Phat hién ra sy phat quang bang
cach str dung may doc vi phién CENTRO LB 960 (Berthold Technologies).

Phan tich théng ké va xéac dinh tri s6 EC50 bang cach sir dung phdn mém
Prism-version 3.0 Graphpad (San Diego, CA).

Mot sb hop chit dién hinh theo sang ché duogc thu nghiém sy dich chuyén
GR thé hién tri s6 EC50 & giita 0,35nM va 10nM.

Vi du 29
Uc ché sw san sinh ra nitric oxit do LPS trong dai thwec bao RAW 264.7

Mb hinh in vitro dua trén dong té bao chudt dai thuc bao RAW 264.7 dugc
st dung dé thtr nghiém tac dung khéng viém ctia corticosteroit theo sang ché.

Trong quéa trinh viém, lugng 16n nitric oxit (NO) dugc sinh ra do céc
isoform cam tUng cia NO suyntaza (isoforms of NO synthase-iINOS).
Lipopolysacarit (lipopolysaccharide-LPS) trong vi khuin thuong duoc st dung
trong thir nghiém dé kich thich dap ung viém trong dai thuc bao.

Céac té bao phat trién trong mai trudng nudi cdy (RPMI duoc tao huyén phu
v6i 10% huyét thanh bao thai bé da bi bat hoat nhiét, 100U/ml penixilin va

0,1mg/ml streptomyxin) ma khong cé d6 phenol. Kich thich té bao bing cach U té
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bao trong 24 gid véi LPS dén ndng dd cudi cung nam trong khoang tir 100ng/ml.
Tién hanh x&r Iy v6i hop chit theo sang ché bang cach bd sung cac hop chat nay
trong DMSO (ndng dd cubi cing 0,1%) vao dén ndng d6 mong mudn trudc khi
phoi nhiém LPS 15 phut. Dé xac dinh chi sb san sinh ra nitric oxit, ndng do ctia
nitrit dugc do trong méi trudng diéu hoa bang cach sir dung phan tmg do mau
Griess (J. Neuroimmunol.,150, 29-36, 2004).

Phan tich théng ké va xac dinh tri sé IC50 bang cach st dung phan mém
Prism-version 3.0 Graphpad (San Diego, CA). Tri s6 1C50 thir nghiém trong mot

s hop chit dién hinh theo sing ché & gitta 0,06 va 5,3nM.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thire chung (IN)

(IN)

trong do

- Ri 12 -(CH2)s-Z-(CH2)n-R3, trong d6nla 0 van’ 1a 1;

- Z 1a lién két don;

- R3 1a -OH;

- Rz 12 -(CH)mRs, trong d6 R 12 phenyl tuy v dugc thé bing mot hodc nhidu phin
tir thé duoc chon tir nhém gdm c6 halogen, CN, CONH2, NHC(O)H, (C1-Cg)alkyl
mach thing hodc mach nhéanh, (Ci-Ce)alkylsulfonyl, (Ci-Ce)haloalkyl mach thing
hoic mach nhéanh, (Ci-Ce¢)haloalkoxy mach thfmg hodc mach nhanh, (Ci-
Ce)alkoxycarbonyl, (Ci-Ce)alkoxysulfonyl, (Ci-Ce)haloalkylsulfonyloxy, (Cs-
Cs)xycloalkyl, (Cs3-Ce)heteroxycloalkyl, aminosulfonyl;

m la 0;

va cac mubi duge dung cua chung.

2. Hop chit theo diém 1, trong d6 hop chat nay la:
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-phenyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-p-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-

tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-m-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-

tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-8-(4-flo-phenyl)-5-hydroxy-
6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-clo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-(4-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6bR,9a8S,10a8S,10bS,12S)-4b,12-diflo-8-(3-flo-phenyl)-5-hydroxy-
6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-o-tolyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6bR,9aS,10aS,10bS,12S)-8-(4-clo-3-metyl-phenyl)-4b,12-diflo-5-
hydroxy-6b-((S)-2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-on;
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(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-clo-3-triflometyl-phenyl)-4b,12-
diflo-5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(3,4-dico-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-bromo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzamit;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-(4-triflometoxy-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-phenyl este cua
axit metansulfonic;
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(4-xyclohexyl-phenyl)-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;

metyl este cua axit 4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10b8S,125)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-8-yl]-benzoic;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-8-(4-metansulfonyl-phenyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
3-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,60,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzonitril;
4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,62,6b,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-benzen
sulfonamit;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(4-xyclopropyl-phenyl)-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-tert-butyl-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
N-{4-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-diflo-5-hydroxy-6b-(2-
hydroxy-axetyl)-4a,6a-dimetyl-2-ox0-2,4a,4b,5,6,6a,6b,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-8-yl]-phenyl }-formamit;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-(3-triflometyl-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-on;
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-4a,6a-dimetyl-8-(3-triflometoxy-phenyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
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pentaleno[2,1-a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-8-(3-bromo-phenyl)-4b,12-diflo-5-
hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-on;

4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b, 12-diflo-5-hydroxy-6b-(2-hydroxy-
axetyl)-8-(4-triflometansulphonyloxyphenyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-

a]phenanthren-2-on;

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(3-xyclopropyl-phenyl)-4b,12-diflo-
5-hydroxy-6b-(2-hydroxy-axetyl)-4a,6a-dimetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-on;
hodc cac mudi dugc dung cda chung.

3. Duoc phém chtra hop chit theo diém 1 hoic 2, cung véi mot hodc nhiéu chét

mang va/hoac t4 dugc dung.

4. Tb hop gém hop chét theo diém 1 hodc 2 v6i mot hodc nhiéu thanh phén hoat
tinh dugc chon tir cac nhom chét chi vén beta2, chét chéng thu thé muscarinic,
corticosteroit, chit wc ché protein kinaza hoat hoa mitogen (P38 MAP kinaza),
chét (e ché dudi don vi beta cta kinaza yéu t6 nhan kapa-B (IKK2), chét trc ché
elastaza bach ciu trung tinh & ngudi (human neutrophil elastase-HNE), chét tc
ché phosphodiesteraza 4 (phosphodiesterase 4-PDE4), chit diéu bién leukotrien,
chat khang viém khong steroit (non-steroidal anti-inflammatory agents-NSAIDs)

va chét diéu hoa chat nhay.

5. Dung cu chtra duoc phidm theo diém 3, trong d6 dung cu nay c6 thé 1a éng hit
bot kho 1iéu don hoic da lidu, éng hit dinh luong liéu hodc dng phun suong mu

nhe.
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