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A% EHHFLCLBry I (=0) \OHNHz. C1-4f5e 3 « Ci-a it 553 \ Cr-aJ5e F -2 3L B -0C (=0) Ci-645E
I BRI AR, Ik R 2R B0 54 L 2240 3% NS OB S 280 JR 5

[0062]  R*i% F Ci-sHE 3L  Co-1ofR IR T3 E 1070 44 IR, B (K 5 32 L e S L PR FBR PR AT 32k
#H— B0 4% HH.F.CL.Br.I.0H.NHo. Ci-a5E i . Ci-alie 58 3 . —NHC (=0) Cr-abie 8 L C3-10
TRIFEE 21070 A4 TR BUAREE By BUAR, P ) 2R B0 2 1 22 40 1 EI NS OB S 2% J5l 15

[0063]  R™ 3% [ Ca-1olt IR , BT IR () B T B — D 4 0 & 44 3% (A HLF C1 \Br T, OH\NHz, C1-4
Jt HE B Cr -5t SR S ) BRI T HUAR

[0064]  R*3k [ ~Ci-aft e~ Ca-10B8 R B Cr-o e 32 , FTIA o2 5 BB IV T 40 244N H HLF L C
BrT.OHNHz. C1-a§8 3 . C1-aft S8 FE B -NHC (=0) Cu-afe 280 FE () HUAC L BT AR

[0065]  RYFIR®#% [ M7 (1) 3% - (CR™¥R™) —C (=0) 0C1-kE 55 .~ (CR™R™) 0C (=0) 0 Cr-ekt
3%~ (CH2) wCa-10B% I , FIT IR (1) 450 3 R P T 3 33— 2P 0 2244 1% H H\F . C1 \Br I, OH\NHa,
Cr-4 e LB Cr-ade S8 22 (1) HUAR L B BUAR

[0066] AR EAALILETT R, —Fhidal (D) frid e &4, Ho .

[0067] A& C(=0)R'.C (=0) XR*\CH20 (CH2) w C(=0) R*BLP (=0) XRY (XR®) ;

[0068]  R'3% [ Cro-20f52 3 .~ (CR™R'™) nXC (=0) Ci-65t 3 . —CH (NH2) C1-6553:-NHs" . CH (NH) C1-6
JEHE-NH  Co- 4 L Co-s e I 5 H 8TT AL IR B — (CRMR™) n—Ca-sBRFR , T 1 55 22 L o2 S I
BB R BRI — 05 4N 1 HLF L CL . Br. I OH\NHa C1-akt 3 . C1-a bt 48
JE L -NHC (=0) Cr-aft B I .C (=0) Cr-az 8 FE . -NHC (=0) (CR'*R™) NHa R"8. Cs-sB A B4 526 7T
IR BRI BT BUAR, BTl (1) 2 0 25 1 24116 EENLOBSI 24 i F 5

[0069]  RYCHIR™ %% [ B 37 () 3% [ H OHBR C1-a e 525 5 T i e F AT 9 — 2D 4 0 8 41 34k 19 Hisk
OHIP) EAR I BT AR 5

[0070]  R'™.R'™.R'.RYFNR'EH [ M7 A 1 L O Cr-abys J B S8 I 2 1 AV 3k 121, BT adk e
BRI — 230 E 4% A HF . CL.Br I . OH. C1-45% FE B Cr-afit 28 1 BUAR L BT LA, P ik
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R A AR 2,3- “EEAR.2,4- " FHAR . FAEAR GEAR . AR mE R
ORI H = BB S

[0071]  R*%& [ Cr-ebE 2 .~ (CH2) nXC (=0) R* .- (CH2) nXC (=0) OR™,-C (=0) R®™ .- (CH2) »S (=
0) pCi-64E 4= \ Co-o BRI BN — (CH2) ub R 8TT RIS, FIrid () e 2 L JR IR AR I A8 33— 4k 0 = 44
e EHH.F.CL.Br 1. (=0) \OHNHo\ Ci-s88 3k . C1-a58 5 Ak .~ Cr-afie -2 I B -0C (=0) Cr-s 5t ik
(1) B R i BUAR , BT P 2 B0 25 A 1 22 41 NS 0BRSS 2R S5 55

[0072]  R*™# [ Ci-sbedk \ Co-s B R BL5 E6 0 23R , FTik A be 3t B IR A 2 RT3 3k — D 40
FANEENVEIE L F F L -NHC (=0) 0C (CH3) 3. RIS 2 1078 2300 BUAR I BT BUAR L BTk 19
FINE A1 R ANE N OS24 5 75

[0073]  RZ*3% [ Co-eBkFF , BT IR (K B PR T 18 33— 2B 3 0 2 44N 3% A HAF . C1 . Br+ T+ OH\NHz2 C1-1
St LB Cr-a 5t SE S B AL i HUA

[0074]  R*3& [ ~Ci-afidt—Co-s BRI TR Cr-a it J5 , FITIA Be 3 BURR T3 0 A4 3% F HLF L C
BrT.OHNHz. C1-aft 3 . C1-aft S8 FE B -NHC (=0) C-af52 280 2 (1) HUAC L BT AR

[0075]  R*FUR® % [ Jh ST 3% - (CR*¥R™) —C (=0) 0C1-s%573: .~ (CR*R*™) 0C (=0) 0 Ci-sfit
B # — (CHz) w—Cs-6Bi IR , T IR 1) 458 2 AR Tk 3 — D0 2 44 1% H H.F . C1 . Br. I, OH\NHz
Cr-abt B 3 Cr-ale S8 R I BRI T AR

[0076] AR EAARIE TS %, — Rl (D Fridtb &4, Horr

[0077]  AZEIHC(=0)R'.C (=0) XR*.CH20 (CH2) w C(=0) R*BLP (=0) (XR* (XR®) ;

[0078]  R'3%& [ Cro-1skdE .~ (CR'™R™) nXC (=0) C1-a%5 . CH (NH2) Cr-s £ 3 —NHs " CH (NH2) Ci-6
HE 3 ~NHa \ Ca-5 075 3  Ca-s e I 5 A6 7T IR B — (CR'R') n=Ca-s R IR , T idk (1) e L Mk L Bt |
FRER IR FME 3 — P40 R A H HUNHa BB L 208 VTR L R AT L -NHC (=0) 0C (CH3) 3+
C (=0) 0C (CH3) 3.-NHC (=0) (CR'R') NHz. R, 2} I B 4 2% T 7 H ) B 228 I BUA

[0079]  RYFIR'S 5 Bk A7 K532 1 H . OH., FF FE Bl 5 P 3

[0080]  R'™ R'.R'.RYFIR'EK [ 00 57 (3% 5 HL OH . P Ik B 2 ok e 1 (M e ok [T, ok G L
e H TR E R VAR TR AR e R RN AR H AR 5

[0081]  R*3 [ Ci-afe 3 . (CHz) nOC (=0) R* .- (CHz) OC (=0) OR**.C (=0) R*®. (CH2) nS (=0)
2Cr-1f7t 32 \ Co-oBR PR EK (CHo) wb R 8TTIRIR , TR (1) ek L bt U0k 8 IR BRI Ak 14— D 4 0 22
AANIE EHVFLCL\Br (=0) \OH\NHa- FF 2 | 32 B B B8 2 1 AR 22 1 ARG 22 P A

[0082] R [ Ci-alt Jk  Co-s B IR B 426 70 24 3 » FT IR HO e 35 B IR RN 2 FRT 3 38— 2B 40
AN EAHVEAIE F 3E L -NHC (=0) 0C (CHz) 3« AR FETLS 52 1070 & IR B IE I BRAR, BT A 1)
FINE A1 R4 E AN OBSHY 24 5 £ 5

[0083]  R*"¥% [ CoftFF s

[0084] R [ ~Cr-aft 3 —Co-oM PR B Ca-afi J2E , T IAS 2 6 AT 6 4% 0 2 44N 3% 1 HNHo B -NHC (=
0) 0C (CHa) s HUA AL FIT BUAR 5

[0085]  R*FIR %% [ J 37 —CH (CHs) C (=0) 0C1-a4E 3 . —CH20C (=0) 0C1-4%E L B E — (CHo) w—
Cs-s I 5

[0086] X% [ B 57 3% F O SERNH.

[0087] AR EAARIETT 5, —Fhid s (D Fridie 549, o

[0088] A% [ C(=0) R'.C (=0) XR*.CH20C (=0) R*.CH20CH2C (=0) R*BLP (=0) XRY (XR°) ;
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[0089]  R'ik [ —-CisHs1 BRI N 4542 — -

. o

(&) NHBoz I o NH,

[009()] N B S : ogle] Rig
‘t{ “‘t:., H:N/\g’“\’“f HZN\/\/\I:Z H,,Nji,(l'jj}“i HNJRi(“\}}‘Z
OH "OH

B RNL A 2
O R zY&QO R

Rie “

[0091] YEMJGTUJEMJQE’JQDF BRIz
[0092] g HN-i ON:-{ DN_CN% '\'\::/\l Ox C’K//\L{HN L HI‘O HN,_- )

[0093] 4%k AR , ARk — B 0 B4 A H NHo RS L 208 TR 4 L TR LB -NHC (=
0) 0C (CHs) 5 F¥) BRARE BT ELAR 5

[0094]  R™ R'FIR'E [ Bl 7 () 3% 1 HR 2 o UL R 10 MR 2L F , irid R LR % H T &
B IR IR AR R TN E B H R 5

[0095]  R*G&H I &2 —:

RF : ‘

Fﬁ+%$*%sﬂw4wk¥YW@i&*ﬁa
NH, o

Y ”“" W S S

O Qo D QL

tc‘ o w%wﬂ“‘@w\
et Pt P O s

NHBoc¢ NHBae

@\)N:?o;\/}{ I SO HN rj\ <]\/ﬁ’0\/\ s m ik /k,o o\/\;
@J\/H(O\/}"\ ©\, o\/\; @ TO-\A& ‘\k \n/ov'\;” ™ TO\/«&{
OO y |

R @ E'}Ow“i 2 Aot

o071 Rt 22— T o ) dan ' e

2 5

[0098]  RUFIR® % |5 5711 3% [ —CH (CH3z) COOCH2CHs «—CH20C (=0) OCH (CHa) 2B 3 43 5
[0099] X% H JhS7T % H 0. SENH.
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[0100] AR 7T %, —FhiE R (D) B a4 ik SR s 2 52 T 32 1 2,
Horr

[0101]  A3E [ C(=0) R'BLC (=0) XR?;

[0102] R H Cro-20% 3 . (CRMR'™) wXC (=0) Cr-ski . (CRYR'™) nXC (=0) Cr-ekn 28 s . —
(CR"™R™) 1C (=0) XC1-6%% 3 . CH (NH2) C1-6%5% 3 ~NHo | Co-s7i JE  Co-sftdk . (CR'R') w—Ca-10¥
B (CR'R™) n—Ca-10B R B (CR'R™) (—3F 1070283, Frik (e e 0 LIt Bk L 8 3R
UM 3 — 0 44N 1% FAH.F .CL . Br I, OH\NHz. C1-af 3 . Cr-afi 2 3 . ~NHC (=0) Ci-4
Fi 3 . C (=0) Cr-a e FE . -NHC (=0) (CR™R') NHa R Cs-6 Bk FF B 4 256 70 2% FF () BRACJE i
B, PR I 220 8547 1 B4 [N OB S 2% J5 7+

[0103]  RIYCHIR™% [ J 7 (K3 [ HLOH R IE BRC1-a e 3 , Pk e S ARk 3k — 2B k0 B4 ik
FHH.F.C1.Br.T.OH.Ci-a{tFE B C1-a 48 I ) HRAR L BT BRAX

[0104]  R'™ R'™ R R'YHIR"EE [ M 37 [ 3% 5 H O Cr-afpe J25 B 2 I 2 1) M) Bk L [, P adk de
FAR 3 — BP0 4% A HF . CL.Br I OH. Cr-a%5% 2B C a8 10 BUAR L BT BUAR, i ik
TR A AR AR AR AR 2,3- R A .2, 4- A A . A
AR E R 2 IR R AR BRI BRI HRIR 22 &R PR
AR KAWL A AL R IR ) & 2 TR B B 2 B

[0105]  R*¥% [ Ci-sftdk « (CHe) nXC (=0) R*.,— (CHa) nXC (=0) OR™. (CH2CHz20) nC (=0) R*.C (=
0) R?, (CHa) nXR*°. (CH2) nS (=0) pC1-6%58 38 . Ca-10BRFFBX (CHo) w372 10TTHIR , PR ) 2 0 L 2430
RT3 — B0 E 4% A H.F.CL.Br 1. (=0) JOH\NHz. C1-a%58 3, Crafie S8 52 | C1abit
Fe— 2 H B (CHo) wOC (=0) Cr-e 5t 2 () BT B B, Pl (1) R 30 5 1 244 1 N OB S 2%
R+

[0106]  R™ R*FIR* %% [ JhAL 3% F Cros kit I  Cros e 83  Co1oBRIF B3 E 10T J4FF , T ik
() e 3 L e S 3 ZR IR R PR A i 3 — B 0 B4 H HLF . C1 . Br. T .OH.NHa C1-a$e 3 . C14
JE S ~NHC (= 0) Cr-af5t 8 55« Ca-10B IR B3 22 1070 20 PR I BRI BT BUAR, BT i 28 R 5 A7 1
AN ENLOBL SR 2% 7 15

[0107] X% H BS7 [ % H 0 SEINRY;

[0108]  R*%- |5 57 [193% 5 HE Ci-aft 22 5

[0109] nikE1.2.38%4;

[0110]  mi%H0.1.2.384;

[0111] ik EH1.2.38%4;

[0112]  pikHO0.18k2.

[0113]  Z5 {42, 24A3% I C (=0) OR*AT , R*AS Aydse 32 BUAR A doe 2 o B Ry o 2k ol g 228 A
[

[0114] AR ERIETT %, —FhiEl (D) B A Y SOk s iR el 2 5 b rT sz 1 &,
Ho

[0115] A% C (=0) R'BLC (=0) XR?;

[0116]  R'3% A Cio-16% 5 — (CR'™R'™) wnXC (=0) Cr-a%t 3 . — (CR'™R™) nC (=0) XC1-2%7 3 . CH
(NHz) C1-6%% 35— NHs , Ca-s 475 3 L Ca-s B JE . (CR'R') w—Ca-sFF 4 .- (CR'R'Y) «—5 %6 70 Z FF L -
(CRYR™) n—=Ca-sBR IR , i (1) e MR L BRIt L JRR BRI 3 — 25 4 0 = 44N 2 19 HANHa, F
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B 7 E TRE TR L -NHC (=0) 0C (CH3) 3.—C (=0) 0C (CH3) 3.~NHC (=0) (CR'“R'") NH2.R'®.
IR B G 2R TG ER H HUARE i AR 5
[0117]  RYHIR"E [ 37 9356 [ 1 O R PP R B /Y 0
[0118]  R'™ R'™.R'.RYFIR'EK (4 0057 (3% [ H. OH . B Ik B ok e 1 (M e e AT, ok G L
7 H AR SRR e 2 IR e Z IR R R IR B H 2 5
[0119]  R*¥% [ Ci-ake 3 . (CHo) nOC (=0) R (CHz) n0OC (=0) OR™ (CH2CH20) oC (=0) R*.C (=
0) R™, (CH2) nS (=0) 2C1-4}57 3  Co-oBRFFBY (CHo) n5 2 8TTZFF , Tk i J 3 L 23R AR R AT 1%
B0 E AN VE EHH.FLCL.Br. (=0) JOHNHz. FF 3 FI AR E L 28 L S AU W e R
I S R 1) B P BLA
[0120]  R*™# [ Ci-abedk | Co-sBR R BL5 E6 0 24 IR , FTk A Be 3t B IR R 2 IR 33— D 4.0
FANEENVEIE B 23 7 FEE-NHC (=0) 0C (CH3) 3+ ZRFE B 5 1070 2R 1 B FE BT
B, TR B 220 & 47 1 B4 [N OB S 2% J5 7+
[0121]  R*™ 3% [ CehiFh
[0122] AR ERIE T %, —FhiE (D) B A Sk s R e 2 52 T3z 1 8,
Hrr
[0123]  AJEC(=0) R'ELC (=0) XR?* , Lk C (=0) XR?;
[0124]  RYGEHWIFEHZ—:

OH

R R'H

. H H H Y
[0125] /O%’{ 0 T T e 4 HBNJ}(N\/“& NNy M H‘;N‘)\gN\F‘i HN)\D’N\‘}:
Q 9 ¢ o o]

R o HN A R®
T
<l ;
HN-  NH A

Rt
[0126]  R'™\R' AR [ 037 ) 2 I H AL B SRR I B I 1], Prid B R ik 1 T
MR S IR SRR R T A TREH AR
[0127]  REGH AN &L —

16



CN 105646637 B iﬁ. EH :Fg 11/120 L

[0128]
Ry F vF N £ S ) e g
G G g A oy oAy ~o L men

e e g o. Mo~ ngn S
YO AL, 8 :%; 3, Ly o ‘o O,
oONHR o SN Ny N
o 0 0 o

NHBoc O

N HNT 0 NHa j
' > 0. A0, ) )L A~ x (9] L (9] P S
Ot Q\rﬂ\//}é\ /%( g o e 4 Ot AT

NHBo¢

. ' = O
[;}HBSC oy @ l;jHQO ¥ w ~F o’\i’ anN e
’ N M N N NS - (@) g: 1 R " !3'-0.- .

O NHBac

g 0 It _ 2 |
BOCHN.‘rloz\"%AoiQ’\/“ﬁ YLOA){ \IOEO\/}S\ 70\{)”0\/\}{ \!)LOAﬁ /E O’iﬁ'

= )*Qi@f\/omo»\:e;
[0129] X% 9 0. SERNH.
[0130] AR EIRILETT S, —FhiEal (D Brsa Y B A R iR B2 2 B2 1) 46,

Horp: Mz b S0 B W M 452 —
[0131]
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[0132]
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[0133]

o

[0134] AR EH¥S S i@ =X (D) Frl (940 &4 S A r AR e iR B 25 2% bl 8252 10 &, JL b By
R R Eh R

[0135] AR EHILRAE—Fh AU EY), IR I GV &G IRITT A RAEN A RS
W) Je ST AR AR B2y 2 b 452 () 6, A R 2925 b mT 4252 B LA AR 741 o

[0136]  #t— 20, Ak B IE 4R A R B B ik i A6 G4 S L Sr Ak et AR B 2 2 b mT 4252 1
£ VAR AR AR & e dl 210 TT SR RE A M A+ 1) &

[0137] AR EAARIZE T S, Horb Fr s (R R i w5 e

[0138]  BRAEA R IIFRIA , 72 UL B AR ZR B rp i AR E R A TR o

[0139] AU BH Pk B A AAk A 0 b Bir e B e &0 280 B BB 28 3 B B e AR ) 67
o AR B PR B A A W Bl B B s S SRR BB AT I — P — AN E
ANEATRE L R A7 22 BT B AR, S P i [ 2 AR e et e, A A AL R AHRAR (1) LI
D, XHNEL) i (T, LN ES) , AR F AR R0, 0f1'%0, Bk [ A7 Z S
ESVHASHIPS, G [l A7 B AL AR NN, FU AL 2R G [ A 2R AP CLATYICL, R ]
fr ZAFHE “Br ¥ Br .

[0140]  “BeE” s i ELRE AN SCRER WA T D IR e ik 1A, FEEALHE L 2 20 M5, flade vl
12N E A, P N B8+, ALk A L R 6 R+, Bt — P i1 244
e S5 1 ELRE S SRR A s ik 1 2 2Bk R 5 BRI Se R RN IR T B L 2 2 OE
ICE N ACE NN N N SN S5 I SN S5 SN SRR ST S - SN S/ BB SN
B -0-TT B 3-FR -1 - T R o- R -1 - T AR B A 2- A 3 A 2- R -2 L 3
F -2 [0 4R -2 3  3-FF -3 kL 2-FF -3 0 L 2, 3- R R -2-TT 03,3
TR R R PR 2-F O 3- R AR B R - R 2 2- R
2,3~ THRRIE 2, 4- RN IE 3, 3- R AL L 20— 2 R 3 2 R L IE R S
2,2- R 2 ) 3- T HIRC R 2, 4- R R T 2, - SRR 3 3-SR R L R 4,
- C I -2 O A 3- 2 R O 4- 2 O R 2-FF - 2- 2 R 2- R R -3- 2
32 I T | 2- B -2 2, A OV R IR 280 5 e i mT DA B A R BRI 5 24 8 B
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B P DAAEARAAT P AR e 422 . B A, B AR IR M1 25N B FLCL Br TV be ik
Pl e S A L AU, VIR SR AL (AL VR U R S A g L AR
B IR IRPREL JF IR AR bT AL =0 B R (I RIE VR IR R O R B A L Bk
SRR

[0141]  “WEs " e -0-Kedd , Horp e i A 50 ol re o b a2 m] DL 2 BV BCR B
(4 5 Jot S8 S ST ) AL FRAHAN R T FR AU 2 L IE TR L R A B T 2600 = T4
BT S PTG IR SRS IE OV s S U, B IE N 1 BN E FLCL,
Br T et PR B e 2 i A Qe 2 VIR J 2 L A L B 0 U AU A TR
F5 A TR MR R SE IRBR S R BRI ER ARG = 0V BRI IR R IR VR BR IR 5 SE R L VIR
RIRFET R e L2

[0142]  “WEiA e 27 §8 15 e S 2 A I e 22 5 e S0 e 2 T DA B ) SR AR,
AERR I ESE B RG, PRSP R AL LR CEEFR AR AEEF LA
AL 2-TRE S AL T SR U T A O A RS B O 2 IR TR A
HJE IR TR A2 38 IR TR S 28 TR S RN 0 O A 2 R 3 s M A R, B A e Ay 1 2254 ik
HF.Cl.Br T Gedk IRGe3E  Br i 2t i AU R EE B2 0 L 2 L 30 L U 0t L R/
T F T BE IR M IR VIR L R IR R A S 2 L =0 BRI I R IR IR IR IR 75
T R R I B e A 4

[0143]  “WFE” 48 & /D& — R B XU 2 Rl 1) AR SC ik e I Bt , A3k 5 A 25220
MR P IR 2 B 1 2 B R, SR AE 8k F AT 2 R8I JE A, M AR T DA AR
(B AR B 5 =JE PR PR SR 48 2 L R T 3L 1 -TR R L 2-TR R L 1T Rt 2T
W 3= L - A 2 L 2- A 2 L 3 A A R R LR - T A 2R T
F e - -3- TR L I- O 2- O R O A R A- O SO - -1
g\ 2-FF - 1 - 3 L |- P L L 2- PR L L 3- B L A- BRI I L 1 - it - L 1
FImRE - - I 4B 1, 3T L3 R L A R 4 e
M3k AT RN, 8, 12— DY Bk = s 2 U, BB A 1 R ME A F
CLBr I HEds PRGE S  Bid Bt AR e 2 IR B R A s 3 U 0 /U R0t
B JFE R IR EE MR IR OEIR L R IR AL R B L = 0 PR EL VR L AR IR L PR IR IR 5 LR
S RACR A B ST A

[0144]  “BdL” R4 2 D — ANk =B R AN AR S FIR s bR LI S 28
20 S 3 — DAL 2 B8N S5, ARG AE - 8E A 2 AR IR (R bR s FuE T DA
& HUAR I B BAR 1 5 A B 1) 1 S ) A58 20 B Ji L 1 - TR B3 L 2- PR o 3 T bR L 2- T
B 3T R 1 -H 32T R I AT 3R e L - 2T B - L 3-E bR
B 2-PEbRIE | 3-PEk It (4-Pib gt 3-E B (3- bR L 4-Z8 K3 3 —hRIE A4 TR
B AR, B AL N — AN B AN AT R ] SO i AP CL\Br T Bedt (IR b Jik |
P i AT TR L R A L B U /UL L U L O L R 5 R L R R O ER
B VIBIRIE IR RIEEE L =0 RIL B VR IR R IBRIE 7 R AL R AR R R b L
[0145]  “G B & 45 -NHo, 7] DLs2 AR BUAR B 5 24 8 B, BRAREE L 1 22 34~ A
NEE T e e IR B g AU IR PR A (B VR R R S L A
T IR L MR IR B IR L RIS RS T L = O R (I R IR SRR IR Y SE R R
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RERFET L2

[0146]  “JRIR” B “HIRA” 2 FR BV B BUR BV B AT BB A B 0 S5 F 1 85N E H
NL0.S S (=0) BS (=0)  JZFEEFANEFEFERRA, EFER RADFT3IR20M 51,
PLide 32 10 5+, BEALIZE 3 = 8 FA i - s ZRFA 30 v e B MR HUA RN ST 4 S04 1 25 A
£ 8 e N |3 I K e P 7 NS it e 3 7 N = .37 N3 /8- = 3 7 N B - = 5 2
[ = 37 N N 32 NP i N B ST N I 7 37 N /e I 3 2 N N P37 NS P B S
ST 1, 4- IR 1, 3- A 13- E M O 1, 3-SR O A
TR 5 e T IR 3 | R R e | b i R v g S | TBE IV R | ML R bR R N e B R I | s g
S WPk P L | WA R | IR P IR g R L A AR | L g | MR e A B I B
ML 1, 4- AR C AL 21, 2- IR B T 2, 5- T AME Ny FE AR M B, BRI
NIESANEEAFCLBr T Bed  FRGE e s 0 o AQbE 2 IR L PR 0 LA B 2 U &
e UL O B RO R IR MY BRI R PRI R LR AL =0 R AR B L RIR
FRBRTE 77 HE I A A ORI B e AL S

[0147]  “BRIF” 2R AELE AN F EHECE E S EN, S EREE A E R LLE3
Z8ICH IR, 4R 1270 WA 102 1570 =3 R, I o] DLE B M IR B3 I8 PR, R PR il
PESZ )0 FER TR FL IR T 3 IR L R L3 VIR O 3L VIR L R A VR R R
M ORI VERAE R FFRRRE L ER (3.2 1) ke R (5. 2. 0] B R =R [5.3.1. 1] 1
TR W R AR B (3. 3] Pk S S B PR T DA AR, 2 e B, BRI IR N1 5
AN ST G FFCLBr T =0 Gedk M b e e e i s L e S U (S PR A LT
B VEIL VRS AL E I IR B 5 L A IR B L SR e A I e S T B
FRAHLBE R R IR R IR BB R P b S A

[0148]  “F5 3" R BUACHY B R BUAR K6 1470 3R 55 B 3L [, 4045 B 2R 55 2 S AU B 30 55
B RO R4 H ER, 6 107075 & IR, HARR Hl P se f A F 2k 3k 25 0L 7
SEANTETL s ik 5 FE IR AT AR & T 44 05 2 IR LB e L 3 |, Horp 5 R R 5 M i e /e —
SRR R 75 B R, IR i) e S it 447 6,5«

[0149]

A0, N0, H AN N OsC
[0150] Yy BUARHT , BUACFE N1 5 E EFCLBr T e sk R fe ik b 8 i AUk 3t i
B PR AHE BT R UL UL 5 L 05 A L R IR I MR IR IRIRIE IR L FR
FETHE =0 AL B R ER R R TR O SR A IR AR AL B e A
[0151]  “Jeo 37 AR B BRI M6 B 1470 A &, A A1 R5MNEANL0ELS (=0) w
JR BB, L5 21070 28 55 B B0, 3t — AR LS A 6 7 5 77 Jo 1) = B ) 24 5 it ) 0, i AHL
ANR TP I R g 3 | PRV S L IED W e | ML MR N e S b g I | e S L LR R | bk MR R L I
A L WIR I s | LA B AR L 1, 3— ERAGE R IR L WRHT B R IR K DR AL E | AL g It
MEWE 5 BT I 2% 75 FL PR m] AAR & T 75 25  JR IR BL R e L BF |, Hovp 5 R AR S5 M /0 — 2 1
IR 75 BEIR AR PR il 1 S it ), 2
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N NS Ng

[0152] Y EUACIT, BUAC I N1 E5 D HF.CL Br I kedd Rk 3 e 0 i A 3 O
[ B N (o B B B = L L= B N - B NP/ B SRS 7 =N 57 N N -5 7 N A 55 7 N = M 2
FepE L L =0 FRFE S VR TR IR EE 75 JE IR IR AL B R S A

[0153]  “FIEMGHIMIEE LA , BB L & A AL MREN — R EIN SR EFR, H

L._-COOH
SLiFEEY S| ;@2 PR ) 2 R A M B SR A e i e AR I LAE [, ARRR 52 sk i 5 {E

ANBE T H 2 R AT B S [ DA T2 I 1 A s A g R B L A T R 1 A e s A Dy R 2 L
RNV FL Ay e TR 5

[0154]  “fEe” B ik Hh” 2 Fa B i Pr {1 A BOR B mT LEAS 20k AR ik B AL 6
GBI R EBARER GG, W0 AR PRI b $5 bt 2L A] DUAHAS 26 20 4 F EL
AR Ut B A FE e R A P A 5 T b S A B P B AR T

[0185]  “HYAR” 2452 A b — B 2 AN SR 4 B 2 B BRI B TR, 20 SR B ok 1) 2 [ 4
SR A B T R 22 A 5 4% A5 B R B AH R S A e BRI S T, ] a2 2k | Ci-af52
B Croafie i 2 | Co-6Bi IR 36 TT R MM 3 — B0 B4 HH.FLC1\Br I o B UL V&
H | Cr-alm HE B Cr-a 5w S0 B (1) UG By BRUAR, T R ) 2 A B EANFR T R Ve A = U
e 2 H L ~CH20CHs . —CH2SH ~CH2CH2CN . —~CHaNH2  —~NHOH ., ~NHCHs . ~OCH2C1 . ~OCH20CH2CHs . —
OCH2CH2NHz2 —OCH2CH2SH —~OCH2CH20H, 1 - F2 JE TR R 2, 2- 2 L PR R 2 | 2 L A A 2 L4 - P
IR 3 | 2R FE IR IE A FE IR HE L ORIt

[0156]  “HUAREAR BRI A& 45 5= 1 AT DL BUAREC A B BRI S T, 5 FEA R B Hh A 48
HH A AT DA AR, W 7 i B D AR BRI S T

[0157]  “VESMIAFE” =48 “VMENIAFE 2 a7 5 “VE MG R 2w T R 8518 &1
ASFETERT T R 3 — PRI

[0158]  “% HARSZINE A7 A2 48 % B P DUAH IR BOAS A, 3 58 78 R — St 2 b A IR —
BRI 55 F R A AN [ B 22t 7 UM R B AS ), B ik “RY R RY S RYRIR 844 19 B 37
)32 9 H OH. Cr-a byt Aok B 2 25 15 1) A B B A, Ul o B AR 2 [R] — AR AL &40 AN A Bi J5
ERR™ @ER R RY) AT LM R BAS ], EAR IR ) (CR™R™) wXC (=0) Cr-ebE LR,
M KT 1, AEC_EFIR™ 2 1R AT BAAH [ B A, AS A C_E R 2 1)t 7T A A BRA [
[0159]  “Zj2% Rl 4252 1 #h7 B I 24527 b mT 252 (1) £87 48 I 2 ORJF Vi 125 12 B0 29 Bkl 7] 2E
YA RO AR 14, HLBT I () Ui 28 R JE e 55 T B I e U B AL, BRI IR () 5 18 B e
o AL B HLIER S SR IR LL 6

BASRES

(01601 DA je ik FL A2 S5 it 9] T 4 U FH AR B ) St R A 7 AR R AT s S8R S 1 AR B
L7 S G R 3 AR R B %) SRR L AN Aok AR 42 AT S it 3 R D PR o

[0161] Ak AW 45 F A2 T8 A AL 4R (NMR) B () J5iiE (MS) SR B 5E 1 - NMREZ A% (8) BA107°
(ppm) HJHLA7 25 H ONMRIK I 5E & ) (Bruker Avance 111 400F1Bruker Avance 300) #%f
ASC, W 7 R AR — Y R, (DMSO-de) , SUARE AT (CDCLs) , S AR FF B (CDsOD) , S AR 2 i
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(CDsCN) , IR A DU AR B A e (TMS)

[0162]  MSHI5E F (Agilent 6120B (EST) FlAgilent 6120B (APCI)) o

[0163]  HPLCFH I 52 % FH 24461 260DAD i1 W A 6.3 4% (Zorbax SB-C18 100X 4.6mm) .
[0164] 8 22 2 BT Tk e AR AT FH AR & 2 M HSGF 25458 75 5 GF 254K Fe bk, 78 2 F 3 v (TLC) i
FH B Ak B AR SR FH P B AS A2:0 . 15mm~0 . 20mm , 78 J2 J2 87 20 28 ik 72 S8 D AR A2 0 . 4mm ~
0.5mm,

[0165] A3 J= M — M fi HIAMH 5 B g ik A2 200~ 300 H FE B a4

[0166] 2R B I O N KT AR 26 SR RE AT LA R FH B F2 RE AR S0 L N 1K) 7 V2R B, BURT T 36T
FRIARH 22 & A5 EUEEER SR e A T B A B B R R S A A

[0167]  BOC: fU T A L HREE

[0168]  DMAP:4— — FA S JEALIE ;

[0169]  DCC: 3Lk WL

[0170]  EDCI:1- (3-=H R -3-4 Heh — Wl #h iR £h

[0171]  sETta 1

[0172] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H H-17- @-ntue i) -2,3,4,7,8,9,11,12,
14, 16— & -TH-2F X —J5FF [a] FE-3-FE] mRIe-1-F R EE (tb &41)

[0173] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]imidazole-1-carboxylate

[0174]

1a A4

[0175] % (3S,8R,9S,10R, 13S,14S) -10,13- —H JE-17- (3-MkmE kL) -2,3,4,7,8,9,11,
12,14, 15— & -1H- % @ [a] FE-3-1F (1a) (20.0g,57. 2mmol) & T & H Lz (200mL)
B, AN, N —#RJE K8 (CAS:530-62-1) (18.5g,114.4mmol) ,50°C N [ B2/ o []_E 3k
SRR IR (200mL X 3) ik » T /KB B AT , 980 34 46 49 21 (1 e[ 44tk 17 [ (3S,8R,
9S,10R, 13S,149) -10, 13- —H H-17- (3-Mtme k) -2,3,4,7,8,9,11,12,14, 15~ FZH - 1H-3F
% M I [a] FE-3-FE] ke 1 - IR EE (LA 41) (22.4g, 7" %688%) .

[0176]  MS m/z (ESI) :444.2[M+1].

[0177]  'H NMR (400MHz,CDC13) 88.63 (d,1H) ,8.47 (dd, 1H) ,8.14 (s, 1H) ,7.65(d, 1H) ,7.42
(s,1H),7.23(dd,1H) ,7.07 (s, 1H) ,6.08-5.94 (m,1H) ,5.49 (d, 1H) ,4.96-4.77 (m,1H) ,2.53

23



CN 105646637 B iﬁ. EH :Fg 18/120 7L

(m,2H) ,2.28 (m,1H) ,2.08 (m,4H) ,1.97 (m,1H) ,1.83-1.49 (m,7H) ,1.24 (m,2H) ,1.13 (s,
3H) ,1.06(s,3H) »

[0178]  sZjiafs)2

[0179] [ (3S,8R,9S,10R,13S,14S)-10, 13- —HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14, 16— E-1H-3F R J59F [al FE-3-2E] 3-HF Effi i B T Rk R s (b 5 44)2)

[0180] [ (35,8R,9S,10R,13S,14S) -10,13~-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-y1]3-methylsulfonylpropyl
carbonate

[0181]

SR | =
’ 23

; s &
\SAV/\OH_ A

2a

[0182] %53 3—FR BT P Sk TR k-1 -8 (2h)

[0183]  3-methylsulfonylpropan—-1-ol
N

[0184] oés‘;c;\/\OH

2b

[0185]  fg3-FHH FESR AL A M -1-FF (2a) (40.0g,38.0mmol) V& T =& H &t (400mL) H1,0°CF

A3/ ION T G E R R (196.7g,114.0mmo 1) , IR A4 1F N OB 1 2/} o K7 S St 6

JEWHIZK (200mL X 2) Bk, K JZ H & e/ AR EE (v/v=1:1,200mL X 2) 2B, TS /KRR

BN U MR A4 21 T E M A 3- FR R I SR T - 1 - (2b) (15.1g, 77 #38%) »

[0186] &5 —:[(3S,8R,9S,10R,13S,14S) -10,13- ~HJE-17- 3-ntreit) -2,3,4,7,8,

9,11,12,14,15- - 1H-P & ) [a] FE-3-4 ] 3- F BL Rk P R iR R (L &5402)

[0187] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,

12,14, 15-decahydro—1H-cyclopentala]phenanthren—-3-y1]3-methylsulfonylpropyl

carbonate
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thirte
[0189] >3- FP ELifift L T - 1-B% (2b) (1.2¢g,8.5mmol) ¥4 T PYZ kMR (25mL) H1,0°C T 7
M INE ALY (wt=60% ,338mg, 8.5mmo1) ,0°C T B304 8h, [ (3S,8R,9S,10R, 138,
148) -10, 13-~ 3E-17- 3-HEmE L) -2,3,4,7,8,9,11,12,14, 15— A -1H-3F % — 4 3 [a]
FE-3- L] KME-1-FER R (KA1 (2.5¢,5.6mmol) (K & bt (10mL) VK, 7+ 22 = iR M.
1043 %f, IIAZK (50mL) ¥ K v, F & 58 (100mL X 2) ZEEL S N, To /K BR B T4, Dt s
Ws TR B Y HRERAE E AT - B 2 Ab (Rl / 1R B (v/v) =1:2) 153 A AlE AR [ 3S,
8R,9S,10R,13S,14S) -10, 13-~ H J&-17- (3-Mtwe L) -2,3,4,7,8,9,11,12,14, 15- 45 -
VH-3R 5 9 [a] FE-3-5E] 3 FR JL I e 2L T 2L e IR e (L& 42) (1.4g, 7 #47 %) o
[0190]  MS m/z (ESI) :498.2[M-CHs]
[0191]  'H NMR (400MHz ,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (d,1H) ,7.23(dd, 1H) ,6.00
(s,1H) ,5.45(d,1H) ,4.63-4.42 (m,1H) ,4.36-4.19 (m,2H) ,2.88-2.72 (m,2H) ,2.59 (s, 3H) ,
2.46-2.35 (m,2H) ,2.32-2.25 (m,1H) ,2.25-2.15 (m,2H) ,2.13-2.00 (m, 3H) ,1.93 (m,2H) ,
1.80~1.55 (m,6H) ,1.49 (m,1H) ,1.21-1.11 (m,2H) ,1.08 (s,3H) ,1.05 (s, 3H) .
[0192]  sKafs3
[0193] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H F-17- @-ntue i) -2,3,4,7,8,9,11,12,
14, 16— & -1H-2 & —J9F [al FE-3-2E] 2- 150k 2, Bk R iR (b 544)3)
[0194] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren—-3-y1]2-morpholinoethyl

carbonate

[0195] Hews

3a bt
[0196]  JEN- 2-F2 2. 35) gk (3a) (0.93g,6.7mmol) ¥&T PUE IR (20mL) H,0°C R 43-/Miy
INEA LA wt=60% ,270mg,6.7mmo1) ,0°C T 3048, i im [ (3S,8R,9S,10R, 13S,14S) -
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10, 13-~ H3-17- G-Hme ) -2,3,4,7,8,9,11,12,14, 15-+E - 1H-3F % I [a] FE-3-
BRI 1-HERER (&1 (2.0g,4.5mmol) {5 H HE (10mL) &K , T 2 iR OV 1073
B, IONIK (50mL) VK S, FH 5 8 (100mL X 2) ZEHR, To /K IR BRAN T8 , Yok vk 4 , Bk B
Yy R RE AT JZ M o0 B 24k Chihile/ SR S8R (v/v) = 1:2) 3313 B 4R 1 [ (3S,8R, 98,
10R, 13S,14S) -10,13- ~HF&-17- 3-mkme k) -2,3,4,7,8,9,11,12,14,15- & -1H-31 %
AT [al JE-3-2E] 2- Mk £ EE R IR R (5 H3) (0.9g, 77 %40%) «

[0197]  MS m/z (ESI) :507.3[M+H] .

[0198] 'H NMR (400MHz,CDC13) 68.62 (d,1H) ,8.46 (dd,1H) ,7.65 (m,1H) ,7.22(dd, 1H) ,
5.99 (dd,1H) ,5.44 (d,1H) ,4.49 (m,1H) ,4.27 (t,2H) ,3.81-3.64 (m,4H) ,2.68 (m,2H) ,2.55
(s,4H) ,2.49-2.36 (m,2H) ,2.27 (m,1H) ,2.13-2.01 (m,3H) ,1.91 (m,2H) ,1.77-1.44 (m,7H) ,
1.17 (m,2H) ,1.08(s,3H) ,1.05(s,3H)

[0199]  sZjEfs]4

[0200] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgdE) -2,3,4,7,8,9,11,12,
14, 16=E-1H-3F R 5 9F [al FE-3-4E] (3R) -V E PRI -3- ALk R R (LA 14)

[0201] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1] (3R) —tetrahydrofuran-3-yl

carbonate

[0202]

da fteia
[0203] ¥ (R) - () —3-FFFL YA KR (4a) (0.59g,6.7mmol) ¥ T PUEIENE (20mL) H1,0°CF
A /N IS (wt=60% ,270mg,6.7mmol) ,0°C B304 8h, N[ (3S,8R,9S, 10R,
13S,148) -10, 13-~ FF 3-17- (3-Mtngdt) -2,3,4,7,8,9,11,12,14, 15-+A-1H-3F K )
I [a] JE-3- L ke —1-F ER S (b &1 (2.0g,4.5mmol) (] S % (10mL) VAW, FF &%
T RE1043 %, IIANZK (B0mL) ¥ K Je B, F G 5 (100mL X 2) A& HR, To 7K B AN T 15, sk
JRW 4 , 5% B8 W) FRE AT A o Al A CRllE/ SR B (v/v) =2:1) , 15 21 3 Bl 44 (1)
[ (3S,8R,9S,10R,13S,14S) -10, 13-~ HE-17- (3-Mtme k) -2,3,4,7,8,9,11,12,14, 15—
S 09T [al 3E-3-28] (3R) —PYEAMRmE -3-FE ik s (b &4 (1.1g, 7" %52%) .
[0204]  MS m/z (ESI) :464.1 [M+H] .

[0205]  'H NMR (400MHz,CDC13) 68.63 (d, 1H) ,8.47 (m,1H) ,7.69 (m, 1H) ,7.28 (s, 1H) ,6.02
(m,1H) ,5.44 (d,1H) ,5.30-5.12 (m,1H) ,4.49 (m, 1H) ,4.02-3.77 (m,4H) ,2.49-2.35 (m, 2H) ,
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2.28(m,1H) ,2.21-2.02 (m,5H) ,1.91 (m,2H) ,1.81-1.42(m,7H) ,1.21-1.12 (m,2H) ,1.08(s,
3H) ,1.05(s,3H) »

[0206]  sEjiifsl5

[0207] [ (3aS,4R,6aR) -2,3,3a,4,5,6a-7NE k0 JF[2,3-b]Bkmg-4-2£] [ (3S,8R, 98,
10R, 13S,14S) -10,13- ~HF&-17- 3-mkme k) -2,3,4,7,8,9,11,12,14,15- & -1H-31 %
It [al SE-3- L] kIR BR (T 5405)

[0208] [ (3aS,4R,6aR)-2,3,3a,4,5,6a-hexahydrofuro[2,3-b]furan-4-y1][ (3S,8R,
9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15~
decahydro—1H-cyclopentala]phenanthren-3-yl]carbonate

[0209]

§a s
[0210] ¥4 (3R,3aS,6aR) —/NEWEME I [2,3-b] 1 —-3- (5a) (0.59¢,6.7mmol) V& T IU 4,
g (20mL) H1,0°C R4 /IM A AN (wt=60% ,270mg, 6. 7Tmmo1) ,0°C R N304 8, 6 i
[ (3S,8R,9S,10R,13S,14S) -10, 13- FH&-17- (3-Ntwe L) -2,3,4,7,8,9,11,12,14,15—F
S IH-PR 4 [al JE-3-FL Tk e —1- FF ER IS (b &5 41) (2.0g,4.5mmo 1) [ & F 45t
(10mL) YAV, F+ & =R B 1048, 7K (50mL) ¥ K B, F & e (100mL X 2) AEHL, T&
T IRBR BN T8, I8 IR AR , B B8 ) FRE AT J2 AT 9 B 4 An (il / PR B (v/v) =2:1)
B3 A4 A [ (3aS,4R,6aR) -2,3,3a,4,5,6a-7N 2 ME 3 [2, 3-b] kg —-4-F£] [ (3S, SR,
9S,10R,13S,149) -10, 13- = H H-17- 3-mtue k) -2,3,4,7,8,9,11,12,14, 15— FS-1H-3F
% A5 I [a] FE-3-FE] BRI R (th &405) (1.5g, 77 266%) .
[0211]  MS m/z (ESI) :506.1 [M+H] .
[0212]  'H NMR (400MHz,CDC13) 68.63(d,1H) ,8.48 (dd,1H) ,7.75(d,1H) ,7.31 (dd, 1H) ,
6.05(dd, 1H) ,5.73 (d,1H) ,5.45(d,1H) ,5.12 (m, 1H) ,4.59-4.43 (m,1H) ,4.15-4.03 (m, 1H) ,
3.96 (m,,2H) ,3.81 (m,1H) ,3.18-3.00 (m, 1H) ,2.42 (m,2H) ,2.29 (m,1H) ,2.16-2.06 (m,4H) ,
2.00-1.82 m,3H) ,1.79-1.47 (m,7H) ,1.17 (m,2H) ,1.08 (s,3H) ,1.05 (s, 3H) o
[0213]  sEjfsl6
[0214] [ (3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-HtrngH) -2,3,4,7,8,9,11,12,
14, 15-E-1H-3 [ M3 [a] FE-3-2E] 2, 2, 2- =R LRI IR R (1L 5 406)
[0215] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
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12,14 ,15-decahydro—1H-cyclopentala]phenanthren-3-y1]2,2,2-trifluoroethyl

carbonate

[0216]

6a " HEYe

[0217]  ¥%2,2,2- =% L #¥6a (670mg,6.7mmol) ¥& T VI EUHKIH (20mL) H1,60°C R AR ER
B (922mg ,6. 7Tmmol) , ¥4 [ (3S,8R,9S, 10R, 13S,14S) -10, 13- — 1 J-17- (3-ALmEIE) -2,3,4,
7,8,9,11,12,14, 15~ & -1H-20 8 459 [a] FE-3-2E ] 2-wk e RIS (k591 (1.5g,
3. 4mmol) % e B4 2260 °C M6 /NS, 17K (50mL) YK S M, S H Bt (100mL X 2) ZEHL
N, Fo KB R B T » 98 R A T, R AT [ AT 3 B 4k, (Al / PR R (v/v) =3:1)
93 9 A [H 440 [ (3S,8R,9S, 10R, 13S,149) -10, 13-~ FF H:-17- 3-ntrg L) -2,3,4,7,8,9,
11,12,14, 158 -1H-2/ % —HMiJF [a] FE-3-FE] 2,2, 2- = L AL IR B (b &46) (1. 2g,
FERT5%) 6

[0218]  MS m/z (ESI) :476.1 [M+H] .

[0219]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.56-8.42 (m,1H) ,7.68(d,1H) ,7.26-7.21
(m, 1H) ,6.14-5.84 (m,1H) ,5.46 (d,1H) ,4.65-4.37 (m,3H) ,2.44 (m,2H) ,2.28 (m,1H) ,2.14-
1.94 (m,4H) ,1.93-1.84 (m,1H) ,1.81-1.44 (m,7H) ,1.17 (m,2H) ,1.08(s,,3H) ,1.05 (s,3H) .
[0220]  sK7ita 57

[0221]  (2,3- ~&-1H-Efi-5-3&-) [ (3S,8R,9S,10R, 13S,14S) -10, 13- FFHE-17- (3-mkmg
5)-2,3,4,7,8,9,11,12,14, 15~ & -1H-3 % M3 [a] FE-3- L] R IRER (b &407)

[0222]  (2,3-dihydro-1H-inden-5-y1) [ (3S,8R,9S,10R, 13S,14S)-10,13-dimethyl-17-
(3-pyridyl1)-2,3,4,7,8,9,11,12,14,15-decahydro-1H-cyclopenta[a]phenanthren—3-
yl]carbonate
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A,

it

[0223]

HO. .

' sy
7a et
[0224] =R SFAF D Al -5 (Ta) (45mg,0.23mmol) MIA B ZJiF (10mL) H, F 0Bk
R (93mg,0.67mmo 1) , HiF:-204 % 5 , M [ (3S,8R,95,10R,13S,14S) -10, 13- ~FHH-17-
(3-MErEdL) -2,3,4,7,8,9,11,12, 14, 15- S~ 1H-3 8 1% 3 [a] JE-3- L] mkmk—1 - FH FR lig
(&1 (100mg,0.23mmol) , Z A HE N4/ o 1] s BRI H K (LomL) , F & fe
(10mL X 3) 22 HL, & FHAHUAH , A VA T /K BR ER 8T8 , 80 4 , % B8 W) A I A €43 5
B CRhEE : B O BR (v/v) =6: 1) 38 (il ik (2,3- =& - 1H-¢fi-5-2-) [ (3S,8R,9S, 10R,
13S,14S) 10, 13- ~H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12, 14, 15-+E-1H-31 1% )G
I [al FE-3- ] R EE (b 57) (BOmg, 7= %43%) .
[0225]  'H NMR (400MHz,CDCl3) 88.63 (s, 1H) ,8.47 (s,1H) ,7.70 (d,1H) ,7.26 (dd,1H) ,7.18
(s,1H) ,7.02(s,2H) ,6.91 (m,1H) ,6.02 (m,1H) ,5.46 (d,1H) ,4.63-4.53 (m, 1H) ,2.89 (m,
4H) ,2.84-1.91 (m,2H) ,2.08 (m,1H) ,2.19-1.43 (m,13H) ,1.35-1.24 (m,2H) ,1.15-1.05 (m,
3H) ,0.91-0.83 (m,3H) .
[0226] MS m/z (ESI) :508.5[M-H] .
[0227]  scafs]8
[0228] [ (3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-HtnE ) -2,3,4,7,8,9,11,12,
14, 15- &~ 1H-31 % St [a] FE-3-F] 2- GRUT S IRIEEAL) -3- T FLigls (b 548)
[0229]  [(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2- (tert-

butoxycarbonylamino) but—-3-ynoate
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[0230]

[0231]  SE—3D. 2T SRR A 4T R IR (8b)
[0232]  2- (tert-butoxycarbonylamino) pent—4-ynoic acid

O

[0233] HN, O
N
[0234]  =E N W IR TR EH IR LB (8a) (13.3g,0.05mol) , BB ORREER (12. 2¢g,
0.06mol) , ik % (53g,0.16mol) , VU T H ¥ #2 (1.6g,5mmo ) YR T FF AU T L fk300mL
L FHIE 250 °C I B AL, ¥ 20, it IE VR A4 KA A Jm » B AR 0T T8k (100mL X 2) 5
U A HANUZ WA 48 2 AR 1L, IR ELFR65mL AT 7K 250mL , Z IR Hi 2/ N o i B 4
Jz s 7K PR AT BE TR (100mL X 2) Fedk , I E ALY (8.0g,0.2mol) , i fE/NT-60°C R
NES/INIE IO AR —RCT S (13.1g,0.06mol) , 2535 2 S 3/NIT o 1 s 2V 43V, 7K 2
FEL AT BETE (MTBE) (1L X 2) Peisk, I 2 AHZE , KJZR A fRIE0-10°CH A ERIR , i pHZ 3-
4, LR 5 (100mL X 2) Z25EL, & 3 A HLZE A& LA (300mL) PE¥s , To/K AR BR AN T4, it
U8 RIS, AR AL A 2-BUT E R -4 T LR (8b) (10.66g,100%) -
[0235] 45— 4. [ (3S,8R,9S,10R,13S,14S) -10, 13- ~H 3E-17- (3-HkmEdL) -2,3,4,7,8,
9,11,12,14,15- 5~ 1H-3 & 5 3F [a] FE-3-3E 1 2- GBUT S FRIL) Z -3 eizlis (b &
Y8)
[0236] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2- (tert-
butoxycarbonylamino) but—-3-ynoate
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[0237] o

z Y
HN\?O
e

[0238] =i T, MG 2- U T AR R AL -4-"T Lz (8b) (1.5g,6.86mmol) ¥4 T 5 H %e20ml

W N = (3= R A TR ) -3- 2 0k W iZ £ £k (EDCT) (2.0g,10.30mmo1) Fl4-—F

ZHENEIE (DMAP) (140mg, 1. 14mmol) , iR F+FES 7 B f5 . AR LU EF 2 (2.0g,5.72mmol) J5

RIS IRAR , R A (38 7 CRlilE/ SR 1R (v/v) =4: 1) B hri &

Y[ (3S,8R,9S,10R,13S,14S) -10,13- —~F FL-17- (3-HtngiL) -2,3,4,7,8,9,11,12,14,15-

A -IH-B R R I [al FE-3-2E] 2- (RUT e dt) 2 2 -3-T iR s (b 5 48) (2.2¢,

72%) o

[0239]  'H NMR (400MHz,CDC13) 68.62 (d, 1H) ,8.46 (dd, 1H) ,7.65 (m, 1H) ,7.22 (m, 1H) ,6.00

(dd,1H) ,5.43(d,2H) ,4.71 (m,1H) ,4.43 (m,1H) ,2.74 (s, 1H) ,2.38 (m,2H) ,2.27 (m, 1H) ,

2.06 (m,3H) ,1.90 (m,2H) ,1.64 (m,6H) ,1.48 (m,11H) ,1.07 (m,9H) .

[0240]  sCiaf19

[0241] [ (3S,8R,9S,10R,13S,14S) -10, 13- —F -17- (3-MtmEH) -2,3,4,7,8,9,11,12,

14, 15-E-1H-3F [ M IF [a] FE-3-J] 2- 2 53T SRR R (L &479)

[0242] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- 3-pyridyl)-2,3,4,7,8,9,11,

12,14,15-decahydro-1H-cyclopenta[a]l phenanthren-3-y1]2-amino—-3-ynoate

[0243]

HIN

O\I/ s R

[0244] %[ (3S,8R,9S,10R,13S,14S) -10, 13-~ FHE-17- (3-HtmEdL) -2,3,4,7,8,9,11,
12,14, 16~ &~ IH-3F % M I [al JE-3-2] 2- (GRUT 28R 3E) 2 3E-3-"T SRS (LA 48)
(1.8g,3.31mmol) ¥4 T 4. £, 15 (20mL) H , I NAN) R R 2. 12 2. 1R (10mL) ¥4, % i e M.
L. 57NN o [a] Jse R i I 2K, TR 9 pH> 10, 43 tH A HLZ , AKJE R G (100mL) 255,
GIFAVZ A VLE MBS AN GRS —IR, ToK R BT 158, ik v, Js e ik 4 , 15 1 koK
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R AR [ (3S,8R,9S, 10R, 13S,149) -10, 13-~ H-17- (3-mtmed) -2,3,4,7,8,9,11,12,
14,15- & -1H-3 5 M [al FE-3-FE] 2- 2 2 -3- T Bl (b5 9) (1.2¢,82%) «
[0245]  'H NMR (400MHz,DMSO0) 88.59 (d, 1H) ,8.43 (dd,1H) ,7.76 (m,1H) ,7.33(dd, 1H) ,
6.11(dd,1H) ,5.40(s,1H) ,4.51 (m,1H) ,3.46 (m,1H) ,2.85 (m,1H) ,2.45 (m,2H) ,2.31 (m,
2H) ,2.22 (m,1H) ,2.05 (m,4H) ,1.83 (m,5H) ,1.61 (m,4H) ,1.41 (m,1H) ,1.08 (m,8H) .

[0246] MS m/z (ESI) :445.2. [M+H] .

[0247]  SEjEf5]10

[0248] [ (3S,8R,9S,10R,13S,14S)-10, 13- H-17- 3-HtrgiE) -2,3,4,7,8,9,11,12,
14,15- & -1H-3 % i [al FE-3-FE] 3- R LA IR R (L& 110)

[0249] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]3-phenylpropanoate

[0250]

1a A0
[0251]  =E T, BERER (1.03g,6.86mmol) & T & F &8 20ml) &, fnAN1- (3-—H
AN L) -3- 2 Atk — W fig #hi £k (EDCI) (2.0g,10.30mmol) 14— — 2 HL it g (DMAP)
(140mg, 1. L14mmol) , IR FES 2 Bh, M (3S,8R,9S,10R, 13S,14S) =10, 13- ~H 3-17- (3-
menEdt) -2,3,4,7,8,9,11,12,14,15-+4A-1H-3% % 4% 3 [a]l JE-3-F (1a) (2.0g,
5.72mmol) , Z i N3/ o K S SITRHRAR , B AR Wk B 048 43 15 (A ik / L BR  H (v/
v) =4: 1) 158 o AR EE R [ (3S,8R,9S, 10R, 13S,14S) -10, 13- I HE-17- (3-AtmgE L) -
2,3,4,7,8,9,11,12,14,15- & -1H-3 % =3 [a] FE-3-FE] 3-IR LN IR B (LA 4910)
(780mg,28%)
[0252]  'H NMR (400MHz ,CDC13) 68.62 (d, 1H) ,8.46 (d, 1H) ,7.66 (m, 1H) ,7.25 (m,6H) ,6.00
(dd,1H) ,5.41(d,1H) ,4.62 (m,1H) ,2.95 (t,2H) ,2.61 (t,2H) ,2.28 (m,3H) ,2.06 (m,3H) ,
1.67 (m,9H) ,1.12 (m,8H) .
[0253] MS m/z (ESI) :482.1. [M+H] .
[0254]  SLjffs11
[0255]  04-[(3S,8R,9S,10R,13S,14S)-10, 13-~ F J-17- 3-ut e L) -2,3,4,7,8,9,11,
12,14, 15~ & -1H- 2% M9 [a] FE-3-FE] 01 - T Felis (bA411)
[0256]  04-[ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,
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11,12,14,15-decahydro—-1H-cyclopenta[a]phenanthren-3-y1]01-methyl butanedioate

[0257]

118 b fh &t
[0258]  BF—ib . 4-H (-4 T I (11b)
[0259]  4-methoxy—-4-oxo-butanoic acid

[0260] /DNOH

[0261] T —PREF (11a) (10.0g,0. Imol) ¥&T FEE20mL A, 0 #4 2 [m] 9 e 237N, R 4
BAARE AP EIE-4-ER TR (11b) (13.2¢,100%) .

[0262] %535 :04-[ (3S,8R,9S,10R,13S,14S) -10, 13- " F H-17- 3-nkngit) -2,3,4,7,
8,9,11,12,14, 15— & -1H-F % 4 3F [al FE-3-F] 00— 2L T ZER B (LA411)

[0263]  04-[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]0i-methyl butanedioate

[0264]

[0265]  ZE N, H4-FERE-4-EALT B (11b) (1.7g,12.88mmol) & T 5 £E20ml 1,
TIANT- G- IER ) -3- 2 F i W IZ LR £5 (EDCT) (3.3g,17. 16mmol) Fl4- —F & Jt
mtnE (DMAP) (314mg,2.57mmol) , E i@ FL5 7815 , I (3S,8R,9S, 10R, 13S,14S) -10, 13-
TR G-k L) -2,3,4,7,8,9,11,12, 14, 15— A -1H- R SE I [a] FE-3-8% (1a)
(3.0g,8.58mmol) , % i K N5 /INIT o HF 5 SEVR IR A R AR P RE B AT 2338 93 15 CFf Y/ 2 T
G (v/v) =4: 1) 58 B8 AR B 4404-[ (3S,8R,9S,10R, 13S,14S) 10, 13- —H FE-17- (3-
menEdk) -2,3,4,7,8,9,11,12,14, 15— 4~ 1H-3R % 5 3F [al FE-3-FE 10— 3L ] - FRES
AW (2.1g,53%) -

[0266] 'H NMR (400MHz ,CDC13) 68.62(d, 1H) ,8.46 (dd,1H) ,7.67 (d,1H) ,7.24(dd, 1H) ,
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6.00 m,1H) ,5.42(d,1H) ,4.64 (m,1H) ,3.70 (s, 3H) ,2.62 (m,4H) ,2.30 (m, 3H) ,2.06 (m, 3H) ,
1.86 (m,2H) ,1.63 (m,7H) ,1.12 (m,8H)

[0267] MS m/z (ESI) : [M+H] ":464.1,

[0268]  SEjafs]12

[0269] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgdE) -2,3,4,7,8,9,11,12,
14, 15-1E-1H-3 [ M3 [al FE-3-2E] (2E,4E) -2, 4- "M Rl (L A12)

[0270] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—-1H-cyclopenta[a] phenanthren-3-y1] (2E,4E) ~hexa-2,4-dienoate

[0271]

12a fetriz
[0272] =&, K2R (12a) (770mg,6.87mmol) & T & 4 (20mL) 1, IO I A&
Bk P fi% (DCC) (2.12g,10.30mmol) ,4— — FR & FEmt g (DMAP) (140mg, 1. 14mmol) FHAAk 4
(190mg, 1. 14mmol) , EIEHFES B0 , I (3S,8R,9S,10R,13S,14S) -10, 13- ~F JE-17-
(3-MEmEdL) -2,3,4,7,8,9,11,12,14,15- A -1H-3 % 4 3 [a] FE-3-F% (1a) (2.0g,
5.72mmol) , Z iR L5 /N o 4 e VR BE , DEVRIR AR , Rk W) R IR A A3 70 & CF i Tk /
LIRCHE (v/v) =4: 1) 1R s ol AR S A [ (3S,8R,9S, 10R, 13S,145) ~10, 13- ~H -
17- (3-nkmgdk) -2,3,4,7,8,9,11,12, 14, 15— 5 - 1H-FF % 4% 3 [a] FE-3-£] (2F,4E) -2,
4-TIHCIRER b EW12) (1.1g,42%) .
[0273]  'H NMR (400MHz ,CDC13) 68.63 (d, 1H) ,8.46 (dd, 1H) ,7.67 (m, 1H) ,7.24 (m, 1H) ,6.16
(m,2H) ,6.01 (dd, 1H) ,5.76 (d, 1H) ,5.43(d,1H) ,4.69 (m, 11) ,2.38 (dt,2H) ,2.28 (ddd, 1H) ,
2.07 (m,3H) ,1.89 (m,5H) ,1.68 (m,6H) ,1.50 (m,1H) ,1.14 (m,8H) .
[0274]  Sjats)13
[0275] [ (3S,8R,9S,10R,13S,14S) 10, 13- —FH-17- (3-HtnE k) -2,3,4,7,8,9,11,12,
14, 16— & -1H-2F K @9 [al FE-3-FE] (25) —2-F2He-2-OR L 2 TR (LA1013)
[0276] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[alphenanthren—-3-y1] (2S) -2-hydroxy—-2-phenyl-
acetate
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9
o
[0277] B —5 @ka o
Ao

13a 13b 13¢

A3
[0278]  H5—30: (29) —2- [T 2 () fl L) S Ak -2-OR L 401 (13D)
[0279]  (2S) -2-[tert-butyl (dimethyl) silyl]oxy—-2-phenyl-acetic acid

QP
[0280] S r, o

o\Sli/

K
[0281] Mg T & = F AR (11.0g,72.36mmol) V& T 2,1 (30mL) 1, IN A\ L— i Bk &
(13a) (3.0g,19.72mmol) , IR 20°C, ZZ12 MAL, 8- %% — 3 I —x-7-4 (DBU) (10.4g,
69.02mmo1) , F+ F I [ Nt A o 5B IE 2L 5 (50mL) ZEER , 5 HLZ s , i A i T H
fiE (30mL) « PYEHRHRE (15mL) A7K (10mL) HIVR A 7RI, I AN 2NEE AN KA W (40mL) , & L
1. 5/NF, INAINER R 1 322 pH<6 , N 2. BR 2. B (50mL) 2K, 5 AL)Z I Alar 27K (100mL) ¥,
TIKBR EREN T8 , e 4 , T R W) PR IR IR AT 218 3 B8 CRyh TR/ 2 1R .08 (v/v) =4: 1) 18t
R (2S) —2- [T 2 (L) F k] A k-2 R - 2. (13b) (3.1g,60%) -
[0282] 2% —/P.[(3S,8R,9S,10R,13S,14S) -10, 13- —~H H-17- (3-MLme L) -2,3,4,7,8,
9,11,12,14,15- & - 1H-3 K M9 [al FE-3-2E] (29) —2- [T Jt (O H L) Ak ) S0k -2-
IR 2 E (13¢)
[0283] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—-1H-cyclopentalalphenanthren-3-y1] (2S) -2-[tert-butyl
(dimethyl) silyl]oxy—2-phenylacetate
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[0284] O.‘
fj%;

[0285] FIE N, (25) —2- [RUT 2 () rESE ) S 2L -2- TR -2 (13b) (2.8g,
10.53mmo 1) ¥ T =& F He20mLH , A 1- (3- = & LA AL) -3- 4 Bk — W Jig $h 12 &
(EDCI) (2.2g,11.58mmol) Fil4— — FAZLHEMLE (DMAP) (128mg,1.05mmol) , 25y ¥ HEs 54 5
TONBTELBE R (1.84g,5. 26mmo 1) Jii , 0 L 5h o IR 48 , 5 2 W0 Ik I i 38 43 2 CF Jhk /
LR TG (v/v) =4:1) 15 A R AR E 44 [ (3S,8R,9S,10R,13S,14S) -10, 13-~ H-17-
(3-mtrEdt) -2,3,4,7,8,9,11,12,14, 15-+E-1H-3F 3k [a] 7 IE-3-JE] (25) —2-[FUT %
(R D) ik ] S —2-OR L 42 BiE (13¢) (800mg,25%) o

[0286] %5 =4:[(3S,8R,9S,10R,13S,14S) -10,13- ~HH-17- 3-Atng kL) -2,3,4,7,8,
9,11,12,14,15~T&-1H- K M3 [a] FE-3-2E] (2S) -2-F2 2L -2- Ok B 2 TR ((b 5 413)
[0287] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (2S) -2-hydroxy—-2-phenyl-

acetate

[0288]

QH
[0289] =i N, %[ (3S,8R,9S,10R,13S,14S) 10, 13-~ J-17- (3-Mtug L) -2,3,4,7,
8,9,11,12,14,15— & -1H-F L )G I [al FE-3-45] (2S) —2- [T i (R 2E) Tk Ak ] 4 -
2-RHE R (13¢) (800mg, 1. 34mmol) ¥ T~ VU SWemE (10mL) #, I PY T g AL 2 (TBAF)
(1.05g,4.01mmol) , EIREFHE30 8, TIAVKAK (10mL) 18 B & , N2, BR . 1 (30mL X 3)
AH, AL AN ShokK I 5 , TR BRER 8 T8k 4 , B R E I 3l o ChyhiTek / 2
R TG (v/v) =4: 1) 15 A BB ACIRIE A [ (3S,8R,9S,10R,13S,14S) -10, 13- —FFHE-17- (3-
g L) -2,3,4,7,8,9,11,12, 14, 15—+~ 1H-F R 4 3 [a] FE-3-£] (29) —2-$42dE-2-7%
H R e 5113) (500mg,77%) o
[0290]  'H NWR (400MHz ,CDC13) 88.61(d, 1H) ,8.45(d,1H) ,7.66 (d,1H) ,7.36 (m,5H) ,7.23
(dd,1H) ,6.00 (m, 1H) ,5.39(dd,1H) ,5.14 (s, 1H) ,4.69 (m, 1H) ,3.57 (m, 1H) ,2.38(dd, 1H) ,
2.24 (m,2H) ,2.06 (n,3H) ,1.71 (m,9H) ,1.11 (m,8H) .
[0291]  MS m/z (ESI) :484.2[M+H] .
[0292]  sEjfs)14
[0293]  [(3S,8R,9S,10R,13S,14S)-10, 13- ~H J-17- (3-Mtrng ) -2,3,4,7,8,9,11,12,
14, 15-+E - 1H-37 % 4 3F [a] FE-3-3E] 1, 3- AN H-5-FE IR BR ((h 5414)
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[0294] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—-1H-cyclopentala] phenanthren-3-y1]1,3-dioxan-5-yl carbonate

[0296]

- OH i i
{4

[0297] T /KA, SR N H 4 F % (1.06g,10. 14mmo 1) ¥ T VY S WK e (20mL)
LA HIZEOC, INANEALE (wt=60% ,406mg, 10. 14mmol) , #EHE30 % 5 , 45 (3S, 8R, 9S,
10R,13S,14S) -10, 13-~ FH&-17- 3-Mtre kL) -2,3,4,7,8,9,11,12,14, 15- - 1H-3 L
I [al FE-3-FE] LH-RME-1-H R R (LA41) (3.0g,6.76mmol) () — & £ (10ml) &K
S RN B, FHE R R B30 8, IATKK 10 (mL) #8108 B 5, N2 B2 2. B
(30mL X 3) A HL, A AL JZ PV A £ Eh 7K IF 36 » oK B BN T Bk 4 S R IR AT 44 70
(FEE/ B8 B (v/v) =4: 1) 438 ok AR 44 [ (3S,8R,9S,10R,13S,145) -10, 13- —H
Fe-17- (3-MEEHL) -2,3,4,7,8,9,11,12,14, 15—+ E-1H-3F % 3 [a] FE-3-%#]1,3-—
A5 IR ER (A1) (1.4g,44%) «

[0298] 'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.65(dt,1H) ,7.23(dd, 1H) ,
6.00 (dd,1H) ,5.44 (d,1H) ,5.05 (s, 1H) ,4.90 (s, 1H) ,4.50 (m, 1H) ,4.30 (dd, 1H) ,4.18 (m,
2H) ,3.99 (m, 1H) ,3.74 (m, 1H) ,2.43 (m,2H) ,2.27 (m,1H) ,2.07 (m,3H) ,1.98 (m, 1H) ,1.89 (n,
1H) ,1.67 (m,6H) ,1.49 (m,1H) ,1.17 (u,1H) ,1.09 (m,7H) .

[0299]  MS M/Z (ESI) :480.2[M+H] .

[0300]  SEjfsl15

[0301]  [(3S,8R,9S,10R,13S,14S)-10,13- ~H H&-17- (3-mtrgdt) -2,3,4,7,8,9,11,12,
14, 15-+5-1H-3R % S [a] FE-3-3£] [ (3S,69) -3-§24£-2,3,3a,5,6,6a—7NAKIH [3,
2-b] R -6—JL ] ik R i (fh 5 4915)

[0302] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren-3-y1] [ (3S,6S) -3-hydroxy-2,3,
3a,5,6,6a-hexahydrofuro[3,2-b] furan-6-yl]carbonate
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[0303]

[0304]

HEYNS
2-b] IR -3~ (15b)
[0306]  (3S,6S) -6-[tert-butyl (dimethyl) silyl]oxy-2,3,3a,5,6,6a—hexahydrofuro

[3,2-b]furan-3-ol
OH

[0307] o,

NS

[0308]  f S H EEFEEE (10.0g,68.43mmol) & TN, N- FF L I Bt Jiz (15mL) |, M\ Ik i
(7 0g,0.1mol) , FEAUT i — B GURESTE (15.5¢,0. 1mol) (RN, N- - FF Ji FR I fiie ¥ ¥ (15mL)
NSNS, B IR RS/, 7K (L00mL) £ 1E B, FH 2R 2B (50m1 X 3) REHT,
é‘ﬁ‘ﬁﬂﬂ‘ﬁ A HLZ AN Eh /KB, To K Bm BR AN T 15 ik 4 , R A ) Pk B b 2 9 15
CFr e/ SR B (v/v) =5:1) 15 A A AR [ 44 (3S,6S) —6- [T (U HAL) ik Jt ] 44
#-2,3,3a,5,6,6a-7NEWEIR [3, 2-b] I —-3-H% (15b) (5.9g,34%) .
[0309] 558 [(3S,69) -6- [FUT 4 (- H L) kL] % FE-2,3,3a,5,6,6a- 7N E W [ 3,
2-b] MR -3-3£] [ (3S,8R,9S,10R,13S,14S) 10, 13- ~FF JE-17- (3-Rkmg ) -2,3,4,7,8,9,
11,12,14, 15— 4~ 1H- % 4 5F [a] FE-3-FE ) BRIREE (15¢)
[0310] [ (3S,6S)-6-[tert—butyl (dimethyl) silyl]oxy-2,3,3a,5,6,6a-hexahydrofuro
[3,2-b] furan-3-y1] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2, 3,
4,7,8,9,11,12,14,15-decahydro—1H-cyclopentalal phenanthren-3-yl]carbonate
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[0311]  ~drOn

[0312] Tk B4, BAEY R (3S,6S) —-6- (4T 4t (L) ik )14 :-2,3,3a,5,6,
6a—7NE RN (3, 2-b] BRI -3-F% (15b) (879mg, 3. 38mmo1) & T-VYE kI (10mL) H1,0°C, A
SAEN wt=60% ,135mg, 3. 38mmo ) , #H:309 8 5 , 5 (3S,8R,9S,10R, 13S,14S) -10, 13-
TR E-17- (3-HEREIL) -2,3,4,7,8,9,11,12, 14, 15— & - 1H-3F % 5 5 [a] FE-3-4E£] 1H-
IR —1 —fik R G (1. 0g, 2. 25mmo 1) Y] — 5 e v (10mL) Z2 1 R AR VR R, il 22 =
JRE3043 8, I PK K (10mL) 2815 [ B Ji5 , N 2L BR 2. T (30mL X 3) ZEHL, A AL)Z A A £
IKTB UL, KR BRAN TR i, e R ) IR A 038 3 58 (R iliiiE/ LR OB (v/v) =4: 1) 13
AR AREMA L (3S,6S) -6- [T 2 (L) iR HHE-2,3,3a,5,6,6a- 73K [3,2-
b]kng-3-%£] [ (3S,8R,9S,10R,13S,14S) 10, 13- - FHE-17- (3-HkmE L) -2,3,4,7,8,9,
11,12,14,15- & -1H-3 % — 0% [al FE-3- ] B IRES (15¢) (1.32,91%) .

[0313] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- ~HIH-17- 3-ALng kL) -2,3,4,7,8,
9,11,12,14,15-F+&E~1H-37 % 4 [a] FE-3-3E] [ (3S,69) -3-#4E-2,3,3a,5,6,6a-755
g (3, 2-b] kAR -6 —J ] i IR IR (b 5415)

[0314] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] [ (3S,6S) -3-hydroxy-2,3,
3a,b,6,6a-hexahydrofuro[3,2-b]furan—-6-y1]carbonate

[0315] HO& -

[0316]  Z N, B6- [T 2 (L) fldE ] 5 H-2,3,3a,5,6,6a-7SE WK [3,2-b] Ik
W—-3-3£] [ (3S,8R,9S,10R,13S,14S8) -10, 13-~ 3E-17- 3-nkng ) -2,3,4,7,8,9,11,12,
14, 15— & - 1H-21 & 45 9 [a] FE-3- 2L Ik R IR (15¢) (1.3g,2.05mmol) ¥ T+ VU S kI
(15m1) o, AANPY T FALE (TBAF) (1.94¢g,6. 14mmol) , Z iR FidkE 30408, A VKK (10mL)
AL BLE, IR B (30ml X 3) 228X, & A HIAH , AALZ AR ShoKiE b, oK
BN TR AR, TR AR PR A B o S (A yh T/ R .06 (v/v) =4 1) 18 3 ot AR 4
[ (3S,8R,9S,10R,13S,14S) -10, 13- FFJ-17- (3-MtugHt) -2,3,4,7,8,9,11,12,14, 15—+
H-IH-I R 9 [al FE-3-2E] [ (3S,68) -3-F23E-2,3,3a,5,6,6a-7SE WK [3, 2-b] W iF -
6-2E 1 IRER IS (b 5415) (530mg,77%) o

[0317]  'H NMR (400MHz ,CDC13) 68.63 (d, 1H) ,8.47 (dd, 1H) ,7.70 (d, 1H) ,7.27 (m, 1H) ,6.02
(m,1H) ,5.45 (m, 1H) ,5.07 (dd, 1H) ,4.75 (t,1H) ,4.50 (m,2H) ,4.30 (m,1H) ,4.09 (dd, 1H) ,
4.02(dd,1H) ,3.93 (dd,1H) ,3.59 (dd,1H) ,2.48 (m,3H) ,2.28 (m, 1H) ,2.07 (m,3H) ,1.96 (m,
1) ,1.89 (m,1H) ,1.67 (m,6H) ,1.50 (m,1H) ,1.17 (m, 1H) ,1.09 (m,7H) .

[0318]  MS m/z (ESI) :522.1. [M+H] .
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[0319]  SEjiEfs]16

[0320]  [[(3S,8R,9S,10R,13S,14S) 10, 13- ~FFHE-17- 3-mLugik) -2,3,4,7,8,9,11,
12,14, 15= & -1H-FF R 9F [al FE-3-2E I N-25 F B R 2 R R (k& 916)

[0321] [ (35,8R,9S,10R,13S,14S) -10,13~dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]N-benzoylcarbamate

[0322]

o
" SN=C=0 O[ i
0 ’ e iR N )‘J\O
g H
16a i

[0323] RIE N, AEPEREEE (16a) (1.1g,10.53mmol) ¥4 T VU BRI (20mL) 1, I
(3S,8R,9S,10R,13S,14S) -10, 13-~ F-17- (3-HEmg L) -2,3,4,7,8,9,11,12,14,15—+
S-1H-FF 8 9 [a] JE-3-F% (1a) (2.0g,5.72mmol) , Z5 i R B3/ NI o4 Jse VR 4, R 42
Wy IR A B 2 B CRyhlE/ ZBR W18 (v/v) =4: 1) 3 3 ok AR MEMA L (3S,8R,9S, 10R,
13S,14S) -10, 13- ~H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12, 14, 15-+A-1H-31 1% )G
If [a] FE-3-FEIN-R H B FL 2 B IR ER (k&416) (1.3g,46%) o

[0324]  'H NMR (400MHz,CDC13) 68.62 (d, 1H) ,8.46 (dd, 1H) ,8.04 (s, 1H) ,7.82 (m,2H) ,7.69
(m,1H) ,7.59 (t,1H) ,7.48 (t,2H) ,7.26 (m,1H) ,6.02(dd, 1H) ,5.45 (m,1H) ,4.71 (m, 1H) ,
2.50 (m, 1H) ,2.41 (dd,1H) ,2.29 (m,1H) ,2.06 (m,4H) ,1.91 (m,1H) ,1.68 (m,6H) ,1.51 (m,
1H) ,1.20 (m,1H) ,1.10 (m,7H) .

[0325]  MS M/Z (ESI) :497.3[M+H] .

[0326]  sLjifafs]17

[0327] [ (3S,8R,9S,10R,13S,14S) 10, 13- F 3&-17- (3ntkme L) -2,3,4,7,8,9,11,12,
14, 16— & -1H-2 K @9 [al FE-3-FE]4- 2 BEAE R T B (b &417)

[0328] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren—-3-y1l]4-acetoxybutanoate
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[0329]

172 17b

170
[0330] 45— 4-1R T FREHLHES (17h)
O

[0331]  benzyl 4—bromobutanoatearv\)LO

e

Bz
[0332]  #44-9RT R (17a) (8.51g,51lmmol, FEER) V& T 45 (T0mL) H, B LRI T, HIR N
ANZRFEE (6. 8mlL,66mmo 1) X} H JE 2K #12 (0.97g,5. Immo1) ,90°C I Mt 47 , 44 Z N Al
DRI 8N (50mL) A1 2, 1. £, B (200mL) , 73-¥ , A AR AR AT £ £hyK (150mL) Heis , A LA
KR B AN T4, kU8 R BB VBRI W 4 » Bk B8 W) FH R B A €3 4 B R 40 Cl i BE / 1R < B
(v/v) =100:1) 3 RN LA HPIRA4-IR T R R R ER (17b) (5.6g, 7™ %43.0%) -
[0333] 'H NMR (400MHz ,CDC13) 67.40-7.29 (m,5H) ,5.13(s,2H) ,3.46 (t,2H) ,2.55 (dd,
2H) ,2.24-2.14 (m,2H) .
[0334] 5P 4-Z WAL T BRRHE (170)
[0335] benzyl 4-acetoxybutanoate

0

[0336] YO\/\/U\OBZ

O
[0337] 44— JR T ERAEHEES (17b) (5.4g,21mmol) & T 2 (125mL) 1, 28 Hiby N 2298
N (4.12g,42mmo1) , B/AURY, FHE R 90 CHUE LR, i U , PETR IR AR , 15 35 12 (1 il
RIA-CBARE T RFEE (17¢) (4.75g, 7296 %) o
[0338]  'H NMR (400MHz ,DMS0) 87.41-7.31 (m,5H) ,5.11 (s,2H) ,4.03 (t,2H) ,2.45 (t,2H) ,
1.98(s,3H) ,1.92-1.81 (m, 2H) .
[0339] =3P .4-ZBAE T (17d)
[0340] 4-acetoxybutanoic acid

@)

[0341] YO\/\)LOH
o)
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[0342] ) R MR H IR NN A= B E T R R liE (17¢) (4.7g,20mmol) 48 /7% (0. 24g , 48
FrEwt=10%) B GOomL) , fFEE SR N, BEIBA/NT 398, 15 SRR k48 , 15 2108
PR 4- 2B L TR (17d) (2.8g,7°%96.6% ,) o

[0343]  'HNMR (400MHz ,CDC13) 84.13 (t,2H) ,2.46 (t,2H) ,2.05 (s,3H) ,2.02-1.94 (m, 2H) .
[0344]  #EPY5. [ (3S,8R,9S,10R,13S,14S)-10, 13- —FH J-17- (3nkmE L) -2,3,4,7,8,9,
11,12,14,15- & -1H-3% 073 [al FE-3- ] 4- 2 BHA T8 b &W17)

[0345] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—-1H-cyclopenta[a] phenanthren-3-y1]4-acetoxybutanoate

N

[0346]

[0347] ) O REE AR RN A- 2. B4 2L T B (17d) (0.88g,6mmol) « (3S,8R,9S,10R, 138,
148) -10, 13-~ FJE-17- 3-HEmE L) -2,3,4,7,8,9,11,12, 14,15~ A -1H-3F & — 4 3 [a]
JE-3-1% (1a) (1.4g,4mmol) \4-— FF & Lk mE (DMAP) (0.15g,1.2mmol) «1- (3- ~ & HLH
) -3-Z LRk — W e ER S R (EDCI) (1. 15g,6mmol) A& &8 (120mL) , 2 I8 K M. 237N,
& RN (100mL) , F & H % (100mL X 3) AXHR, A A HUM , A HLA F Tk iR BR B8 -0
T8 DSV R R G 5 5 BE W) R A (38 43 B 3R 4 (A ik / LR G B (v/v) =5:1) 15
IS B v S AR A [ (3S,8R,9S,10R,13S,14S) =10, 13- ~HF-17- (3ukmedt) -2,3,4,7,
8,9,11,12, 14,15~ &~ 1H- L 0 [al FE-3-5E14- ZBHAE L T B (LA W1T) (0.7g, 7=
#37%) o

[0348]  MS m/z (ESI) :478.2[M+1].

[0349]  'H NMR (400MHz,CDC13) 88.63 (s, 1H) ,8.47 (d,1H) ,7.68 (dt,1H) ,7.25(dd, 1H) ,
6.01(dd,1H) ,5.42(d,1H) ,4.64 (m, 1H) ,4.13-4.08 (m,2H) ,2.41-2.35 (m,3H) ,2.35-2.31
(m,1H) ,2.28 (m, 1H) ,2.12-2.01 (m,6H) ,2.01-1.92 (m,2H) ,1.88 (m,2H) ,1.83-1.45 (m,7H) ,
1.21-1.10 (m,2H) ,1.08 (s,3H) ,1.05 (s, 3H) »

[0350]  Sjiffs)18

[0351]  [(3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-HtnE ) -2,3,4,7,8,9,11,12,
14, 16— & -1H-2F % @ 5F [al FE-3-FE] (2S) —MLng Le—2-H BREE ((b &418)

[0352] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]lphenanthren-3-y1] (2S) -pyrrolidine—-2-

carboxylate
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[0353]

18a 18h 18¢

At

[0354]  EE—3D: (2S) —1-FUT A FE R I ML IE St -2 2 B2 (18b)
[0355]  (2S) -1-tert-butoxycarbonylpyrrolidine—2-carboxylicacid
O

[0356] O)‘DH
=N

Boc
[0357] 5 PR LT EE (30.8mL, 144mmo1) ¥A T VU &K (150mL) H, bR T 22 15 7
2HL-HZERR (18a) (15.07g,131mmo1) AL AIHRERE 4N (200mL) 48 R, = A FE: 16 /N,
FH2NT £ B TpH<<3, H .18 2,16 (150mL X 2) 2EHL, & 3 A AU, FH KB ER AN T , 1t
P& R IRYE, 43BN A AEDIRE (29) —1-BUT LR FEML S bT-2- R R (18b) (25.18g, /"%
89%) o
[0358] 'H NMR (400MHz,CDC13) 84.30 (d,1H) ,3.45 (t,2H) ,2.32(d,1H) ,2.15-1.74 (m,
3H) ,1.46 (d,9H) »
[0359] &5 —35 . 00— T F£02- [ (3S,8R,9S,10R, 13S,14S) -10, 13- - FF JE—17- (3-Mtmg FL) -
2,3,4,7,8,9,11,12,14,15~-+& - 1H-38 % M@ JF [a] FE-3-3E] (2S) -MEMEfi-1, 2- R IRES
(18¢)
[0360]  Oi-tert—butylO:—[ (3S,8R,9S,10R,13S,14S) -10, 13-dimethyl-17- (3-pyridyl) -
2,3,4,7,8,9,11,12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1] (2S) -

pyrro—lidine-1,2-dicarboxylate
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[0362]  fa) Je B AR IR IDN (2S) — 180T 502 B AR ML g fe—2- 32 1R (18Db) (2.59g,
12mmol) Pl EL4E ¥ (1.68g,4.81mmo1) 4—— F & FLAL g (DMAP) (0.18g,1.44mmol) .1- (3——
B LT L) —3- 2, B8 — W e Eh R £k (EDCT) (2.3g, 12mmo1) =& FF 4 (120mL) , %35 R B
24/, AR Z AN 100mL7K , F SR 4% (100mL X 3) ZEEL, A WA FH /K BRI -1, 3L
VDRI R i, 5 B8 W) IR R A (3 4y B FR 4l (A hEE/ LR 1R (v/v) =4:1) 5 2115 3
6 DR A 01— T 3£02-[ (3S,8R,9S, 10R, 13S,14S) -10, 13- —H 3E-17- (3-HEmgE L) -2,3,
4,7,8,9,11,12,14,15-F - 1H-3 & 4 Jf [al FE-3-2] (2S) -t be-1, 2- —RIRER
(18¢) (1.6g,/"#61%) .

[0363]  MS m/z (ESI) :547.3[M+1].

[0364]  'H NMR (400MHz,CDC13) 68.63 (s, 1H) ,8.47 (d,1H) ,7.69 (d,1H) ,7.29-7.23 (m,
1H) ,6.02 (s, 1H) ,5.42 (s, 1H) ,4.65(d,1H) ,4.33-4.16 (m, 1H) ,3.47 (m,2H) ,2.42-2.12 (m,
4H) ,2.07 (m,3H) ,2.00-1.80 (m,5H) ,1.80-1.55 (m,6H) ,1.49 (m, 1H) ,1.45(d,9H) ,1.24(d,
2H) ,1.08(d,3H) ,1.05(s,3H) .

[0365] 5 =4:[(3S,8R,9S,10R,13S,14S) -10,13- ~HH-17- 3-Atng kL) -2,3,4,7,8,
9,11,12,14,15~1TE-1H-3R% 45 [a] FE-3-3E] - (2S) -ME Mg ke -2- F R ES (b 5418)
[0366] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (2S) -pyrrolidine-2-

carboxyl-—ate

[0368]  #:01-KUT #£02-[ (3S,8R,9S,10R,13S,14S) -10, 13- ~H H-17- (3-nkng L) -2,3,
4,7,8,9,11,12,14, 15— &~ 1H-3F 0 M 9 [al FE-3-HE] - (2S) -MEM& bE-1, 2- R IR NA
(18¢) (1.1g,2.0mmol) ¥&T & F 4t 20mL) , ¥K¥ , IS I =M LR (4mL) , INFERE =I5
SSE2/IN o KR AR R AN ZK I pH> 7, A & 5t (100mL X 2) ZEEL, A LA FH T KR
FREET-I5% , 1 U8 , W DRV I R 4 5 » 5 B8 ) Rk e A il oy s R 2l (& R e /R (v/v) =
20: 1) 153175 3 3 AR [ (3S,8R,9S, 10R, 13S,14S) -10, 13- I HE-17- (3-HEIE L) -2,
3,4,7,8,9,11,12,14, 15— & -1H-2 % 0@ [al FE-3-FL] (2S) -MEng be-2-FF IR EE (b &
M18) (0.86g, " Z88%) .

[0369]  MS m/z (ESI) :447.2[M+1].

[0370]  'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (dd, 1H) ,7.64 (m,1H) ,7.21 (m,1H) ,
5.99 (m,1H) ,5.42(d,1H) ,4.77-4.57 (m,1H) ,3.80 (m 1H),3.13 (m,1H) ,2.97 (m, 1H) ,2.36
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(d,2H) ,2.27(m,1H) ,2.23-2.12(m,1H) ,2.11-2.00 (m,3H) ,1.93-1.54 (m,11H) ,1.51 (m,
1H) ,1.18(m 2H) ,1.08(s,3H) ,1.05(s,3H)

[0371]  SEjEf]19

[0372]  2-[[(3S,8R,9S,10R,13S,14S) ~10, 13-~ F-17- (3-muedt) -2,3,4,7,8,9,11,
12,14, 16= & -1H-3 & = [al FE-3- B ) Al e L A Bt ] £ 0 (29) —2- % A-3-H -1
mRlE (5119

[0373] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
(2S) —2-amino—-3-methyl-butanoate

18a

e

[0375]  BE—iD: 2- 2L 2,0k (29) —2- GRUT AR I = A0 —3-F 2T e lis (19b)
[0376]  2-hydroxyethyl (2S) —-2- (tert-butoxycarbonylamino) —3-methyl-butanoate
l_\éiHBOC

O

[0378]  [] J RLJ H A IR IIAANN=U T S A - LS 2R (19a) (6.52g,30mmol) £, %
(5.0mL,90mmo1) \4- — I ZHEHEIE (DMAP) (3.66g,30mmol) « ¥R HEH% — W i (DCC) (6. 8¢,
33mmo1) Al & H Kt (100mL) , FE IR MES/INE 5 44 R A8 , 1 I8 VIR R 4 , TN 100mL 2, R
G, A ERER (100mL X 2) ¥eidk, A HLAH F S K B 86 05, 3 98, T D8 VLR IR 48, TR B8 )
FRE AT 8 2 B 3R 4 R ik / 2 BR B (v/v) =51:1) 15 BI45 3 6 iR (1 2- 32 3 2, 3%
(29) —2- (BUT AL e AL 2 L) —3-H T gl (19b) (4.4g, 7" #56%) .

[0379]  'H NMR (400MHz,CDC13) 85.05 (d, 1H) ,4.38-4.22 (m,2H) ,4.20-4.07 (m, 1H) ,3.83
(t,2H) ,2.78(s,1H) ,2.14 (td,1H) ,1.45(s,9H) ,0.99 (d,3H) ,0.93 (d,3H) .

[0380] &5 — 2 .2-[[(3S,8R,9S,10R,13S,14S) 10, 13-~ H F-17- (3nkngdL) -2,3,4,7,
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[0381] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridy1)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

(2S) -2- (tert-butoxycarbonylamino) —3-methyl-butanoate

[0382]
@HBGG

[0383]  Ja) I NI HR AR RN [ (3S,8R, 95, 10R, 13S,148) —10, 13- - FF J:-17- (3-nkmE L) -
2,3,4,7,8,9,11,12,14, 15~ 1TE-1H-2F 8 45 [a] FE-3-FE 1 k-1 - R IR (b5 91)
(2.5g,5.64mmol) \2-FHE 2 5k (29) —2- GRUT S AL L) -3-FF AL T IR IER (19b) (2.21g,
8.45mmol) HREZHH (7.2g,8.45mmo 1) FIPU SR (60mL) ,75°C SR 127N o 5 B2 SV b
JEWR VT A A , % B8 W) FRE AT (8 o B B 4 (it / R W85 (v/v) =5: 1) 15 218 21E
BRI 2- 1 (3S,8R,9S,10R, 13S,14S) -10, 13- —HI H-17- QALnE L) -2,3,4,7,8,9,11,
12,14, 15— - 1H-3F [ 8 9F [l FE-3-Fk ] S A pe i s e ] £ 0, (29) —2- GRUT | A AR
) -3-F AT IREE (19¢) (2.92g, 7" %81 %) .

[0384]  MS m/z (ESI) :637.5[M+1].

[0385] 'H NMR (400MHz,CDC13) 68.63(d, 1H) ,8.47 (d,1H) ,7.69 (dt,1H) ,7.25 (m, 1H) ,
6.02 (dd,1H) ,5.44 (d,1H) ,5.02(d,1H) ,4.49 (dt,1H) ,4.40 (dt,1H) ,4.33 (t,3H) ,4.26 (dd,
1H) ,2.42 (m,2H) ,2.28 (m, 1H) ,2.15 (m, 1H) ,2.08 (m,3H) ,1.92 (m,2H) ,1.67 (m,7H) ,1.45 (s,
9H) ,1.18 (m,2H) ,1.08(s,3H) ,1.05(s,3H) ,0.97 (m,3H) ,0.90 (m,3H) »

[0386]  H5 =3[ .2-[[(3S,8R,9S,10R,13S,14S)-10, 13-~ F JE-17- (3-nkmg L) -2,3,4,7,
8,9,11,12,14, 15— & -1H-3F & M 9 [a] FE-3-FE ] el A e I 4k ] 5k (29) —2-2 J-3-
RH-TRER (h5119)

[0387]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1]oxycarbonyloxy]ethyl
(2S) —2—amino—-3-methyl-butanoate

[0388]

[0389]  ¥52-[[(3S,8R,9S,10R,13S,14S) -10, 13-~ H J-17- (3-nkmg k) -2,3,4,7,8,9,
11,12,14, 15-+5-1H-3R % 4t [a] FE-3-FL ] S TP L S L] 203 (2S) —2- (U T AL ik
B -3-F T B ES (19¢) (1.9¢,2.98mmol) & T & k8 (G0mL) , KW , 2183 i =
R (5ml) , NSE R E iR BL2/NE o« 0K T & BRI Z K pH> 7, F & H 5t
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(100mL X 2) ZEHL, A HLAH T K R BR B2 48, i 0, 13 DR VRS ¥R 4, W B8 ) Pk oo A 3%
Ay Rl ChMEE/ LR OB (v/v) =4:1) 15215 23k i iR 2- [ (3S,8R,9S,10R, 13S,
148) 10, 13-~ H-17- (3-AtmEdE) -2,3,4,7,8,9,11,12,14, 15—+~ 1H-3F & 45 3F [a]
FE-3-FR ] AL RIS ] £ (29) —2-F A -3-F A -TT R ((LA19) (0.82g, 7251 %) .
[0390] MS m/z (ESI) :537.2[M+1].

[0391] H NMR (400MHz ,CDC13) 68.62 (d,1H) ,8.46 (dd,1H) ,7.64 (dt,1H) ,7.22(dd,1H) ,
5.99(dd,1H) ,5.44(d,1H) ,4.50 (m,1H) ,4.35(m,4H) ,3.34(d,1H) ,2.42 (m,2H) ,2.27 (m,
1H) ,2.06 (m,4H) ,1.92(m,3H) ,1.75 m,2H) ,1.62 (m,4H) ,1.48 (m,1H) ,1.20 (m,3H) ,1.08 (s,
3H) ,1.05(s,3H) ,0.99(d,3H) ,0.91(d,3H) .

[0392]  SEjifs]20

[0393] [ (3S,8R,9S,10R,13S,14S)-10, 13-~ H3E-17- 3-mtmeHL) -2,3,4,7,8,9,11,12,
14, 15-1E-1H-3F [ 8 3F [al FE-3-5E] (3S) —MLng—3-F ER s (LA420)

[0394] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (3S) -pyrrolidine-3-

carboxylate

[0395]

[0396]

20a 20b 20
[0397]  ZF—25.01—KUT F£0s-[ (3S,8R,9S,10R, 13S,14S) -10, 13- F FE-17- (3-HEng &) -
2,3,4,7,8,9,11,12,14, 155~ 1H-3F R I [a] FE-3-3E] (3S) -MLM%-1,3- ~H IRES
(20b)
[0398] Ol-tert-butyl 03-[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3~
pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro—1H-cyclopenta[a]lphenanthren-3-y1]
(3S) —pyrrolidine-1,3-dicarboxylate

[0399]

o
BOGHND)LO

[0400] [a) J5e RS AR IR (3S) =1 =T 280 2k B S WL W% e - 3— R IR (20a) (1.06¢,
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3.57mmol) . (3S,8R,9S,10R,13S,14S) -10,13- —H H-17- (3-utmgE L) -2,3,4,7,8,9,11,
12,14, 15- S -1H-FF R =4 3F [a] FE-3-B2 (1a) (1.68g,4.81mmol) \4- — P & J: N
(DMAP) (0.18g,1.44mmo1) \1- (3- —H ZHE A L) -3- 2 bk — Wiz £h g &k (EDCI) (2. 3g,
12mmo1) A1 =& H %52 (120mL) , 2 [ RE8/MEF, 44 FRANAIK (100mL) , Fl & H 4% (100mL X 3)
A FFANAE, AN T AR BB T-15 , ik U, T U8V ok R Ve i, W B8 ) IR e A 3%
Ay E IR ChMEE/ A2 L8R (v/v) =4:1) 5 245 2 3 A BRI 00— T 2E0s-[ (3S,8R, 98,
10R,13S,149) -10, 13-~ H-17- 3-mtme ) -2,3,4,7,8,9,11,12,14, 15- E-1H-37 %
T [al 3E-3-2E] (3S) -MEmg-1,3- —H iRl (20b) (1.49g,/278%) »

[0401]  MS m/z (ESI) :547.4[M+1].

[0402]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.47 (d,1H) ,7.69 (dd, 1H) ,7.25 (m, 1H) ,
6.02(d,1H) ,5.42(d,1H) ,4.64 (m, 1H) ,3.50 (m,4H) ,3.00 (d,1H) ,2.34 (m,2H) ,2.28 (m, 11) ,
2.07 (m,5H) ,1.87 (m,2H) ,1.67 (m,6H) ,1.15 (m,1H) ,1.47 (d,9H) ,1.19 (m,2H) ,1.09 (s,3H) ,
1.05(d,3H) .

[0408] & — . [(3S,8R,9S,10R,13S,14S) 10, 13- ~H H-17- (3-nkng ) -2,3,4,7,8,
9,11,12,14, 15— & -1H-F K =@ [a] FE-3-3E] (3S) -MLn&-3-H IREE (1 5420)

[0404] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (3S) -pyrrolidine-3-

carboxylate

[0406]  #01-FT F£03-[ (3S,8R,9S,10R,13S,14S) -10, 13-~ F H-17- 3-ALre L) -2,3,
4,7,8,9,11,12,14,15—- S - 1H-3 & W5 3 [al FE-3-3£] (3S) —AELM& -1, 3- — FF R 5 (20b)
(1.28g,2.34mmo 1) T S H & (40mL) , VK, 2 I = LR (4nl) , IN5E K E % iR %
L2 /NI o UK T AR RN Z KT pH> 7, A & b (100mL X 2) ZEHL, & FF A HLAH , AL
FH I TE K DR B e T4, 3L 08, R DB VBRI MR 4, 5 B8 ) IR A (1 oy B 4l (R e/
FHEE (v/v) =20:1) 331753 3 &5 R 1 [ (3S,8R,9S,10R, 13S,14S) -10, 13- —FJE-17- (3-
menE kL) -2,3,4,7,8,9,11,12,14, 15-FE-1H-3 % )@ [a] FE-3-2E] (3S) —MErg-3-FH R
fig (fhA9020) (0.91g, 77 387%) .

[0407]  MS m/z (ESI) :447.2[M+1].,

[0408] 'H NMR (400MHz,CDC13) 68.62(d, 1H) ,8.46 (dd, 1H) ,7.64 (m,1H) ,7.21 (m, 1H) ,
5.99 (m,1H) ,5.42(d,1H) ,4.63 (m,1H) ,3.13 (m,3H) ,2.91 (m,2H) ,2.43 (m,1H) ,2.34(d,2H) ,
2.27(m 1H) ,2.04 (m,5H) ,1.88 (m,2H) ,1.63 (m,7H) ,1.17 (m,2H) ,1.09 (s,3H) ,1.05 (s, 3H) .
[0409]  sLjififs]21

[0410]  [(3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-HtrngH) -2,3,4,7,8,9,11,12,
14, 15-E - TH-3F [ 0 FF [a] FE-3-28 ] S B I S 2 0 2 - FR L TR R B (AL 5 421)
[0411] [ (3S,8R,9S,10R,13S,145)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
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12,14,15-decahydro-1H-cyclopenta[a]phenanthren-3-yl]oxycarbonyloxymethyl 2-

methylpropanoate
[0412]
o il sTdl'c M .
213 21h a2t

[0413]  %—/5: [(3S,8R,9S,10R,13S,14S) -10, 13-~ H 3E-17- (3-ntmedb) -2,3,4,7,8,
9,11,12,14, 15— & -1H-3F L JJF [a] FE-3-25] SUH BRI ER (21b)

[0414]  chloromethyl[ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl) -2,
3,4,7,8,9,11,12,14,15-decahydro-1H-cyclopenta[a]phenanthren-3-y1l]carbonate

[0415]

CF
[0416] r’j&f”#ﬁcﬁﬁ‘w\ﬂu)\ (3S,8R,9S,10R, 13S,14S) -10, 13- — I J:-17- (3-MEng ) -
2,3,4,7,8,9,11,12,14,15- &~ 1H-3 % — )5 I [al JE-3-1% (la) (4.06g,11.62mmol) it
IE (1.55mL,19.3mmol) Al & H 4% (120mL) , VKGR, W InE B IR A H s (21a) (2. ImL,
23.25mmol) , F IR S NL3 /NI, A4 % R £h 2 1 15 pHOM R 1, FH = S0 e (100mL X 2) ZEHL, &
FEA N, A ALAE F TE KR B B 5, 3k U8, W DR ol VA 4, 73 B A PR e A £ 4 10 4
afl Ch e/ IR B (v/v) =5:1) 133149 3 3 A RP [ (3S,8R,9S,10R,13S,149) 10, 13-
TR (3-MEnEdE) -2,3,4,7,8,9,11,12, 14, 15- & - IH-H R 45 I [al FE-3- ] &
FJLRERTS (21b) (2.44g,77%48%) o
[0417]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.47 (d,1H) ,7.66 (dt,1H) ,7.23 (dd,1H) ,
6.00 (dd,1H) ,5.73 (s, 2H) ,5.46 (d,1H) ,4.57 (ddd, 1H) ,2.46 (ddd,2H) ,2.28 (ddd, 1H) ,
2.13-1.95m,4H) ,1.91 (dt,1H) ,1.83-1.54 (m,6H) ,1.49 (td,1H) ,1.28-1.10 (m,2H) ,1.08
(d,3H) ,1.05(s,3H) .
[0418]  ZF P . [ (3S,8R,9S,10R,13S,14S) -10, 13-~ H-17- 3-nLme i) -2,3,4,7,8,
9,11,12,14, 15— &~ 1H-3F & I [a] JE-3- 28 ] Al SR e B AU I R e 2-FR BE TR R s (b
“H21)
[0419]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren-3-yl]oxycarbonyloxymethyl 2-

methyl-propanoate
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[0420]

[0421]  ja) e MR AR O [ (3S,8R,9S,10R, 13S,14S) -10, 13- —FFFL-17- (3-HEHg L) -
2,3,4,7,8,9,11,12,14,15- 4~ 1H-3 % 4% 3F [a] FE-3- 3] & F HLBRERES (21b) (1.33g,
3.0mmo1) 5 T R (1.67mL, 18mmol) 5 PR 4 £, i (4mL) AN, N- - FF B FA ¢ iz (40mL) ,78°C
JROBLLZING o B S BEVR A 7K (100mL X 5) Heisk , T K IR EE T4, 3L I8 , 1 I8 VIR R R 4 » 5k B
V) PR B A (T o S 4R 0 O Ve / IR 188 (v/v) = 15: 1) 13 RIE B A A EDIRA [ (3S, 8R,
9S,10R,13S,149) 10, 13- F H-17- 3-mtug k) -2,3,4,7,8,9,11,12,14, 15~ & -1H-3F
I M I [a] B3~ ] I P At A 5 P R L 2 - FR AR TR IR IR (TL 3 4021) (0.6g, 77241 %) »
[0422]  MS m/z (ESI) :494.1[M+1]

[0423]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (dt,1H) ,7.23(dd,1H) ,
6.00 (dd,1H) ,5.80-5.72 (m,2H) ,5.45 (d,1H) ,4.53 (ddd,1H) ,2.61 (dt,1H) ,2.50-2.36 (m,
2H) ,2.27 (ddd, 1H) ,2.08 (ddd,2H) ,2.03-1.83 (m,3H) ,1.83-1.40 (m,8H) ,1.29-1.23 (m,
2H) ,1.20(s,3H) ,1.19(s,3H) ,1.08(s,3H) ,1.05(s,3H) .

[0424]  scfafs] 22

[0425] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H H-17- @-ntue i) -2,3,4,7,8,9,11,12,
14,15-+E-1H-3F 1% 4 [a] FE-3-FE] 2- (4-H FLWRME-1-38) 2 LIRS (T 5422)
[0426] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a]phenanthren-3-y1]2- (4-methylpiperazin-1-
yl) ethyl carbonate

l0427] ~ .
"L’\/N\,/\O/u\
{4
N
[0428] -
— o]
N\_/ _\_OH L\/}\‘\/\OJJ\O o
22a dsyyired

[0429]  H%1- Q- L) —4-F FENRWE (22a) (1.28g,8.5mmol) ¥A& T VU (20mL) H,0°C
T/ IMey 60 % S AL N (330mg, 8. 5mmol) ,0°C T e B304 %%, [ (3S,8R,9S, 10R, 138,
148) -10, 13-~ F JE-17- 3-MtmE L) -2,3,4,7,8,9,11,12, 14, 15— & - 1H-3 % & [a]
FE-3- L] mkme-1 - R ER (b & 1) (2.5g,5.6mmol) [ —&UH k8 (10mL) &V, T+ & = i B
10431, 7K (50mL) ¥ K B, F S0 4 (100mL X 2) ZEHL, To KRR ER AN T4 , Ik & ik 4 T »
W B8 W) R AT 2 AT o B aliAk, (i E / 2B 2.6 (v/v) = 1:2) A3 B A 4k [ (3S, 8R,
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9S,10R, 13S,149) -10, 13- —H H-17- (3-Mtme ) -2,3,4,7,8,9,11,12,14, 15— FZH-1H-3F
IR FF [a] FE-3-2E] 2- (-FRRRNRWR-1-28) IR ER ((LA422) (1.0g,77%34%) »
[0430]  MS m/z (ESI) :520. 2 [M+H] .

[0431]  'H NMR (400MHz ,CDC13) 88.62 (d, LH) ,8.46 (dd, LH) ,7.70-7.56 (m, 1H) ,7.22 (ddd,
1H) ,5.99 (dd, 1H) ,5.44 (d, 1H) ,4.48 (ddd, 1H) ,4.24 (t,2H) ,2.68 (t,2H) ,2.64-2.38 (m,
10H) ,2.32(s,3H) ,2.31-2.22 (m, 1H) ,2.12-2.01 (m,3H) ,2.01-1.85 (m, 2H) ,1.64 (dddd,
7H) ,1.20-1.06 (m,5H) ,1.05 (s, 3H) o

[0432]  sCaf]23

[0433] (2,2~ “HEJE-1,3- IR 538 L[ (3S,8R,9S,10R,13S,14S) ~10, 13-
TR E-17- (3-mEmESE) -2,3,4,7,8,9,11,12, 14, 15-+E-1H-3F % 5 I [a] FE-3-FE ] bk
FRlE (LA 423)

[0434]  (2,2-dimethyl-1,3-dioxan-5-yl)methyl[ (3S,8R,9S,10R,13S,14S)-10,13-
dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro—1H-cyclopentala]

phenanthren—-3-yl]carbonate

[0435]
[0436] ‘ ji
o7 OH 0NN
L
23a 23

[0437]  f% (2,2- = H -1, 3- AR O b -5-2%) HE (23a) (745mg, 5. Immo 1) ¥4 T VY &
I (20mL) 1 ,60°C T AIABRER S (938mg,6.8mmol) , 44 [ (3S,8R,9S,10R, 13S,14S) -10, 13-
CRE-1T- (3-nenedE) -2,3,4,7,8,9,11,12,14, 15—+ E-1H-F1 % M I [a] FE-3-FL] Bk
Me—1-H ER G (tk B41) (1.5g,3. 4mmol) fiN% e M AR F260°C [ N6 /N, JiHzK (50mL) ¥ K
R, S BE (100mL X 2) ZEEUR B, ToK BRER N T4 , WO iR 46 1, FRE AT 2 B 73 3 2k
CHHEE/ PR R (v/v) =3:1) A3 B A A REER) (2,2- ZH -1, 3- A R O be-5-3%)
R (3S,8R,9S,10R,13S,148) -10, 13-~ 3E-17- (3-HLmEdL) -2,3,4,7,8,9,11,12, 14,
16— - TH-2R R 45 FF [a] FE-3- LT R R (b 542)23) (1.0g, 7" #56%) o

[0438]  MS m/z (ESI) :522.2[M+H] .

[0439]  'H NMR (400MHz,CDC13) 88.63 (d, 1H) ,8.48 (dd, 1H) ,7.76 (dd, 1H) ,7.31(dd, 1H) ,
6.05 (dd,1H) ,5.44 (d,1H) ,4.49 (ddd,1H) ,4.24 (d,2H) ,4.02 (dd,2H) ,3.76 (dd,2H) ,2.52-
2.33 (m,2H) ,2.29 (ddd, 1H) ,2.14-1.86 (m,6H) ,1.84-1.45(m,7H) ,1.44 (s,3H) ,1.40 (s,
3H),1.31-1.06 (m,5H) ,1.05 (s, 3H) «

[0440]  SEjifs)24

51



CN 105646637 B iﬁ. EH :Fg 46/120 5T

[0441] [ (3S,8R,9S,10R,13S,14S) -10, 13- HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,16= & -1H-3F R 59T [al FE-3- 25 ] Rl L A L B2 2- RN IR R (b &5424)
[0442] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1l]oxycarbonyloxymethyl 2,2-
dimethylpropanoate

[0443]

[0444]

2 (¢ o -
\+)k0H ? \+)ko/\oJLo

25 thdrip 24
[0445] J& = FL 2R (24a) (408mg,4mmol) ¥ TN, N- ~H L HF B % (15mL) # , 1 BAL
(1.79g,12mmol) , A IEZ % (3mL) ,#4 [ (3S,8R,9S,10R,13S,14S) -10,13- —~FHIE-17-
(3-MEEIL) -2,3,4,7,8,9,11,12,14,15-+E - 1H-F % 45 3 [a] FE-3-F5 ] & LR IR S
(21b) (880mg, 2mmol) HNZ e M4k 2280 °C e SA/NET, FnzK (50mL) ¥ K s s, — 5 FF e (100mL
X 2) ZEHURNL , 7K B (100mL X 2) , o 7K B B AN T8 , Jal R e i 1, AR AT 2 o IS ik, (O
THEE/ R O BG (v/v) =3:1) 33 A B EARF) [ (3S,8R,9S,10R,13S,14S5) 10, 13-~ B
17- (3-HEmEEL) -2,3,4,7,8,9,11,12,14, 15— &~ 1H-F % 45 3 [a] FE-3- 2L ] A LR A4
SRR, 2- T RIETIRER ((kA424) (1.0g,7"#98%) .
[0446]  MS m/z (ESI) :508.1 [M+H] .
[0447]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.57-8.34 (m, 1H) ,7.68 (t,1H) ,7.24 (s, 1H) ,
6.01(dd,1H) ,5.75(d,2H) ,5.45(d,1H) ,4.63-4.44 (m, 1H) ,2.44 (d,2H) ,2.35-2.16 (m, 1H) ,
2.04 (ddd,5H) ,1.83-1.40 (m,7H) ,1.23(d,9H) ,1.15(dd,2H) ,1.08(s,3H) ,1.05 (d,3H)
[0448]  Sijiifs)25
[0449] [ (3S,8R,9S,10R,13S,14S)-10,13- —FH J&-17- (3-mtrgdt) -2,3,4,7,8,9,11,12,
14, 16— & - 1H-2F K 5 FF [a] FE-3-FE] 2 S U AU L B A 0k R R B (f &5 49)25)
[0450] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-
isopropoxycarbonyloxyethyl carbonate
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[0451] o
YOTQ\/\O/U\ o
O
&42s
=N
[0452]

) v o} ;
OO Y o. oL
\( jor' v Y \ﬂ/ \/\OH .35‘.“,/}» \(/OTO\’/\O )J\O
( 8 A
25a 25h i

[0453]  SE—2b: 2-¥& 2 5L R TR LR R IS (25D)
[0454]  2-hydroxyethyl isopropyl carbonate
\roTo:\/\OH

0

9b
[0456] %2 — ¥ (16.8mL,0.3mol) ¥&T & F 42 (120mL) H , I AMESE (24mL,0.3mo1) 0°C
NS NS IR S I BR25a (12.3g,0. Imo 1) , Sl 55 A N SORZ 2/, A Imo /LI £ %
(100mL X'3) , Fo 7K B IR B9 T 18, Vil Fs ¥R 4 143 B T VLA 2- 2 £ 2 R TR L IR IR B 25
(10.2g,7°%69%) o
[0457] &5~ : [(3S,8R,9S,10R, 13S,14S) -10, 13-~ F-17- (3-mnedk) -2,3,4,7,8,
9,11,12,14,15- & -1H-F % )i I [a] FE-3-2 ] 2 57 R 2l B e Ak 2l ik & BRI IR B (fb &
¥)25)
[0458] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-

isopropoxycarbonyloxyethyl carbonate

[0455]

&Y
[0460]  g2-¥5 7,0k BN LR IRES (25b) (980mg,6.8mmol) ¥ T-PU S Mg (20mL) #1,60°C T
IR AH (924mg, 6. 8mmol) , 5[ (3S,8R,9S,10R, 13S,14S) -10, 13-~ FI JE-17- (3-HL g
#)-2,3,4,7,8,9,11,12,14, 15~ -1H-3 % S I [a] FE-3- L 1wk k-1 -FIRIEE (tb &40
1) (2g,4.5mmol) JNZ J Wik 7260 C M6 /N, 7K (50mL) ¥ K S M, — & FF HE (100mL X 2)
REHUR N, TE KB BB T4, D8R IR 4 1, FHRERAE JE T 3 s 24k CRyhmE/ 2R 2. B8 (v/v)
=3:1) , BB AGEEK [ (3S,8R,9S,10R,13S,14S) 10, 13- = 3E-17- (3-HEHEIE) -2,3,
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4,7,8,9,11,12,14,15- & -1H-3F & M JF [al FE-3-FE ] 2- 53 P ik A B e Ak 2 ik £ R TR
Bs (b &4925) (1.1g,7"%47%) .

[0461] MS m/z (ESI) :524.3[M+H] .

[0462]  'H NMR (400MHz,CDC13) 88.63 (s, 1H) ,8.47 (d,1H) ,7.68-7.65 (m, 1H) ,7.25-7.22
(m,1H) ,6.02-6.00 (m,1H) ,5.44(d,1H) ,4.92-4.89 (m,1H) ,4.51-4.48 (m,1H) ,4.34 (s,4H) ,
2.44-2.40 (m,2H) ,2.30-2.24 (m,1H) ,2.12-1.87 (m,5H) ,1.79-1.49 (m,7H) ,1.31(d,6H) ,
1.20-1.09 (m,2H) ,1.08(s,3H) ,1.05(s,3H) »

[0463]  SEjiaf5]26

[0464]  2-[[(3S,8R,9S,10R,13S,14S) ~10, 13- ~HFF-17- (3-mLuedt) -2,3,4,7,8,9,11,
12,14, 16= & - 1H-3F I [al FE-3- B 1 A B i L A B ) £ (29) —2-2d A -3- TR -
MR e (th51926)

[0465]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
(2S) —2-amino—-3-phenyl-propanoate

[0466]

it 26

[0467]  FE—20:2- ((RUT HE —F JEEdL) S8 21 (26b)
[0468] 2- ((tert-butyldimethylsilyl) oxy)ethanol
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[0469] o ~OTBS

[0470] &2 —FE26a (10g,0.16mol) ¥ T VY HEI (200mL) H7,0°C T~ /M in60 % &4k
B4 (6.45g,0.16mo1) ,0°C T [ BE3043 i, AL T e — FF B GURE frvs T- DY S kR (125mL) i
F VAR FR, Z IR ON 2/ 7K (50mL) K R, R 20 Bg (200mL X 2) ZEBUS N , T 7K B
PR T8, R W 4 1R B i 2- (GRUT R S R Ak L) S 08) B (26b) (20g, 773
70%) o

[0471]  BE =0 2- [T () Tk R ] S 4 B [ (3S,8R, 95, 10R, 135,145) -10,13-—
FJE-17- (3-HEmE ) -2,3,4,7,8,9,11,12,14, 15- S -1H-3F % 45 3 [a] FE-3- T B ER
I (26¢)

[0472] 2-[tert-butyl (dimethyl)silylJ]oxyethyl[ (3S,8R,9S,10R,13S,14S)-10,13-
dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro—1H-cyclopentala]

phenanthren—-3-yl]carbonate

[0473]

H,0°C 4 /IMir 60 % [ E AN (1. 35¢, 34mmo1) ,0°C T e BZ303 Bk [ (3S,8R,9S, 10R,
13S,14S) 10, 13- ~H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12, 14, 15-+E - 1H-31 1% )G
I [al FE-3- ] wkPE- 1 -F B (k- 541) (10.0g,22.6mmol) ¥ T 5 H b (20mL) ¥ I 2 ¢
MAKRFR, R =T IRSI10580, InsK (B0mL) K N, 48K £, 15 (200mL X 2) ZEEU M, To7K
B BR AT 58, Jab R 9 4 T, FIRE A 2 A 4 s 4l Ab CRvblE/ IR OB (v/v) =3:1) .13 318
AR 2- [T 2 (AR Rt ) S| A 4 3 [ (8S,8R,9S,10R, 13S,14S) -10, 13-~ B~
17— (3-MEWg ) -2,3,4,7,8,9,11,12,14,15-+E - 1H-FF % 0 IF [a] TE-3- L] B R IS
(26c) (12g,7°%96%) »

[0475] %5 =4:[(3S,8R,9S,10R,13S,14S) -10,13- ~HIH-17- (3-Atng kL) -2,3,4,7,8,
9,11,12,14, 15— & -1H-3F & 4% 3F [a] FE-3- Ik ] 2- 0 £ B BRIR R (26d)

[0476] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren-3-y1]2-hydroxyethyl carbonate

[0477]

[0478]  Hg2-[FUT 2 (R ) wE2E ) 2L 2 2 [ (3S,8R,9S,10R, 135,149 -10, 13- F Bk
17— (3-MEWg ) -2,3,4,7,8,9,11,12,14,15-+E - 1H-FF % A IF [a] TE-3- 5] Bk IR B
(26¢) (12g,22mmol) V& T & F Fi (120mL) H, A VY T Hemfbse (17. 1g,66mmol) , =i K
M3/, 7K (BOmL) VK S N, 2, TR 2. BE (200mL X 2) ZEEUR N , o 7K BB AN T8 , Yol J 5 v 4
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T, R E T 5 B Ak CRllE/ SR S BR (v/v) =2:1) 433 3 AE K1 (3S,8R, 98,
10R, 13S,14S) -10,13- ~HJ&-17- 3-mkme k) -2,3,4,7,8,9,11,12,14,15- & -1H-31 %,
IR [al SE-3-JE] 2R L HERIRER (26d) (4.2g, 77 %43%) .

[0479] 25105 :2-[[ (3S,8R,9S,10R,13S,14S) -10, 13- “H3E-17- G-Hme ) -2,3,4,7,
8,9,11,12,14, 15~ & -1H-FA R )R [a] FE-3-FE] A e B L ] £ (29) —2- GRUT A
FePR AR AL -3- R AL IR EE (26¢)

[0480] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
(2S) —-2- (tert-butoxycarbonylamino) -3-phenyl-propanoate

[0481]

[0482] % (3S,8R,9S,10R, 13S,14S) 10, 13-~ H-17- 3-mLue k) -2,3,4,7,8,9,11,
12,14, 15— - 1H-3F LM 3 [al FE-3-F ] 2- 32 L AR IR s (26d) (1.7g,3.9mmol) ¥ T —
SH L omL) HF L IMAL-ZERERR (1.5¢,5.8mmol) « R HEhR I fi% (881mg, 4. 3mmo1) Al
A- TG BEMENE (474mg, 3. 9mmo 1) , B I S B2/ NI, 4 SRR FHE , D8 TR 4 T DRV R B
Yy Rt R B0 S Ak (e / IR SR (v/v) =2:1) 13 BB i R 2- L[ (3S, 8R,
9S,10R, 13S,145) 10,13~ ~H F&-17- 3-mgne i) -2,3,4,7,8,9,11,12,14, 15-FFH-1H-3F
I I [a] FE-3-JE ] A L B L AR Ot ] 2,28 (2S) —2- (U T AR A U L) -3 - OR AL A IR I
(26e) (2.0g,7"FKTT%) o

[0483] % 1ib:2-[[(3S,8R,9S,10R,13S,14S) 10, 13- ~H 3E-17- G-Mtme ) -2,3,4,7,
8,9,11,12,14, 15— A -1H-F )i [a] JE-3- ] s A A R Sk ] £ (29) -2 k-3
HRIL-TIIR TR (T & )26)

[0484]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
(2S) —2—amino-3-phenyl-propanoate

[0485]

[0486]  ¥52-[[(3S,8R,9S,10R,13S,14S) -10, 13-~ H J-17- (3-nkmg k) -2,3,4,7,8,9,
11,12,14,15-+8-1H-3F R —Hi 9 [a] FE-3-FL ] E LR IL A FL] 2.5k (29) -2- (U T A FLH%
FEE L) -3-FRIETHRES (26e) (1.3g,1.9mmol) ¥4 T LR 4.2 2. B5 (4mo1/L,20mL) 1 , = {5 i
30430, 1 A5 B A A E 4, InNZUK (20mg) BAL , iR IR 46 T, IR B A 2 4T 43 B 44k
(L hBE/ B8 B (v/v) =1:3) , 28I [ Ali & 2- [ [ (3S,8R,9S,10R,13S,14S) -10, 13-
FJE-17- 3-AEmE L) -2,3,4,7,8,9,11,12,14, 15—+~ 1H-FF % 0% I [a] FE-3-FE ] A =
P SR ] 20 (29) —2-2 R -3-OR - T IR R (L A426) (400mg, 77236 %) -
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[0487] MS m/z (ESI) :585.3[M+H] .

[0488] 'H NMR (400MHz,CDC13) 88.62(d, 1H) ,8.46 (dd, 1H) ,7.65(dt,1H) ,7.36-7.28 (m,
2H) ,7.26-7.15 (m,4H) ,6.00 (dd, 1H) ,5.44 (d,1H) ,4.46 (s, 1H) ,4.42-4.20 (m,4H) ,3.83
(dd,1H) ,3.15(d,1H) ,2.94 (dd, 1H) ,2.49-2.20 (m,6H) ,2.07 (ddd,2H) ,2.00-1.83 (m,2H) ,
1.84-1.44 (m,7H) ,1.22-1.08 (m,2H) ,1.07 (s,3H) ,1.05(s,3H) »

[0489]  sEjadsl27

[0490]  2-[[(3S,8R,9S,10R,13S,14S) ~10, 13- ~HFF-17- (3-muedt) -2,3,4,7,8,9,11,
12,14, 15- & - 1H-3 5 )@ IF [a] FE-3- VAl B a2 A ] & Rt g - 3-F IR s (L& 4
27)

[0491]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

pyridine—-3-carboxylate

sy 27

[0494] ¥4 (3S,8R,9S,10R,13S,14S) -10,13- —~H3E-17- (3-mtngdt) -2,3,4,7,8,9,11,
12,14, 15- 5 -1H-3 % — 45 3 [a] FE-3- 2] 2- 32 2 B R R BS (26d) (437mg, 1.0mmol) ¥&T
TEH R (LomL) H, InNEER (27a) (184mg, 1.5mmo1)  ERC K OV % (226mg, 1. lmmo1)
Ai4-— F LML NE (122mg, 1. 0mmo 1) iR M. 2/ NI f5 40 °C s B2 /)N, Flil ] 445 , 98 s 3k 4
T, FRER AR JE M - S 2lidb Chimile/ LR B8R (v/v) =1:1) , 3 33 Ak R 2- ([ (3S,
8R,9S,10R,13S,148) -10, 13-~ H-17- (3-MEme H) -2,3,4,7,8,9,11,12,14, 155~
VH=3R 13 05 91 [a] JE-3- 2 ] 8 S Pl A 28 2 ] 2 Bk e - 3-F IR IR (L &5 4027) (430mg, 7= &
79%) .

[0495]  MS m/z (ESI) :542.2,

[0496]  'H NMR (400MHz ,CDC13) 69.25 (d, 1H) ,8.79 (dd, 11) ,8.62 (s, 1H) ,8.47 (s, 1H) ,8.31
(dt,1H) ,7.66 (d,1H) ,7.40(dd,1H) ,7.24 (d,1H) ,6.00 (s, 1H) ,5.43 (d,1H) ,4.59 (dd,2H) ,
4.57-4.36 (m,3H) ,2.42(dd,2H) ,2.33-2.23 (m, 1H) ,2.11-2.05 (m,3H) ,1.99-1.87 (m, 2H) ,
1.65 (qdd,7H) ,1.22-1.09 (m,2H) ,1.07 (s,3H) ,1.05 (s, 3H) »

[0497]  SEjifs)28

[0498]  2-[[(3S,8R,9S,10R,13S,14S) 10, 13-~ F3E-17- 3-nkmg ) -2,3,4,7,8,9,11,
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12,14, 16— E-1H-3F R I [al SE-3- 2 ) U R e B AU R ] 262 2- —H N R (&
1128)

[0499]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopenta[a]phenanthren—-3-y1l]oxycarbonyloxy]ethyl2,

2-dimethylpropanoate

[0500]

& 28

[0501]

28a thei 28
[0502] ¥4 (3S,8R,9S,10R,13S,14S) -10,13- ~F3E-17- (3-mtngdt) -2,3,4,7,8,9,11,
12,14, 15-E - 1H- & M5 [al FE-3-FE] 22 £ R PR B (26d) (600mg, 1.4mmo1) 5T
THEMLE AomL) L I ZER LR (28a) (210mg, 2. Immol) , 1-ZF- (3- T F B L )
T W f% ER R £ (288mg, 1. 5mmol) ,4- - F & LML e (167mg, 1. 4mmo1) F il e N6/, 7K
(50mL X 2) ¥, T/ AR RN T4, Dk iR 4, FIRE B AR )20 0 B 2l Ak CRhilk / L BR LB (v/v)
=3:1) , /53 [ aFE &R 2-[[ (3S,8R,9S,10R, 13S,14S) -10, 13- — F 3E-17- 3-HkmgE L) -2,
3,4,7,8,9,11,12,14,15- S -1H-3F 1% 453 [a] FE-3- A ] S e L ] 2 B2, 2- —H
FERIREE (b 5428) (500mg, F=#70%) .
[0503]  MS m/z (ESI) :522.2[M+H] .
[0504]  'H NMR (400MHz,CDCl3) 88.62 (s, 1H) ,8.47 (d,1H) ,7.70 (dd, 1H) ,7.25 (s, 1H) ,6.02
(s,1H) ,5.44(d,1H) ,4.51 (dt,1H) ,4.41-4.31 (m,2H) ,4.32-4.20 (m,2H) ,2.51-2.37 (m,
2H) ,2.28 (ddd, 1H) ,2.15-2.00 (m,3H) ,1.91 (ddd,2H) ,1.81-1.46 (m,7H) ,1.29-1.17 (m,
9H) ,1.17-1.08 (m,2H) ,1.08 (s,3H) ,1.05 (s,3H) .
[0505]  Sijii 5129
[0506] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H3E-17- (3-HtnEH) -2,3,4,7,8,9,11,12,
14, 16— & -1H-2F % 5 FF [al FE-3-FE] TS IRER (LA 129)
[0507] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren—3-y1]hexadecanoate
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[0508]

[0509]

CisHa”™ OH
292

[0510] % (3S,8R,9S,10R, 13S,14S) 10, 13-~ H-17- 3-mLue k) -2,3,4,7,8,9,11,
12,14, 15~FE-1H-3 % S [a] FE-3-% (1a) (2.0g,5.7mmol) AT & F & (20mL) H1,
IAAFAEE (29a) (2.2g,8.6mmol) , 1- - (3- T H AL ZUAL T L) Bk — g #h iR #h (1. Img,
6.3mmo1) ,4- " FIZ ALMLIE (695mg,5. Tmmol) % i K M6 /MK, 7K (50mL X 2) B, o /K B R 4
T, 8 A 4, FHAE A JE B - B A4k ChyhiE / 8 S lis (v/v) =3:1) , 19 31 3 6 [l 44 1)
[ (3S,8R,9S,10R,13S,14S) -10,13- ~H}-17- 3-ntmgiL) -2,3,4,7,8,9,11,12,14,15—+
A-IH- IR I [al 3E-3-28] TNk ER (b &429) (1.5g,7"%43%) .
[0511]  'H NMR (400MHz,CDC13) 88.63 (d, 1H) ,8.47 (dd, 1H) ,7.70 (dd, 1H) ,7.25(d, ,1H) ,
6.02(s,1H) ,5.42(d,1H) ,4.83-4.46 (m,1H) ,2.44-2.18 (m,5H) ,2.18-1.97 (m,3H) ,1.92-
1.80 (m,2H) ,1.79-1.71 (m,2H) ,1.69-1.47 (m,7H) ,1.27 (d,24H) ,1.15(ddd,2H) ,1.09 (s,
3H) ,1.05(s,3H) ,0.88(t,3H) »
[0512]  SZjEf5]30
[0513] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14, 16=TE-1H-3F R M9 [al FE-3-45] [ (3S) — DY Wk iR -3 -2 Bk IR R (1 5 4130)
[0514] [ (3S,8R,9S,10R,135,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[alphenanthren—-3-y1] [ (3S) ~tetrahydrofuran—3-
yl]carbonate

[0515]

30a A0
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[0516] =AM T K (3S) —PY R -3-F% (30a) (0.76g,6.8mmol) I F VU I
(10mL) 1, TE/K T4, BARPIEATE T IMAE AL (0. 16g,6. Tmmo 1) , TKI 26 F R Hit 130
AR, TN (3S,8R,9S,10R, 13S,14S) 10, 13- - FI FE-17- (3-HLWE L) -2,3,4,7,8,9,11,
12,14, 15~ TE-1H-2 M5 [a] FE-3-FE ] Wk -1 -FH R R (L 5 411) (2.0g,4.5mmol) [
TSR bR (16mL) VL, OB AR EE 1043 BT 1a] SONEVR H INANK (B0mL) , A & S (10mL
X 3) , B AU, A VA K BRER AN T8, Ja e i 4 1, B B8 4 P ek Je A 018 40 5 (A vl
Bik: R G (v/v) =2:1) A5 BUL A4 [ (3S,8R,9S,10R,13S,14S) 10, 13- —FH&-17- (3-
mEmeE ) -2,3,4,7,8,9,11,12,14, 15~ TE - 1H- M5 3 [a] FE-3-2&] [ (3S) -V WK -
3-FE]IRIRER (b &130) , A il 4 (1. 4g, 7" 267 %) .

[0517]  'H NMR (400MHz ,CDC13) 68.62 (d, LH) ,8.47 (dd,1H) ,7.68(d,1H) ,7.25-7.17 (m,
1H) ,6.01 (dd, 1H) ,5.44 (d,1H) ,5.21 (ddt,1H) ,4.67-4.42 (m, 1H) ,4.08-3.73 (m,5H) ,2.42
(dd,2H) ,2.28(ddd, 1H) ,2.23-2.01 (m,5H) ,2.01-1.85 (m,2H) ,1.83-1.43 (m,7H) ,1.22-
1.00 (m,8H) .

[0518]  MS m/z (ESI) :464.1 [M+H] .

[0519]  sEifi 5131

[0520] [ (3S,8R,9S,10R,13S,14S) 10, 13- —H J-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 151 -1H-3F [ M 3F [a] FE-3-5E] 1 - FRIRIE -4-F IR R $h iR & (b &4131)

[0521] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-yl]1-methylpiperidine—4-

carboxylate hydrochloride

AN BHE
[0522]

1a 131

espyich]

[0523] &5—.[(3S,8R,9S,10R,13S,14S) -10, 13- ~H JE-17- 3-ntreHt) -2,3,4,7,8,
9,11,12,14,15- S~ 1H-3F % 4 [a] FE-3-3E] 1 - F RENRIE -4 F RS (L5413 1)
[0524] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-yl]1-methylpiperidine-4-
carboxylate
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[0525]

AN
[0526] ¥4 (3S,8R,9S,10R,13S,14S) -10,13- ~H3E-17- (3-mtngdt) -2,3,4,7,8,9,11,
12,14, 15— 5 -1H-3 /% =% I [a] FE-3-B% (1a) (10.49g,30mmol) . 1-FF JE IR iE -4 - FF %
(8.6g,60mmo1) \4- —FZFEMLNE (1.1g,9.0mmol) A1 S H HE (300mL) IO S SHEH , HiF
TaARUIMAL- G- H A FE AL -3-2 ik WL Eh ik #h (EDCT) (17.26g,90mmol) , 2 i
FERBL10/INBS o [7] S B2V HR NN K (300mL) , $iFE670 %0, 51 B 4 )2, A VL= A K IR B AN T+
e, 1 U8 ORI AT R E Y AR E M B (SR T e B (v/v) =50: 1) 43 3 (il 44
JR[(3S,8R,9S5,10R,13S,14S) -10,13- —FF FL-17- (3-Htng L) -2,3,4,7,8,9,11,12,14,15-
T EH-TH-ER R A [a] FE-3-28] 1 -FR R IE -4-F IR EE (Wb B431b) , (7.8g, 7" Z:55%) »
[0527]  MS m/z (ESI) :475.2[M+1].
[0528]  'H NMR (400MHz,CDC1s) 88.62 (d, 1H) ,8.46 (dd, 1H) ,7.66 (dt,1H) ,7.24 (dd, 1H) ,
6.00 (dd,1H) ,5.43 (d,1H) ,4.66-4.59 (m, 1H) ,2.84-2.81 (m,2H) ,2.34-2.22 (m,7H) ,2.10-
2.02 (m,5H) ,1.93-1.45 (m,13H) ,1.20-1.05 (m,8H) »
[0529] %5 — 4. [(3S,8R,9S,10R,13S,14S) -10,13- ~HIH-17- 3-Atng kL) -2,3,4,7,8,
9,11,12,14, 15— & -1H-3 % )4 IF [a] FE-3-FE ] 1-FF RLIRBE-4-F B ER SR IR 8 (L &1
31)
[0530] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-yl]1-methylpiperidine—4-
carboxylate hydrochloride

[0532] [ e MO RN [ (3S,8R,9S,10R, 13S,14S) -10, 13-~ FJE-17- (3-nkmgE XL) -2, 3,
4,7,8,9,11,12,14,15- &~ 1H-FF % M JF [a] JE-3- 5] 1 - FEORIE —4-F IR IR (b &4
31b) (0.95g,2mmol) , % i N MN2NAY ERIR 1R BRIV (8mL) » Z IR BL1/INGY , 398 , K5 9
PR 2. 1R 2. 155 (5mL X 2) Pk, 3 3 A A ERET [ (3S,8R,9S5,10R, 13S,148) -10, 13-~ F -
17— (3-mkmgdt) -2,3,4,7,8,9,11,12, 14, 15-+S - 1H-3F % 45 3F [a] FE-3-J&] 1 - FF FL0R
WE-4-F R IR ShER £k (b 54131) (0.87g, 7" #80%) .

[0533]  'H NMR (400MHz,D20) 68.73 (s, 1H) ,8.60 (d, 1H) ,8.53(d,1H) ,7.97 (dd, 1H) ,6.42
(s,1H) ,5.36 (t,1H) ,4.56-4.33 (m,1H) ,3.58-3.34 (m,2H) ,3.01 (dd,2H) ,2.83(d,3H) ,2.65
(tt,1H) ,2.39-1.94 (m,9H) ,2.42-1.34 (m,20H) ,1.89-1.69 (m,4H) ,1.65-1.46 (m,5H) ,1.40
(dd,1H) ,1.03-0.98 (m,6H) ,0.95(d,2H) .
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[0534] MS m/z (BSI) :475.4[M+1] .

[0535] st h)32

[0536]  2-[[(3S,8R,9S,10R, 13S,14S) -10, 13- ~HF F-17- 3-ntngdt) -2,3,4,7,8,9,11,
12,14, 15- & - IH-FA R M Jf [al GE-3- 2 - A R A AL ] £ Bk 2- R AR IR R (L&)
32)

[0537]  2-[[(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl) -2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
2-methylpropanoate

[0538]

224 hirdae
[0539] i) S IR AR VRN [ (3S,8R,9S, 10R, 13S,148) -10-13- - H 17— (3-ntug 5 -
2,3,4,7,8,9,11,12,14,15- A - 1H-F /% = 3 [a] FE-3- L] 2- 3R B 2 A L IR S (32a)
0.9g,2mmo ) - F T2 (2g,22.70mmo1) ~4-— FF & JL M ng (DMAP) (0.1g,0.8mmol) Fl — &
f (20mL) , BEFE T A 1- - R & LN AL) -3-2 Bk — Wk #h g #h (EDCI) (1g,
5.22mmol) 5 N 58 F IR BEFE S N2 /NI o TLCHE: I 5o B 58 4, AN 7K (100mL) A1 &0 FF &2
(50mL) , FiFE25 B, 5 B 0 2 s A HUZ B A ALENAE T (100mL X 1) ¥, ToK IR B AN 0%, ik
P& WRRAE T, REY A EN 28 ChalmEE/ IR GEE (v/v) =4/1) 1845 B & 12-
[[(3S,8R,9S,10R,13S,14S) -10,13- ~F 3E-17- (3-Mtme L) -2,3,4,7,8,9,11,12,14,15-
T & - TH-38 G M 9 [a] FE-3- 28 ] - AL RS A L ] 2 28 2- R L TR R I (P 5 432) » 11 fufi]
14 (0.62g,7%:60%) o
[0540]  MS m/z (ESI) :508.2[M+1] .
[0541]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.47 (dd, 1H) ,7.68 (dt, 1H) ,7.26-7.18 (m,
11) ,6.01 (dd, 1H) ,5.44 (d,1H) ,4.89 (dt,1H) ,4.57-4.42 (m,1H) ,4.34 (s,4H) ,2.42 (dd,
2H) ,2.28(ddd, 1H) ,2.08 (ddd,2H) ,2.02(d,1H) ,1.97(d,1H) ,1.89 (dt,1H) ,1.83-1.55 (m,
6H) ,1.51 (dd,1H) ,1.32(d,3H) ,1.30(d,3H) ,1.21-1.09 (m,2H) ,1.08(s,3H) ,1.05 (s, 3H) .
[0542]  SEjifs)33
[0543]  2-[[ (3S,8R,9S,10R,13S,14S)-10, 13- —H J-17- (3MtnE ) -2,3,4,7,8,9,11,
12,14, 16- 5 - IH-3F R I [a] FE-3-FE ] AL R A AL ] 208 (29) —2- (U T A A A A
) IR ER ((h&433)
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[0544] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridy1)-2,3,4,7,8,9,
11,12,14,15-decahydro—-1H-cyclopenta[a] phenanthren-3-y1]oxycarbonyloxy]ethyl

[0545]

NHBoc ~ NHBoe
/-E-\H/OH ——% /?\[rox/\OH
Q
33a 33b HE33

[0546]  ZF—3 . 252 B 2 0k (29) —2- GRUT A B i R %) TN R B (33b)
[0547]  2-hydroxyethyl (2S) -2- (tert-butoxycarbonylamino) propanoate
@HBOC‘

[0548] O

/\[d]/ OH
[0549] i) s SR AR AR INANN= T 48l B e - - A 2 8 (33a) (7.16g,37.85mmol) \ & —
fi (7.0mL, 128mmo1) 4-— FF Z LML IE (DMAP) (4.62g,37.85mmol) ¥ 3hx — E % (DCC)
(7.8g,41.46mmo1) A1 G H fic (100mL) , 2GS SL8 /NI, 44 ZHhE , W BV ke ¥ 47 , N
100mL 2R 2. B , FIF% 5h R (100mL X 2) ik , AT AU FHTC /K BRIR Bk T4, 10 , R BBV RL R 34K
45,15 3| 3 0 [l ik 2-Fe dk 205 (29) —2- GRUT U Fe A k) THR IR (33b) (4.4g, 77 %56 %) .
[0550] 'H NMR (400MHz ,CDC13) 65.03 (s, 1H) ,4.30 (m,3H) ,3.82 (td,2H) ,1.45(d,9H) ,
1.41(dd,3H) .
[0551] g~ .2-[[(3S,8R,9S,10R,13S,14S)-10, 13-~ H H-17- 3atmgiL) -2,3,4,7,
8,9,11,12,14, 15—+~ 1H-PA & 4 I [a] FE-3-FR ] AL B IE ] 23 (29) -2- GRUT A2k
P L) IR ER (b &433)
[0552] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1]oxycarbonyloxy]ethyl
(2S) —2- (tert-butoxycarbonylamino) propanoate

[0564] [ Se R AR L (3S,8R, 95, 10R, 13S,148) =10, 13-~ F 5E-17- (3-MEHE ) -
2 ’ 3 ’4) 7 )8 )9 ’ 11 ’ 12 ’ 14 ’ 15_+/§=\4_1H_ﬂ:)—\2:%ﬁ |:a:| _EIFE_S_%] H*H%_I_HHE&Q@E (1{4/!3\6[:@1>
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(2.5g,5.64mmol) \2-¥ K £ Jk (29) —2- GRUT A e & L) NI s (33b) (1.97g,
8.45mmol) \IREZHH (1.7¢g,8.45mmo1)  FIPU ZINHE (60mL) ,75°C 127NN, 44 RAE , K uE
TR AR A , 5 B8 W) Ik B A B3 o i 4 20 CRlE/ AR Ol (v/v) =4: D 153113 3IA &
[ 42— [ [ (3S,8R,9S,10R,13S,14S)-10, 13- ~F J-17- (3nkngdL) -2,3,4,7,8,9,11,12,
14, 15— & -1H- % =)@ [a] FE-3- L A AL e 2t ] £ 3 (29) —2- GRUT AR AR i) TH
fRlE (L E433) (1.9g,7"%55%) .

[0555]  MS m/z (ESI) :609.3[M+1].

[0556]  'H NMR (400MHz,CDC13) 88.62 (s, 1H) ,8.46 (m,1H) ,7.68 (dd,1H) ,7.24 (dd, 1H) ,
6.01(d,1H) ,5.44 (d,1H) ,5.03 (s, 1H) ,4.50 (m, LH) ,4.37 (m,4H) ,2.42 (t,2H) ,2.27 (ddd,
1H) ,2.07 (m,4H) ,1.97 (d,1H) ,1.90 (m,1H) ,1.64 (m,7H) ,1.44 (s,9H) ,1.40 (m,3H) ,1.22 (m,
2H) ,1.09(d,3H) ,1.05(s,3H) .

[0557]  sCjifaf34

[0558] [ (3S,8R,9S,10R,13S,14S)-10,13- —HJE-17- (3-HtnE ) -2,3,4,7,8,9,11,12,
14, 15 FE-TH-3F I [ 1 FE-3- L AU B AL U 2 (2R) —2- (RUT U R e ) —2- R 1%
s (e 5434

[0559] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1l]oxycarbonyloxymethyl (2R) -

2- (tert-butoxycarbonylamino) -2-phenylacetate

[0560]

21b e iasa

[0561]  fa] e MO FR AR VR IIN [ (3S,8R, 95, 10R, 13S,14S) —10, 13- — F 3-17- (3-Mng kL) -
2,3,4,7,8,9,11,12,14,15~-+& - 1H-38 % M5 9F [a] FE-3-2E ] & F R ES (21b) (1.33g,
3.0mmol) \Boc-L-ZEHZ M (1.51g,6.0mmol)  — 574 5 2 % (5mL) AN, N—-— H & I i e
(40mL) , 78°C [ B2 1/INEF , I &L FF 5 (800mL) , 4 28 A 7K (100mL X 5) ik , A AL A K
TR ER B T5% , 1 8, 1 DEVRUUR S TR 48 , 5% B8 ) PR I A 2 i oy s R i CF Vi / 2L FR 2L T8 (v/
v) =5:1) 5375 3 3 A ERE [ (3S,8R,9S,10R, 13S,14S) 10, 13-~ FIFE-17- (3-HE g L) -
2,3,4,7,8,9,11,12,14, 15 M- 1H-FF G FF [T FE-3-HE ] Sk ek A0 0 (2R) —2- GRUT
FepHL) —2-IRFE R (A 134) (1.51g, 7" #76.6%) .

[0562]  MS m/z (ESI) :657.3[M+1].

[0563]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.47 (d,1H) ,7.69 (dt,1H) ,7.38-7.30 (m,
4H) ,7.28-7.23 (m,2H) ,6.02 (dd, 1H) ,5.75 (t,2H) ,5.42(dd,3H) ,4.45 (tt,1H) ,2.44-2.22
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(m,3H) ,2.14-1.99 (m,3H) ,1.88(d,2H) ,1.80-1.46 (m,7H) ,1.43(s,9H) ,1.18-1.08 (m, 2H) ,
1.07(s,3H) ,1.05(s,3H)

[0564]  SEZjEf5]35

[0565]  1-[[(3S,8R,9S,10R,13S,14S) -10, 13- ~HFF-17- 3-ntngdt) -2,3,4,7,8,9,11,
12,14, 15= & -1H-FF R IR 9F [al FE-3-2E ] AR S AL ] £ AR IER (L &4135)

[0566] 1-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

acetate

[0567]

ia 35b {hfrinss
[0568] 45— 1-E 2.3 [ (3S,8R,9S,10R,13S,14S) -10, 13- —H J-17- (3-Mkrg &) -2,
3,4,7,8,9,11,12,14, 15— & -1H-FA L )G [a] SE-3-2: ] Bk PR ER (35b)
[0569]1 1-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro-1H-cyclopentala]phenanthren-3-yl]1-chloroethyl

carbonate

[0570]

H|
S

O

CIJ\O’U\O ‘
[0571]1 % (3S,8R,9S,10R,13S,14S)-10,13- ~H F-17- (3-MEmg L) -2,3,4,7,8,9,11,
12,14, 15-F+EA-1H-2)% 5 3 [a] FE-3-1% (1a) (3g,8.58mmol) , Mg ((1.2g,15mmol) F1—
SR GOmL) AN SRR, DKoK2 E7R N1 - R LS BREE (1.8g, 13mmol) , 58 =
TRPERE SR /NI o TLORS: B 52 258 48, TN — 5 B e (100mL) , 0. 2NEEPR (10mL x 2) Bk, 1
BRI AN (100mL X 1) ¥, WL AEUALANTA TR (100mL X 1) ¥ s oK TR BRANT-1 , 8 , 8
B TAEhr UL A1 -5 2.5 [ (3S,8R,9S,10R, 13S,14S) 10, 13-~ FRJE-17- 3-nLmg 3E) -2,
3,4,7,8,9,11,12,14, 15~ A~ 1H-F K I I [a] FE-3-FE T BRER G (35b) , F (Al 44 (3. 2¢,
FEE#82.05%) .
[0572]  MS m/z (ESI) :456.1[M+1] .
[0573] %5 —F.1-[[ (3S,8R,9S,10R,13S,14S) -10, 13-~ F J-17- (3-MLmg k) -2,3,4,7,
8,9,11,12,14, 15— & -1H-3 R i JF [al FE-3- ] U e A ek ] £ IR

65



CN 105646637 B iﬁ. EH :Fg 60/120 BT

[0574] 1-[L(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

acetate

[0576]  J51-507. %[ (3S,8R,9S,10R, 13S,14S) -10, 13- — F J&—17- (3-MErg kL) -2,3,4,7,
8,9,11,12,14,15- &~ 1H-F & 4 I [a] FE-3-FL ] BREZHES (35b) (3.2g,7.02mmol) . flifk
B (6.7g,40mmo1) A ZfiF (BOmL) IO R A, In# 50 °C I N2/ s I R 81 (4,
40.76mmo1) , JRF A [ 97 S 25 7N o TLORS: Wl Ji R} A s B 56 4, v2 A, 138, I 4 T+
FREE W AR JEMT 8 CRIMER/ R 2,86 (v/v) =4/1) 18k 840 51— [[ (3S,8R,9S, 10R,
13S,14S) 10, 13- ~H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12,14, 15— +E-1H-31 1% )G
I [a] FE-3-FE] AR L] R R TR (P A 35) , B A E il 44 (1.2, 77 %6:30.87%) .
[0577]  MS m/z (ESI) :480.1[M+1].

[0578]  'H NMR (400MHz,CDC1s) 88.62 (d, 1H) ,8.50-8.42 (m, 1H) ,7.67 (dt,1H) ,7.24 (dd,
1H) ,6.76 (q,1H) ,6.01 (dd, 1H) ,5.44 (t,1H) ,4.58-4.43 (m, 1H) ,2.45 (ddd,2H) ,2.27 (ddd,
1H) ,2.13-1.93 (m,8H) ,1.89 (dt,1H) ,1.83-1.54 (m,7H) ,1.54-1.42 (m,4H) ,1.30-1.23 (m,
1H) ,1.20-1.13 (m,1H) ,1.13-1.01 (m,8H) .

[0579] s f51]36

[0580] [ (3S,8R,9S,10R,13S,14S) 10, 13- —H H-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15 S - TH-38 5 M [a] FE-3—-J ] Sl A e i Al B A B (2R) —2- GRUT 2l A e B ) T
G (L5 436)

[0581] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—1H-cyclopental[a]phenanthren-3-yl]oxycarbonyloxymethyl (2R) -

2- (tert-butoxycar—bonylamino) propanoate

[0582]

21b B s
[0583]  [a) ;e IR H AR N [ (3S,8R,9S, 10R, 13S,148) —10, 13- - F JE-17- (3-kiE ££) -
2’3 ’4)7)8’9’ 11 ’ 12) 14; 15_+/§:\4_1H_ﬂ:)—\2:%ﬁ |:a:| EIFE_S_%] %LEF‘%E)%E&Q@E (21b> (1 -33g7
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3.0mmo1) N-#U T EIEBFE-L-THEM (0.62g,3.3mmol)  ~FHFEZ M (10mL) FIN,N- - HF
FER B (40mL) , 78°C e BLL/INEF, I S FE800mL , 44 F FH 7K (100mL X 5) He ik, A HLAH
/K BREREET8 , 1 8 DB R R I 4, Bk B8 W) PR AT (03 7 S 4R 2E (i Bk / 2 1R &
g (v/v) =5:1) 5353 A EERRE [ (S, 8R,9S,10R,13S,14S) -10, 13- ~H F-17- (3-Hf
MEHL) -2,3,4,7,8,9,11,12,14,15 &S~ 1H- K 3t [a] SE-3-FL ] A L L A L P 4t
(2R) —2- GRUT S s pe A 20 5S) TR ER (b &436) (1.09g, 77261 %) -

[0584] MS m/z (ESI) :595.3[M+1].

[0585] 'H NMR (400MHz,CDC13) 88.63(d, 1H) ,8.47 (dd,1H) ,7.70 (dd, 1H) ,7.31-7.24 (m,
1H) ,6.02(dd,1H) ,5.84(d,1H) ,5.76 (d,1H) ,5.45(d,1H) ,5.00 (s, 1H) ,4.61-4.47 (m, 1H) ,
4.37(s,1H) ,2.51-2.36 (m,2H) ,2.28 (ddd,1H) ,2.13-2.05(m,2H) ,2.02(d,1H) ,1.98(d,
1H) ,1.90(dt,1H) ,1.83-1.55(m,6H) ,1.54-1.47 (m,1H) ,1.45(s,9H) ,1.41(d,3H) ,1.18-
1.07 (m,2H) ,1.08(s,3H) ,1.05(s,3H)

[0586] s fs37

[0587] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgdE) -2,3,4,7,8,9,11,12,
14,15 & - IH-3A 8 [— 1 FE-3- 2k ] U B Uk Y 5L (29) —2- (RUT S AR R 2 Ah) -3 0
HREE 5437

[0588] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1l]oxycarbonyloxymethyl (2S) -
2- (tert-butoxycarbonylamino) -3-phenyl-propanoate

[0589]

21b AT

[0590]  [a) e NI P AR R IN [ (3S,8R,9S, 10R, 13S,148) —10, 13- - F JE-17- (3-HEIE L) -
2,3,4,7,8,9,11,12,14,15-+& - 1H-38 % M5 9F [a] FE-3-2E ] & F R ES (21b) (1.33g,
3.0mmol) N-FUT S I PR IL-L-FRIETH A (1.59¢,6.0mmol) « A HE 2 % (10mL) FIN,N-
TR R fi (40mL) 5 78°C ML LZINE , N U SE800mL, 44 F HI /K (100mL X 5) Heigk , A
NUAH e /K R R B T, 1 U, R v ok s R 4, 3k B ) FHRE ISR £ 18 40 i 4R 2 (it Tee / &
MR 2B (v/v) =5:1) 3 EI/5 3 [ E R [ (3S,8R,9S,10R,13S,14S) -10, 13- ~H H-17-
(3-MEwEHL) -2,3,4,7,8,9,11,12,14, 15 FE-TH-IF I [— ] FE-3- L ] U Fh A A A FR Ot
(29) —2- RUT A Bk 2 L) —3- 2R LN IR (LA 437) (0.79g,77%35.6%) o
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[0591]  MS m/z (ESI) :571.3[M+1].

[0592] 'H NMR (400MHz,CDCl3) 88.64 (s,1H) ,8.49(d,1H) ,7.84(d,1H) ,7.39 (dd,1H) ,
7.33-7.22(m,4H) ,7.14(,2H) ,6.10(d,1H) ,5.79(dd,2H) ,5.45(d,1H) ,4.92(d,1H) ,4.64
(m, 1H) ,4.55 (ddd, 1H) ,3.22-2.99 (m,2H) ,2.46 (dd,2H) ,2.31 (ddd,1H) ,2.17-1.95 (m,4H) ,
1.95-1.86 (m,1H) ,1.81-1.55(m,5H) ,1.55-1.45(m,1H) ,1.41(s,9H) ,1.16 (m,2H) ,1.09 (s,
3H) ,1.06(s,3H) »

[0593] S f5]38

[0594] [ (3S,8R,9S,10R,13S,14S)-10, 13- H-17- 3-HtrgiE) -2,3,4,7,8,9,11,12,
14,16+ E-1H-FA ) [a] JE-3- 2 ] Al R ple B AU e R B E g - 3- R IR s (b 5 44)38)
[0595] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopentala]phenanthren-3-yl]oxycarbonyloxymethyl

pyridine—-3-carboxylate

[0596]

21b 538
[05971 i) R NI HR AR R IN [ (3S,8R, 95, 10R, 13S,148) —10, 13- - F J:-17- (3-HEHE L) -
2,3,4,7,8,9,11,12,14,15- S~ 1H-3F /R 4 3F [a] TE-3- L) & P LR S (21b) (2. 2g,
5.0mmol) HHER (1.23g,10.0mmol) - — P2 i (16mL) AN, N-— B F B fi (140mL) , 78
CIBLLZINE, N & FF 5E800mL , 44 2 FH7K (100mL X 5) ¥k , A HUAH FH T /K B B 5 1 18
T P8 T DR VBB R A, B BE 0 PR B 28 43 B R 2 (A ik / TR W1 (v/v) =4:1) 13 3]
W R [ (3S,8R,9S,10R,13S,148) -10, 13- I JE-17- (3-mEng L) -2,3,4,7,8,9,
11,12,14, 15 & - TH-R % 0@ I [a] FE-3-28 ] 4 28 i kA 2 Y R Ib g - 3- R IR IR ((L 54
38) (1.0g,7"%38.5%) «
[0598] MS m/z (ESI) :529.2[M+1].
[0599]1  'H NMR (400MHz,CDC13) 89.27 (m, 1H) ,8.82(dd, 1H) ,8.62(d, 1H) ,8.47 (m, 1H) ,
8.34 (dt,1H) ,7.70(d,1H) ,7.42(ddd,1H) ,7.27 (d,1H) ,6.03 (s, 2H) ,5.45(d, 1H) ,4.56
(ddd, 1H) ,2.45 (m,2H) ,2.28 (ddd, 1H) ,2.11-2.02 (m,4H) ,1.90 (dt,1H) ,1.79-1.56 (m,6H) ,
1.48 (m,1H) ,1.26 (s,1H) ,1.15(m,2H) .1.08 (s,3H) ,1.05 (s,3H) »
[0600]  Sijiti 5139
[0601] [ (3S,8R,9S,10R,13S,14S)-10,13- I J&-17- (3-Mtugdt) -2,3,4,7,8,9,11,12,
14, 15 8- 1H-FR % M5 9% [a] FE-3-Jk ) S SE R IL A 3L 2R B8 ((k 54139)
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[0602] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopentala]phenanthren-3-yl]Joxycarbonyloxymethyl

acetate

[0603]

216 Y5839
[0604] i) ;R NI HR AR RN [ (3S,8R, 95, 10R, 13S,148) —10, 13- - F J:-17- (3-nEmE L) -
2,3,4,7,8,9,11,12,14,15- S~ 1H-3F /R 4 3 [a] TE-3- L) & FF LR S (21b) (2. 2g,
5.0mmol) . Z.f (0.6g,10.0mmo1) - R HE A% (16mL) FIN,N-—2FF B B i (140mL) ,78°C
SEL/NEE N =5 B £7800mL , 44 F 7K (100mL X 5) ek, A HIAH P T /K B B 88 -0, ik
P& P UETBRH HR AR , B B W) FHRE AT (0 2 s HR Al Cl ol Bk / 2R &l (v/v) =5:1) 13 2R
AR [ (3S,8R,9S,10R,13S,148) -10, 13- —~F 3E-17- 3-Mtmgik) -2,3,4,7,8,9,11,
12,14, 15 & - 1H-3 8 A 9F [a] FE-3-Jk ] Sl AL e i S R R G IR R (b B 139) (1. 1g, 77
47%) .
[0605]  MS m/z (ESI) :466.1[M+1].,
[0606]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (m, 1H) ,7.23 (dt, 1H) ,
6.00 (m,1H) ,5.75(d,2H) ,5.45(d,1H) ,4.54 (m, 1H) ,2.44 (m,2H) ,2.27 (ddd,1H) ,2.12(d,
3H) ,2.04 (m,4H) ,1.89 (m,1H) ,1.68 (m,6H) ,1.48 (m,1H) ,1.21-1.09 (m,2H) .1.08 (s,3H) ,
1.05(s,3H) .
[0607]  SEjifs140
[0608] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H H&-17- (3-mtrgit) -2,3,4,7,8,9,11,12,
14, 15 8- 1H-3R % 4 9F [a] FE-3-FLTWRIE -4 R IR ER (1 &440)
[0609] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren-3-yl]piperidine-4-carboxylate
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[0610]

40a 40b &P
[0611]  ZE— 00K T #£04-[ (3S 8R,9S,10R,13,14S)-10,1 3- ~FH-17- (3-MEmg L) -
2,3,4,7,8,9,11,12,14, 15 +E-1H-35 8 31 [a] 3E-3-3 ] S L F I A FE B LR E -1, 4-
T FRIRER (40b)
[0612]  Ol-tert-butyl 04-[ (3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17-(3-
pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro-1H-cyclopenta[alphenanthren—-3-yl]

piperidine-1,4-dicarboxylate

[0613]

[0614]  a) i N R AR IR N 1= T Sl A B FE R IE -4 - R R (40a) (1.87g,8.2mmol) Fi[ Lt
$E % (2.8g,8.0mmol) 4-— FA Z JEHENE (DMAP) (0.29g,2.4mmol) \1- (3- —FI G LA ) -3-
CHER T Gk ER 2k (EDCT) (3.83g,20mmol) A1 & FF 45 (150mL) , %5 S N2 7/NK) , 44 2
A100mL7K , F S0 S (100mL X 3) ZEHL, A HLAH H T /K B B 5 158, 1 008, -8 R sk 1
it , TR EE W) R B A (i 4y B FR AL O i/ 2R 2.8 (v/v) =5: 1) 13215 21 A A [E IR 01—
#3204~ (3S 8R,9S,10R,13,14S)-10,1 3- ~HIH-17- (3-Hkmg L) -2,3,4,7,8,9,11,
12,14, 15 8- IH-FF G M 3 [a] FE-3-5E ] 28 P L S R IR g - 1, 4- R RS (40D)
(3.13g, 7 #£70%) .

[0615]  MS m/z (ESI) :561.4[M+1].

[0616]  'H NMR (400MHz,CDC13) 68.63 (s, 1H) ,8.46 (d,1H) ,7.66 (d,1H) ,7.23(dd, 1H) ,
6.00 (dd, 1H) ,5.42(d,1H) ,4.63 (m,1H) ,3.99 (m,2H) ,2.85 (t,2H) ,2.34 (m,4H) ,2.07 (m,
3H) ,1.87 (m,4H) ,1.62 (m,9H) ,1.46 (s,9H) ,1.17 (m,2H) ,1.08 (s,3H) ,1.05(s,3H) .

[0617] %5 — . [ (3S,8R,9S,10R,13S,14S) -10, 13- ~FFF-17- (3-HtmE ) -2,3,4,7,8,
9,11,12,14,15+E-1H-3F /% 4 If [a] FE-3-FL R IE -4-FRER S (fL & 440)

[0618] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
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12,14,15-decahydro—-1H-cyclopental[a] phenanthren-3-y1]lpiperidine—4-carboxylate

[0619]

HN.
[0620] YK, SN AR IO =L T 9£04-[ (3S 8R,9S,10R,13,14S)-10,1 3- - HI -
17- (3-MkmEHL) -2,3,4,7,8,9,11,12,14, 15 A -1H-3F X% 45 9 [a] FE-3-JL 1 AL R LR
R EIRIE-1,4- —RTRES (40b) (2.0g,3.57mmol) , 2248 5 M 3NUK B 1K 3h 18 2. 18 7, BE VA TR
(15mL,45mmol) , IHFEWKE E I 5/NEF oAk RAUE, 15210 B iR H 4 R L B
(10mL X 2) 3, 15 2 (1) 3 il 78 FK S A RN ZK T pH> 7, F &R %52 (100mL X 2)
FE, A AU FE AR BE B2 1158, 108 , 1 uE v el = 4 4 43 31 3 A [EIR 1 [ (3S, 8R, 9, 10R,
13S,14S) -10, 13-~ JE-17- (3-mkme 3L) -2,3,4,7,8,9,11,12, 14,15 - 1H-F % & IF
[a] FE-3-FE]WRNE-4- R IR ER (LAH040) (1.45g, 7" 2E88%) o
[0621]  MS m/z (ESI) :461.2[M+1].
[0622]  'H NMR (400MHz,CDC13) 88.62 (d, 1H) ,8.46 (dd,1H) ,7.64 (d,1H) ,7.21 (dd,1H) ,
5.99 (dd, 1H) ,5.42(d,1H) ,4.62 (m,1H) ,3.11(d,2H) ,2.67 (t,2H) ,2.34 (m,5H) ,2.06 (m,
3H) ,1.87 (m,4H) ,1.61 (m,9H) ,1.15 (m,2H) ,1.08(s,3H) ,1.05(s,3H) .
[0623]  scjafsl41
[0624] [ (3S,8R,9S,10R,13S,14S)-10, 13-~ 3E-17- (3-ntwE) -2,3,4,7,8,9,11,12,
14, 15-1E-1H-3F [ 4 3F [al FE-3-FL] 2-IA N 2 L R iR (LA P41)
[0625] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a]l phenanthren-3-y1]2-cyclopropylacetate

[0626]

41a
[0627] =M T, % (3S,8R,9S,10R,13S,14S) -10, 13-~ FF JE-17- (3-HkmgE k) -2,3,4,
7,8,9,11,12,14,15-+E-1H-3F % 453 [al FE-3-1F (1a) (1.5g,4.3mmol) V& T & FF k&
(20mL) H, INAN1- 2 H— (3 R SRR T E) Tk — W i #h iR 1 (0.89g, 4. 6mmo 1) Al4——H %
FEMEWE (0.53g,4.3mmol) , ZIMBEFE2040 81 )5 , 45 1-F NI 4R (41a) (0.64g,6.4mmol) I
B ok e R, Je B2 IR R 14 /N o 1a] e R I K (10mL) , A =& FE (10mL X 3)
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AH G IFANE A LZ FTCKBRER N T8 , Il 5 K 4 , 5% B8 P R R A 03 2 Cf
Bt/ 2R 2. BG (v/v) =4: 1) B A EE A (3S,8R,9S,10R,13S,14S) ~10, 13- H H-17- (31}
WE)-2,3,4,7,8,9,11,12,14, 15— & -1H-FA 8 M JF [al FE-3-F] 2-FF A B LR R (b &
W41) (1.3g,75F70%) o

[0628] H NMR (400MHz ,CDC13) 68.62 (d,1H) ,8.46 (d,1H) ,7.65(dt,1H) ,7.29-7.18 (m,
1H) ,6.00 (dd,1H) ,5.47-5.38 (m, 1H) ,4.65(dd, 1H) ,2.41-2.16 (m,5H) ,2.13-2.00 (m,3H) ,
1.87(dt,2H) ,1.81-1.44 (m,7H) ,1.10-1.00 (m,9H) .,0.59-0.49 (m,2H) ,0.16 (g, 2H) .

[0629] MS m/z (ESI) :432.3[M+H] .

[0630]  SEjiafs]42

[0631] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,15+ E-1H-FA ) I [a] SE-3-2 ] 1 - H HRME g be-3— R IR R (b &42)

[0632] [ (35,8R,9S,10R,13S,14S) -10,13~-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1]1-methylpyrrolidine—3-

carboxylate

[0633]

Q

\Ng/lOH ——

T SHE
42a
[0634]  [a] e N2 AR ON 1 — B J it g fg—3— FR R 2R G 2k (424, 2. 25g, 13 . 5mmo 1) il Lk
¥5 9% (3.15g,9mmol) \DMAP (0.6g,4.9mmo1) \DCC (7.5g,36mmo1) Fl & FF 4% (300mL) , &
IE8/INE o ] Jse M2V N &0 R 6 (200mL) , A 7K (100mL X 3) ik , T KR BR 4 TF-15% , Tk &
W4n, vk 8 W) Ik A ol 4y B (&P e/ EE (v/v) =50: 1) 3 A &£ [ (3S,8R, 98,
10R,13S,149) -10, 13-~ 3-17- @-mkng k) -2,3,4,7,8,9,11,12,14, 15 FE-1H-3F K —
1759 [a] FE-3-FE] 1 - FF RN St -3 R IR R ((L-54242) (3.02g, 7" #76%) o
[0635]  'H NMR (400MHz,CDC13) 68.62(d, 1H) ,8.46 (dd, 1H) ,7.63 (m,1H) ,7.21 (m, 1H) ,
5.99(dd,1H) ,5.41(d,1H) ,4.63 (m,1H),,3.10-2.97 (m, 1H) ,2.90 (m, IH) ,2.72-2.61 (m,
2H) ,2.59-2.47 (m,1H) ,2.39 (s,3H) ,2.34 (m,2H) ,2.27 (m, 11) ,2.15-1.99 (m,3H) ,1.98-
1.83(m,3H) ,1.82-1.44 (m,7H) ,1.42-1.28 (m,1H) ,1.16 (m,2H) ,1.09 (s,3H) ,1.05 (s, 3H) .
[0636]  MS m/z (ESI) :461.2[M+H] .
[0637]  SEjiifs43
[0638] [ (3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-MtngH) -2,3,4,7,8,9,11,12,
14, 15 FE-1H-3R 8 45 9F [a] FE-3-FE] R TR IR R ((h-5443)
[0639] [ (3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
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12,14,15-decahydro—-1H-cyclopenta[a] phenanthren-3-y1]cyclohexanecarboxylate

[0640]

SN
43 thE 143

(06411 1A Je REJE H AR R NN FR 2 B R (43a) (0.77g,6.0mmol) (Pl EL4F 0 (1.4g,
4.0mmol) 4- — R JENLIE (DMAP) (0.25g,2.0mmol) \1- (3- —~HE JE TR L) -3- 2 Lk — 0
flz bR (EDCT) (3.07g, 16mmol) F1 =5 %% (100mL) , 28 I8 5 W 10/, 448 2R A 100mL7K
=& S (100mL X 3) AL, A AU TS /K B 88 T4, ik v, WG BB e ik 4, 7R B W) H
RERCATE (i - B e 2l OBk / B .85 (v/v) =5:1) 3 2173 2 3 [E IR [ (3S,8R, 95, 10R,
13S,14S) -10, 13-~ 3E-17- (3-mkme 3L) -2,3,4,7,8,9,11,12, 14,155~ 1H-F % % IF
[a] FE-3-2E] O e R IR R (k&5 943) (0.97g, 7= %52%) .

[0642]  'H NMR (400MHz,CDC13) 68.63 (s, 1H) ,8.47 (d,1H) ,7.67 (d, 1H) ,7.24 (dd, 1H) ,6.01
(dd,1H) ,5.41(d,1H) ,4.68-4.53 (m, 1H) ,2.39-2.20 (m,4H) ,2.12-1.99 (m,3H) ,1.88 (dd,
4H) ,1.80-1.71 (m,3H) ,1.60 (qdd,6H) ,1.44 (ddd,3H) ,1.35-1.24 (m,3H) ,1.20-1.09 (m,
2H) ,1.08(s,3H) ,1.05 (s, 3H) .

[0643]  MS m/z (ESI) :462.2 [M+H] .

[0644] st {5144

[0645] [ (3S,8R,9S,10R,13S,14S) 10, 13- —F 3-17- (3-MtnEH) -2,3,4,7,8,9,11,12,
14, 15- & -1H-F 5 45 5F [a] FE-3-F:] VUL -4 R IR ER (k5444

[0646] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-yl]tetrahydropyran—-4-

carboxylate

[0647]

4da ’ a4
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[0648]  [a] Jx SR A AR VR I DY S L i —4- 1 2 (44a) (0.78g,6.0mmol) BT L HRF T (1. 4,
4.0mmol) 4- — R JENLIE (DMAP) (0.25g,2.0mmol) \1- (3- G JE TR L) -3- 2, Lk — T
i Eh 18 & (EDCT) (3.07g, 16mmol) F1 5 H %t (100mL) , % i S SL6 /N, 44 R A 100mLK
=& S (100mL X 3) AL, AAUA T /K I BR 85 T4, sk v, WG B s e ik 4, 5 B W) H
TR AL 7 S e 2l (kG BR CBE (v/v) =3: 1) 3 2175 2 A5 IR [ (3S,8R,9S,10R,
13S,14S) 10, 13- ~HF-17- 3-ntngiE) -2,3,4,7,8,9,11,12,14, 15 A -1H-31 % % It
[a] FE-3-2&] PU S i -4 R ER B (LA444) (0.89g, 77 260%) o

[0649]  'H NMR (400MHz ,CDC13) 68.63 (d,1H) ,8.53-8.40 (m,1H) ,7.69 (m,1H) ,7.26 (m,1H) ,
6.02(dd,1H) ,5.42(d,1H) ,4.73-4.54 (m, 1H) ,3.96 (dt,2H) ,3.43 (td,2H) ,2.56-2.44 (m,
1H) ,2.39-2.21 (m,3H) ,2.13-2.00 (m, 3H) ,1.92-1.40 (m, 13H) ,1.20-1.10 (m,2H) ,1.08 (m,
3H) ,1.05 (s,3H) »

[0650]  MS m/z (ESI) :462.1 [M+H] .

[0651]  sLitaf145

[0652] [ (3S,8R,9S,10R,13S,14S) 10, 13- —H J-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15-FE-1H-BA 8 45 5F [a] FE-3-55] (2S) -1-FF FEMENE b -2 R IR IR (k. &4)45)

[0653] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1] (2S) -1-methylpyrrolidine—

2-carboxylate

[0654]

‘ [H

45

o
45a 45h N\
[0655] %530 . N-FR -1 -Jifi & 8 (45b)
[0656] N-Methyl-1-Proline

O

[0657] Cr)\ OH
NN

N

[0658]  [a] 5z N T AR IR NN L- R 28 R (45a) (2.0g,17.4mmol) I ES (1.4mL,19. 1mmol) «
P/C(0.5g) FIHEE (20mL) , B /5 N IR R 20/NF , 38 , 4 v Rk 1S Tk 4 , 5 B8 W FH R
FE s B iRl (&R bt/ EE (v/v) =1: 1) 2245 3 (5 € B R N-F 3 -L- il & 82 (45b)
(0.8g, /" %36%) .

[0659]  'H NMR (400MHz ,MeOD) 63.81 (dd, 1H) ,3.73 (ddd, 1H) ,3.22-3.06 (m, 1H) ,2.94 (s,
3H) ,2.61-2.40 (m,1H) ,2.22-2.07 (m,2H) ,2.02-1.90 (m, 1H) .

[0660]  #— 5. [ (3S,8R,9S,10R,13S,14S) -10, 13- —H J—17- (3-MEmeEdL) -2,3,4,7,8,
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9,11,12,14, 15 &~ IH-3A ] 4 3 [a] SE-3-4&] (25) -1-F BEMEI - 2- R R s b &
45)

[0661] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1] (2S) -1-methylpyrrolidine—

2-carboxylate

[0663]  [a] s B2 I o AR K INANN-F - L i iR (45b) (0.68g,5.26mmol) i Lb 47 e
(1.22g,3.51mmol) 4- —FF @ LA g (DMAP) (0.13g,1.05mmo1) \DCC(1.81g,8.78mmol) Al
SR e (100mL) , S S RE7 27N, 448 2 N 100mL 7K , I = &0FF 452 (100mL X 3) ZEHL, 4 HLAH
K BRI BT , 1 D8 R DE B S I 4, B B W) PR AT (018 7 S $R 21 (i Bk / 1R &
g (v/v) =3:1) 5353 [ ELR T (3S,8R,9S,10R,13S,14S) 10, 13- A-17- (3-ntng
) -2,3,4,7,8,9,11,12,14, 15 & -1H-21 % =)@ [al FE-3-2E] (2S) —1-F FLnk g ke—-2-
RIRE (A 145) (0.54g, 7 %34%) .

[0664]  'H NMR (400MHz,CDC13) 68.74 (s, 1H) ,8.56 (d,1H) ,7.95(d,1H) ,7.49 (m,1H) ,6.15
(dd,1H) ,5.44 (d,1H) ,4.73 (m,1H) ,2.95(s,3H) ,2.58-2.00 (m,11H) ,1.91-1.40 (m, ,10H) ,
1.26-1.12(m,2H) ,1.09(s,3H) ,1.07 (s,3H) ,0.92-0.88 (m, 1H) »

[0665] MS m/z (ESI) :461.2[M+H] .

[0666]  SLjiaf5]46

[0667] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,15+ & -1HA & i f [al FE-3-H] 1- (2,2, 2- =5 L Wi ) WRIE -4 R IR BR (T 547)46)
[0668] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—1H-cyclopentala]phenanthren-3-y1]1-(2,2,2-trifluoroacetyl)

piperidine—4-carboxylate
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[0669]

fhats

[0670]  |o) e MR AR R I [ (3S,8R,9S,10R, 13S,14S) -10, 13- —FFE-17- (3-Akmg L) -
2,3,4,7,8,9,11,12,14,15 & - 1H-3F LI [a] FE-3-HE JWRIE -4 R R s (LA 440)
(1.61g,3.5mmol) \ = L BRET (2.2g,10.5mmo 1) A1 &L F &% (30mL) , 40°C [ L5/, Jak &
WeAa , b B8 W) R AT (0 7 B4R 4l (s e/ BE (v/v) =100: 1) 15 2145 356 (4 R
[ (3S,8R,9S,10R,13S,14S)-10, 13-~ F A-17- (3-ntmg i) -2,3,4,7,8,9,11,12,14,15+
SR I [al FE-3-FE] 1- (2,2, 2- =R OB RS WRIE-4— R R BR (LA p46) (1.6g,7™
#82%) .

[0671]  'H NMR (400MHz,CDCl3) 88.92 (s, 1H) ,8.76 (d,1H) ,8.37(d,1H) ,7.85 (dd, 1H) ,
6.50-6.30 (m,1H) ,5.43(d,1H) ,4.79-4.50 (m, 1H) ,4.39-4.16 (m,1H) ,3.94(d,1H) ,3.39-
3.24 (m,1H) ,3.10(dd,1H) ,2.61 (m,1H) ,2.44-2.27 (m,3H) ,2.23-1.96 (m,5H) ,1.94-1.43
(m,11H) ,1.29-1.33 m,2H) ,1.11({d,3H) ,1.10(s,3H) ,

[0672]  MS m/z (ESI) :557. 2 [M+H] .

[0673]  sLjEts]47

[0674] [ (3S,8R,9S,10R,13S,14S)-10, 13- —~H}-17- 3-nkmeHL) -2,3,4,7,8,9,11,12,
14,15 A -1 )@ 9F [al FE-3-2E] 1- ZBEIRE -4 R R R ((LA47)

[0675] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopental[alphenanthren-3-yl]1-acetylpiperidine-4-

carboxylate
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[0676]

HEPH0
[0677]  |a) e MR AR R I [ (3S,8R,9S,10R, 13S,14S) -10, 13- —FFE-17- (3-Akmg L) -
2,3,4,7,8,9,11,12,14,15 & -1H-3F KM JF [a] FE-3-HE 1 WRIE -4— R R s (L5 440)
(1.38g,3mmol) JMEHE (1.42¢, 18mmol) Al & H & (50mL) , I TN Z B & (0.94¢,
12mmo1) , &k S RZ0 . 5/NE , 4 AN K (100mL) , A — S K (100mL X 3) ZEH, A HLAH I
PR R BT, L L R DB VRO S TR A, B8 ) R ek A (1 7 TS R 2 O B/ R 2 B
(v/v) =1:1)B2E2HEER](GS,8R,9S,10R,13S,14S) -10, 13- F-17- (3-HnE
$)-2,3,4,7,8,9,11,12,14, 15 & - 1HA ] M IF [a] FE-3- 2] 1- L BEIRIE-4- R IR ER (L
EWAT) (1.2g,77%80%) .
[0678]  'H NMR (400MHz,CDCl3) 88.62 (s, 1H) ,8.46 (d,1H) ,7.66 (d, 1H) ,7.32-7.10 (m, LH) ,
6.00(dd,1H) ,5.42(d,1H) ,4.64 (m,1H) ,4.39(d,1H) ,3.85-3.68 (m,1H) ,3.14 (m,1H) ,2.90-
2.72(m,1H) ,2.51 (m,1H) ,2.39-2.22 (m,3H) ,2.13-2.08 (m,4H) ,2.08-1.99 (m,2H) ,1.97-
1.81 (m,4H) ,1.81-1.44 (m,9H) ,1.29-1.33 (m,2H) ,1.09 (s,3H) ,1.05(s,3H) .
[0679]  MS m/z (ESI) :503.4 [M+H] .
[0680]  SLjifs148
[0681]  04-[ (3S,8R,9S,10R,13S,14S)-10, 13- —H}-17- 3-ntngik) -2,3,4,7,8,9,11,
12,14, 15-+&-1H-5F % [a] TE-3- ] 0L R AURIE -1, 4- ~FRIRER (b 5448)
[0682] 04-[ (3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]0l-isopropyl

AN \Cﬂ; ety ez

piperidine-1,4-dicarboxylate
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[0683]

T i

[0684]  Ja] ;g MR H AR RN [ (3S,8R,9S, 10R, 13S,148) -10, 13- - F J:-17- (3-nkmE L) -
2,3,4,7,8,9,11,12,14, 15 & -1H-3 % i FF [a] FE-3- L1 WRIE -4- R RS ((L&440)
(0.45g,0.98mmo1) JHLHE (0.233g,2.94mmo 1) 1 &L ke (30mL) , % I8 5 & B 8 5t 74 B
(0.24g,1.95mmol) , Z I KRN0 5/, 4R RN 100mLAK , I S H & (100mL X 3) AH, H
B FTE AR BB -1, 3L 0, R D8 VALY IR 4, ok B8 W PR e A 23 o i 42 40 (A vl / 2
G (v/v) =1:1) 133115 58] 3 A ER04- [ (3S,8R,9S,10R,13S,14S) -10, 13- —~HIH-17-
(3-MtnEHE) -2,3,4,7,8,9,11,12,14,15- 5 -1H-3F % [a] FE-3-FL 101 R AWRME-1,4- 5%
FRIS (th 5 448) (0.45g, 7= %88%)

[0685]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.51-8.42 (m, 1H) ,7.68-7.58 (m, 1H) ,7.22
(dd,1H) ,5.99 (dd,1H) ,5.42 (d,1H) ,4.91 (m,1H) ,4.71-4.54 (m, 1H) ,4.04 (d,2H) ,2.95-
2.80 (m,2H) ,2.43 (m, 1H) ,2.38-2.16 (m,3H) ,2.14-1.99 (m,3H) ,1.86 (m,4H) ,1.81-1.42 (m,
10H) ,1.25 (m,7H) ,1.08 (s,3H) ,1.05 (s, 3H) »

[0686] St 5149

[0687]  04-[ (3S,8R,9S,10R,13S,14S) -10, 13- ~H H-17- 3-AtrngdL) -2,3,4,7,8,9,11,
12,14, 158 -1H-37 % [a] FE-3-FL] 01 ZFLWRIE -1, 4- —FRERER (th&449)

[0688]  04-[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopenta[a]phenanthren-3-y1]01-ethyl piperidine-1,
4-dicarboxylate

[0689]

{5440 G ftrian
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[0690]  |a) e MR R AR R I [ (3S,8R,9S,10R, 13S,14S) —-10, 13- —FF&E-17- 3-ALng L) -
2,3,4,7,8,9,11,12,14,15 & -1H-3F LM IF [a] FE-3-HE 1 WRIE -4 R R s (LA 440)
(2.21g,4.8mmol) JHEWE (1.4g,14.4mmol) M =G H e (50mL) , &R T M EE 4B
(1.04g,9.6mmol) , & S ML5 /N, 448 RANA100mL7K , F &0 F H2 (100mL X 3) ZEHL , H HLAH
K BRERBET8 , 1 8 R DB TR e I 4, Bk B8 ) PR AT (038 7 S 1R 2E (i Bk / 2 1R &
g (v/v) =1:1) 53153 H AlEbRo4-[ (3S,8R,9S, 10R, 13S,14S) 10, 13- ~H H-17- (3-H
k) -2,3,4,7,8,9,11,12,14, 15~ - 1H-3F % [a] FE-3-3L] 01 Z LR IE -1, 4- SRR ER
WEY49) (2.1g,77%82%)

[0691]  'H NMR (400MHz,CDCl3) §8.62 (s, 1H) ,8.46 (d,1H) ,7.65(d, 1H) ,7.22(dd, 1H) ,6.00
(dd,1H) ,5.42(d,1H) ,4.63 (m,1H) ,4.16-4.10 (m,2H) ,4.07-3.96 (m,2H) ,2.91 (t,2H) ,2.43
(m,1H) ,2.37-2.22(m,3H) ,2.12-2.00 (m,3H) ,1.93-1.81 (m,4H) ,1.80-1.38 (m,9H) ,1.26
(t,3H),1.22-1.10 (m,2H) ,1.08(s,3H) ,1.05(s,3H) ,

[0692] MS m/z (ESI) :533.3[M+H] .

[0693]  SEZjEf5]50

[0694] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-HtrgdE) -2,3,4,7,8,9,11,12,
14, 15-FE-1H R 09 [al FE-3-25] 1- Q- AL WRIE -4— R R R (1 5150)

[0695] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1]1- (2-hydroxypropyl)

piperidine—4-carboxylate

rs0

P 3o o

[0696]

OH (:ijo
AN LA WI50

[0697] a2 EHE PR R N[ (3S,8R,9S, 10R, 13S,14S) —10, 13- —F 3-17- (3-Mmg &) -
2,3,4,7,8,9,11,12,14, 15- & -1H-3 % M JF [a] JE-3-FE 1 WRIE-4-RERER (P55 140)
(0.16g,0.35mmol) PR LT (0.02g,0.35mmo 1) FIZ,FE (4mL) ,90°C Je M5/, ok s e 4
B B8 ) POk A il oy S 4l O v/ — SR e/ R (v/v/v) =20:20:1) 13 295 21 35 4
AR [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HI J-17- (3-MkmE ) -2,3,4,7,8,9,11,12,14,
161& - THIR ) 4% 9 [a] FE-3-FE] 1- Q- F2 AL WRIE-4- R IR EE (b 5450) (0.11g, 7%
60%) .

[0698]  'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (dd,1H) ,7.64 (m,1H) ,7.21 (dd,1H) ,
5.99(dd,1H) ,5.42(d,1H) ,4.72-4.56 (m, 1H) ,3.82(dd,1H) ,2.99 (d,1H) ,2.77 (d,1H) ,
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2.41-2.16 (m,7H) ,2.13-1.96 (m,4t) ,1.69 (m,14H) ,1.23-1.15(m,1H) ,1.16-1.01 (m,10H) .
[0699] MS m/z (ESI) :216.1 [M+2H/2] .

[0700]  sEjEfA51

[0701] [ (3S,8R,9S,10R,13S,14S)-10, 13- —HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,15+ E-1H-FA L ) I [al SE-3-2] 1 - L HENRIE -4- R TR R (LA151)

[0702] [ (35,8R,9S,10R,13S,14S) -10,13~-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopentala]phenanthren-3-yl]1-ethylpiperidine—4-

carboxylate

[0703]

Sla a1b Stc

[0704] 55— D :N-Z F-4-WRkiE FF IR 2. 15 (51b)
[0705] 1-ethyl-piperidine—4-carboxylic acid ethyl ester

[0706] O)ko’\
N

[0707]  1a) e B2 H R IR TN A-WR BE FF 2 G B (Bla) (4.72g,30mmol) (M2 %% (5. 15g,
33mmo1) F1Z i (100mL) ,80°C [ 216 /N, 3k i , - VAL ok R W< i » 44 JR 0 N 100mL7K , F =
SR BE (100mL X 3) ZE, A HIAH IS KR B B4, 1L D8, R D8 VR 08 e Ik 4 » B B8 ) Pk i
FE s B Al Rk / ZBR 2R/ (v/v/v) =5:5: 1) 1931 5 L HRIRN- 2, 3 - 4- IR g B
13 2.l (51b) (3.8g, /" %68%) «
[0708] 2% D N-2 FE-4-WRWEF 2 (1)
[0709] 1-ethyl-piperidine—-4-carboxylic acid

O

[0710] “ TOH
N

(07111 iy e MEJR Hp MR IR AAN= 20 =4 - WRWE FR R 2. B85 (51b) (3. 8g,20mmo 1) ¥ #h IR
(39mL,468mmo1) F7K (20mL) , 100°C J RL8/INKF , 98 s i 4 , 5k B 4 FH ek o A £, 935 43 9 e 400
(A ek/ B (v/v) =5:1) 43 31 58 L [E 4AN- 2 B -4-WRiE T Z (B1c) (2.5g,77Z70%) .
[0712] 5 =2.[ (3S,8R,9S,10R,13S,14S) 10, 13- ~H JE-17- 3-ntreHt) -2,3,4,7,8,
9,11,12,14, 15+ A~ 1H-F & M [a] FE-3-FE] 1 - L FEWRIE -4 R MG ((h 5 4151)

[0713] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro—1H-cyclopentalalphenanthren-3-yl]1-ethylpiperidine—4-
carboxylate
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[0714]

[0715]  Jis] S J82 A HH AR IR INAAN=- 2, e —4-WR g FR iR (51c) (0.71g,4.5mmol) (K bL 4 B
(1.05g,3mmo1) \4- I ZJEMENE (DMAP) (0.11g,0.9mmol) <1- (3- ~FREIE R IE) -3- 2, JEhk
TP REER R EE (EDCT) (1.73g,9.0mmol) A1 =& 5t (60mL) , 2= e N5 /NN, 44 A 100mL
7K, =S B (100mL X 3) ZEHL, A AL T /K BRER B 158 , 3 08, 1 D8 VR ek Ik ik 4 , TR B )
FHRE e A (i 2 g $R 20 (Ve / 2 B8 W8 (v/v) =5: 1) A3 2143 3 A (&R 1% [ (3S,8R,9S,
10R,13S,149) -10,13- ~F 3-17- 3-Mtme k) -2,3,4,7,8,9,11,12,14, 15+ -1H-37 %
Wi [al JE-3-2E] 1 - L HENRIE -4-FR IR ER ((L-5451) (0.9g, 77 %61%) .

[0716]  'H NMR (400MHz ,CDC13) 88.62 (d, 1H) ,8.46 (dd, 1H) ,7.70-7.58 (m, 1H) ,7.21 (ddd,
1H) ,5.99(dd,1H) ,5.42(d,1H) ,4.76-4.50 (m,1H) ,2.91 (d,2H) ,2.50-2.37 (m,2H) ,2.37-
2.20 (m,4H) ,2.17 1.43(m,18H) ,1.33-1.06 (m,11H) .

[0717]  MS m/z (ESI) :489.3[M+1],

[0718]  SLjEf5]52

[0719] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,15+ E-1H-FA )@ I [a] JE-3-2] 1- (3-HLIE ) WRIE -4- R IRHEE (L5 152)

[0720] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1]1- (3-pyridyl) piperidine-
4-carboxylate

[0721]

O

HN |

51b

We 52
[0722] 530 1-MEuE L -3-WRNE -4-F FR 2,15 (52b)

[0723]  1-pyridin-3-ylpiperidine—-4-carboxylic acid ethyl ester

[0724]
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[0725]  fA) J RL R A AR IR NN 4 -WRBE IR 2. B (Bla) (20g,127mmol) \JRZK (21.1g,
133.5mmol) AL T EE4N (18.4g,191mmol) 1,1 -BEZE-2,2° - X — K (BINAP) (0.83g,
13.3mmol) - = (W EEEEH TR ) —4E (0.62g,0.68mmol) F1 4K 7S FF (300mL) ,86°C B 6/)s
B 98 R IR AR, 4R RN\ 800mL &L FF 5, Y AT & 27K (600mL X 1) ¥k, A HLAH I TE /KB R B
TR 108 S R BEVR R A 4, i BE W AR AT A 7 s 3 4 Ch e/ 1R W Bis (v/v) =4
1) 13 2145 21 24t PR A L-IEE g S -3-IRIE —4- B R 2B (52b) (8.0g, 7 %26%) »

[0726]  'H NMR (400MHz,CDC13) 68.31(d,1H) ,8.08(dd,1H) ,7.23-7.10 (m,2H) ,4.16 (q,
2H) ,3.65 (dt,2H) ,2.85 (td,2H) ,2.46 (ddd,1H) ,2.11-1.96 (m,2H) ,1.94-1.78 (m,2H) ,1.27
(t,3H) .

[0727] 25 0 1-MEmE FE-3-IRNE-4-FF R (52¢)

[0728] 1-pyridin-3-ylpiperidine—4-carboxylic acid

[0729]

N’
[0730]  fa) Jse 2R AR ZROIN 1 =ML g -3 -WR e —4 - FF B2 2. 15 (52b) (4.36g,18.6mmol) J\
IKEEAAEN (10.57g,33.5mmol)  ZFF (50m1) 17K (40mL) ,60°C [ BL2. 57N, i W 4, il
7K 30mL , A3 HEIMABR BR 8% (7. 3g,74. 4mmol) , % S SE 27N o FRUE , 4 8 VR s IR 4 15 21 2%
A ] 441 I e - 3-WRIE -4-FF R (52¢) (2.5g, 77 266%) .

[0731]  'H NMR (400MHz ,DMS0) 68.29 (d,1H) ,7.96 (dd, 1H) ,7.31 (ddd, 1H) ,7.19 (dd, 1H) ,
3.67 (dt,2H) ,2.80 (td,2H) ,2.37 (tt,1H) ,2.03-1.80 (m,2H) ,1.71-1.55 (m,2H) .

[0732] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- ~HI H-17- (3-Atng kL) -2,3,4,7,8,
9,11,12,14, 15 & -1H-2R M 7 [al FE-3-JE] 1- (3-Mkmg JL) WRie -4 R R ER (L 5452)
[0733] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[alphenanthren—-3-y1]1- (3-pyridyl) piperidine-

4-carboxylate

[0734] o

[0735] ) s R R AR IR I 1 - L Wi -3k WE -4 - FF iR (52¢) (2. 06g,10mmol) (B Lb 45 %
(3.5g,10mmol) 4-—F @ LAtk mg (DMAP) (0.37g,3.0mmol) 1- (3— @ IL T IE) -3- 2, FE TR
TP REER IR E (EDCT) (5. 75g, 30mmo ) A1 &L 5 (100mL) , % 3 e RE8 /N, 4 A 100mL
K, &R BE (100mL X 3) ZEHL, A HLAH TS K BRBR A T , 1 98 , W D8 0 s ok 4 , 7R & 0
PR B (3l o e d 4l O vtk / — SR e/ B (v/v/v) =30:30: 1) 15 2145 21 1 (A BRI
[ (3S,8R,9S,10R,13S,14S) 10, 13- —FEJ-17- G-mtme L) -2,3,4,7,8,9,11,12,14,15+
S-1H- L i IF lal FE-3-FE ] 1- (3-Mbmg &) WR g -4- R IRl ((h &5 452) (3.7g, %
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69%) o

[0736]  'H NMR (400MHz ,CDC13) 68.62 (d, 1H) ,8.46 (dd,1H) ,8.31 (d,1H) ,8.08(dd, 1) ,
7.64 (dt,1H) ,7.24-7.07 (m,3H) ,5.99 (dd, 1H) ,5.43 (d, 1H) ,4.66 (tdd, 1H) ,3.65 (dt,2H) ,
2.87 (td,2H) ,2.45 (ddd, 1H) ,2.40-2.32 (m,2H) ,2.27 (ddd, 1H) ,2.06 (ddd,5H) ,1.94-1.81
(m,4H) ,1.81-1.39 (m,7H) ,1.22-1.10 (m,2H) ,1.09 (s,3H) ,1.05 (s, 3H) .

[0737]  MS m/z (ESI) :538.3[M+H] ",

[0738]  sLaf5153

[0739] [ (3S,10R,13S)-10,13 ~FH-17- 3-Htreik) -2,3,4,7,8,9,11,12,14,15 5~
TH-28 )% [a] FE-3-FE] 1- - 2L 48 WRIE -4- R IR R ((LAH53)

[0740] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren—-3-y1]1- (2-dimethylaminoethyl)

piperidine—4-carboxylate

’ Q
[0741] o O)L

O

O
A B O)‘\Q/\
KN NS N

51a [ £3b

[0742]  HE—iD.1- Q- R ARER-L ) -WRIE-4- 22 .15 (53b)
[0743] 1-(2-dimethylamino—ethyl) -piperidine—4-carboxylic acid ethyl ester
O

[0744] O)\Q
\N/\/N ;

|
[0745] ) S SRR AR AR RN — R & R 2 e R 12 (51a) (2.88g,20mmol) 4-WRIE H I
I (51b) (1.57g,10mmol) JEREREN (2.12g, 20mmo 1) FIFF 2E (30mL) , 120°C kB 16/i, 1€,
W BEVBIRR R 4 , 5k B8 ) U RE AT (3 43 B 4l (R e/ FRBE (v/v) =25: 1) 13 315 31|28
PR 1 - (2- = F RS B - 2 ) —WRIE—4-FR TR 156 (53b) (0.83g, 7" 2£36%) «
[0746]  'H NMR (400MHz,CDCl13) 84.13 (q,2H) ,2.89 (dt,2H) ,2.51-2.36 (m,4H) ,2.33-2.18
(m,7H) ,2.04 (td,2H) ,1.94-1.83 (m,2H) ,1.83-1.70 (m,2H) ,1.24 (t,3H) .
[0747] B30 1- Q- R ) -IRIE-4- R (53¢)
[0748]  1-(2-dimethylamino—ethyl) -piperidine—-4-carboxylicacid

O

~N N

|
[0750] [ e MR IR NN 1= (2—- HF B A - 2 L) IR e -4- R 1R 2. Bi5 (53b) (3. 3g,
14.4mmol) . JUKEFE AN (8.19g,26mmol) 7.1 (50m1) F7K (40mL) ,60°C .2, 57N}, ik
R 4E , 7K 30mL, 7 HE IR EREE (7.3g,74 . 4mmo) , 25 e W 2/INEF o FHJE , W SRR B Ik

{5453
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At B B A1 - Q- R B - 2 ) -WRIE-4- R R (53c) (2.5g,7287%) .

[0751] % =/5: [(3S,10R,13S) -10,13 “H H-17- 3-ntuedt) -2,3,4,7,8,9,11,12, 14,
15 E-1H-F [ [a] SE-3- 2] 1- Q- 2B 4 B WRiE -4 R TR IR (I 5153)

[0752] [ (35,8R,9S,10R,13S,14S) -10,13~dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren—-3-y1]1- (2-dimethylaminoethyl)

piperidine—4-carboxylate

[0753] 5 @ Eae
\N/\/N- 2
|

[0754]  ja] S MZfR HAR RN 1= (2- I BR B - 2 5E) —WRIE-4- R R (53c) (2.0g,
10mmo1) BT L4578 (3.5g, 10mmol) 4~ FZ &ML e (DMAP) (0.37g,3.0mmol) 1- (3- ~H&
B RS —3- 2 B ek g #h (EDCT) (5.75g, 30mmol) A1 &0 H it (100mL) , = 5 R BL8/)N
I, 4 RN 100mLIK , I SR Fi2 (100mL X 3) ZHL, A HLAH A e K B R Be 152, 1L 08, K4 98
VBRI A, B B8 W) Pk J A vl 0 B e O il / — R e/ B (v/v/v) =30:30: 1) 43
FE B A A E R [ (3S,10R, 139) 10, 13 R JE-17- 3-MngiE) -2,3,4,7,8,9,11,12, 14,
16 +&E-1H-¥1 % [a] FE-3-2] 1- Q-2 L) WRIE-4- R IR ER (L& 753) (2.2¢, 7%
41%) »

[0755]  'H NMR (400MHz ,CDC13) 68.62 (d,1H) ,8.45 (dd,1H) ,7.64 (dt,1H) ,7.21 (dd,1H) ,
6.04-5.94 (m,1H) ,5.41 (d,1H) ,4.73-4.51 (m, 1H) ,2.55-2.40 (m,4H) ,2.35-2.19 (m, 10H) ,
2.11-1.99 m,7H) ,1.94-1.54 (m,13H) ,1.28-1.09 (m,2H) ,1.08 (s,3H) ,1.04 (s, 3H) .

[0756]  MS m/z (ESI) :532.5[M+1] .

[0757]  SZjf5]54

[0758] [ (3S,8R,9S,10R,13S,14S)-10,13- —FHF-17- (3-mkneiE) -2,3,4,7,8,9,11,12,
14,15 FE-1H N )@ [al FE-3-3E] 1- C-F 4 45) WRIE -4- R IRER SRR #h (T 5454)
[0759] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1- (2-fluoroethyl)
piperidine—4-carboxylatehydrochloride
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[0760]

b a0

[0761]  %—/: [(3S,8R,9S,10R,13S,14S) -10, 13-~ H3E-17- (3-ntuedt) -2,3,4,7,8,
9,11,12,14,15 & - 1HF & 45 3F [al FE-3-FE] 1- Q- 458 WRIE -4 R IR ER (b &4)54b)
[0762] [ (35,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1-(2-fluoroethyl)

piperidine—4-carboxylate

[0764] [ s R ARO[ (3S,8R,9S,10R, 13S,148) 10, 13- H 17— (3-ntug 5 -
2,3,4,7,8,9,11,12,14, 15 &~ IH-3 8 =M 5 [a] FE-3- 2L 1R BE -4- R IR ER (tb-5440)
(1.61g,3.5mmol) 1-¥E-2-F 2K (2.22¢g,17.5mmo 1) BEFRAH (2. 9g, 21mmo1) AP R (30mL) ,
=] 98 S5 26 ZINB 5 A4 R I 100mL7K , A &0 B (100mL X 3) ZHL, A ATLAH FH o /K i R 8 1
W, L8 TR VR IR A 4 5 B B ) P RE B A (R o HR 4 R Ve / R B (v/v) = 1: 1)
BRI R EE R [ (3S,8R,9S,10R, 13S,14S) -10, 13- F H-17- (3-ntme ) -2,3,4,7,8,
9,11,12,14, 15 - 1H L M I [a] FE-3-FE] 1- Q- 45D WRiE -4— R BREE (b &454b)
(0.38g,772%20%) .

[0765]  'H NMR (400MHz ,MeOD) 88.87 (s, 1H) ,8.72(d, 11) ,8.65 (d, 1H) ,8.05 (dd, 1H) ,6.50
(dd,1H) ,5.48 (d,1H) ,4.94 (d,1H) ,4.62(d,1H) ,3.72(d,2H) ,3.63-3.47 (m,2H) ,3.16 (¢,
2H) ,2.70 (s, 1H) ,2.42 (ddd, 3H) ,2.34-2.20 (m,3H) ,2.20-2.06 (m,3H) ,2.03-1.82 (m,5H) ,
1.82-1.51 (m,6H) ,1.23(dt,2H) ,1.17(s,3H) ,1.16 (s,3H) .

[0766]  MS m/z (ESI) :507.2[M+H] .

[0767] 45— 4. [ (3S,8R,9S,10R,13S,14S) -10, 13- ~H JE-17- (3-AkmEIL) -2,3,4,7,8,
9,11,12,14, 15 FE-1H L M3 [a] FE-3-FE] 1- Q- LA WRHE-4— R R IR SRR £k (b &
Y54)

[0768] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1-(2-fluoroethyl)
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piperidine—4-carboxylatehydrochloride

[0769]

[0770] A
2,3,4,7,8,9,11,12,14, 15 +E-1HF & M5 [a] FE-3-FE] 1- Q- L A8) WRIE -4 R IR B
(54b) (0.38g,0.75mmo1) & £ MR L ERIEIR (4N, 10mL , 40mmo 1) , =I5 5 N2 1/, 33 , DEF
M .1 ¢, B5 (5mL X 2) ¥, 3 2 [ AR [ (3S,8R,9S,10R,13S,145) -10, 13- = HF HE-17- (3-
MEmEdt) -2,3,4,7,8,9,11,12,14, 15 S - 1HHR K I [a] FE-3-F]1- Q- 2 L) WRmE -
4-FRIRER IR L (b 5H954) (0.35g, 77 %86%) «

[0771]  'H NMR (400MHz ,MeOD) 88.87 (s, 1H) ,8.72(d,1H) ,8.65(d,1H) ,8.05 (dd, 1H) ,6.50
(dd,1H) ,5.48 (d,1H) ,4.94(d,1H) ,4.62(d,1H) ,3.72(d,2H) ,3.63-3.47 (m,2H) ,3.16 (t,
2H) ,2.70 (s, 1H) ,2.42(ddd,3H) ,2.34-2.20 (m, 3H) ,2.20-2.06 (m,3H) ,2.03-1.82 (m,5H) ,
1.82-1.51 (m,6H) ,1.23(dt,2H) ,1.17(s,3H) ,1.16(s,3H) .

[0772]  MS m/z (ESI) :507.2[M+H] .

[0773]  sLjifhl55

[0774] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ FF-17- (3-mkngiE) -2,3,4,7,8,9,11,12,
14, 15- & -1 )@ [a] 3E-3-2] 1 - BB IR e -4 R R R (Tk 5 44)55)

[0775] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1-
methylsulfonylpiperidine—-4-carboxylate

[0776]

I —
o r
N A a0

[0777] ) s MR P AR IN [ (3S,8R, 95, 10R, 13S,148) —10, 13— - F 3E-17- (3-ntkmg L) -
2,3,4,7,8,9,11,12,14, 15 & -1H-3 % M JF [a] FE-3-FE T WRIE-4-RERER (fh5140)
(1.38g,3mmol) - A ZEMAEE S (0.29g,3.6mmol) HEHE (0.36g,4.5mmol) Fl & FF #it (50mL) ,
LR BL6 /N, AR RN 100mLAK , I & B8 (100mL X 3) ZEHL, A ALAH FH o /K i iR 8 1
P, L8 JE VRV < 4 5 5 B ) P RE B A (2 o 4R 4 (Ve / L BR LB (v/v) =12 1)

86



CN 105646637 B iﬁ. EH :Fg 81/120 1T

BRER A AR GS,8R,95,10R,13S,14S) -10, 13- = HF J-17- (3-HkHe ) -2,3,4,7,8,
9,11,12,14, 15 & - 1HE = FF [al FE-3-28] 1 - AL T e R e -4 — R TR e (fh54755)
(1.4g,7"%87%) »

[0778]  'H NMR (400MHz ,DMSO0) §8.63 (d,1H) ,8.48 (d,1H) ,7.85(d,1H) ,7.41 (dd,1H) ,6.17
(s,1H) ,5.41(d,1H) ,4.52(dd,1H) ,3.48 (dd,3H) ,3.43-3.10 (m,3H) ,2.86 (s,3H) ,2.84~
2.76 (m,2H) ,2.49-2.42 (m,1H) ,2.36-2.18 (m,3H) ,2.14-1.98 (m,3H) ,1.98-1.35 (m,12H) ,
1.06(s,3H) ,1.04(s,3H) .

[0779]  MS m/z (ESI) :539.2[M+H] .

[0780]  sLjit556

[0781] [ (3S,8R,9S,10R,13S,14S) -10, 13- —FFE-17- (3-mkngiE) -2,3,4,7,8,9,11,12,
14,15 & - 1HI 8 )0 JF [a] 3E-3-2E] 1 -0 P 2Tt B R R g -4 R IR IR (L51)56)

[0782] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1-
cyclopropylsulfonylpiperidine—-4-carboxylate

[0783]

[0784] i) ;R MO HHAR N [ (3S,8R,9S, 10R, 13S,148) —10, 13- - F 3 -17- (3-HkmE L) -
2,3,4,7,8,9,11,12,14, 15 & -1H-3 % M JF [a] JE-3-FE T WRIE-4-RERER (P55 440)
(2.21g,4.8mmol) FRTR SLA# 4L (2. 7g,19. 2mmol) HLHE (2. 28g,28. 8mmol) Fl & FH 4=
(60mL) , Z 5 B 10/NEF 4 RN 100mLAK , F &0 F 52 (100mL X 3) ZEEL, A ALAH FHTC K
FREET 1, 1L U8, 1 DR VR R IR 40, TR B8 ) ek e A £ 3 oy B 4 2 CF YT / L FR LT (v/v)
=1:1) B2)B 3 A ER [ (3S,8R,9S,10R,13S,149) -10, 13- = JE-17- 3-Mkrg kL) -2, 3,
4,7,8,9,11,12,14, 15 E-1HH K 45 FF [al FE-3- 2] 1 - PR R Al SE IR ne -4 2 IR e (L
EW56) (1.2g,77%44%) .

[0785] 'H NMR (400MHz,CDCl3) 88.62 (s,1H) ,8.47 (d,1H) ,7.68(d,1H) ,7.26-7.22 (m,1H) ,
6.01 (dd,1H) ,5.43(d, 1H) ,4.64 (ddd,1H) ,3.71(dt,2H) ,3.05-2.90 (m,2H) ,2.48-2.38 (m,
11) ,2.38-2.20 (m,4H) ,2.15-1.93 (m,6H) ,1.93-1.41 (m,12H) ,1.17 (dd,2H) ,1.09 (s, 3H) ,
1.05(s,3H) ,1.01-0.93 (m,2H) .

[0786] MS m/z (ESI) :539.2[M+H] .
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[0787]  sZafsl57

[0788] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ H-17- 3-HtrgiE) -2,3,4,7,8,9,11,12,
14,16+ E-1H-FA & ) [al FE-3-2] 1- GAA 1 AR) WRIE -4 R IR ER SRR 8 (b &4157)
[0789] [ (35,8R,9S,10R,13S,14S) -10,13~dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1- (cyclopropylmethyl)
piperidine—4-carboxylatehydrochloride

[0790]

5T B
[0791]  ZE—ID.1- CRAHEFR L) URiE -4 R IR (57h)
[0792] 1-(cyclopropylmethyl) piperidine—4-carboxylate

a
[0793] A g TNOH
A/N

[0794]  1a) Je RLEH AR K M A-WRIE B R (57a) (1.29g,10mmol) \ERTA H % (4. 2g,
60mmo1) EBHK0 . 26¢) ATH B (30mL) , &R T IR SN A2/, 3 38 , A5 BE TR el 5 < 4, ok
B R AT (vl o B PR 20 (W b/ I (v/v) =1: 1) 3 BI45 210% 28 iR 1- GRTR 2
FJL) WRIE-4-FR R (57b) (1.6g, /" Z87%) »

[0795]  'H NMR (400MHz ,MeOD) 63.37-3.20 (m, 2H) ,2.90-2.78 (m,2H) ,2.76 (d,2H) ,2.20
(dd,1H) ,1.90(dd,2H) ,1.75(d,2H) ,0.97-0.82 (m, 1H) ,0.61-0.47 (m,2H) ,0.24-0.15 (m,
2H) »

[0796] 2 — 4. [(3S,8R,9S,10R,13S,14S)-10, 13-~ HFH-17- (3-Eme L) -2,3,4,7,8,
9,11,12,14, 15 FE-1H-3F M@ 9 [al JE-3-2E ] 1 - GRTAHE H L) WRIE-4- R IR R (b 54
57¢)

[0797]1 [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopentalalphenanthren-3-y1]1-(cyclopropylmethyl)

piperidine—4-carboxylate
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[0799] ) S REJFR P AR RN 1= (PR TR 28 AR S) WR gt -4 — R 2 (57b) (1.47g,8mmo 1) Fif Lk 4
T (1.4g,4mmol) \4- — PR Z &ML mE (OMAP) (0.25g,2.0mmol)  1- (3- —F G KPR L) -3- 7, K&
B WP e h e £k (EDCT) (3.3g, 16mmol) Al =& HH %z (100mL) , =i R W5/, 4K RN
100mL7K , Fl Z & 658 (100mL X 3) FHL, A AUAH FHC K IR BR B2 1452, 38 , 1 BV s R 4 4
% B8 Wy IR AT 1 43 B 4Rl (Tt / IR R/ BE (v/v/v) =50:50: 1) 13 2| [ A AR
(%[ (3S,8R,9S,10R,13S,149) -10, 13- —H JE-17- (3-MEwe kL) -2,3,4,7,8,9,11,12,14,15
T E-IH-I R I [al 3E-3-28] 1- AT 2R 28) DRI -4- R IR ER (k5457 ¢) (0.56g, 7™
Z28%) o

[0800]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.46 (dd, 1H) ,7.69-7.58 (m, 1H) ,7.21 (dd,
1) ,5.99 (dd, 1H) ,5.42(d, 1H) ,4.70-4.56 (m, 1) ,3.02(d,2H) ,2.43-2.17 (m,6H) ,2. 10-
2.03 (m,5H) ,1.99-1.42 (m,13H) ,1.23-1.10 (m,2H) ,1.08 (s,3H) ,1.05 (s,3H) ,0.92-0.86
(m,1H) ,0.53-0.51 (m,2H) ,0.11-0.10 (m,2H) .

[0801]  MS m/z (ESI) :515.3[M+1].

[0802] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- —HI JH-17- (3-HtnE %) -2,3,4,7,8
9,11,12,14, 15+ & -1H-3 5 = I [al FE-3-JE ] 1- BRI B FF L) WRIE -4 R IR s #h 2 1
(A5

[0803] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-yl1]1- (cyclopropylmethyl)

T .

piperidine—4-carboxylatehydrochloride

[0805]  fa] e NS RN [ (3S,8R,9S,10R, 13S,14S) 10, 13- —FRJE-17- (3-ntmE k) -2, 3,
4,7,8,9,11,12,14, 15 & -1H-2 % 4% 9F [a] FE-3-F ] 1- (R TA 2 2 WR W -4 3% R B
(LEW57¢) (0.514g,8mmol) , %5 IN2NAY Eh R 2, 1R 2, BE VAR (SmL) , =I5 [ B 1/
P8 R UF 1 £ B (BmL X 2) Wik, /52 B B AR [ (3S,8R,95,10R,13S,148) -10,
13- HE-17- 3-trg k) -2,3,4,7,8,9,11,12,14, 15 A -1H-3 % 4% [a] JE-3- 3]
1— G PA JE FF ) IR e —4— 2 PR R R IR #h (LA 457) (0.42g, 77 2871.6%) o

[0806]  1H NMR (400MHz,MeOD) 68.88 (s, 1H) ,8.71 (dd,2H) ,8.07 (dd, 1H) ,6.52 (s, 1H) ,
5.49 (s, 1H) ,4.73-4.47 (m, 1H) ,3.78-3.67 (m,2H) ,3.07 (t,4H) ,2.76-2.60 (m, 1H) ,2.42
(ddd,3H) ,2.30-2.07 (m,5H) ,2.02-1.51 (m, 11H) ,1.29-1.18 m,2H) ,1.17 (s,3H) ,1.16 (s,
1H) ,1.15(s,3H) ,0.80 (q,2H) ,0.47 (q,2H) .

[0807] MS m/z (ESI) :515.3[M+1].

[0808]  sijifif158

[0809] [ (3S,8R,9S,10R,13S,14S) -10,13- ~HF-17- 3-Mtngid) -2,3,4,7,8,9,11,12,
14, 15 FE-1HR R a9 [a] FE-3-25] 2- 3R AR IR IR (15 44)58)
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[0810] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]2-fluoroethyl carbonate

[0811]

tayn A58
[0812]  Rr2-3 LB (320mg, 5. 5mmo 1) & T-PY E LN (20mL) H1,0°C 43 /Mir N6 0% [ A Ak
&4 (220mg,5.5mmol) ,0°C N30 8h, i hn [ (3S,8R,9S,10R,13S,14S) -10, 13-~ F -
17- (3-MkmE R -2,3,4,7,8,9,11,12,14, 15— &~ 1H-3 % 5 IF [a] FE-3-FL Tk —1 -
FRIE (kA1) (2.2¢,5.0mmol) f) &L 452 (10mL) V&9, F+ 2 =i M 10488, sk (50mL)
PR, F S B (100mL X 2) ZEEL, Jo /K BRI B 45, gk s iR 4 1, 5 B8 1) ek A /=
Mrar e 4tk CallE/ R C8E (v/v) =4:1) 13383 A lE KR [ (3S,8R,9S,10R,13S,14S) -
10,13- —H3E-17- (3-mkngdt) -2,3,4,7,8,9,11,12, 14, 15 +5 - 1HH % 453 [a] FE-3-
Fe] 2-m LR IRER (L E458) (1.6g,7"#73%) .
[0813]  MS m/z (ESI) :440.2[M+H] .
[0814]  'H NMR (400MHz,CDC13) 88.62 (s, 1H) ,8.46 (dd,1H) ,7.73-7.53 (m,1H) ,7.25-7.14
(m, 1H) ,6.09-5.83 (m, 1H) ,5.52-5.35 (m, 1H) ,4.71-4.64 (m,1H) ,4.62-4.54 (m,1H) ,4.54-
4.45 (m,1H) ,4.43-4.37 (m,1H) ,4.37-4.29 (m, 1H) ,2.51-2.34 (m,2H) ,2.27 (ddd, 1H) ,2.14-
1.85(m,5H) ,1.85-1.41 (m,7H) ,1.28-1.09 (m,2H) ,1.08(s,3H) ,1.05 (s, 3H) .
[0815]  SEjifs]59
[0816] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H H&-17- (3-mtrgdt) -2,3,4,7,8,9,11,12,
14,16 -1H % M 3 [a] FE-3-JE] 2-FR AUk R R iR (Fb &5 92059)
[0817]  [(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren-3-y1]2-methoxyethyl carbonate
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[0818]

A fofris9
[0819] 2 —EF BRI (1.93g,25. 3mmol) V& T P ZEIE (300mL) H,0°C T 73/)Mi in60 %
AL (1.01g,25.3mmo1) ,0°C N s N30408F, i [ (3S,8R,9S, 10R, 13S,14S) -10, 13-
B JE-17- (3-NEme k) -2,3,4,7,8,9,11,12,14, 15-+E - 1H-3 % 43 [a] FE-3-FE IRk g~
I-FREE (L5 1) (10.2g,23mmol) B S B8 (50mL) V&, T+ 2 = Il S S 107081, 7K
(50mL) VK S, I — & B8 (100mL X 2) ZEHL, A HLAH FH TS K B R AN T , Do s v 4 1 , 4k
B W) A 2 M o 2liAl CRhilE/ R SR (v/v) =4: 1) 4333 (i 441 [ (3S,8R, 98,
10R,13S,14S) -10,13- ~HF J&-17- 3-mkme kL) -2,3,4,7,8,9,11,12,14, 15 +E-1HA K
H5 3 [a] FE-3-4k] 2- U £ LR R (L5 4059) (7. 1g, 77 267%) -
[0820] MS m/z (ESI) :452.2 [M+H] .
[0821]  'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (dd, 1H) ,7.66 (dt,1H) ,7.23(dd, 1H) ,
6.00(dd,1H) ,5.44(d,1H) ,4.49 (ddd,1H) ,4.33-4.15 (m,2H) ,3.64-3.59 (m,2H) ,3.39 (s,
3H) ,2.51-2.33 (m,2H) ,2.27 (ddd, 1H) ,2.14-1.84 (m,5H) ,1.84-1.41 (m,7H) ,1.28-1.09 (m,
2H) ,1.07 (s,3H) ,1.05(s,3H) »
[0822]  SZjEf5]60
[0823] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ H H-17- 3-MtrgdE) -2,3,4,7,8,9,11,12,
14,165 -1H R M3 [a] FE-3-5E] 3-FR A AL TR R L B (fk & 42060)
[0824] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala] phenanthren—-3-y1]3-methoxypropyl carbonate
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[0825]

eyl Y60
[0826]  J&1,3-TH B 5. F ik (0.5g,5.5mmol) & T VUEHEME (600mL) H1,0°C R 4 /IMa i
60 % AN (0.22g,5.5mmol) ,0°C B304, 0 [ (3S,8R,9S,10R,13S,14S) -10,
13- H F-17- G-HEne3b) -2,3,4,7,8,9,11,12,14, 158~ 113 & M3 [a] FE-3-3E]
WK —1-FR R TR (L5 (2.2g,5mmo ) B —SUH e (30mL) V&L, 7+ 28 = I S S 10738, TN
7K (50mL) ¥ K S B2, FH & e (100mL X 2) ZEHX , A HLAH F TC K B BRAA T2 , Dk R ik 4 1,
VB Y R AT S A o B Al (ol / B R (v/v) =4: 1) 13 23t AR [ (3S,8R,
9S,10R,13S,14S) -10, 13- H H:-17- 3-Mtwe ) -2,3,4,7,8,9,11,12,14, 15 - 1HIR K
I lal JE-3-2E ] 3-F A AR IR B (Tk 5160 (1.86g, 77 2T72%) »
[0827] MS m/z (ESI) :466.5 [M+H] .
[0828]  'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (dd, 1H) ,7.65 (dt,1H) ,7.22(dd, 1H) ,
6.00(dd,1H) ,5.44(d,1H) ,4.48 (dt,1H) ,4.22(t,2H) ,3.47 (t,2H) ,3.34 (s,3H) ,2.42 (dd,
2H) ,2.27 (ddd,1H) ,2.15-1.84 (m,7H) ,1.84-1.41 (m,7H) ,1.35-1.09 (m,2H) ,1.08 (s,3H) ,
1.05(s,3H) o
[0829]  sZjEfsl61
[0830] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ H H-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14,15 F&-1H-30 % 20 9 [al GE-3-5E] 2- [2- Q- A LA HE) L% ] LR IR IR (L5 4)
61)
[0831]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-[2-(2-
isopropoxycarbonyloxyethoxy) ethoxy]ethylcarbonate
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[0832]

v
21

HO oo e Oy B TBSO s Oy

&id iact i
[0833]  ZF—iP:2-[2-[2-[RUT 2t (S ) F kbt ] A ik £ 4 B ] 5] U (61b)
[0834] 2-[2-[2-[tert-butyl (dimethyl) silyl]oxyethoxy]ethoxy]ethanol
[0835] J& =HEZ61a (4.5g,30mmol) ¥ T VYR (250mL) H7,0°C~ /M in60 % & 4L
B4 (1.2g,30mmo1) ,0°C T N304 B, R T — FR AL SUhk e i T DU ki (100mL) 3 i 42
A F B IR RN 2/, in7K (L00mL) YK ML, 218 2, B (200mL X 2) A5 B B, A HLAH
FTE /KR BR AT » Dok R IR 4 115 BT (A 2- [2- [2- TRUT 2 (L) FRkle ) At 2
SHE] LA B (61b) (Bg, " 2ET6%)
[0836] 'H NMR (400MHz,CDC13) 63.70 (t,2H) ,3.66 (dd, 2H) ,3.63-3.56 (m,4H) ,3.56-3.52
(m,2H) ,3.50 (t,2H) ,0.84-0.81 (m,9H) ,0.01—-0.01 (m,6H) »
[0837] &5 . 2-[2-[2- (U] A= (I HE) Hfk e ik 1 4k A0k ] 50 ] 20 [ (38, 8R,,
9S,10R,13S,148) 10, 13- ~H3&-17- 3-MLBEH) -2,3,4,7,8,9,11,12,14, 15 F - 1H-3F
% [al FE-3-F:] kIR R (61c)
[0838] 2-[2-[2-[tert—butyl (dimethyl) silyl]oxyethoxylethoxy]ethyl[ (3S,8R,9S,
10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro-
IH-cyclopentaa]phenanthren-3-yl]carbonate

[0840]  Wg2-[2-[2-[HUT & <~EF'%>Eﬁﬁik"%]ﬂ%Z%&%JZ%&%JZ@*@lb) (1.45g,
5.5mmo 1) ¥ T VY E WK (50mL) H,0°C R 43/ Miy 60 % [ &AL (0. 22¢,5.5mmol) ,0°CF x
M 30484504 [ (3S,8R,9S,10R, 13S,14S) —10, 13- - FFIE-17- (3-MEmEdt) -2,3,4,7,8,9,11,
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12,14, 15T E-1H-T = Jh I [a] FE-3- 2L k-1 - FF Rl (L5471 (2.2¢g,5.0mmol) &
T & S5 GomL) F N E R BAE R, F+ 2 FE B 10580, n/K (G0mL) ¥ K B, 2, 2.1
(200mL X 2) AEHL S B, A4 H1AH FH /K B B AN 8 , 8 ik 4 1, TR IZ AT o d 4lide Ca
W/ LR G (v/v) =3:1) , 133 A lE R 2- [2- [2- [HUT 5 (L) Hakk it ] St 2
A ] 2 A ] 205 [ (3S,8R,9S,10R, 13S,149) -10, 13- —F 17— (3-HLHERL) -2,3,4,7,8,
9,11,12,14,15+8-1H-31 /% [a] FE-3-FE ] BRFERNE (61c) (2.6g,77%K81%) .

[0841]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (d,1H) ,7.23(dd, 1H) ,6.00
(dd, 1H) ,5.44 (d,1H) ,4.49 (tt,1H) ,4.27 (dd,2H) ,3.81-3.70 (m,4H) ,3.69-3.64 (m,3H) ,
3.56 (q,2H) ,2.50-2.33 (m,2H) ,2.27 (tt,1H) ,2.12-2.00 (m,4H) ,2.00-1.93 (m, 1H) ,1.93-
1.84 (m,1H) ,1.81-1.40 (m,7H) ,1.38-1.11 (m,2H) ,1.07 (s,3H) ,1.05(s,3H) ,0.92-0.83 (m,
9H) ,0.10-0.03 (m,6H) »

[0842] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- ~HH-17- (3-ALng kL) -2,3,4,7,8,
9,11,12,14, 15 & - 1H K M55 [a] FE-3-FE] 2-[2- Q- BRI LA KL AR ] LR IRER
61d)

[0843] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro—1H-cyclopentala]phenanthren—-3-y1]2-[2- (2-hydroxyethoxy)
ethoxylethyl carbonate

[0844]

[0845]  fg2-[2-[2- [T JE (SR AL sk bt ] Ak A L) 5 3] 2 5 [ (3S,8R, 98,
10R, 13S,14S) =10, 13- = HE-17- (3-mtme 3E) -2,3,4,7,8,9,11,12, 14, 15+ E - 1H-FF &,
[a] FE-3-FL ] kIR MR (61c) (3.3g,5.1mmol) ¥ T & F & (80mL) 1, I AP T B o A0 ¥k
(1.33g,5.1mmol) ,0°C L. 5/IN5F, 7K (50mL) VK e B, 7,18 2. 16 (200mL X 2) ZEEUR B ,
A LA TE K BREREN 05, D IR 46 T, I RE RS AT JE M o B itk O/ R 4.1 (v/v) =
1:1) 4330 % #eRIK [ (3S,8R,9S, 10R, 13S,14S) 10, 13- —H JE-17- (3-HkngE L) -2,3,4,
7,8,9,11,12,14, 15 & - IHIF R @ [a] FE-3-HE] 2-[2- Q- EE AL AL ] 20 7Rk
BEHE (61d) (1.7g, 7" 263%) .

[0846]  'H NWR (400MHz,CDC13) 88.63 (s, 1H) ,8.46 (s, 1H) ,7.67 (d,1H) ,7.26 (d, 1) ,6.01
(d,1H) ,5.44(d,1H) ,4.61-4.41 (m,1H) ,4.28(dd,2H) ,3.77-3.70 (m,4H) ,3.70-3.64 (m,
4H) ,3.64-3.58 (m, 2H) ,2.50-2.34 (m,2H) ,2.34-2.18 (m, 1H) ,2.16-1.83 (m,5H) ,1.83-1.40
(m,8H) ,1.38-1.22(m,2H) ,1.08(d,3H) ,1.05(s,3H) .

[0847]  4EPU:: [ (3S,8R,9S,10R,13S,14S) -10, 13- —H HE-17- (3-MnE kL) -2,3,4,7,8,
9,11,12,14, 15 FE-1H-F R @I [a] FE-3-FE] 2-[2- @-R N LHAIL) L8] O HERIR
s (LA161)

[0848] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-[2-(2-
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isopropoxycarbonyloxy ethoxy)ethoxy]ethyl carbonate

[0849] o)

el
[0850] ¥4 [ (3S,8R,9S,10R,13S,14S) -10, 13- = F F-17- (3-mEmE ) -2,3,4,7,8,9,11,
12,14, 15 & - 1H R @5 [a] 3E-3-FE] 2- [2- Q- R A L] CHRRIRER (61d)
(1.7g,3.2mmo]) & T —& % 50mL) 1, MIAREAE (1.52¢,19. 2mmol) ,0°C M0, 5/, [4]
JSONEI H i iU R R S A (1. 98g, 16 2mmo) , ISR 70 °C e 8240438 7K (100mL)
KRR, Z & e (100mL X 2) FEEUS N, A HUAH IS KR BN T4, gk S i 4+, AR A
JENT B i CRllE/ SR OB (v/v) =4:1) 323 3 iR e [ (3S,8R,9S,10R, 138,
148) 10, 13-~ 3E-17- (3-uEmg L) -2,3,4,7,8,9,11,12,14, 15 A -1H-3F X 4 3F [a]
FE-3-JE]2-[2- C-RA AL O] CHEIRER (b 5161) (0.75g, 77 %38%) .
[0851]  MS m/z (ESI) :612.5[M+H] .
[0852] 'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (dd,1H) ,7.23(dd, 1H) ,
6.00(dd,1H) ,5.44 (d,1H) ,4.87 (hept,1H) ,4.49 (ddd,1H) ,4.27 (ddd,4H) ,3.76-3.68 (m,
4H) ,3.66 (s,4H) ,2.50-2.33 (m,2H) ,2.27 (ddd, 1H) ,2.14-1.84 (m,5H) ,1.84-1.38 (m,7H) ,
1.30(d,6H) ,1.15(ddd,2H) ,1.07 (s,3H) ,1.05(s,3H) .
[0853] st fs62
[0854] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H3E-17- (3-HtnE ) -2,3,4,7,8,9,11,12,
14, 15-FE-1H R 91 [al FE-3-45] 2- 25U 5 O RS IR R (Th &4)62)
[0855] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]2-ethoxyethyl carbonate

[0856]

[0857]

g /| 15462
[0858]  J& 7 R 2T (0.5g,5.5mmol) ¥ T VU AR (50mL) H,0°C R 4 /Mo 60 % 11
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SAEN (0.22g,5.5mmol) ,0°C R 230450 %f, N[ (3S,8R,9S,10R, 13S,14S) -10,13- —H
Fe-17- (3-MEwEHL) -2,3,4,7,8,9,11,12,14, 15— &~ 1H-3 % =5 31 [a] FE-3- AL ] mk k-1
FEEEE (LEM1D) (2.2g,5.0mmol) () S H bt (50mL) &K, 7+ 22 2R S B 1043, K
(50mL) Y KRN, FH S B (100mL X 2) 2 HL, A HLAH FH oK B BN 1088 , 80 s iR 4 1, %
B FRERAT R - S 2k CRymlE/ B2 08 (v/v) =4:1) 333 AlE AR [ (3S,8R,9S,
10R, 13S,14S) -10, 13- ~HF-17- G-Mtme L) -2,3,4,7,8,9,11,12,14, 154~ 1HHF K —
179t [a] FE-3-Jk] 2- LU R O R IR IR (k& 49062) (1.78g, 7" Z76%) -

[0859]  MS m/z (ESI) :466.2 [M+H] .

[0860]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.46 (dd, 1H) ,7.66 (dt,1H) ,7.23(dd, 1H) ,
6.00 (dd,1H) ,5.44 (d,1H) ,4.49 (ddd, 1H) ,4.32-4.24 (m,2H) ,3.69-3.61 (m,2H) ,3.54 (q,
2H) ,2.50-2.34 (m, 2H) ,2.27 (ddd, 1) ,2.13-2.01 (m,3H) ,2.01-1.84 (m,2H) ,1.82-1.40 (m,
7H) ,1.22(dd,3H) ,1.19-1.09 (m,2H) ,1.07 (s,3H) ,1.05(s,3H) .

[0861]  sLifs163

[0862] [ (3S,8R,9S,10R,13S,14S) 10, 13-~ H 3-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15-FE-1H R 05 [a] FE-3-2E] 2- R A A AL ER iR (L &1063)

[0863] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-isopropoxyethyl

carbonate

[0865]

i 443163

[0866] ¢ 2, B ATk (0.57g,5.5mmol) V& T VY LM (50mL) H1,0°C R 43/ IMiy n60 %
AN (0.22g,5.5mmol) ,0°C T R M304-%F, ML (3S,8R,95,10R,135,145) -10, 13-
FRE-17- (3-Mtngdt) -2,3,4,7,8,9,11,12,14, 15—+ - 1H-3A 1% 45 IF [a] FE-3-FL T k-
I-F R (b 5M1D (2.2g,5.0mmol) B & FE (50mL) &, 7+ 2 =R B 10738, sk
(50mL) ¥ K J S, F S 5t (100mL X 2) A5 E, A AL AH FFo KB BR AW T4, D He ki 1, 5%
B W) R RE R AT JE AT - B Ak ChihBE / R 2.1 (v/v) =4: 1) 43 B A i 741 [ (3S,8R, 98,
10R,13S,149) -10,13- —F HE-17- (3-mtmedt) -2,3,4,7,8,9,11,12,14, 15 & -1HH K —
1753 [a] FE-3-JE] 2- RN AU LR IR S (b 5 463) (1.87g, 7" #78%) .

[0867]  MS m/z (ESI) :480. 2 [M+H] .
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[0868]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.46 (dd, 1H) ,7.66 (dt,1H) ,7.23(dd, 1H) ,
6.00 (dd,1H) ,5.44 (d,1H) ,4.49 (dq, 1H) ,4.28-4.19 (m,2H) ,3.68-3.57 (m,3H) ,2.50-2.34
(m,2H) ,2.31-2.21 (m,1H) ,2.12-1.84 (m,5H) ,1.84-1.38 (m,7H) ,1.18(s,3H) ,1.16 (s, 3H) ,
1.15-1.09 (m,2H) ,1.07 (s,3H) ,1.05(s,3H) »

[0869]  sLjffs64

[0870]  04-[ (3S,8R,9S,10R,13S,14S) -10, 13- ~HH&-17- 3-AtrEdL) -2,3,4,7,8,9,11,
12,14, 158~ 1H-3F % [a] FE-3-F£101-2, 2—— —H T # I8 (b 54064)

[0871]  04-[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]01l-methyl 2,2-
dimethylbutanedioate

1a el
[0874] A e AR H KT INN2, 2- R R BRIAME 1 - fi5 (0.65g,7.2mmo1) | (3S,8R,9S,
10R,13S,148) -10, 13- = F J&-17- 3-Mtre L) -2,3,4,7,8,9,11,12,14, 15- - 1H- 3L
I [al FE-3-F% (1a) (2. 1g,6mmol) <4- —HEIEMENE (DMAP) (0.27g,2.2mmol) « A%
T — Wik (DCC) (4.5g,22. 2mmo 1) AT =& H HE (100mL) , % 5 R BL5 /N, A& & 1A K
(100mL) , F =& H & (100mL X 3) ZEHL, & A AU, A A e KB BRE8E 1158, 1k 98, 4 9
TR R4 , 5% B8 W) R AT (0 7 BSR4l R e/ IR G BR (v/v) =2: 1) 3 3143 31 1 £
[ 4R 04— (3S,8R,9S, 10R, 13S,14S) -10, 13-~ H JE-17- (3-mtng ) -2,3,4,7,8,9,11,
12,14,15-+A-1H-3 % [a] FE-3-F£]01-2,2- “FEET R (h&W64) (2.82g, 7%
95%) .
[0875]  MS m/z (ESI) :492.3[M+H] .
[0876]  'H NMR (400MHz,CDC13) 68.62(d, 1H) ,8.46 (d,1H) ,7.65(d, 11) ,7.22(dd, 1H) ,5.99
(d,1H) ,5.41 (d,1H) ,4.61 (dt,1H) ,3.70 (s,3H) ,2.57 (s,2H) ,2.39-2.22 (m,3H) ,2.13-1.98
(m,3H) ,1.92-1.82 (m,2H) ,1.82-1.43 (m,7H) ,1.27 (s,6H) ,1.20-1.08 (m,2H) ,1.07 (s, 3H) ,
1.04 (s,3H) .
[0877]  SEjiifs)65
[0878]  2,2- — 3L (3S,8R,9S,10R,13S,14S) -10, 13 = F 3E-17- 3-nkngdL) -2,3-,4,
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[0879] 2,2-difluoroethyl[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-
pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro-1H-cyclopenta[alphenanthren—-3-y1]

carbonate

[0880]

[0881]

&1 & 965
[0882]  #%2,2- "SR L1 (287mg, 3.85mmo 1) ¥4 T VY& LME (40mL) H,0°C N ANA60 % Stk
%4 (154mg, 3. 85mmol) , [ (3S,8R,9S,10R, 13S,14S) -10, 13- ~F F-17- (3-NMLug ) -2,3,
4,7,8,9,11,12,14, 15— & - 1H-BR 45 FF [a] FE-3-F& ] 2-Kme R G B (b 5411) (1.55¢,
3.5mmo 1) INZE [ MAK R, AR F IR0 . 57N, 7K (50mL) ¥ K e b, & %52 (100mlL X
2) FEEUR N , A A I TE AR B BN T8 , Ul e 9 4 T, PR AT JEMT 7 B 4l AL Cf yhk/ 2018
208 (v/v) =8:1) , BRI A EA2, 2- =23 [ (3S,8R,9S,10R,13S,148)-10, 13— F
H-17- (3-mgmgdt) -2,3-,4,7,8,9,11,12, 14, 15-+E-1H-FF % [a] FE-3-F ] Bk IRES (b &
M65) (1.4g, 7" #87.5%) «
[0883]  MS m/z (ESI) :458.1 [M+H] .
[0884] 'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (d,1H) ,7.69-7.61 (m, 1H) ,7.23 (dd,
1H) ,5.98(dd, 1H) ,5.45(d, 1H) ,4.60-4.44 (m,1H) ,4.31 (td,2H) ,2.43 (dd,2H) ,2.27 (ddd,
1H) ,2.14-2.01 (m,3H) ,2.01-1.84 (m,3H) ,1.84-1.54 (m,6H) ,1.49 (td,1H) ,1.35-1.09 (m,
2H) ,1.08(s,3H) ,1.05(s,3H) .
[0885]  Sjififs166
[0886] [ (3S,8R,9S,10R,13S,14S)-10,13- I J&-17- (3-mtrgdt) -2,3,4,7,8,9,11,12,
14,15 FE-1HIR R @3t [a] E-3-3E] 3, 3, 3- = A SRR R (fL. 5 4266)
[0887] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopental[alphenanthren-3-y1]3,3,3-trifluoropropyl

carbonate
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[0888]

[0889]

aen thérihes
[0890]  :#%3,3,3-=FAEZ (502mg,4 . 4mmo1) ¥A T VU HEIE (40mL) H,0°C T INA60 % Atk
B (176mg,4.4mmol) ,#4 [ (3S,8R,9S, 10R, 13S,14S) -10, 13- —H J:-17- 3-Mtug k) -2,3,4,
7,8,9,11,12,14, 15— & - 1H-3 & 0@ FF [a] FE-3-FE ] 2-BRIE R IS (k&1 (1.77g,
4.0mmo 1) INZE [ MAK R, KR FIE N0 . 5/, 7k (50mL) ¥ K [ b, — &L 52 (100mL X
2) ZEHUR L, A HLAH SR B BT 188, Dl R e 4 1, FEE RO 28T S 4l Ak Ch TiE/ .18
B8 (v/v) =10:1) 133w g a4 [ (3S,8R,9S,10R, 13S,14S) -10, 13- = H 3-17- (3-
mEnEdL) -2,3,4,7,8,9,11,12,14, 15 FE-1HF L 45 I [al FE-3-3£13, 3, 3- = F A IR R
s (b 5166) (2.8g, 7 T71%)
[0891]  MS m/z (ESI) :490.1 [M+H] .
[0892]  'H NMR (400MHz,CDCl3) 68.62 (s, 1H) ,8.47 (d,1H) ,7.68(d,1H) ,7.31-7.19 (m, 1H) ,
6.01 (dd,1H) ,5.45(d,1H) ,4.60-4.42 (m,1H) ,4.35 (t,2H) ,2.59-2.48 (m,2H) ,2.48-2.34
(m,2H) ,2.28 (ddd, 1H) ,2.14-2.01 (m,2H) ,1.91 (ddd, 3H) ,1.83-1.55 (m,6H) ,1.55-1.42 (m,
1H) ,1.38-1.09 (m,2H) ,1.08(s,3H) ,1.05(s,3H) .
[0893]  sLjffsl67
[0894] [ (3S,8R,9S,10R,13S,14S)-10,13- ~H H&-17- (3-mtrgdt) -2,3,4,7,8,9,11,12,
14,15 -1 )@ JF [al FE-3-2E] [ (29) —2-FH A B A k] TR IR R (k. 5 44067)
[0895] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14, 15-decahydro—1H-cyclopentala]phenanthren-3-y1] [ (2S) -2-methoxypropyl]

carbonate

[0896] o

Y67

99



CN 105646637 B iﬁ. EH :Fg 94/120 5T

[0897]

A Eiet
[0898]  f (25) —2- 4 F:-1-TAEE (397mg,4 . 4mmo1) V& T VU S BKIE (40mL) H1,0°C T MA
60% A fLEH (176mg,4.4mmol) , 44 [ (3S,8R,9S,10R,13S,14S) -10, 13- ~FIHE-17- (3-Lng
) -2,3,4,7,8,9,11,12,14, 15— -1H-3 )% M FF [a] FE-3-F=] 2-WRkME R ER IS ((b &9
1) (1.77g,4.0mmol) JN% S MAK Fr, PR 2RI BL0 . 57INEF, fi7K (50mL) ¥4 2K e 82, — S H 4
(100mL X 2) AEHL e B, A4 H1AH F T /K B BN 8, s s ik 4 1, R IE AT o E@ 4lide Ca
THEE/ 2R . BE (v/v) =10: 1) , 43 3 A B lE AR [ (3S,8R,9S,10R,13S,14S) 10, 13-~ H J&-
17- (3-HEwERL) -2,3,4,7,8,9,11,12,14, 15 4~ 1HFF & =45 9f [a] FE-3-3£] [ (2S) —2-F 4K,
FNE]BIRER (Aen) (1.1g,77359%) .
[0899]  MS m/z (ESI) :466.2 [M+H] .
[0900]  'H NMR (400MHz,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.66 (d, 1H) ,7.23(dd, 1H) ,6.00
(dd,1H) ,5.44 (d,1H) ,4.92 (ddd, 1H) ,4.48 (ddd,1H) ,3.48(dd, 1H) ,3.44-3.38 (m, 1H) ,3.37
(s,3H) ,2.51-2.34 (m,2H) ,2.27 (ddd, 1H) ,2.14-1.93 (m,4H) ,1.88(dt,1H) ,1.82-1.41 (m,
7H) ,1.29(d,3H) ,1.21-1.09 (m,2H) ,1.07 (s,3H) ,1.05(s,3H) »
[0901]  sKiafs168
[0902] [ (3S,8R,9S,10R,13S,14S) 10, 13- —F H-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15-FE-1H ) 091 [al FE-3-25] F A A F IR ER (k. &468)
[0903]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopental[a] phenanthren-3-yl]isopropylsulfanylformate

[0905]

A ies
[0906] ¥ RETAFEIREE (457mg, 6mmo 1) ¥& T VU & W (50mL) H,0°C R N A60% S ALY
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(280mg, 7Tmmo1) ,#4 [ (3S,8R,9S,10R, 13S,14S) -10, 13- I H-17- (3-HtrE L) -2,3,4,7,8,
9,11,12,14,15- & -1H-3F 8 )@ I [a] FE-3-FL ] 2- ki IR I (fb 5 401) (2. 2¢g, 5mmol)
INE R NAK R, K E RIE N0, 5/, 7K (B0mL) ¥ K SR, & % (100mL X 2) ZEEL
I, A HLAE F TC KB B BN 052 , 98 ik 4 T, FHRER A E i o S 2l db C e/ L BR .18 (v/
v) =30:1) , 53 A EEAAEL[(3S,8R,9S,10R,13S,14S) -10, 13- ~F3E-17- 3-MEng L) -2,
3,4,7,8,9,11,12,14, 15 - 1HR X M I [a] FE-3-2] A AR 2& F BR BE (b A 468)
(1.65g, " #£73%) .

[0907]  'H NMR (400MHz,CDC1s) 88.62(d, 1H) ,8.56-8.41 (m, 1H) ,7.67 (d,1H) ,7.26-7.21
(m,1H) ,6.01 (dd,1H) ,5.43(d,1H) ,4.83-4.52 (m,1H) ,3.51 (dt,1H) ,2.49-2.21 (m,3H) ,
2.17-1.41 (m,12H) ,1.36 (s,3H) ,1.34(s,3H) ,1.22-1.09 (m,2H) ,1.08 (s,3H) ,1.05 (s, 3H) »
[0908]  MS m/z (ESI) :452.2[M+H] .

[0909]  sLiafs169

[0910] [ (3S,8R,9S,10R,13S,14S) -10,13- —H J-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15-FE-1H R a5 [a] FE-3-4E] 2- 258 A 3L R iR (LA 169)

[0911] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-yl]2-ethoxycarbonyloxyethyl

carbonate
[0912] &
: ‘oo
r—
69
[0913]
HO\/\O/IJ\

Y i 169
[0914] ¥4 [ (3S,8R,9S,10R,13S,148) -10-13- —H J:-17- (3-Mmg L) -2,3,4,7,8,9,11,
12,14, 15— S -1H-3F 1% 45 3 [a] FE-3-FE] 2- 3k 2 U R IR EE (32a) (1.31g,0.3mmol)
T S BB GonL) L NN =208 (0.36mL, 4. 5mmo 1) ,0°C R0 57N ] Jsz 52 I i i
AHFMR B (0.37mL,3.9mmo ) , 158 2= i B 2/INEF o 7K (100mL) ¥ K B, — 50 b
(100mL X 2) ZEHL S 52, A4 HUAH FH G /K B BB T, el & vk 4 1, R AT JE A s 24k Ch
T/ B OB (v/v) =5:1) A3 B A HPIRE [ (3S,8R,9S,10R,13S,149) -10, 13-~ k-
17- (3-MEmedt) -2,3,4,7,8,9,11,12,14, 15 +E- 1R @ [a] FE-3-3L ] 2- 28 A &
FEIRIRER (b 5469) (0.8g, 7% 68%) .
[0915]  MS m/z (ESI) :510. 2 [M+H] .
[0916]  'H NMR (400MHz ,CDC13) 68.62 (s, 1H) ,8.46 (d,1H) ,7.67 (m, 1H) ,7.32-7.18 (m, 1H) ,
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6.01 (dd,1H) ,5.44 (d,1H) ,4.50 (m,1H) ,4.40-4.30 (m,4t) ,4.21 (m,2H) ,2.51-2.34 (m, 21) ,
2.27 (m,1H) ,2.14-1.42 (m, 13H) ,1.36-1.29 (m,2H) ,1.29-1.09 (m,2H) ,1.08(s,3H) ,1.05
(s,3H)

[0917]  SEJE170

[0918] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgdE) -2,3,4,7,8,9,11,12,
14,16+ E-1H-FA L ) I [al SE-3-2] 3- R A B Sl A Bk R i (b 5 44)70)

[0919] [ (35,10R,13S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15~
decahydro—1H-cyclopentala]phenanthren-3-y1]3-isopropoxycarbonyloxypropyl

carbonate

[0920]

708 70k 70¢
[0921]

70d a0
[0922] B30 3-[RUT & (CH D) H b be 2L ] A 2 T -1 -1 (T0b)
[0923]  3-[tert-butyl (dimethyl) silyl]oxypropan-1-ol

[0924]  TBSO"™""OH

[0925]  %1,3-7 F%70a (11.4g,150mmol) ¥& T VU &M (250mL) 71 ,0°C K 43/ IMiy in60 %
R AN (6.0g,1500mmol) ,0°C R e B304 8, 4 A0 T 2 — AR L Uk e v T DY K g
(100mL) 5 I 22 5 RAAR 3R, 250 e R4 /INI, il A #h 7K (300mL) ¥ K e B, 2,18 7. T
(300mL X 2) A& S B2, A7 AL AH FH IG 7K B B BT » 80 A< 4 15 381 3 € etk 3 - [Tk (2
FROL) FRREGe L] S R TN -1-B% (T0b) (26.24g,7"3£92%) .

[0926]  'H NMR (400MHz,CDCls) 83.88-3.73 (m, 1H) ,2.56 (s,0H) ,1.81-1.73 (m,0H) ,0.92-
0.89 (m,2H) ,0.09-0.06 (m,2H) .

[0927] B0 3-[RUT 2 (CFF ) kb 2 ) S| R TR 2L [ (3S,8R,9S,10R, 135,149) - 10,
13 HE-17- (3-mEmEdE) -2,3,4,7,8,9,11,12,14, 15 A - 1H-3F R 9 [al FE-3- L1 1%
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PRI (70¢)
[0928] 3-[tert-butyl (dimethyl) silyl]oxypropyl[ (3S,8R,9S,10R,13S,14S)-10,13-
dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro—1H-cyclopentala]

phenanthren—-3-y1l]carbonate

[0929]

[0930]  H3-[RUT & (CFF L) AR e ] S TR - 1-B% (T0b) (2.4g,12.6mmo ) ¥A T VTUERK
I (50mL) 1 ,0°C R 2 /M5 in60 % i A4k 4H (0.59¢, 14. Tmmo1) ,0°C R B304 810k [ (3S,
8R,9S,10R,13S,14S) 10, 13- ~H 3E-17- (3-nkugdt) -2,3,4,7,8,9,11,12,14, 15-+4 -
LH-38 1% 0 9F [a] FE-3-FE ] wk -1 - ER R (L& 41) (4.65g,10.5mmol) & T & F bt
(30mL) ¥ N2 [ AR &, FH 2 = R L0708, sk (B0mL) ¥ K WL, 2,18 . B5 (200mL X 2)
REHUR N, A ALAE FTE KB BR A T8 » Dk R IR 45 T, R RAE 2 b s alidh, Chylik/ 2.1 2,
Be (v/v) =10:1) , 33 A B [E AR 3- TRCT 2 (28 FRkpe ] AL R L [ (3S,8R, 98,
10R, 13S,148) =10, 13 ~H 3-17- (3-HLmedt) -2,3,4,7,8,9,11,12,14, 15 +E-1H-F L
1759 [al FE-3- ] kIR R (T0c) (3.7g,)" %62%)

[0931]  'H NMR (400MHz,CDC1s) 88.63 (d,1H) ,8.47 (dd,1H) ,7.68 (dt,1H) ,7.31-7.18 (m,
2H) ,6.01 (dd, 1H) ,5.44 (d,1H) ,4.49 (ddd,1H) ,4.23 (t,2H) ,3.71 (t,2H) ,2.50-2.34 (m,
2H) ,2.28(ddd,1H) ,2.13-2.00 (m,3H) ,2.00-1.83 (n,4H) ,1.83-1.54 (m,6H) ,1.49 (td, 1H) ,
1.08(s,3H) ,1.05 (s,3H) ,0.90-0.87 (m,9H) ,0.09-0.02 (n,6H) .

[0932] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- ~FIH-17- (3-AtnE kL) -2,3,4,7,8,
9,11,12,14, 15 & - 1HI M55 [a] FE-3-2E] 3-F2 TR AL IR IR i (70d)

[0933]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]3-hydroxypropyl carbonate

[0934]

HOMO'JLO
[0935]  Hg3-[RUT 2k (R L) R Rdde it ] s S TR 2L [ (3S, 8R,9S, 10R, 135,14S) -10, 13— H
He-17- (3-MEnEHE) -2,3,4,7,8,9, 11,12, 14, 1558~ 1H-3R R 4 IF [a] FE-3- 5] B IR R
(70c) (3.7g,6.5mmol) ¥&T PUEWKIR (100mL) *F, IR AP T F AL 4% (1.33g,5. Immol) ,0°C
JRE2043 8, N7K (200mL) ¥ K L, 2,18 £, 15 (200mL X 2) ZHL B, A HLAH FH IC /K B B AN
I, DR IR AT, FRE AR 24T 3 B alifk il / 2 B8 2.6 (v/v) =1:1) , 133 [ (3S,8R,
9S,10R, 13S,14S) -10, 13- —H3-17- (3-MEme L) -2,3,4,7,8,9,11,12,14, 155~ 1HH K,
I [al FE-3-HE] 3- R TR LR IR R (70d) (2.88g, 7" 298%) »
[0936]  'H NMR (400MHz,CDCl3) 88.62 (s, 1H) ,8.46 (d,1H) ,7.81 (d,1H) ,7.41-7.31 (m,1H) ,
6.07 (s, 1H) ,5.44 (d,1H) ,4.57-4.43 (m, 1H) ,4.29 (t,2H) ,3.74 (t,2H) ,3.36 (dd,1H) ,2.51-
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2.23(m,3H) ,2.17-1.37 (m,16H) ,1.08(s,3H) ,1.05(s,3H)

[0937]  #5PUE. [ (3S,8R,9S,10R,13S,14S) 10, 13-~ FI&-17- (3-Mug L) -2,3,4,7,8,
9,11,12,14, 15 T+ ZH-1H-3F & I [a] FE-3-2E] 3- 7 A A A Rk IR I (fL & 44)70)

[0938] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]3-

isopropoxycarbonyloxypropyl carbonate

[0939]

[0940] ¥4 [ (3S,8R,9S,10R,13S,14S) 10, 13- I F-17- (3-mEmg L) -2,3,4,7,8,9,11,
12,14, 15 FE-1HA K 6 9F [a] FE-3-JE 13- A AL IR iR (70d) (1.44g,3. 2mmol) 5T —
ST (50mL) H, IINAERE (0.38g,4.8mmol) ,0°C 20, 5/, ] s 82 I HH 3 G R IR
Pl (0.51g,4.15mmol) , N5E FiE SN 2/ o 7K (100mL) ¥ 2K e v, — & %58 (100mL X 2)
FBUR L, A A R Te /K IR ER AN T8 , 980 IR 4 1, FIRE IR A 2 4 o s 24k Chyiig/ — U
f5e/ BB (v/v/v) =50:50:1) , 133 & A& 44 [ (3S,8R,9S,10R,13S,14S) -10, 13- ~FF-17-
(3-mtne k) -2,3,4,7,8,9,11,12, 14, 15-F & -1H-2F % M [a] FE-3-F:] 3- R A FRA TR 2
WRERES (b &470) (0.53g,77%31%) .

[0941]  MS m/z (ESI) :538. 3 [M+H] .

[0942]  'H NMR (400MHz ,CDC13) 88.63 (d, 1H) ,8.47 (dd, 1H) ,7.77-7.63 (m,1H) ,7.32-7.22
(m,2H) ,6.02(dd, 1H) ,5.44 (d, 1H) ,4.96-4.76 (m, 1H) ,4.49 (m, 1H) ,4.23 (m,4H) ,2.50-2.34
(m,2H) ,2.28 (m, 1H) ,2.14-2.00 (m,5H) ,1.91 (m,2H) ,1.84-1.41 (m,8H) ,1.31 (s,3H) ,1.29
(s,3H) ,1.08(s,3H) ,1.05(s,3H) .

[0943]  sCjEfs]71

[0944]  [(3S,8R,9S,10R,13S,14S)-10, 13- ~HJE-17- (3-HtnE ) -2,3,4,7,8,9,11,12,
14, 15—+ -1H-3F [ M3 [al FE-3-HE] 2- [ Q-2 L LB AL 2] 4 REs HbaM71)
[0945] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[alphenanthren-3-y1]2-[ (2—aminoacetyl) amino]

acetate
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[0946]

71d ey uivg
[0947]  %—/: [(3S,8R,9S,10R,13S,14S) -10, 13-~ H 3E-17- (3-ntmedt) -2,3,4,7,8,
9,11,12,14, 15— S~ 1H- 8 43 [a] FE-3-3k] 2- (GRUT EUEHIL) k) 1R 0S (T1b)
[0948]  (3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (pyridin-3-y1)-2,3,4,7,8,9,
10,11,12,13,14,15-dodecahydro-1H-cyclopentala]lphenanthren-3-y1 2-((tert-

butoxycarbonyl) amino) acetate

[0950] ¥Rl Eb4F 2 (T1a) (3.49g,10mmol) N-#UT B IEH & (1.75g, 10mmol) .DMAP
(0.37g,3mmol) \1- (3- I EIERRL) -3-2 H:k W RZEH IR £L (EDCT) (2.3g,12mmol) U
B = FE GOmL) H, 50 C RTINS, 4R RINABOMLIK , FI =50 %5 (50mL X 3) ZHL, A L
FHITC /K R B 105, 308, W o e Tk 4, W B ) PR I A € i o i AR Al O e/ 2 TR
2B (v/v) =3:1) 83145 3 f[E 4464 [ (3S,8R,9S,10R, 13S,14S) 10, 13- —F JE-17- (3-Hit
L) -2,3,4,7,8,9,11,12,14, 15—~ 4 - 1H-3 & 4 3 [al FE-3-HL] 2- (GRUT A FL L)
AL CIREE (T1b) (3.1g, 7 #61% ) o

[0951] %5 — . [(3S,8R,9S,10R,13S,14S) -10, 13- ~FAF-17- (3-Htmg ) -2,3,4,7,8,
9,11,12,14, 15— & -1H-F K M FF [al FE-3-FE] 2- R L LR B (T1c)

[0952]  (3S,8R,9S,10R,13S,148) -10,13-dimethyl-17- (pyridin-3-y1)-2,3,4,7,8,9,
10,11,12,13,14,15-dodecahydro-1H-cyclopentala]phenanthren—-3-yl 2-aminoacetate
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[0953]

HalN A

ST
[0954] ¥4 [ (3S,8R,9S,10R,13S,14S) -10, 13- I F-17- (3-mEmE ) -2,3,4,7,8,9,11,
12,14, 15~ E- 113 R M3 [al FE-3-F8 ] 2- (GRUT A AR Al 28 4 RES (T1b) (3. 1g,
6.12mmo 1) A F|3mol/LEJERER /2B 2. B8 (50m1) W, R B.2h o ] R B2 A& &R H N IK
(100m1) , 30 738 73 Y, 7K JZ LRI BR S AN B4k 22 PH> 9, FH S e (50mL X 2) ZEHY,
A AR, JoAKBRER B8 T, ik D8 R DBV W 4 15 2143 B ol 44 [ (3S,8R,9S, 10R,
13S,14S) 10, 13- —H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12,14, 15— +E-1H-31 1% )G
I [a] FE-3-FE] 2-H B L TRER (Tle) (2.4g, 7 %96%) o

[0955] 45 =43.[(3S,8R,9S,10R,13S,14S) -10, 13-~ FFF-17- (3-NtAE ) -2,3,4,7,8,
9,11,12,14, 15— & -1H-31 ] —J@ I [al FE-3-FE] 2- - (GRUT AR B AL 20E) LB R
i) CIREE (T1d)

[0956]  (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (pyridin-3-y1)-2,3,4,7,8,9,
10,11,12,13,14,15-dodecahydro—1H-cyclopentala] phenanthren-3-y1 2-(2- ((tert-

butoxycarbonyl) amino) acetamido) acetate

[0958] ¥4 [ (3S,8R,9S,10R,13S,14S) 10, 13-~ F J-17- (3-mEmg ) -2,3,4,7,8,9,11,
12,14, 15—+E-1H-3 % =35 [al FE-3-3E ] 2% L 2 TR R (T1c) (813mg,2mmol) N-HL T 44
AL H AL (0.35g,2mmol) TBTU (462mg, 2. 2mmo1) .DIPEA (858mg, 6mmol) JIA 2 — & F 4¢
(10mL) H, 2 R BL2/N) 44 RN 20mL7K , F =& Bt (20mL X 3) ZEHL, A HLAH FH G KB
FREET 1, 1L U8, 15 DR VR R IR 40, TR B8 ) P ek e A £33 oy B 4 2 CF T / L FR 2L T8 (v /v)
=3:1) BRI A G E A (3S,8R,9S,10R, 13S,14S) -10, 13- B IE-17- 3-HErgk) -2,3,4,
7,8,9,11,12,14, 15— & -1H-3 % 45 9 [a] FE-3-FE] 2- (2- (GRUT R R AD) 20 4Bt
FEEHL) REE (T1d) (1.03g, 77261 %) .

[0959]  #5PU. [ (3S,8R,9S,10R,13S,14S) -10,13- ~HIHE-17- (3-AtnE L) -2,3,4,7,8,
9,11,12,14,15-HA-1H-3 % i if [al FE-3-FE ] 2-[ Q-EFE LB ) H L] 2l tb &
W)

[0960] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14 ,15-decahydro-1H-cyclopenta[alphenanthren-3-y1]2-[ (2—aminoacetyl) amino]

acetate
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o)
[0962] ¥ [(3S,8R,9S,10R,13S,14S) 10, 13- ~F F-17- (3-HEme ) -2,3,4,7,8,9,11,
12,14, 16— E-1H-3F L= I [al FE-3-HE] 2- (2- (GRUT L) 288 ) &
FRIE (71d) (1.03g,1.83mmol) MIAE|3mol /LI EEER/ IR . EG (10m1) W, I Si1ho 7] e M.AZ
FRHPMAK (10m1) , FiHE 307843 7K J25 F VAT 5 SN AL 22 PH> 9, A — &0 JE (20mL
X 2) ZEHL, B IFANE , oK BRI B T, i 08, K DR M 4 43 211453 2 4 [B1 44 [ (3S, 8R,
9S,10R,13S,145) 10,13~ ~HF&-17- 3-mgne ) -2,3,4,7,8,9,11,12,14, 15- & -1H-3F
I I [a] 3E-3-0E] 2- [ Q-2 L OB AL 2 5] IR (L &471) (0.41g,7%48% ) »
[0963] Ms m/z (ESI) :464.3[M+1].
[0964]  'H NMR (400MHz ,DMSO-ds) :68.60 (d, 1H) ,8.45 (dd, 1H) ,8.20 (m, 1H) ,7.78 (m, 1H) ,
7.36 (m,1H) ,6.13 (m,1H) ,5.41(d,1H) ,4.52 (m,1H) ,3.86 (d,2H) ,3.13(s,2H) ,2.33(d, 2H) ,
2.21 (m,1H) ,2.06 (m,3H) ,1.87-1.57 (m,10H) ,1.45(m,1H) ,1.11-1.03 (m,8H) »
[0965]  sijifa 572
[0966] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14, 15-1E-1H-3 [ M 3F [a] FE-3-HE] 2-[ (2S) -2-A AL A LI AL ] ZIRER (b &472)
[0967] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-[[ (2S)-2-
aminopropanoyl]amino]acetate
[0968]

e 72 a2
[0969] ZF—. [ (3S,8R,9S,10R,13S,14S) -10, 13- ~HJE-17- 3-ntrgHt) -2,3,4,7,8,
9,11,12,14,15- & -1H-FF L M3 [al FE-3-JE] 2- [ (2S) —2- GBUT AL A L) S EL T B %
H] R B (T2b)
[0970] (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (pyridin-3-y1)-2,3,4,7,8,9,
10,11,12,13,14,15-dodecahydro—1H-cyclopentala]phenanthren-3-yl 2-((S)-2-
((tert-butoxycarbonyl)amino) propanamido) acetate
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Q

[0972] %[ (3S,8R,9S,10R,13S,14S) -10, 13- = F-17- (3-mEmE k) -2,3,4,7,8,9,11,
12,14, 15~ S~ 1H-3 % %) [al FE-3-JL ] 2- AL 2 FREE (T1c) (1g,2.46mmol) N-LT 4K
HRIL-TH 2 (0.465g,2.46mmol) L TBTU (870mg, 2.7 1mmo1) \DIPEA (950mg, 7. 38mmol) A
B =S HF L (1omL) H, 2= B 2/INB] L A FR I 20mL 7K, B & S (20mL X 3) AEHL, H AL
FH P TC KR R B 15, ik U8, g DBV el v 4, 2 B ) Pk A € 1 43 s e 2 O ek / 20 1R
2.0 (v/v) =3:1) BB A A lE 4 [ (3S,8R,9S,10R,13S,14S) -10, 13- —H J£-17- (3-Nkig
$)-2,3,4,7,8,9,11,12,14,15- TS -1H-3F % 43 [a] FE-3-F] 2-[ (2S) —2- GRUT % AL
B FIE B G ] G IRER (72b) (0.96g, 7™ #68%) .

[0973] & — . [ (3S,8R,9S,10R,13S,14S) 10, 13- I H-17- (3-nkmg L) -2,3,4,7,8,
9,11,12,14, 15— FE-1H-3 K =i [al FE-3-F12- [ 2S) 22— N B le AL ] . e B (L&
M72)

[0974] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]2-[[ (2S)-2-

aminopropanoyl]amino]acetate

[0975]

[0976]  #[ (3S,8R,9S,10R,13S,14S)-10, 13-~ J-17- (3-ntrg L) -2,3,4,7,8,9,11,
12,14, 15- &~ 1H-3R % A [al FE-3-FE12-[ (2S) -2- (RUT &L ) @R A B L] 2
R (72b) (0.96g,1.66mmol) AN E|3mol /LITHCT/EA (10m1) H, e B 1h o [A] e REAR 29I
7K (10m1) , 453053 B4V, 7K Jz= LRI BR L AN B AL 22 PH> 9, A S HF e (20mL X 2) ZEHY,
A AN, To KR BB T8, ik UE L W SRV R A 4 43 21045 B A B A [ (3S,8R, 95, 1OR,
13S,14S) 10, 13- ~H JE-17- (3-mkmg kL) -2,3,4,7,8,9,11,12, 14, 15-F+E - 1H-31 1% )
I [al FE-3-HE] 2-[ (29) 2-F LB L ] L FRHER ((LA472) (0.48g, 7" #61%.) .

[0977]  Ms m/z (ESI) :478.3[M+1];

[0978]  'H NMR (400MHz ,DMSO-ds) : 68.60 (d, 1H) ,8.45 (dd, 1H) ,8.20 (m, 1H) ,7.81 (dt,1H) ,
7.35(ddd,1H) ,6.12 (m,1H) ,5.41(d,1H) ,4.50 (m, 1H) ,3.83(d,2H) ,3.19 (m,1H) ,2.32(d,
2H) ,2.21 (m,1H) ,2.06 (m,3H) ,1.87-1.57 (m, 1OH) ,1.41 (m,1H) ,1.15(d,3H) ,1.11-1.03 (m,
8H) o

[0979]  SEjits)73

[0980] [ (3S,8R,9S,10R,13S,14S)-10, 13- ~H3E-17- (3-HtngH) -2,3,4,7,8,9,11,12,
14, 15- & -1H-2 % S I [a] FE-3-2E] (2S) —2-[ (2S) -2 F-3- TR Jk - TR I e 22k ] TR PR I

108



CN 105646637 B iﬁ. EH :Fg 103/120 L

WEH73)
[0981] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (2S) -2-[ [ (2S) -2—amino—-3-

phenyl-propanoyl]amino]propanoate

[0983]

72d Has vy
[0984]  5—: [(3S,8R,9S,10R,13S,14S) -10, 13-~ H-17- (3-mnedk) -2,3,4,7,8,
9,11,12,14, 15—E-1H- 8 43 [a] FE-3-3E] 2- (GRUT #UE A L) Z0k) PR ES (73b)
[0985]  (S)-(3S,8R,9S,10R,13S,14S)-10,13~dimethyl1-17- (pyridin-3-y1) -2,3,4,7,
8,9,10,11,12,13,14,15-dodecahydro—1H-cyclopentalalphenanthren-3-y1 2-((tert-—

butoxycarbonyl) amino) propanoate

[0986]

[0987] R LL4FTE (1a) (3.49g,10mmol) N-FUT A HRFEL-TH AR (1.89g,10mmol) \DMAP
(0.37g,3mmol) \1- (3~ ~HEIERHL) -3- 235k W IZ R MRk (EDCT) (2.3g,12mmo1) A
B =S H BT GOmL) H1, 50 °C LT/, A4 R INAS0mLAK , F &0 fiE (50mL X 3) FEHL, A AL
FH PTG KB BR B T4, 3k i, 5 BB IR A7 , 5% B8 V) PR oA € % 4y B 2 40 O il / 1R
LG (v/v) =3:1) 15113 A B 44 [ (3S,8R,9S, 10R, 13S,14S) ~10, 13-~ H-17- G- ne
#)-2,3,4,7,8,9,11,12,14,15- & - 1H-3 % M JF [a] FE-3-FE ] 2- (GRUT A 30 D) &
F) HIRES (73b) (3.2g,77%62%) .

[0988] %5 . [(3S,8R,9S,10R,13S,14S) -10,13- ~HIF-17- (3-Atng L) -2,3,4,7,8,
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9 ’ 11 ’ 12 ) 14 ) 15_+%_1H_ﬂ:)jz:%# [a] %—3—%] Z_EL%W@ZQEE (730)
[0989] (S)-(3S,8R,9S,10R,13S,14S)-10,13-dimethyl1-17- (pyridin-3-y1)-2,3,4,7,
8,9,10,11,12,13,14,15-dodecahydro-1H-cyclopentalalphenanthren-3-yl 2-

aminopropanoate

[0990]

[0991]1 [ (3S,8R,9S,10R,13S,14S) -10, 13- = F-17- (3-mEmg ) -2,3,4,7,8,9,11,
12,14, 15— E-1H-3 R M3 [al FE-3-F8 ] 2- (GRUT A AR ) 2% IR ES (73b) (3. 2g,
6. 15mmo1) M F3mol/LI¥JHCL/EA (30m1) H1, & §i2h. [A] e SiAA FH i A K (100m1) , #i 30
AR, K ZE AR BR S AN AL P9, A & 58 (B0mL X 2) ZEHL, A A UM, B K
TR EE T 152, 198, W8 DV R R R 4 15 2145 B Al 44 [ (3S,8R, 95, 10R,13S,149) -10,13-—
FE-17- (3-MEmE ) -2,3,4,7,8,9,11,12,14, 15- S -1H-3F % 3 [a] FE-3- K] 2-%
FAMRES (73c) (2.6g,77#100%) .

[0992] %5 =4.[(3S,8R,9S,10R,13S,14S) -10,13- ~HIH-17- 3-AtnE kL) -2,3,4,7,8,
9,11,12,14,15- & -1H-2 % 4 JF [al FE-3-F&] (2S) -2-[ (2S) —2- GRUT A L) = -
3R B -TA Bk 2L ) TR R TS (73d)

[0993]  (S)-(3S,8R,9S,10R, 13S,14S) -10,13-dimethyl-17- (pyridin-3-y1) -2,3,4,7,
8,9,10,11,12,13,14,15-dodecahydro-1H-cyclopentalalphenanthren-3-y1 2-((S)-2-

((tert-butoxycarbonyl) amino) —3-phenylpropanamido) propanoate

[0995] ¥4 [(3S,8R,9S,10R,13S,14S) -10, 13-~ FH-17- (3-HtmEHL) -2,3,4,7,8,9,11,
12,14, 15-+E-1H-3F % 5 IF [a] FE-3-F ] 2-Z I IRES (73¢) (2.6g,6.18mmol) JN-FLT
ARF-L-RHE (1.64g,6.18mmol) \TBTU (2.18g,6.8mmol) \DIPEA (2.4g,18.5mmol) filI
AN B =S BE (30mL) 5 Z I8 BL2/NE , 7R R AN 20mL7K , F &R e (20mL X 3) ZEHL, A
HUAH FH TG /KR R B 5%, 3ok U, o D VB VA 4, %7 B8 4 Ak B A £ 43 s 2 4 (A vtk / 2
R G (v/v) =3:1) 123115 3 A E44 [ (3S,8R,9S,10R, 13S,14S) —10, 13— FF 3E—17- (3-Hit
mEdL) -2,3,4,7,8,9,11,12,14, 15— A-1H-3F & 45 5 [a] FE-3-3E] (2S) -2-[ (2S) —2— (#L
TR R F -3 ORE-TAME E  TR RS (73d) (2.5g, 77261 %) .

[0996]  ZEPY. [ (3S,8R,9S,10R,13S,148) 10, 13-~ H J-17- (3-nkng k) -2,3,4,7,8,
9,11,12,14, 15~ & -1H-3 & 45 9 [a] FE-3-F&] (29) —2-[ (2S) —2— & -3 R - Bt ik
I BRES b E73)

[0997] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- (3-pyridyl)-2,3,4,7,8,9,11,
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12,14,15-decahydro-1H-cyclopentala]phenanthren-3-y1] (2S) -2-[ [ (2S) -2—amino—-3-

phenyl-propanoyl]amino]propanoate

[0998]

[0999] ¥ [(3S,8R,9S,10R,13S,14S) 10, 13- ~F F-17- (3-HEme ) -2,3,4,7,8,9,11,
12,14, 15- & -1H- K M I [al FE-3-2E] (25) -2-[(29) -2- (BT AL ) & Hk-3-7%
BBz 2 RS (73d) (2.5g,3.74mmol) A 23mol/LEJHCL/EA (30m1) H1, ;2 N 1h. [H]
R AA Z A INK (50m1) , 4543053 80 40, 7K 2 FHEARR BREAN IR = P9, FH & 4t
(50mL X 2) ZEHL, & I A HLAH, JoK BRER 86 0%, 1k 98 , R DB V08 e ik 4 15 21145 B o 44
[ (3S,8R,9S,10R,13S,14S) -10,13- ~H }-17- 3-ntmgiL) -2,3,4,7,8,9,11,12,14, 15—+
S-1H-F IR [al JE-3-2E] (29) —2-[ (29) —2-F F-3-ZR FL-TA Bt g 2k ] N s (b &4
73) (1.9g,77%90%) .

[1000] Ms m/z (ESI) :568.3[M+1].

[1001]  'H NMR (400MHz ,DMSO-ds) : 88.60 (d, 1H) ,8.45 (dd, 1H) ,8.23(d, 1H) ,7.77 (dt, 1H) ,
7.35(ddd,1H) ,7.30-7.18 (m,5H) ,6.12(s,1H) ,5.41 (d,1H) ,4.50 (m, 1H) ,4.25 (m,1H) ,3.43
(dd,1H) ,2.99(dd,1H) ,2.61 (dd,1H) ,2.30 (d,2H) ,2.21 (m,1H) ,2.06 (m,3H) ,1.87-1.57 (m,
10H) ,1.41 (m,1H) ,1.29(d,3H) ,1.11-1.03 (m,8H) »

[1002]  SZjEfs]74

[1003] [ (3S,8R,9S,10R,13S,14S) -10, 13-~ HH-17- 3-MtrgiE) -2,3,4,7,8,9,11,12,
14, 15-F&-1H-3 3 45 JF [al GE-3-45] (2S) -2-[(2S) —2- [2-2 & L B fig 2 ] -3- IR -
e ] IR R (k510 74)

[1004] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-decahydro-1H-cyclopenta[a] phenanthren-3-y1]

[1005]  (2S)-2-[[ (2S)-2-[ (2—aminoacetyl)amino]-3-phenyl-propanoyl]amino]
propanoate

[1006]

F;lwﬁ¥i0"§g!

PRV
HEH TS 736 eI

[1007]  #E—: [ (3S,8R,9S,10R,13S,14S) -10, 13- ~H F-17- (3-mkngdt) -2,3,4,7,8,
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9,11,12,14,15- & -1H-FF L M JF [al FE-3-FE] (25) -2-[ (29) -2-[2- (BUT AL &
B IR ] -3- R - A M i 2k ] TR R R (74b)

[1008] (9S,12S) - (3S,8R,9S,10R,135,14S) -10,13-dimethyl1-17- (pyridin-3-yl) -2, 3,
4,7,8,9,10,11,12,13,14,15-dodecahydro-1H-cyclopentala]lphenanthren-3-y1 9-
benzyl-2,2,12-trimethyl-4,7,10-trioxo-3-0xa-5,8,11-triazatridecan—-13-oate

[1010] %[ (3S,8R,9S,10R,13S,14S) -10, 13- —H H:-17- (3-MtmE i) -2,3,4,7,8,9,11,
12,14, 15— & -1H-3 % ZJ@ 3 [al FE-3-4E] (2S) -2-[ (2S) -2-% 2 -3-OR - TA B e i ] T
MEES (b5 73) (1.6g,2.82mmol) N-HUT U HRIEL-TA 218 (0.494g,2.82mol) \TBTU (1g,
3.1mmol) \DIPEA (1.1g,8.46mmol) I B & F k& (20mL) 1, =36 5 N 27N, 44 RN
20mL7K , I = SUH B (20mL X 3) ZEHL, A LAH FH o KB B B8 105 , 198, F B8 VR Dok K A 4 , %
BE ) FRE e A el oy B R 2l C Ve / L BR Ul (v/v) =3: 1) 13 B43 At [l 44 [ (3S, 8R, 98,
10R,13S,14S) -10, 13- = FH&-17- 3-Mtre kL) -2,3,4,7,8,9,11,12,14, 15- - 1H- 3L
T FF lal 3E-3-HE] (29) —2-[ (2S) —2-[2- GRUT 2 A pie di) ik 4 M e Ak ] -3 -1 - PR Bt i
FEITAIRES (T4b) (1.7g,77%85% ) o

[1011] %5 — 4. [(3S,8R,9S,10R,13S,14S) -10,13- ~HI H-17- (3-Atng kL) -2,3,4,7,8,
9,11,12,14, 15- P& -1H-3 5 —J@ 3 [a] FE-3-3] (29) —2-[ (2S) —2- [2-% B 4 B fec i ] -3
IR - TR e R ] TR IR IR (& 474)

[1012]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-deca hydro-1H-cyclopentalalphenanthren-3-y1] (2S)-2-[[ (2S)-2-[ (2-

aminoacetyl) amino] -3—-phenyl-propanoyl]amino]propanoate

[1014]  #%[ (3S,8R,9S,10R,13S,148) -10, 13-~ H J:-17- (3-Mmg L) -2,3,4,7,8,9,11,
12,14, 15~ E-1H-3 & )@ I [a] FE-3-3E] (29) —2-[ (2S) —2-[2- GRUT A dh) At &
P e ] — 3 2 - TR Mk e 2t ] TR R BB (74b) (1.7g,2.35mmo 1) A E3mol /LEFJHCL /EA (30m1)
W, [ BETho (] OB Z R I IK (50m1) , $i4 3043 B 433, 7K 2= FH v e I S A Ak, 22 PHD
9, =& F fit GomL X 2) L, A FEAHAH , To/K BRER B T4, 1 98 , W 8 MR Wk 4 15 2115
9 {28 44 [ (3S,8R,9S,10R, 13S,14S) -10, 13- ~F HE-17- (3-MkIE L) -2,3,4,7,8,9,11,12,
14, 15-FE - 1H-3F % 0 9 [a] FE-3-3E] (2S) -2-[ (29) —2- [2- GRUT S AL R IL) R 2. Wi
B -3-OR - TA M i L ] T BRI (T4b) (1. 1g, 7™ Z75%) »

[1015]  Ms m/z (ESI) :625.3[M+1] .
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[1016]  'H NMR (400MHz ,DMSO-ds) : 88.60 (d, 1H) ,8.54 (d, 1H) ,8.45 (dd, 1H) ,7.98 (br, 1H) ,
7.77(dt,1H) ,7.35(ddd,1H) ,7.28-7.16 (m,5H) ,6.11 (m, 1H) ,5.41 (d,1H) ,4.61 (br,1H) ,
4.50 (m,1H) ,4.24 (m,1H) ,3.05-3.01 (m,3H) ,2.83(dd, 1H) ,2.30(d,2H) ,2.21 (m,1H) ,2.06
(m,3H) ,1.87-1.57 (m,10H) ,1.41 (m,1H) ,1.32(d,3H) ,1.11-1.03 (m,8H) »

[1017]  SEjEfI75

[1018] [ (3S,8R,9S,10R,13S,14S) -10, 13- B H-17- 3-HtrgiE) -2,3,4,7,8,9,11,12,
14, 16— & -1H-FF K M55 [al FE-3-2E] (25) -2,6- 2 LT RER (LA 75)

[1019] [ (35,8R,9S,10R,13S,14S) -10,13~dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-deca hydro-1H-cyclopentalalphenanthren-3-y1] (2S)-2,6-

diaminohexanoate

[1020]

[1021]

1L
HzN\N%O o
NH5

{75

’ * BockN

1a 7ok
[1022]  #5—45: [(3S,8R,9S,10R, 13S,14S) -10, 13-~ H-17- (3-mnedk) -2,3,4,7,8,
9,11,12,14,15-+&-IH-M % M Jf [al FE-3-F&] (25) -2,6- = GRUT A FEHdE) AAEC %
B (75b)
[1023]  (S)-(3S,8R,9S,10R,13S,14S)-10,13~dimethyl1-17- (pyridin-3-y1) -2,3,4,7,
8,9,10,11,12,13,14,15-dodecahydro-1H-cyclopentala]phenanthren-3-yl 2,6-bis

((tert-butoxycarbonyl) amino) hexanoate

[1024]

BocHN. -~

[1025] WP Lb4F e 1a (1.8g,5.16mmol) N, N- U T & I -L-F A (1.79¢g,
5.16mmol) JTBTU (1.82g,5.68mmol) \DIPEA (1.33g,10.32mmo1) HIAF| — & & (20mL) 1,
IS 2/ AR RN 20mL K, H & 5t (20mL X 3) ZEHL, A7 HUAH H o K R R B 14
L8 K DR T A L i B ) PR AT 01 o Bl (e / LR S B8 (v/v) =3: 1) 193]
B4 (3S,8R,9S, 10R, 13S,14S) -10, 13- —F HE-17- (3-HtiEH) -2,3,4,7,8,9,11,
12,14, 15=F-1H-3 % i 9 [a] FE-3-35E] (28) -2, 6- = GRUT S 2R FR IE) &2 O IR IR
(75b) (0.87g, 7" %25%)
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[1026]1 & —.[(3S,8R,9S,10R,13S,14S) 10, 13- ~FHH-17- (3-nkng L) -2,3,4,7,8,
9,11,12,14, 15~ &~ 1H-21 % M [a] FE-3-E] (29) -2,6- ~Z L O R L &H75)

[1027] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethy1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-deca hydro-1H-cyclopentalalphenanthren-3-y1] (2S)-2,6-

diaminohexanoate

[1029]  ¥4[ (3S,8R,9S,10R,13S,14S) -10, 13- = F-17- (3-mEmg ) -2,3,4,7,8,9,11,
12,14, 15~ 8- 1H- 3 M JF [al FE-3-2E] (2S) -2, 6~ GRUT AL e 2L) & 24 O IR IR
(75b) (0.87g,2.23mmol) JIAFI3mol/LITHCL/EA (10m1) H, S8 Lh [H] 2 REAE 2 in A 7k
(10m1) , FiFE:30 7 Bh 4335, 7K J2 F L AR B2 S BNAA L 22 PHY 9, FH &R e (20mL X 2) ZEHY, &
FEA VAL, To KRR B 105, 108 , R D8R ol R 9 4 49 21145 2 Al 44 [ (3S,8R,9S,10R, 138,
148) -10,13- A JE-17- 3-HkmE L) -2,3,4,7,8,9,11,12, 14,15~ A -1H-3F % — 4 3 [a]
FE-3-2] (29) -2, 6- AT R ((L&H75) (0.5g,7"%64%) .

[1030]  Ms m/z (ESI) :478.3[M+1].

[1031]  'H NMR (400MHz ,DMSO-ds) :88.60 (d, 1H) ,8.45 (dd, 1H) ,7.78 (dt, 1H) ,7.36 (ddd,
1H) ,6.13 (m, 1H) ,5.41 (d, 1H) ,4.52 (m, 1H) ,3.25(dd, 1H) ,3.13 (s, 2H) ,2.30-2.20 (m, 3H) ,
2.06 (m,3H) ,1.87-1.32(m,19H) ,1.11-1.03 (m,8H) »

[1032]  sKjafs|76

[1033]  [(3S,8R,9S,10R,13S,14S) -10, 13- —H 3-17- (3-MtmEH) -2,3,4,7,8,9,11,12,
14, 15-+E-1H-3F [ M IF [a] FE-3-J] (1-FF R -4-WRE L) iR BE (th5416)

[1034]  [(3S,8R,9S,10R,13S,14S) -10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-deca hydro-1H-cyclopentala]phenanthren—-3-yl] (1-methyl-4-piperidyl)

carbonate

[1035]

& srre
[1036]  fa] e b IR H AR YOI DU SR IR (50mL) EALEH (0. 2g,5mmo 1) , UK , 2218355 finN-
F-4-URNERE (0.48g,4 . 2mmol) , 52 KB3048 K [ (3S,8R,9S,10R, 13S,14S) -10,13-—
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FHE-17- 3MEnEHE) -2,3,4,7,8,9,11,12,14, 15— & - 1H-3F % 4% 3F [a] FE-3-JL T mkme—
1-FRIRER b541) (1.55g,3.5mmol) ¥ T-20mL VY S e H , S22 N &8 R R, 58 =i
SRS /INI] AR Z IR AL B K (100mL) , I S & (100mL X 2) A5, H ALAH 7K
DRI T8, i U8, MG UE VR R e i, , B B8 W R A (2 o i 4 4l (R P e/ BE (v/v)
=20:1) 152153 3 A FERAT [ (3S,8R,9S,10R,13S,14S) -10, 13- —FI FE-17- (3-ALng L) -
2,3,4,7,8,9,11,12, 14, 15 TE-1HH L M@ I [a] FE-3-2E] (- H-4-0Re L) B g (fk
EW76) (1.3g,76%) -

[1037]  MS m/z (ESI) :491.2[M+1].

[1038]  'H NMR (400MHz ,CDC13) 68.62(d, 1H) ,8.46 (dd, 1H) ,7.64 (dt,1H) ,7.21 (dd, 1H) ,
6.03-5.89 (m, 1H) ,5.44 (d,1H) ,4.67 (s, 1H) ,4.49 (tt,1H) ,2.72 (s,2H) ,2.52-2.38 (m, 2H) ,
2.32(s,3H) ,2.27(ddd, 2H) ,2.04 (ddd,6H) ,1.92-1.74 (m,4H) ,1.74-1.40 (m,7H) ,1.08 (s,
3H) ,1.05 (s,3H) »

[1039]  sLjfafsl77

[1040] 2-[[(3S,8R,9S,10R,13S,14S)-10, 13- ~HH&-17- 3-AtrgdL) -2,3,4,7,8,9,11,
12,14, 15 FE-IH-3F & M 9 [a] FE-3- R ] S L g Ak ] £ 0 (29) —2-% -2 k- 2 TR I
AT

[1041]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

(2S) -2-amino—-2-phenyl-acetate

[1042] m o

s}
HO\/‘o’u\o

a2a
[1043]  #E—5:2-[[ (3S,8R,9S,10R,13S,14S) -10, 13-~ H-17- 3-Mtue L) -2,3,4,7,
8,9,11,12,14, 15+ E-IH-3A R i JF [a] FE-3-FE ] A T B sa Ik ] £ 3 (29) -2- GRUT S5k
H) —2- IR 2R (T7b)

[1044] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1]oxycarbonyloxy]ethyl

(2S) —2- (tert-butoxycarbonylamino) -2—-phenyl-acetate
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[1045]
NHBoo o

S8 Sl A

[1046]  [] e NJHR AR NN [ (3S,8R,9S, 10R, 13S,14S) —10-13- — FF FL—17- (3-Eig k) -
2,3,4,7,8,9,11,12,14,15- & -1H-F % =% 3 [a] FE-3- L] 2- 3R B 2 A IR ES (32a)
(2.01g,8mmol) « (2S) —2- (BT A FE L) —2- K IH- 2 (2.19g,5mmol) \4- - F Lk ng
(DMAP) (0.18g,1.5mmol) . ¥R JEHk W % (DCC) (2.58g,12.5mmol) A1 & FF 4% (100mL) ,
RSN AR FRIIAK (100mL) , F & F Fe (100mL X 3) 28, & -G LA, AHLHH
ToAKER BT L, DR el R IR AT , Bk B ) IR R A € 1 70 B e 2 Cr vtk / 2L BR
(v/v) =4:1) BRE R A ARE AR 2-[[ (3S,8R,9S, 10R, 13S,149) -10, 13- —H H-17- (3-
mEnE ) -2,3,4,7,8,9,11,12,14, 15 - 1H-F R M3 [al E-3- L] A LA 0t ] 2 3
(29) =2 (BUT AL L) —2-RIE ARG (T7h) (2.33g, 77 #70%) o

[1047] & —35.2-[[(3S,8R,9S,10R,13S,14S) -10, 13-~ F J-17- (3-ntmg &) -2,3,4,7,
8,9,11,12,14, 15 E-1H-3 % M FF [a] FE-3-FL ] AL L] 2 0k (29) —2-F 2Rk
FRlE (A7)

[1048]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

(2S) -2-amino—-2-phenyl-acetate

[1049]

[1050]  fa] je S N 2-[[ (3S,8R,9S,10R,13S,14S) —10, 13- A JE-17- (3-Hkmg &) -
2,3,4,7,8,9,11,12,14, 15- M- 1H-F )@ I [a] FE-3-JE ] A A2t ] £ 0 (29) —2- (L
TR -2-FE R 2R B (T7a) (2.33g,3.5mmol) FlZ, 1R 2. B £k BR vA TR (3M) (20mL,
60mmo1) , & i S B3N, A4 F3 00 N VLRIl BR S VA VR (100mL) , F 2.2 2. T (100mL X 3) <
B, A FA AU, A AU TG KB R BE 058, 3ok 98, g R0 Rl e IR i » 75 380 R 2 VR i 2-
[[(3S,8R,9S,10R,13S,14S) 10, 13- —FF F-17- (3-nkmedt) -2,3,4,7,8,9,11,12,14,15+
S-IH-3R % 9 [a] FE-3-FL ] A LR IL ) 2.5 (2S) -2~ -2-F- - Z R BR (b & 977)
(1.9g,77%95%) »

[1051]1 'H NMR (400MHz,CDCl3) 88.62 (s,1H) ,8.46 (d,1H) ,7.65(d,1H) ,7.42-7.27 (m,5H) ,
7.22(dd,1H) ,6.00(dd,1H) ,5.44 (d,1H) ,4.68 (s,1H) ,4.54-4.35 (m,2H) ,4.35-4.20 (m,
3H) ,2.52(s,2H) ,2.47-2.33 (m,2H) ,2.27 (m, 1H) ,2.14-2.00 (m,4H) ,1.91 (m,2H) ,1.82-
1.54 (m,6H) ,1.49 (m,1H) ,1.08 (s,4H) ,1.05(s,3H) .

[1052]1  MS m/z (ESI) :571.3[M+1].
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[1053]  SZjEfs]78

[1054] [ (3S,8R,9S,10R,13S,14S)-10, 13- - F-17- (3-ntneiE) -2,3,4,7,8,9,11,12,
14, 15- & -1H-3 8 45 9F [al FE-3- 2] (29) —2- % H-3- (LH-WKME-4-J%) AR ER (k&4
78)

[1055] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- (3-pyridyl) -2,3,4,7,8,9,11,
12,14,15-deca hydro—1H-cyclopentalalphenanthren-3-y1] (2S) -2-amino-3- (1H-
imidazol-4-yl) propanoate

[1056]

5]
NJ/\(U\- : . )
4 OH mb
Boc<N ’ NHBoo — (J/\HL
BocN-~ NHBoc ;
78a 78b W78

[1057]  BE—2 fUT H4-[ (2S) -2- GRUT S pe 2 ) -3-[[ (3S,8R, 95, 10R, 13S,149) -
10, 13- “H3E-17- G-Htme k) -2,3,4,7,8,9,11,12,14, 15-+E - 1H-3F % %I [a] FE-3-
H ] A ] -3 AT A ] ke -1 - FR RS (78b)

[1058] tert-butyl 4-[(2S)-2- (tert-butoxycarbonylamino)-3-[[ (3S,8R,9S,10R,
13S,14S8)-10,13-d imethyl-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro-1H-
cyclopentalalphenanthren-3-y1]oxy]-3-oxo—propyl]imidazole-1-carboxylate

[1059] ]
N ~ H
Bogﬂm?:
[1060] % (3S,8R,9S,10R, 13S,14S)-10,13- —H JE-17- (3-Mkmg kL) -2,3,4,7,8,9,11,
12,14, 15-FE-1H-3 % )i 9f [a] FE-3-BF (1a) (3.0g,8.6mmol) & T ~S F it (20mL) 1,
TN (S) =3= (1= BUT PR AE) — 1 H-BR M4 -JE) —2- (GRUT 4 Pk 2E) &) AR (78a) (6. 1g,
17.2mmol) , 1- 7, J:— (3- — AR EL G LA 52) Tk — W £ 5 2k (2. 6mg, 12. 9mmol) ,4- — FF 4 ik
Mo (1. 1Img,8.6mmol) 2336 e Si6/NBf, 7K (50mL X 2) ¥t , To /K BRER AN -0 , 9 e vk 4 » PR
FEEMr @ st (CE P/ FEE=20:1) 328 A FEEK T H-4-[ 2S) —2- BUT Ak
s ) -3-1[ (3S,8R,9S, 10R, 13S,14S) -10, 13- ~H F-17- (3-MEmEdt) -2,3,4,7,8,9, 11,
12,14, 16~ E - IH-38 [ i I [al FE-3- 28 ] S8 ] -3 -4 - TR 2 ] g s 2 - 1 - FR iR Bis (78b)
(2.0g,/"#34%) .
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[1061] & . [(3S,8R,9S,10R,13S,14S) 10, 13- ~HH-17- (3-nkng L) -2,3,4,7,8,
9,11,12,14,15- A -H- R M [a] SE-3-3E] (2S) —2-2 -3 (1H-BRME-4-35) TR IR
HAET8)

[1062] [ (3S,8R,9S,10R,13S,14S) -10,13-dimethyl1-17- 3-pyridyl)-2,3,4,7,8,9,11,
12,14,15-deca hydro—1H-cyclopentalalphenanthren-3-y1] (2S) -2—-amino-3- (1H-

imidazol-4-yl) propanoate

[1063]

HN=
[1064] BT Fed-[ (2S) —2- BT E I A HE) -3-[[ (3S,8R,9S,10R,13S,14S) -10, 13-
T (3-MEnEIL) -2,3,4,7,8,9,11,12,14,15- & - IH-F & I [al FE-3- 2] A
] -3 S AT R Tk e - 1-F R R (78Db) (2.0g,2.9mmol) & T 211K L R 4 BR (4mol /L,
20mL) H, F IR PR30 2 B, i iR B B A A, N ZK (20mL) BlAk , ek R A 4 T AR
HZEMr o smaife (CE P b/ FEE=10:1) .43 2|3 445 [ (3S,8R,9S,10R,13S,14S) -10,
13- = FJE-17- (3-HEmE L) -2,3,4,7,8,9,11,12,14,15- A -1H-3F 5 49 [a] FE-3- 3]
(2S) —2-5 F-3- (1H-WKkME-4-J5) N ER R ((LAH78) (1.0g,7"#58%) -
[1065]  'H NMR (400MHz ,MeOD) 68.55 (d, 1H) ,8.40 (dd,1.5Hz, 1H) ,7.85 (dt,1H) ,7.73 (s,
1H) ,7.40 (ddd,1H) ,7.02 (s, 1H) ,6.11 (dd, 1H) ,5.46 (d,1H) ,4.64 (dt,1H) ,4.15-4.10 (m,
2H) ,3.13(ddd,J=22.5,15.1,6.6Hz,2H) ,2.40-2.27 (m,3H) ,2.22-2.08 (m,2H) ,1.98-1.82
(m,3H) ,1.85-1.45 (m,6H) ,1.24-1.01 (m,8H) .
[1066]  SKTaf5]79
[1067]  2-[[(3S,8R,9S,10R,13S,14S)-10, 13- ~H H&-17- 3-AtrngdL) -2,3,4,7,8,9,11,
12,14, 15- & -1H-3F % 200 I [a] FE-3-JE ) Al it AL ] & LR e -4-F IR R (b 54
79)
[1068]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren-3-y1]oxycarbonyloxy]ethyl
piperidine—4-carboxylate
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[1069]

L9

NN
[
2

. H

BOOL

. 0\/\0/"\0 !
Q
79
32a:

[1070] ZE— . 1-§UT H-4-[2-[[(3S,8R,9S,10R, 13S,14S) -10, 13- ~FH-17- (3-ntug
£)-2,3,4,7,8,9,11,12,14,15- & -1H-F R Jh I [a] FE-3-F: ] A AL e A L ] £ AR
WE-1,4-—HEREE (79b)

[1071]  1-tert-butyl-4-[2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-
pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro-1H-cyclopenta[alphenanthren—-3-y1]
oxycarbonyloxy]ethyl]piperidine-1,4-dicarboxylate

e

[1073] 4% (35,8R,9S,10R, 13S,145) 10, 13-~ H J&-17- (3-mtme £) -2,3,4,7,8,9,11,
12,14, 15~ TS~ 1H-FF L M [a] JE-3-JE] 2-F2 L FERRIL I (32a) (2.0g,4.6mmol) ¥4 T
S BE (30mL) H, ML= GRUT e E) WRIE -4- 21 (2.1¢,9. 2mmol) JIAN1-Z - (3-=H
FEE LTI B W i EhER £ (1000mg , 5. Immo1) ,4— - F & LM IE (561mg, 4. 6mmol) F G %
JSE2 /NS, FE ] A4S, 98 e T A T U8, FHARE AT JE AT - S 4l CRililE/ IR G Bie=2:1) , 15
B A [E A 1 -4 T FE-4-[2-[[ (3S,8R,9S,10R, 13S,14S) -10, 13- — FF Fk—17- (3-nth g
) -2,3,4,7,8,9,11,12,14, 15— & -1H-F R J@ I [a] FE-3- 2 ] Ak e s Ot ] 2 BRIk
WE-1,4- —FERES (79b) (2.0g,77267%) »

[1074] %5 —35.2-[[ (3S,8R,9S,10R, 13S,14S) -10, 13- —F }-17- (3-RLmgR) -2,3,4,7,
8,9,11,12,14, 15— & - 1H-F % 0 9 [a] JE-3-Fk ] S L B I 4 L ] 2 R e -4 - IR I
HEM79)

[1075]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridy1)-2,3,4,7,8,9,
11,12,14,15-decahydro-1H-cyclopentalalphenanthren-3-yl]oxycarbonyloxy]
ethylpiperidine—-4-carboxylate
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[1077] ¥ 1-8UT F-4-[2-[[(3S,8R,9S,10R,13S,14S) -10, 13- —H H-17- (3-HEug L) -
2,3,4,7,8,9,11,12,14, 15—1& - 1H-3 [ 45 5F [a] FE-3-F ] S AL e I A 0 ] £ IR E- 1
4-"HRHs (79b) (2.0g,3. lmmol) & T R LR LB (4mol /L, 20mL) H, = @4 HE:30 75,
o PEAS B A 8 AL, 0N 2K (0mL) BlAY , 0 Wi+, IR Z A 3 B AiAe (& P b/
HEE=10:1) , 53 A G EER2-[[(3S,8R,9S,10R,13S,14S) -10, 13- —HI F-17- (3-HLnE
#)-2,3,4,7,8,9,11,12,14,15-1TE - 1H-B I M5 [a] FE-3-FE ] S L AL A 2L ] 2 L0k
WE-4-FIRER (b &579) (1.0g, 7" %60%) .

[1078]  Ms m/z (ESI) :549.2[M+1].

[1079]1  'H NMR (400MHz,CDC13) 68.61 (d,J=1.7Hz,1H) ,8.46 (dd,J=4.8,1.6Hz, 11) ,
7.73-7.59 (m,1H) ,7.25-7.12 (m, 1H) ,5.99(dd,J=3.1,1.7Hz,1H) ,5.44 (d,J=5.1Hz, 1H) ,
4.49(dd,J=10.6,5.1Hz,1H) ,4.33 (s,4H) ,3.22(dt,J=12.6,4.2Hz,2H) ,2.91-2.21 (m,
8H) ,2.14-2.02 (m,5H) ,1.95-1.48 (m,10H) ,1.17-0.98 (m,8H) »

[1080]  sKiaf5180

[10811 2-[[(3S,8R,9S,10R,13S,14S)-10,13-10, 13- ~HF-17- (3-mtngdL) -2,3,4,7,
8,9,11,12,14,15— & -1H-2 8 —J@ I [a] FE-3-FE ] SR A AL S 2k ] 0 1 - R IR g -4 - FR
Rl (LA 480)

[1082]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopenta[a]phenanthren—-3-y1l]oxycarbonyloxy]ethyl1l-
methylpiperidine—-4-carboxylate

[1083]

355 thé 80
[1084] % (3S,8R,9S,10R,13S,14S)-10,13- = F-17- (3-mtmg kL) -2,3,4,7,8,9,11,
12,14, 15-+E-1H-3F % I [a] FE-3-F] 2-52 2 BRI g 32a (1.0g,2. 3mmo 1) & T &
FAgE (20mL) H, N 1-F 3 —4-WR IE B2 (184mg, 1.5mmol) , PR JEhR — W ik (226mg,
1.1mmol) ,4- —FR & JEMLIE (492mg, 3. 4mmo 1) Z I SN 27N 540 °C e 27N, fli [l 44
R A8 0, FREICAE B o B 4l (SR /B =10:1) , 43 3| 3 o [f5 4R 1) 2-
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[[(3S,8R,9S,10R,13S,14S)-10,13-10,13- A 3E-17- 3-nkrgiL) -2,3,4,7,8,9,11,12,
14,15-FE-1H-T % J5 5 [a] FE-3-FE ] A e L U ] £ 1 - LR g —4- R R s (&
¥180) (400mg , F=#27%) »

[1085] Ms m/z (ESI) :563.3[M+1].

[1086] 'H NMR (400MHz,CDC13) 68.62(d,1H) ,8.46 (dd,1H) ,7.76=7.59 (m, 1H) ,7.22 (m,
1H) ,5.99 (dd,1H) ,5.44 (d,1H) ,4.50 (m, 1H) ,4.34 (m,4H) ,3.04-2.91 (m,2H) ,2.58-2.33 (m,
8H) ,2.27 (m,2H) ,2.17-1.87 (m,9H) ,1.85-1.44 (m,6H) ,1.22-1.00 (m,8H) »

[1087]  sZjfafs81

[1088] 2-[[(3S,8R,9S,10R,13S,14S)~10,13-10,13- ~H F-17- 3-Htmedt) -2,3,4,7,
8,9,11,12,14, 15— E-1H-3F [ M5 9 [a] FE-3-FE ] | A e S 4 Ak ] 5k (29) —2-F -3-
(LH-WKME-4-J5) TR ER (fh59)81)

[1089] 2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- 3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl
(2S) —2-amino-3- (1H-imidazol-4-y1) propanoate

[1090]

a
N oM 3 /=N B o

‘Y/\A)L e WY, :
Bbg\l"t NBoao VMO\/’\OJLO

Bis © 8ib

[1091] 5D T H4-1(29) —2- GRUT AL @ k) -3-[2-[[ (3S,8R,9S,10R, 138,
148) =10, 13- ~H FE-17- (3-fmeIE) -2,3,4,7,8,9,11,12,14, 15+~ 1H-3F % 45 5F [a]
FE-3- Ak ] U PR L A R ] 25 R ] -3 TA R ] WK - 1 - FR IR B (81D)

[1092]  tert-butyl 4-[ (2S) —2- (tert-butoxycarbonylamino)-3-[2-[[ (3S,8R,9S, 10R,
13S,14S) -10,13-dimethyl1-17- (3-pyridyl)-2,3,4,7,8,9,11,12,14,15-decahydro—1H-
cyclopentalal phenanthren—3-yl]oxycarbonyloxylethoxy]-3-oxo—propyl]imidazole-

l-carboxylate

[1093]

BocN/kN NHBoc o}

I : 3

g O g

\)\/\n/ \/\OJLO
@]

[1094] ¥ (3S,8R,9S,10R,13S,14S)-10,13- —HF-17- 3-mtme L) -2,3,4,7,8,9,11,
12,14, 15-+E-1H- X 091 [a] FE-3-FE] 2-F2 2 IR IR TR (32a) (2.0g,4.6mmol) V5T —
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S LT 25mL) H, I (S) —3— (1= GRUT BBk AS) —1H-IRe4-J5) —2— (GRUT Eedt) &) N
iz (81a) (1.5g,5.8mmol) A FRC 2k WV fi% (881mg,4 . 3mmo1) ,4- & LML e (2. 4g,
6. 9mmo 1) 2= I S N 2/)NI) Fihig A4 , 980 TR 4 T8V, PB4 Z AT o i 4l Ak Chivhiig/ 2
R lE=2:1) , 493 A A AR BT FR4-[(2S) —2- GRUT okt 2 A -3-[2-[[ (3S,8R, 95,
10R,13S,14S) -10, 13-~ F H&-17- 3-Mtue kL) -2,3,4,7,8,9,11,12,14, 15-F-1H-3 L
I lal JE-3-FE ) AR A A I ) £ I ] -3 S AR T R D K - 1 - R BiS (81Db) (2.5,
FERT0%) o

[1095] & —3.2-[[(3S,8R,9S,10R,13S,14S)-10,13-10, 13- = F3E-17- (3-HEmE L) -2,
3,4,7,8,9,11,12,14, 15— S -1H-F K = JA I [a] FE-3- L A B A U R ] 5 (29) —2-%
H-3- (1H-IR s -4-JL) TRHERHEE (b & 4281)

[1096]  2-[[(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17- (3-pyridyl)-2,3,4,7,8,9,
11,12,14,15-decahydro—1H-cyclopentalalphenanthren—-3-yl]Joxycarbonyloxylethyl

(2S) —2-amino-3- (1H-imidazol-4-y1) propanoate

[1098] Mg T F4-[(2S) —2- GBUT AR 2 ) -3-[2-[[ (3S,8R,9S,10R, 13S,14S) -10,
13-~ JE-17- 3-AmE L) -2,3,4,7,8,9,11,12,14,15- A -1H-3 % 45 9 [a] FE-3-3E]
AR S ] A ] -3 AR TR Ik e - 1 - R B (81b) (2.5g,3.4mmo]) 75 T #hFR 2
B .16 (4mol /L, 20mL) H, Z I HEFE30 53-8, 1k 945 21 [ E ] 44 , i N i A B2 S B 7K 0 VR
(20mL) Bt , T /K BR PR T A WLZ R I 4 T, IR BCRE JE AT 7 B alif (&P e/ R
=10:1) , 2R A G FE KR 2-[[ (3S,8R,9S5,10R,13S,14S) -10,13-10, 13-~ J£-17- (3-Hit
WEHE) -2,3,4,7,8,9,11,12,14, 15— S - 1H-3F R M I [al FE-3- R 1AL A ] 2 3
(29) —2-Z -3 (LH-WKIE-4-F5) TR TR (b 54781) (600mg, = #31%) .

[1099] Ms m/z (ESI) :575.2[M+1],

[1100]  'H NMR (400MHz ,MeOD) 88.55 (s,1H) ,8.41(d,J=4.8Hz,1H) ,7.87 (s,1H) ,7.77(d,
J=4.7Hz ,1H) ,7.40(dd,J=7.9,4.9Hz,1H) ,7.07 (s, 1H) ,6.11 (s, 1H) ,5.47 (s, 1H) ,4.51-
4.20 (m,5H) ,3.20 (ddd,J=22.8,15.3,6.4Hz,3H) ,2.48-2.25 (m,3H) ,2.12(dd,J=27.1,
11.6Hz,3H) ,1.96 (d,]=10.1Hz,2H) ,1.86-1.48 (m,7H) ,1.27-0.99 (m,8H) .

[1101]  SEjafs)82

[1102]  ZEH3E£2-[[ (3S,8R,9S,10R,13S,14S) -10,13-10, 13- ~F JE-17- (3-nkng k) -2,
3,4,7,8,9,11,12,14,15- TS -1H-FF 4 IF [a] FE-3- ] Al B B ik A L ] & BRI (L
482)

[1103]  Benzyl 2-[[(3S,8R,9S,10R,13S,145)-10,13-dimethyl-17- (3-pyridyl)-2,3,
4,7,8,9,11,12,14,15-decahydro-1H-cyclopentalalphenanthren-3-y1]

oxycarbonyloxy]ethyl carbonate
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[1104]

82a it 82
[1105] ¥4 (3S,8R,9S,10R,13S,14S) -10,13- ~H3E-17- (3-mtngdt) -2,3,4,7,8,9,11,
12,14, 15-+E-1H-3R R 431 [a] FE-3-3E] 2- 0 2 L0 R BE (32a) (1.5g,3.4mmol) & T —
A H ke (15mL) B, BRI =28 (283.9mg, 5. Immo 1) , NN E H R % B (82a)
(864.8mg,5. lmmo1) , 2 i S N5 /INIT, Fehp [T 4 , ol 34 4 -8 v, A BOAE: J2 4 49 T i
ChRnEE/ IR G EE=2:1) , 33| ElE iR R AE2- [ [ (3S,8R,9S,10R,13S,14S) -10, 13-
10,13- —HH-17- 3-Atngdt) -2,3,4,7,8,9,11,12,14, 15-+E - 1H-3 % 45 3F [a] FE-3-
] U ] BRI R (LA 82) (1.0g, 7 #852%) .
[1106]  Ms m/z (ESD) :572.2[M+1].
[1107]  'H NMR (400MHz ,CDC13) 68.62(d,1H) ,8.47 (m,1H) ,7.69 (d, 1H) ,7.46-7.30 (m,5H) ,
7.25(d,1H) ,6.07-5.95 (m, 1H) ,5.46 (s, 1H) ,5.17 (s,2H) ,4.55-4.44 (m, 1H) ,4.36 (m,4H) ,
2.42 (m,2H) ,2.28 (m, 1H) ,2.16-2.05 (m,4H) ,1.90 (m,2H) ,1.79-1.44 (m,7H) ,1.20-0.93 (n,
8H) »
[1108] A4k 451
[1109] 2543 J322 5L
[1110]  EPESD KB (M B b 5t 4 R SIS W o0, B AE P2 Vi AT IE 5 SCXK () 2012~
0001) 180-220g, ZEr 45 7Kk 2, 3 R KB M IRH#E B 100mg/ kg (CARTEL R R IR Z50001) « T2
ZHET AP E3040 8 ,1.0,2.0,4.0,6.0,8.0,12.0,24 . OhfH ARFE SR IO . 1m1 , BFZHiE,4°C
3000rpm L 10431 5 43 B MK, T--80 CARATE o HU A 1) s K B ML 30l , I A A 25 4 i
MAKT . 5ng/ [ 2 B00LIR A & » I BETR A 1. 59 B, 130005 /43 8 & 00 1040 B, B L3
W 10ULIEATLC-MS/MS (AB SCIEXZ ], APT4000+) 4341 . R E 2R3N J1% S5 FiWinNonlin
6. 33K AE 5 AL A A o WA R Wk L.
[1111] RUKRZARE) 15704 R

123



CN 105646637 B

[1112]

w B 118/120 i
Sl | KRR CFES T 100mg/kg BLBT o 0I5 7B 2591

W5 Tmax Cmax AUCO-0 t1/2
(h (hg/mL) (ng/mlL-h) (h)
1 1.9 319 2353 5.9
2 4.0 1418 10235 1.9
3 1.3 1025 4878 1.6
4 1.0 459 2489 2.4
5 33 694 3647 2.7
6 2.7 638 4236 3.1
8 30 2070 14347 2.2
9 3.0 1316 6102 4.2
10 7.3 1400 8727 2.4
11 1.7 1039 6754 2.1
14 6.0 844 4751 1.8
17 1.7 1535 8470 3.2
18 2.0 1307 6238 1.7
19 1.3 904 5463 2.7
19¢ 2.7 2055 9308 1.1
20 6.0 1258 8414 1.8
21 1.3 1197 7957 1.4
22 4.0 2576 17944 2.4
23 6.7 1371 10904 24
24 2.0 405 3049 3.9
25 4.0 3520 22126 3.0
26 32 2134 22096 2.2
26¢e 2.0 2152 11674 2.6
27 5.0 1100 8527 4.1
28 1.3 1330 9477 2.9
30 5.3 1777 14249 3.0
31 4.3 949 7158 2.6
31b 6.7 2500 20807 2.3
32 4.7 1609 13046 2.1
33 5.3 1948 13319 2.5
34 33 1362 8949 1.7
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[1113]

35 0.8 1214 4025 22
37 0.8 2149 11543 1.3
40 53 1123 6169 2.7
42 3.0 920 3489 2.2
43 3.0 1029 7032 2.2
48 30 783 4990 24
50 1.3 1134 6943 2.0
51 6.0 1002 7291 1.7
52 4.7 1025 4652 1.0
53 2.8 808 6185 2.6
54 4.0 1313 12183 2.0
57 5.3 641 5485 4.7
57¢ 43 1523 11828 2.0
58 1.7 1185 6049 3.1
59 4.7 1523 16304 38
60 1.2 979 4249 1.4
61 2.0 1721 7861 1.2
62 23 2399 12678 2.3
63 2.8 1018 6150 24
67 2.0 424 3941 2.1

69 3.0 569 4872 2.8
70 1.7 897 5150 2.4
71 3.7 1930 12524 23
72 1.7 1412 9022 2.7
73 1.7 1625 9492 24
74 2.0 1924 11038 3.2
75 6.0 694 6824 2.0
76 2.3 1122 8601 2.2
77 5.0 914 8101 2.1

78 2.0 990 6501 1.8
79 6.0 1036 8816 2.1

80 6.0 826 7507 2.4

(11141 {g@ FEHE PRI MR , 3~5ke , 1 MW 225K f S5 45 K I A, e T 101 IR 46 243 T P ol L
R 50mg / kg B SL it 4k & #150mg / kg (CAB LU 45 R JETE 2540 » 425 a5/ N 45 B . T45 24
W M52 J5 15581, 304041 ,1.0,2.0,4.0,6.0,8.0,12.0,24. 0/NIF LA FF R LA EL S R I
IR0 . 5ml , 4°C 3000rpm B £ 107381 5 73 BS LK , T--80 CLRAF o &I 2 ML AE T 22 L)
DLUEE A AR 5, #E4TLC-MS/MS (AB SCIEXA #,AP14000+) 4+ #7,WinNonlin 6.3
(Pharsight A ) BAbaE b B ATHE 1 B2 ) 2 280 A 45 3 WLk 2.

[1115]  R2EZGB) F15- L0 L
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. MY TR | tmax Cmax | AUCO=» .
A 5
i H R P (mg/kg) {h) (ng/ml) | (ng/ml'h) L
[1116] W B BT b S 50 5.0 2 178 3.0
e 25 50 53 202 837 3.85

(11171 4512 . f£50mg/ keI & N , AL B 12500 2 e B L N BE IRP EL R TR 4. T4, R IR
RIS 55 B R ] L RF e AR L L AT B ) A 0 R
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