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Study on the Synthesis and Bioactivity of Diosgenin Antitumor

Derivatives
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Abstract Nine novel diosgenin derivatives were designed and synthesized by using diosgenin as a precursor. Their structures
were identified by 'H NMR, B¢ NMR, IR and HRMS. Antitumor activity (A549, A431, H1975, HCT-116, Aspc-1, Ramos)
and cytotoxicity (HBE, LO-2) were measured for all derivatives using thiazolyl blue tetrazolium bromide (MTT). The results
show that most diosgenin derivatives have significant anti-tumor activity and low cytotoxicity.
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L-FRR R R R, A WS M AR, S286
W, EF R ORKE M N Re b = AR i

ZEILLETAERR R, BATRAESEFH 2T C-3
PEBERGAL SN BRI, B KA R BGaE AR
TEPE. T SR AR M A R B AR R (0 AR e, AT A
REKZGYNTEAR N AR I ), FRREERIMEA, $Rm2i)
(I AE R RE R 3N, 2 37 2 A o0 A BF 3 0 elcid R
TRBEEMNA G, [FIRATEMIN G A iE, K
HEBRATBET T C-3 AL 5 51N B .

ATAELLEF B NERL, ¥ C3MRESEIL,
SRIG BRI FUNEILF B A 3%, BLL= 2%
Ve, SR ZBARMNAS] C-3 MBI EY 457,
BEEY) 4 S EEMEDIRNL, 153]— RAIBEEE
TRATEY 5. S EBLEY) 5 AT ARG, %
ST A iR T
1 SRS
1.1 H#RLE 5 MRITEK

R USSP TR R TS TR, B
C-3 PRI MR A, S SRS
B H KR4GS Sa~5i (Scheme 1). 1EIX ELf7A W14 1,
NT HEEAF G BN ENGEEY, R T/EERETA
[ EEFRIE IR A DY), WE R A, SR B

MsCI

()

H

o) we() el

|
CH3CHzOH

1.2 B#rLEad 5 WEmELMR

TERTEEDD 5 BIA R, SHEFIBHT T g, 24 L0
FAETEFINT, BT ERA v 2, TR G IE N 58 455
M AEIEEFIE, RRA R, R
MoE4r Hpm R B E IR m. A TS T IR RN
OSSN, T ELA S S R SN ISR, SN A HL
Jé A 5 i, PR AR R AT A W b, AN ek i)
AT AT 52 & N, (HSETE Sb. 5g A R, AN,
M2, RNAES BRI 2. KR F AR,
KM DU I MR 22, NN 7T BE 2 32 R AR
FIEYE. MUAREEE ), = LR ERRFIR, &=
Wg/b HFRHR N 5E 4, 724 m R 86%.
1.3 B#rLE1) 5 HLEHIRIE

RO SEATAEYN IR &R, N—H 45
PRENEALE 3354~3553 cm ' oA, BEEZESHIE C=0 [
YR EIELE 1651 ~1688 cm™ ', 7E3: "H NMR &,
R IR )2 6 5.41~5.38 (H-6), 4.41
(H-16), 4.12 (H-3), 2.89~4.61 (CH,-H)# 3.46~3.35
(H-26); SRATEY , 6 7.50, 7.14, 6.91 &b JgWkmEEF
IR T-Ue, MIRRER (1) 5 T TE 6 3.69 F1 2.5 /i 4q, a5
WRIEFF R TIEAE 6 3.04 A, WRIEFFR TIELE o
2.97 fifa, VUEMEIE IR BT FIEAE 0 3.13 F1 2.5 i ha, —
BRI TUEAE 6 3.63 M1 2.74 IE A, — IR R 1k
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Scheme 1 Synthesis of compounds 5
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fE 6 2.50 /i4i. £ HRMS & EF, Hir=1 HRMS
[M+H] " SEMM{E RS TR — 5 @B T HAs
AR,
1.4 ZHIELLG

K BEMEE MTTEE S T FrA TN AS49(N
fliE L) A431CAIELE ). H197S(A Ml 4 i)
HCT-116( A\ 45 iz 9 40 )« Aspe-1(\ fiE IR 96 40 ) A0
Ramos( A\ B bk B398 48 i) 1) 470 g 35 4 DA A& 6 HBE(A
SR LR AN LO-2(IE 40 ) o 4n p w4, e
ZERWER 1 Fios.

IR IS BT 1Cs [ BoR, KoY
b 22 95 2 0 LA R P R 0 ) e R A P 4 B B 1
TR EHRERINTAEY) Say Se XF A5 4H Mo b fi
SRV PE R3S, U A431. Ramos ZH MG EE 2. 1
GN, BRATAY) 5a (ICs9=5.72 pmoleL™"). 5b (IC5o=10.91
pmolsL™"). 5d (ICso=13.50 pmoleL ")4b, HARTAEMINT
HBE 4iiffu ¥ RN, X LO-2 40, ZRIIAT
AV T R e . R A 4 FIATAESD 5 6T
gHHE A549, H1975, A431 RILH B rdmsl g v, X hi
AN A431, MHE R ZE, P HEY) 4. 5a Fl Se,
X AS549, H1975 FH = Foft i 248 g &8 2L AT 58 25 (190 v Ja iy
PE. 4T HCT-116( NS5 mfz 40 i) Aspe- 1O\ AR 41
M), &Y 4 FATAEY 5 ARG AEDENE, Xt

Ramos(A B kEE4HM), A5 Sa. Sc. Se. 5i K 4
BURT v M, AR AT AR VS M i

BFTAY Se X7 4 A AT (4G 1 AN
BRI ED RN, FRATATEY) Se HEAT T BTGP
k. EGFR F§GR B AEKF T 248)) 2 /0 A T AL
AR AT AL R AR Ao A P S
[, EGFR S5 /HyR4n i (a5 . e84l IR fR 28, %
B K AHMORE T Ak o5, Rk, FRAT%EM EGFR %%
Se MM, BEIEFEEAFEWSE 50, 100, 200, 500 nmole
L NS R, A5 1Cs 54 332.9 nmol-L ',
SEIREE R — BRI T Se RUFHIAEYEE.
1.5 JKBMKLE

FHER A0 3 6 B VR e 4 2 1 oo S AT AE e
KR BE RS, R AN W6 BT 200~
900 nm G AFATE, 76 271 nm KRR IIE, e
Ky KA 271 nm, W52 45 R0k 2 k.

IR TCATAE W) 5a~5i b PR A 4 1R K I PEAR G
T2 75 JCAE K R B A B 43 ) B 5 G
T 1.5~2.5 %A%, Horf 5a, 5d, Se VR ME AT, NEF
BFICH 2.2 LR, AV TR AR BRI (1Cs, =
3.66~12.0 umoleL ™ "); 5¢. 5i ¥t — M, NEFREFH T
1.7 f50h L, AEYEEER 2 B AF(1C50=6.82~29.6
umoleL™"); 4, 5b, 5f, 5g, Sh /KIEVERZE, AWIEEKER

R 1 EHETICHTEY PR S P K 40 FF 1 [ICso/(umoleL )]

Table 1 Antitumor activity and cytotoxicity [ICse/(umolsL™")] of diosgenin derivatives

Antitumor activity Cytotoxicity
Compound
A549 A431 H1975 HCT-116 Aspc-1 Ramos HBE LO-2
5a 5.13 4.12 6.66 5.83 7.73 10.97 5.72 5.62
5b 2.24 8.87 22.57 8.57 18.71 >40 10.91 11.95
5¢ 28.21 8.77 57.88 10.49 15.06 29.60 51.85 11.86
5d 5.00 8.24 41.56 11.15 23.53 >40 13.50 20.73
Se 3.36 2.47 8.16 6.03 6.73 12.01 63.07 4.15
5f 12.05 33.72 74.03 31.58 29.66 >40 85.49 >40
5g 23.50 19.44 46.97 18.13 29.57 >40 55.74 22.63
5h 4.50 18.77 41.83 5.60 29.06 >40 >80 26.18
5i 12.22 6.82 17.10 9.17 13.55 19.87 55.38 8.74
4 2.89 3.19 <5 9.34 13.37 3.56 2291 4.25
TE- %S 0.78 <25 <5 >1.25 <5 <25 <5 7.88
EREH T 71.23 4.74 50.59 31.41 63.11 > 40 45.56 > 40
F2 EHETE T RETE T AT EY KT
Table 2 Water-solublity of diosgenin and diosgenin derivatives
Compound Solublity/(mgemL ™ ") Compound Solublity/(mgsmL ")

ERiEH T 0.247 Se 0.620

e A 4 0.387 sf 0.382

5a 0.545 5g 0.398

5b 0.315 5h 0.361

5¢ 0.431 5i 0.422

5d 0.570
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IR (ICso=12.05~74.03 pmolsL™"). Z RHITEMY
W, KR A A TGRS IS R I T R 47
AEYEE, XN N — DR SRR AT AR A T
L ipaaci

1.6 DFiiEiEs

FIF AutoDock 437X He3 4, XFEL Se. FHAEEE
(Gefitinib) 5 EGFR 45 G150, MG &0 =i, a
Y Se 5 EGFR (4546 X3 AL 55 Gefitinib [1145
AL R A (B 2), T Asp-855. Leu-718, Gly-719,
Val-726, Ala-743 245 500 5 — 5 Wil T 80 28t F
AEYEPER BN AL, Se SRR LR S
Ser-720 &5 & RETE AR, 18743 Se Fl EGFR 454 FHiZE
i, FmiEmAY) Se MPTMRIETE. TE4LE9 Se, Sa,
5d SRS EEIRE, 1 HAHE AR . ATEE
JR R X Le 4k S8 5 EGFR H ) Ser-720 il & a4
SREE G, P PUMR 2 EE 1

.\.

»

O\ A
“ASP-855

B2 (e Se(4Lth). Gefitinib(Z¢(7) 5 EGFR % HER A
Figure 2 Docking model of compound 5e (red) and Gefitinib
(green) with EGFR

2 Zhig

LR H U T, Wit A T 9 AN ET L E T
B CEEATAEY, L4 TH NMR, °C NMR, IR I
HRMS %5, B TRt T B is 4 0 4 i 25
PERIRE T, SRR U b, R RTAE foh Ak
R A T AR A A 0, b A R IR IR AiT
AW Sa, Se KfiEfA 4 BoRH T RGRIINHIEME, Sc,
Se~5i ATAYI%T HBE 40 SRR 4 e 81t Ay
HIF 5 25 S5 2 95 B2 0 119 &5 R A8 1 AN A [R) 22 [ B e
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EVERIE AR — S H A E.
3 IERST
3.1 R 5EH

Agilent-400 (400 MHz) BY A% g AR, TMS 7E AR,
CDCI E¥ 571l; SGW-4 AU R0 58 A (1R B R A
|MAMRAA, BHEITREKIE; LCQ ADVANTAGE
MAX A, SGW-1 B EA (i A A BE e 2 AR
A2 F]); FTS 3000 {8 B 48 4 47 78 S 1% A (3
DIGILAB A &), KBr J Fi'; UV-210A B840 66 BT
TEME GFasy i RO G VT K EER T R B R A F]). HA
B8 R o b 4 7).
3.2 {mEEMIEETE

WCEE R HO A KB AS49, A431, H1975, HCT-116,
Aspc-1, Ramos, HBE A1 LO-2 Ziijfu, &2y ik B,
FLARL 100 pL, 7X10° N4, R3] 96 FLIR. 40l
BEJG, 0%A5 2 L% RPMI-1640 5572 DLk 10 h, R4
F 10% FBS RPMI-1640 £57%, 36 C, 5% CO, ¥ 7=+
K57 50 h.

3.3 MTT ENEREEM R MMpSMHT

A549, A431, H1975, HCT-116, Aspc-1, Ramos, HBE
AILO-2 )\Fhal s 775, AN 100 uL MTT 7R, 4 h 5
SRR, AL 100 pL =B, ERRAR_ER MR
Vi, 2 S A TR . R BEIDOARS UOCI E &FLIR Y BEAE,
BEFE 570 nm K, PLRPMI-1640 55 F# 4 A ZE, %
FLAIR G FEAE. 40 M A KA 2 (%) = Ok BRI %
— SIG 2H W P A )% B2 B (X 100%.  GraphPad
BAF 1 GraphPad prism £ X IHIIR EEE], B log[#1
R AR T S B, ] AR A} S84 i B 1Cs 1H.

3.4 KBMLE

AN o3 e RN 8 E 2 o LB B2 1T
FTAEDLE AR R T AR RE >4 ) I 1) 2 R e
R4 0.5, 1, 1.5, 2, 2.5 mgemL ™' [ 2B 1| 4 b
k. 43 AFRE 3 mg EH B o B S o kK
FIAEMEET 5 mL 2808K 9, SRS 15 min, i JERF
M. FELANAT WL e BT BT 271 nm AR 2.

35 &AM 1~3MEK

A 1~3 4% ISR [22]1 %, HRAEER 5 S0k
—3.

(25R)-30- AL I J6 02 {58 Joe-5-J5(1): 7238 96%. 'H
NMR (CDCls, 400 MHz) §: 5.42 (d, J=5.1 Hz, 1H, 6-H),
4.51~4.45 (m, 1H, 3-H), 440 (q, J=7.4 Hz, 1H, 16-H),
3.46 (dd, J=3.1, 3.3 Hz, 1H, 26a-H), 3.36 (t, J=10.9 Hz,

Chin. J. Org. Chem. 2018, 38, 919~925
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1H, 26p-H); °C NMR (CDClL;, 100 MHz) o: 138.81,
123.65, 109.40, 82.02, 80.87, 66.96, 62.16, 56.48, 49.95,
41.72, 40.37, 39.77, 39.25, 38.89, 36.98, 36.64, 32.13,
31.93, 31.50, 31.45, 30.40, 29.07, 28.91, 20.93, 19.34,
17.26, 16.39, 14.64; HRMS (ESI) calcd for CpgHys0sS
[M+H]" 493.2988, found 493.2999.

(25R)-30- B W ILILIR K BE-5-45(2): =K 97%. 'H
NMR (CDCls, 400 MHz) 6: 5.39 (d, J=4.8 Hz, 1H, 6-H),
4.40 (q, J=7.4 Hz, 1H, 16-H), 3.84~3.86 (m, 1H, 3-H),
3.46 (dd, J=2.8, 3.1 Hz, 1H, 26a-H), 3.36 (t, J=10.9 Hz,
1H, 26p-H); "C NMR (CDCl;, 100 MHz) o: 138.25,
123.01, 109.40, 80.94, 66.97, 62.20, 58.30, 56.60, 49.96,
41.75, 40.37, 39.87, 37.35, 36.18, 33.73, 32.10, 31.95,
31.53, 31.45, 30.45, 28.96, 26.23, 20.65, 19.16, 17.29,
16.43, 14.67; HRMS (ESI) caled for Co;HypN;0, [M+H]"
440.3277, found 440.3278.

(25R)-30- T IR K Bi-5-4(3): 72 45%. 'H NMR
(CDCls, 400 MHz) d: 5.38 (d, J=5.2 Hz, 1H, 6-H), 4.41
(q, J=17.45 Hz, 1H, 16-H), 3.46 (dd, J=3.1, 3.6 Hz, 1H,
260-H), 3.36 (t, J=10.8 Hz, 1H, 26p-H), 3.20 (brs, 1H,
3-H); C NMR (CDCl;, 100 MHz) ¢: 138.92, 123.36,
109.42, 80.97, 66.97, 62.23, 56.65, 50.46, 47.07, 41.75,
40.38, 39.92, 39.87, 37.69, 33.16, 32.27, 31.97, 31.53,
30.44, 29.84, 29.35, 28.95, 20.71, 19.01, 17.28, 16.42,
14.67, HRMS (ESI) caled for C,;H44NO, [M-I-H]+
414.3372, found 414.3366.

3.6 (25R)-3a-S CHEtAZEIR I -5-1% (4) B & AL

RAGRYF, BUeE® 3 (1.95 g, 4.7 mmol)iF T
CH,Cl, (60 mL)#, 0 C FiIIA=2Z4}(2.6 mL, 18.7
mmol), ¥ I LIS (0.7 mL, 9.3 mmol), JiHEEE 0 C
TYkLE 4.5 he 42 1ENIN/K(60 mL X 3)Pe, ToKBER
BT, WORRYE. B s e 4B (120 g,
52%). m.p. 183~187 C; [a]] —123.8 (c 0.002,
CHCl;); 'H NMR (CDCls, 400 MHz) 6: 6.72 (brs, 1H,
N-H), 5.44 (d, J=5.1 Hz, 1H, 6-H), 4.40 (q, J=7.5 Hz,
1H, 16-H), 4.12 (q, J=2.9 Hz, 1H, 3-H), 4.00 (d, J=4.8
Hz, 2H, CH,-H), 3.46 (dd, J=2.8, 3.1 Hz, 1H, 26a-H),
3.36 (t, J=10.9 Hz, 1H, 264-H); *C NMR (CDCl;, 100
MHz) 6: 164.71, 138.36, 123.89, 109.31, 80.74, 66.82,
62.06, 56.34, 50.58, 46.01, 42.88, 41.59, 40.20, 39.65,
37.51, 36.94, 34.29, 32.07, 31.79, 31.36, 31.33, 30.26,
28.77, 25.98, 20.55, 18.85, 17.10, 16.23, 16.23 14.49; IR
(KBr) v: 3286, 2955, 1683, 1651, 1538, 1059, 903 cm ';
HRMS (ESI) caled for CpoHusCINO; [M~+H] 490.3088,
found 490.3160.
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3.7 KEMSHERK
3.7.1 5a,5d, Se, 5i 494 5

FREXFh al44 4 (0.15 g, 0.31 mmol)AIIRIZE(0.13 g, 1.5
mmol)¥ T (8 mL)H, 7 60 C NEIFRM. 6 h. {5
1R NE, 8E Z5 2457, I 10 mL HyO A7 Hi 44, 4l
U8, EL R Sa.

(25R)-3a- WK W5 £, Tk Jiiz Ji 0 55 5 -5- M5 (Sa): 1 £ [
&, W 91%. m.p. 174~177°C; [a]) —103.5 (c 0.002,
CHCly); 'H NMR (CDCls;, 400 MHz) §: 7.44 (brs, 1H,
N-H), 5.38 (d, J=5.0 Hz, 1H, 6-H), 4.41 (q, J=7.54 Hz,
1H, 16-H), 4.12 (s, 1H, 3-H), 3.46 (d, J=10.2 Hz, 1H,
26a-H), 3.37 (t, J=10.9 Hz, 1H, 26-H); “C NMR
(CDCl;, 100 MHz) &: 168.80, 139.26, 123.05, 109.25,
80.70, 77.19, 62.05, 61.97, 56.55, 54.18, 51.07, 46.14,
44.94, 41.58, 40.21, 39.68, 37.58, 37.26, 34.68, 32.37,
31.79, 31.38, 31.36, 30.26, 28.77, 20.54, 18.93, 17.11,
16.26, 14.51, 0.98; IR (KBr) v: 3350, 2948, 2870, 1683,
1521, 1461, 1058 cm ~'; HRMS (ESI) calcd for
C33HsyN;05 [M+H]" 540.4165, found 540.4167.

[y %% 5d, Se Al 5i.

(25R)-3a-— LG LI I L 0 S e -5-45(5d): H B
A, WE 67%. mp. 234~236 C; [a]) —117.5 (c
0.002, CHCly); 'H NMR (CDCl;, 400 MHz) d: 7.33 (brs,
1H, N-H), 5.39 (d, J=7.6 Hz, 1H, 6-H), 4.40 (q, J=7.2
Hz, 1H, 16-H), 4.17 (s, 1H, 3-H), 3.63 (t, J=4.7 Hz, 4H,
OHCH,-H), 3.47 (d, J=10.8 Hz, 1H, 26a-H), 3.37 (t, J=
10.9 Hz, 1H, 264-H), 3.20~3.40 (m, 2H, CH,-H), 2.74 (t,
J=4.7 Hz, 4H, NCH,-H); *C NMR (CDCl;, 100 MHz) :
165.73, 137.96, 137.75, 130.60, 124.31, 119.50, 109.20,
80.70, 77.19, 66.79, 62.01, 56.20, 50.57, 50.24, 45.60,
41.57, 40.14, 39.53, 37.43, 37.04, 34.56, 31.85, 31.32,
30.25, 28.77,25.96,20.47, 18.74,17.10, 16.20, 14.51; IR
(KBr) v: 3435, 3349, 2953, 1659, 1526, 1053, 984 cm ';
HRMS (ESI) caled for C33HssN,Os [M+H]" 559.4111,
found 559.4106.

(25R)-30- 4 £ R e £ Jig B 3 55 Joe -5-Ji (Se): A
Efk, KK 66%. mp. 202~204 C; [a]] —98.5 (c
0.002, CHCl;); 'H NMR (CDCl;, 400 MHz) o: 7.47 (brs,
1H, N-H), 5.38 (s, 1H, 6-H), 4.45~4.37 (m, 1H, 16-H),
4.18~4.06 (m, 1H, 3-H), 3.62 (d, J=4.7 Hz, 2H, CH,-H),
3.46 (d, J=10.3 Hz, 1H, 260-H), 3.36 (t, J=11.0 Hz, 1H,
264-H), 3.04 ~291 (m, 2H, HOCH,-H); "C NMR
(CDCl;, 100 MHz) &: 168.88, 139.30, 122.98, 109.30,
80.68, 77.21, 66.82, 62.03, 61.17, 59.39, 57.74, 56.81,
53.35, 53.27, 51.06, 44.85, 41.56, 40.23, 39.80, 37.51,
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37.28, 37.28, 34.63, 32.40, 31.76, 31.33, 31.29, 30.23,
28.73, 26.28, 20.53, 18.93, 17.10, 16.26, 14.48, 0.97; IR
(KBr) v: 3367, 2957, 1672, 1526, 1058, 985 cm™'; HRMS
(ESI) caled for CisHsgN;O, [M+H]" 584.4427, found
584.4421.

(25R)-30-N-F B R W £, Tt i ok 083 655 Joe -5- 0 (Si): W
K 68%. mp. 173~177 C; [a]] — 121 (c 0.002,
CHCl;); 'H NMR (CDCls, 400 MHz) 6: 7.50 (brs, 1H,
N-H), 5.38 (s, 1H, 6-H), 4.42 (d, J=7.0 Hz, 1H, 16-H),
4.13 (s, 1H, 3-H), 3.47 (d, J=10.5 Hz, 1H, 26a-H), 3.37 (t,
J=10.9 Hz, 1H, 26f-H), 2.98 (s, 2H, N-CH,-H); °C NMR
(CDCl;, 100 MHz) 6: 168.90, 139.26, 128.03, 109.28,
80.70, 77.20, 66.82, 62.04, 61.15, 56.81, 55.56, 53.17,
51.04, 46.07, 44.79, 41.56, 40.23, 39.81, 37.48, 37.31,
34.63, 32.37, 31.77, 31.34, 31.30, 30.24, 28.74, 26.33,
20.55, 18.95, 17.10, 16.27, 14.48, 0.98; IR (KBr) v: 3357,
2950, 1687, 1513, 1462, 1053 cm'; HRMS (ESI) calcd
for C34,HseN3O; [M+H]" 554.4322, found 554.4327.
372 (25R)-3a-"kK vk T Bl 238 (5 12 -5-Hi (5b) 89 &
X

Ak 4 (0.13 g, 0.26 mmol). PKME0.18 g, 2.6
mol) 1 CH,Cl, (10 mL)nARJELENEH, AN = 2%
(0.22 mL, 1.6 mmol)#E 60 C F[mlJi /M, FHH#E il
(TLO)EREF [N, FZKPei . T8, i8R 0.12 g KA
[ 1A 5b, F=% 86%. m.p. 179~180 C; [a]) —106.5 (c
0.002, CHCl3); "H NMR (CDCls, 400 MHz) : 7.50 (s, 1H,
BKIE-H), 7.14 (s, 1H, BKME-H), 6.91 (s, 1H, PKM:-H), 5.41
(d, J=7.6 Hz, 1H, 6-H), 5.17 (brs, 1H, N-H), 4.61 (s, 2H,
CH,-H), 4.41 (q, J=7.4 Hz, 1H, 16-H), 4.07 (s, 1H,
3-H), 3.46 (d, J=7.2 Hz, 1H, 26a-H), 3.36 (t, J/=10.9 Hz,
1H, 26p-H); C NMR (CDCl;, 100 MHz) d: 165.73,
137.92, 137.75, 130.60, 124.31, 119.50, 109.20, 80.70,
66.79, 62.01, 56.20, 50.57, 50.24, 45.60, 41.57, 40.14,
39.53, 37.43, 37.04, 34.56, 31.94, 31.76, 31.36, 31.27,
30.25, 28.77, 25.96, 20.47, 18.74, 17.10, 16.20, 14.51; IR
(KBr) v: 3408, 2968, 1685, 1082, 806 cm '; HRMS (ESI)
caled for C3;HuN;O; [M + H] © 522.3696, found
522.3699.
3.7.3  (25R)-30- 7% " T Bt e IR & ke -5- M6 (5¢) 89 &
R

UK R [ 44 4 (0.09 g, 0.18 mmol). CH,CI, (3 mL)
FIRNE(0.2 mL, 1.9 mmol) I R E iR R M, %
FLZE WG, JOR 28 2R, oK HT H T A, HhE, SR
FIKBRE=IR, BT, 15 0.08 g L&Y Sc, 7K 81%.
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m.p. 128~132 C; [a]) —112 (¢ 0.002, CHCl;); 'H
NMR (CDCls, 400 MHz) 6: 7.95 (brs, 1H, N-H), 5.39 (d,
J=17.5 Hz, 1H, 6-H), 4.42 (q, J=7.4 Hz, 1H, 16-H), 4.11
(s, 1H, 3-H), 3.46 (d, J=7.7 Hz, 1H, 26a-H), 3.35 (t, J=
13.4 Hz, 1H, 264-H), 2.89 (s, 2H, CH,-H), 2.39 (d, J=
26.8 Hz, 4H, WEkME-H); °C NMR (CDCl;, 100 MHz) J:
139.14, 123.03, 109.27, 80.72, 77.19, 66.81, 62.18, 62.04,
56.67, 54.86, 50.89, 44.91, 44.56, 41.56, 40.21, 39.75,
37.50, 37.21, 34.60, 32.33, 31.78, 30.26, 28.76, 26.41,
26.18, 23.74, 20.54, 18.95, 17.10, 16.27, 14.50, 0.98; IR
(KBr) v: 3553, 3355, 2941, 1677, 1522, 1054 cm™'; HRMS
(ESI) caled for Cs34HssN,O; [M+H]"™ 539.4213, found
539.4206.
3.73  (25R)-3a-"% ok T BE iz 2K 2R & b2 -5- (56 A=
(25R)-3a- =T Jii: T Bk Ml A 38 8 Je-5-M5 (Sh) 89 & %,

¥k 4 (031 g, 0.63 mmol)¥& T M5 Mk(10 mL)H,
FEiRBFE 10 h EFIERBL RS I KA BT
H, HE. BEUFRIKBEERG mLX3). #tT. EEE G
0.30g tL &4 5, 725 88%. m.p. 218~220 C; [a]) —
120 (¢ 0.002, CHCl3); 'H NMR (CDCls, 400 MHz) J: 7.48
(brs, 1H, N-H), 5.39 (d, /=1.2 Hz, 1H, 6-H), 4.43 (q, J=
7.5 Hz, 1H, 16-H), 4.14 (s, 1H, 3-H), 3.69 (s, 4H, "Ik
-H), 3.48 (d, J=9.0 Hz, 1H, 26a-H), 3.38 (t, /=10.8 Hz,
1H, 26p-H), 2.97 (d, J=3.9 Hz, 2H, CH,-H); >C NMR
(CDCl;, 100 MHz) J: 139.27, 13.06, 109.23, 80.68, 77.21,
67.18, 66.80, 62.05, 61.60, 56.57, 53.63, 51.09, 45.01,
41.58, 40.21, 39.68, 37.56, 37.26, 34.66, 32.34, 31.78,
31.36, 30.25, 28.77, 26.19, 20.54, 18.94, 17.11, 16.26,
14.51; IR (KBr) v: 3354, 2955, 2894, 1687, 1515, 1119,
1049, 905 cm !, HRMS (ESI) caled for C33Hs53N,O4 [M+
H]" 541.4005, found 541.4007.

[kl % Sh. KA tEE, U# 58%. mp. 173~
177 °C; [a] —121 (c 0.002, CHCl;); 'H NMR (CDCl;,
400 MHz) §: 7.69 (brs, 1H, N-H), 5.37 (d, J=5.2 Hz, 1H,
6-H), 4.41 (q, J=7.4 Hz, 1H, 16-H), 4.12 (s, 1H, 3-H),
3.46 (d, J=10.7 Hz, 1H, 26a-H), 3.37 (t, J=10.9 Hz, 1H,
26f-H), 2.98 (s, 2H, N-CH,-H), 2.54 (dd, J=9.0, 11.4 Hz,
4H, N-CH,-H); *C NMR (CDCl;, 100 MHz) §: 110.0,
109.27, 80.76, 77.18, 66.82, 62.83, 62.06, 41.58, 40.21,
39.71, 38.79, 37.47, 32.18, 31.80, 31.35, 30.27, 28.77,
26.21, 20.55, 18.98, 17.11, 16.26, 14.51, 0.99, 0.05; IR
(KBr) v: 3374, 2943, 1686, 1514, 1061, 905, 803 cm ';
HRMS (ESI) caled for Cs;HssN,O3 [M+H]" 527.4213,
found 527.4224.

Chin. J. Org. Chem. 2018, 38, 919~925
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3.7.4  (25R)-30-v9 A & T B e AR b -5-M6 (5g)
EORESHY

WA A 4 (0.13 g, 0.26 mmol). CH,CL, (7
mL). PUEMEI%(0.25 mL, 3.0 mmol)fl = Z.f%(0.20 mL,
1.5 mmol) II A [l e Hh = 35 R 8L, TLC BRER [ B E 2
JRSLFEAR. PR ZE I, KT H A, i S
IKPEE(S mL X 3), T ELE T 0.10 g th B4 Sg, 7=
R T71%, mp. 164~167 C; [a]] —101 (¢ 0.002,
CHClL;); 'H NMR (CDCl;, 400 MHz) §: 7.45 (brs, 1H,
N-H), 5.37 (d, J=5.2 Hz, 1H, 6-H), 4.41 (q, J=7.5 Hz,
1H, 16-H), 4.12 (t, J=7.1 Hz, 3H, 3-H, CH,-H), 3.46 (dd,
J=43, 44 Hz, 1H, 26a-H), 3.37 (t, J=10.9 Hz, 1H,
26p-H), 3.13 (q, J=16.2 Hz, 2H, N-CH,-H); *C NMR
(CDCls, 100 MHz) J: 138.98, 123.13, 109.26, 80.73,
77.19, 66.81, 62.05, 58.35, 56.55, 54.12, 50.79, 45.20,
41.57, 40.21, 39.70, 37.48, 37.22, 34.53, 32.30, 31.79,
31.34, 30.26, 28.76, 26.22, 23.97, 20.54, 18.99, 17.11,
16.26, 14.50, 0.99; IR (KBr) v: 3356, 2949, 2868, 2795,
1688, 1515, 1057, 903, 804 cm ™ '; HRMS (ESI) caled for
C33H5oN,05 [M+H]™ 525.4056, found 525.4049.

4 BT KL (Supporting Information)  H[i] 14 4 F1 H bRk
44 5a~5i [ "H NMR, °C NMR, IR, HRMS (ESI)i .
XA RL AT DA 4 B AR T I 355 (http://sioc-journal.en/) |
T
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