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Controllable Reaction of 16R-Bromopregnane-3S,20S-diol
Diacetate with Bases
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Abstract The reaction of 16R-bromopregnane-3S,20S-diol diacetate with bases was investigated according
to the demand of rationally utilizing steroidal sapogenins. Some useful and controllable reaction results were
obtained through such investigation, in which, 16R-bromopregnane-3S20S-diol diacetate was chemo-selec-
tively converted into pregn-16-ene-3S520S-diol diacetate, 16R-bromopregnane-3S,20S-diol, preg-
nane-3S,16S,20S-triol, pregne-14,16-dien-3S-0l acetate and androst-16-en-3S-0l respectively. These results
not only provided new synthetic intermediates for the syntheses of steroidal drugs and natural steroids, but
also presented more opportunity for the design of their new synthetic strategies and routes.
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Scheme 1 The synthesis of 16R-bromopregnan-3S20S-diol
diacetate
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1.1 RFENE

&% 2 Buchi 535 7 S Mok s A o2, VELRE
HARIZIE. IR i BIO-RAD-FTS-185 4T A%
Mg, *H NMR Al 2C NMR 1 Bruker-AM400 7! fiI
Bruker-DPX300 Z! iz i SLHR A W 52, 45 oA )i W,
%KLL CDCls fE# ), TMS Kb, ESI-MS B Mariner
ESI-TOF Jit i (X & ; Jo 0 #r i Element Analyzer
MOD-1106 % G & 4 Hi A& ; [a]d B Perkin Elmer
241 MC 4 B g e e
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Scheme 2 The controllable elimination reaction of compound 1

2§85 ol v R e i WL AR S BT R R

Th 2% 5 5 R b 2 5006 = $2 4k, 30% HBr/HOAC T4 H
Aldrich 2], RFI2ift 28 Purification of Laboratory
Chemicals, D. D. Perin et a, Pergamon Press Oxford,
1980; TLC KH] GF254 4kt fib (47124 10%0f4 £H s
W AR AT AR H (10~40 pm).
1.2 16R-RX % -3S,20S-— 2 — Z B4 s (1) 5 FkEL R
)R

H 200 mg (0.41 mmol)tb &4 1 Fil 285 mg (2.07
mmol, 5.0 eq.)MEIREN T 100 mL T4 &, A
10 mL B EEVAAR. WV 46 °C, )V 3 h. TLCHRER R ]R
BN T84, 1R, 4 PR 251, IAKAT S
TR LG, W, KA CR CBERIL, & IF E WA Z K
AVHLRT B HKPEE:, JoKBRIRIN TS, WKAG15K ),
PRIEFE Z M B VeI A VO IhEE) @ V(LR 418) =
6:1~2:1], 4% 156 mg L 454 16R-1RfL 24
i§-3520S . [i# (4), /=% 94.4%, m.p. 165~ 167 C,
[a]F 49.19 (c 0.77, CHCl3); *H NMR (CDCl3, 400 MHz)
4: 0.65 (s, 3H, 19-Me), 0.80 (s, 3H, 18-Me), 3.57~3.65
(m, 1H, 3-H), 3.82~3.89 (m, 1H, 20-H), 4.42~4.51 (m,
1H, 16-H); IR (KBr) v: 3415, 2921, 2847, 1442, 1372,
1041 cm ™1, MS (70 eV) miz (%): 381 (M™, 12), 301 (M ™,
100). Anal. calcd for CyH3s0,: C 63.15, H 8.83; found C
63.36, H 8.47.
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1.3 16R-;RZ -3S,20S- 5 — Z B s (1) 5 BREL$2 1Y
=37

SOV A: 500 mg (1.03 mmol)fb &4 1 Fil 153 mg
(2.07 mmol, 2.0 equiv.) Li,CO3; T 100 mL T 1) [ NI
o, IO 30 mL JGZKHEBE SR, IR, KB 60 h,
TLC BREFERAED 1 RNTEA, (51N, W2 EE
JEIMNIKFI TR LR, 53, KA CIR CBEH ML, & 9F
(AT ATUAH 20807 £R TR RN VRN B #h KPR, Jo/K R AN 145
Jo, WAEAIRL =, PRI T o B BRI R V(A
fif) © V(LR 4.18)=50 : 1~3: 1], 5% 55 mg 4
P2 55 -16-47-3520S L — 4 IRIE(2), 7% 13%, 189
mg T4 5, 77 43%F1 162 mg a4 6, F5 R
37%.

215§ -16-4-35,20S- ¥ . Z R g (2): m.p. 136~
138 C, [a]® —26.2 (c 1.00, CHCl3); *H NMR (CDClj,
400 MHz) §: 0.85 (s, 3H, 18-CHj3), 0.86 (s, 3H, 19-CHy),
1.34 (d, J=6.4 Hz, 3H, 21-CHs), 2.02 (s, 3H), 2.04 (s,
3H), 4.64~4.74 (m, 1H, 3-H), 5.41 (q, J=6.4 Hz, 1H,
20-H), 5.64 (dd, J=15, 15 Hz, 1H, 16-H); *C NMR
(CDCl3, 100 MHz) ¢: 170.64, 170.22, 154.99, 125.35,
73.65, 67.86, 57.46, 54.77, 46.32, 44.91, 36.60, 35.70,
34.98, 34.04, 33.92, 31.78, 30.98, 28.50, 27.47, 21.42,
20.98, 20.21, 16.57, 12.20; IR (KBr) v: 2968, 2924, 2846,
1735, 1450, 1382, 1368, 1331, 1250, 1233, 1206, 1068,
1024 cm™Y; MS (70 eV) mvz (%): 402 (M, 5), 387 (3), 360
(46), 345 (100). Anal. calcd for CosH304: C 74.59, H 9.51;
found C 74.33, H 9.33.

47§ -3516R,20S = F7 -3,20- . 4 1% I (5): m.p.
215~217 C, [a]® —18.1 (c 1.00, CHCl3); H NMR
(CDCl3, 300 MHz) 6: 0.83 (s, 3H, 19-CHg), 0.89 (s, 3H,
18-CHj3), 1.33 (d, J=6.3 Hz, 3H, 21-CH5), 2.03 (s, 3H),
2.06 (s, 3H), 4.21~4.27 (m, 1H, 16-H), 4.63~4.75 (m,
1H, 3-H), 5.24~5.34 (m, 1H, 20-H); IR (KBr) v: 3442,
2939, 2849, 1739, 1718, 1447, 1367, 1267, 1029 cm *; MS
(70 eV) miz (%): 377 (1), 360 (5), 345 (13), 316 (46).
Anal. caled for CysHag0s: C 71.39, H 9.59; found C 71.64,
H9.17.

41 {§§ -35,16S,20S- — £ -3,20- — Z, TR ik (6): m.p.
170~ 172 C, [a]® 16.7 (c 1.00, CHCl3); 'H NMR
(CDCl3, 300 MHz) §: 0.83 (s, 6H, 18-CH3, 19-CH3), 1.25
(d, J3=6.3 Hz, 3H, 21-CHj3), 2.03 (s, 3H), 2.08 (s, 3H),
391~3.96 (m, 1H, 16-H), 4.63~4.72 (m, 1H, 3-H),
5.31~5.39 (m, 1H, 20-H); IR (KBr) v: 3458, 2935, 1737,
1449, 1379, 1246, 1028 cm ™ %; MS (70 eV) m/z (%): 377
(1), 360 (3), 345 (17), 316 (100). Anal. calcd for CosHaOs:

C 71.39, H 9.59; found C 70.90, H 9.02.

KN B: # 3.0 g (6.21 mmol)fb &4 1 F1 920 mg
(12.41 mmol, 2.0 equiv.) BRERHET 100 mL 51 S WV
b, N 50 mL JEZK N N- - 2 P e vt i
U, RV 15 min, 5N, A A SRS I KR L8
LT, W, KA SR CERREL, &I P Z K
MR Er KU, JoKBRRIN T2, eds 7 ki ™
LR = A Tl 1 RV (S ) I
V(2. 1% 2.18)=100 : 1~40 : 1], 733 180 mg L&) 2,
FEER 7.2%, 100 mg Joagh ih 7, 7% 3.3%, 257 g J5
kL1, [Bli# 85.7%.

16S- 1R 2 -3 20S 1% — Z MR (7): m.p. 201~
202 °C, [«]314.3 (c 1.31, CHCI3); *H NMR (CDCl5, 300
MHz) §: 0.82 (s, 3H, 19-CHs), 0.94 (s, 3H, 18-CH3), 1.32
(d, J=6.3 Hz, 3H, 21-CH3), 2.01 (s, 6H), 4.53 (ddd, J=
7.8, 6.6, 7.5 Hz, 1H, 16-H), 4.64~4.74 (m, 1H, 3-H),
5.08~5.18 (m, 1H, 20-H); *C NMR (CDCls;, 100 MHz) §:
170.67, 170.33, 73.46, 72.64, 58.85, 55.91, 53.84, 52.52,
44.45, 42.32, 39.10, 36.53, 35.38, 34.64, 33.80, 31.61,
28.22, 27.29, 21.49, 21.42, 20.38, 19.63, 13.13, 12.10; IR
(KBr) v: 2941, 2851, 1724, 1445, 1371, 1332, 1241, 1057,
1023 cm™; MS (70 eV) miz (%): 424 (13), 343 (28), 283
(100). Anal. calcd for CysH39BrO,: C 62.11, H 8.13; found
C 62.05, H 7.88.

SN C: #5500 mg (1.03 mmol)fL &4 1 F1 153 mg
(2.07 mmol, 2.0 equiv.) B ERHE T 50 mL T 1 s MR,
I 20 mL JE7K NN-— FHE Y fli (DM F) i HL s
MBI R Y. 2 h, TLC FREF /R RV 564, ik, %
R, MK L. 35, KM%
CEEREL. BIFE YA, FMAE Kok, KRR
B I URER TR, A EWR, TR )
CAE AT A o0 S [BE MR VO ahiE) @ V(ZIR 41R) =
50 :1~3: 1], #3%] 225 mg tb &5 2, P2% 54.0%, 66
mg tL&5Y) 5, 7= 15.2%H1 128 mg (L&Y 6, FER
29.4%.

1.4 16R-RXZ K-3S,20S- "5 — ZE4fE(1) 5iR1LEE
)R

KN A: H 3.0 g (6.21 mmo)fb&4 1 F1 2,16 g
(24.83 mmol, 4.0 equiv.)¥RALE T 100 mL 45 1 s SR
1, N 40 mL JE 7K N N-Z FF 36 R e (5 Tt b4
IR N 2 h, TLC FRER W MV 564, 45 i, )
W IMNKI SR LB, WG, KA R L
REL AIEE VA, MM Sk sk, KRR T
P, I UERR TR, WORZE A, T e gk
AT AT A B [ VO ) @ V(LR £156)=50 -
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1], #3%] 2.0 g Tt 3, 1% 94.3%.

21 {5 -14,16- ¥4 -3S- I L TR 5 (3): m.p. 102~103
‘C, [«]3167.0 (c 0.98, CHCIl3); '*H NMR (CDCls, 400
MHz) : 0.93 (s, 3H, 19-CHs), 0.96 (s, 3H, 18-CHs), 1.15
(t, J=11.2 Hz, 3H, 21-CHj), 2.03 (s, 3H), 4.64~4.74 (m,
1H, 3-H), 5.81 (d, J=1.6 Hz, 1H), 5.92 (d, J=1.6 Hz,
1H): *C NMR (CDCl;, 100 MHZ) §: 170.91, 160.31,
159.96, 121.02, 118.04, 73.83, 58.17, 53.07, 44.72, 41.01,
37.33, 36.48, 36.23, 35.78, 34.17, 29.83, 28.55, 27.64,
21.69, 21.53, 19.76, 19.32, 12.54, 12.36; IR (KBr) v: 3074,
3065, 2957, 2926, 2862, 2850, 1733, 1473, 1450, 1432,
1380, 1360, 1247, 1022 cm . Anal. calcd for CusHagOu:
C 80.65, H 10.01; found C 80.49, H 9.82.

SN B: H 2.0 g (4.14 mmo)ika) 1 F1 720 mg
(8.28 mmol, 2.0 equiv.)¥RALAE T 100 mL T4 1) S WV R
1, N 40 mL JEZK NON- R PR e i, 120 Cmh
BIER, SON 3 hy g, A E =R G I KR 4R
LWE, M, KA CIR CBRAH, & T B WA 4Kl
PRI B Bk PE sk, TOKBRIREN TG, AR =4
RERGHE M 20 B [ VO IhEE) @ V(418 2 lR) =
150 : 1~30: 1], 33 3 F142{{-16,20- —#%-3S I LR
T (8) ) 1 ([l AR &) 183 mg, 7% 12.9%, 103 mg .
ML AW 2, 775 6.2%, 86.3mg b &5 7, 77% 4.3%
1147 g Jikl 1, [FISCR 73.4%.

3 f118: *H NMR (CDCl3, 400 MHz) §: 0.86 (s, 1.5H,
19-CH3), 0.89 (s, 1.5H, 18-CHj), 0.93 (s, 1.5H, 19-CHy),
0.96 (s, 1.5H, 18-CHg), 1.15 (t, J=11.2 Hz, 1.5H,
21-CHs), 2.03 (s, 3H), 4.64~4.74 (m, 1H, 3-H), 4.95 (d,
J=11.2 Hz, 0.5H), 5.31 (d, J=17.6 Hz, 0.5H), 5.81 (d,
J=1.6 Hz, 1H), 5.92 (d, J=1.6 Hz, 1H), 6.29 (dd, J=
11.2, 17.6 Hz, 0.5H).

1.5 16R-RRXZ &-3S,20S-—FE— CRafE(1) 581448
FNERER $2 9 K T

# 200 mg (0.41 mmol)tbA54 1, 72 mg (0.83 mmol,
2.0 equiv.)IRALAR AT 61 mg (0.83 mmol, 2.0 equiv.) i FREH
T 50 mL TR SOV, I 6 mL Jo/K N N-"FAE
IR A FL . IR 120 °C, 2w 2.5 h, TLC i
SR RN SEAs. 5 g, A ETE =R E I KA 48R
L. WG, KA LR OERABL. & HFE P,
TR £ R /KBS, Jo/KBRIREN T4, L I8 FR 25 T4,
PR ZE 25055, BT A5 R P G ek F A 2 T o s [ e M A7)
V(AT M) @ V(4R 418)=50 : 1], 153 160 mg 1k &4
2, 7% 96.1%.

1.6 Z-16-/5-35,20S-—FE — Z B4 ER(2) 58 LB
-3V}

' 515 mg (1.28 mmol) 1k &4 2, 1.78 g (20.47 mmol,
16.0 equiv.)IRLHE T 50 mL T NI, A 10
mL JC/K DMF %, SRJG NN 15 Wik 3R, In#nli,
W1 h, TLC BREZG RS 2 JeW5e 4. 45 bk,
AHEZEGIMNKR LR FG. S5, KHH 8%
CEEREHL. HIFE NI, FWME sk, KRR
MR SRR TR, DR AR WA, P
CRERRREENT O BN A: VO EE) @ V(LR L Tg) =
200 : 1~10: 1], 33 327 mg &) 3% 74.6%)F1
72mg, 7% 18.7%.

Z41$-14,16- —H5-3S-H(9): m.p. 50~52 C, [a]Z
149.73 (c 1.03, CHClI5); *H NMR (CDCl3, 300 MHz) o:
0.92 (s, 3H, 19-CH3), 0.96 (s, 3H, 18-CH3), 1.15 (t,
J=7.2 Hz, 3H, 21-CH5), 3.55~3.63 (m, 1H, 3-H), 5.80 (d,
J=20 Hz, 1H), 592 (d, J=2.0 Hz, 1H); *C NMR
(CDCl;, 100 MHz) §: 160.14, 159.99, 121.15, 117.82,
71.37, 58.38, 53.08, 45.00, 38.381, 37.64, 36.55, 36.25,
35.86, 31.67, 29.92, 28.72, 21.60, 19.74, 19.20, 12.56,
12.25; IR (KBr) v: 3378, 2931, 2858, 1710, 1449, 1041
cm ' MS (El) mz 318 (M*+18), 301 (M +1), 284
(M"—16), 283 (M"—17).

1.7 16R-RHXZ &-3S,20S-—EE— ZEEEE(1) ST B
£ B9 IRz

% 500 mg (1.03 mmol)tb &4 1 F1 580 mg (5.17
mmol, 5.0 equiv.) U T FEHH T 50 mL T4 s A,
AN 20 mL ek REAE L AR, [P1R SO 2 h, TLC FRRER
BRI SE4As. fEE g, ARIEEEEIAKI LR
L. WG, KA G OB AL, R0 A £
hKVESR, TORKBRRE T, R ER 25T, D78
ZUH, PR AR AT AT 2 B (WE ) V(A
B¥) © V(42 2.18)=10 : 1~5 : 1)#3%] 137 mg T4 45 i
T -16-075-3S B2 (10), 7% 48.4%F1 164 mg JCa4h i
16,20- 145 2 §$§-3S- W (11), 1% 49.8%.

e 5-16-475-3S- W5 (10): m.p. 125~127 “C(CCikfEe:
125~127 C), [a]313.3 (c 1.30, CHCl3); *H NMR
(CDCl3, 400 MHz) §: 0.74 (s, 3H, 19-CH3), 0.85 (s, 3H,
18-CHj), 3.56~3.63 (m, 1H, 3-H), 5.69 (d, J=1.6 Hz, 1H,
17-H), 5.83~5.84 (m, 1H, 16-H); *C NMR (CDCl3, 100
MHz) 6: 144.19, 129.51, 71.52, 56.33, 55.42, 45.80, 45.31,
38.44, 37.08, 36.17, 36.00, 34.34, 32.36, 32.24, 31.74,
28.93, 21.45, 17.31, 12.51; IR (KBr) v: 3346, 3040, 2938,
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1611, 1450, 1368, 1041, 706 cm %, MS (70 eV) m/z (%):
257 (100).

16,20- 3145 2 (5§ -3S- i (11): m.p. 194~196 C(SCHk
E19: 194~196 C), [«]¥19.6 (c 1.39, CHCl3); H
NMR (CDCl3, 400 MHz) ¢: 0.83 (s, 3H, 19-CH3), 1.18 (s,
3H, 18-CHj3), 1.47 (d, J=6.4 Hz, 3H, 21-CH5), 3.56~3.63
(m, 1H, 3-H), 4.49~4.54 (m, 1H, 16-H), 5.10~5.16 (m,
1H, 20-H); *C NMR (CDCl3, 100 MHz) 6: 83.85, 76.50,
71.28, 57.06, 56.28, 54.58, 45.05, 40.68, 40.09, 38.35,
37.22, 35.80, 35.13, 34.83, 32.75, 31.67, 28.84, 23.33,
21.59, 16.13, 12.56; IR (KBr) v: 3444, 2925, 2848, 1446,
1377, 1054, 706 cm ; MS (70 eV) m/z (%): 319 (M"+1,
26), 301 (100).

2 HFR5iTE

1E-G3A H SR 2 Ot R IR I, TS K
J&& T A Ak kA A B A SRR S G A A S R )
J7vERS O HoE R T 4 = S 16R-1RAL 41 5§-35,20S
T LR ()M, B 8 16RIRANZR S -
3S20S WE T LPRFR(L) I SN, 58 B 2K 3 Bras vl B )
fo et Ak, S SEBLR) 4 685 — I B 58S AR 25 W sl A i
H T R ELAT T AR B T 1§55 0 P I 5 . AR X
FRAEEE, FAIHEE T 16RIRAR411-3520S i — LR

Bk 3

~. . . ///'. OAC /,/'4 OAC
“Br
------ >
cO

B (1) 55 &l AN TR B 0 B 87, 2 R LS B BE e #E M, 1
S50 s N R BAPE A 22 Rl g (B ). R g 4 m)
PR BN, 0 A R 4 S =, TS R SRR e et
S SLAH B PR A 1o 2 B2

16R-1 A2 {5 -3520S 1 — LR Fie (1) 7 FF v 1)
o5 B R BB R A S, DAL TS AW % 4 HH AT Y. 1) 1
IKIET=W) A (1). A5 ERAKIRSAT T, Akl ] C-16 HifX
e (B 3). Y 16R-IRAR A4 H-35.20S i — Z R
(D)FE IR e 5 7 o S BRFRER ) Y. 5 h J5 138 C-16
IKARF=H) 5 (14%) F1 6 (23%), Ff LI 60% A S 3 ) it
EHE K 4).

A 5 6 FIEEKIZ . 'H NMR 1404
WRIEATAN 1 1) C-16 SARYIKE =Y. W35 H
NMR 3 BRI 24— ANEZ BBV I, HoAk
R iR, A 6 C-16 AN
[3.91~3.96 (m, 1H, 16-H)|tLiL&4 5 [4.21~4.27 (m,
1H, 16-H)] 8 midn gk, AR EM 5 6 C-16 AN
pAr, B C-16 3k R WRL. [N, feEtb &t 5
C-16 J3EM TN S (&4 5 et &4 1 C-Br [ EHK
=), mith& 6 Mtk &) 1 e iR & IR
F| 16S St ik 7, LKA Y. HT LMK SN2
SN, WAL 5 C-16 KR I {RFF R K7,

2 16R-VRA 4 £ -35,20S 1 — LRI (1) 75 7137 (1)
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AcO
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Scheme 3 The possible products in the reaction of compound 1 with bases
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MEE e 35 711 - PR B S N I A IE K 22 60 h Jim, B T 48
THAY 5 (43%)F1 6 (3T%)WLHEAL, &= T AL AN
Btk &4 2 (13%). L& 2 () °C NMR i o 18
170.64, 170.22, 154.99, 125.35 {5 5 & B H. 5> 1 HH BR OR B
T C-3 #il C-20 4PRIEHEMAISL, 774 T —A> C=C XU
'H NMR i O H B — M A5 5 [5.64 (dd, J=1.5, 15
Hz, 1H, 16-H)]Z W32~ )2 C-16(17)iH kR
Y 2, MidlE C-15(16) % K r=4).

FNGN- R E R AR b e, AR R N S
TR R S T, B s S5 I (e I I T 4 65 22 2 ) 1)
I, VAR ™) 2 5% (54%) . & He . IRAELTH
B4 2 BT BE RO I R H R R R P A R AL
B (RIVRAR K AR B 56 5 16R-IRAC 44 £5-35,20S - iF —
CIRTE(L) SN 25 ARV I 16SIR48 44 §5-35,20S -
LIRER(T). Ja& A D 3 JA] [ C-13, C17 A1 C-16 Hi At
LA S G s N TR SN B )y, T C-16 )
Jirt C-17 SR AT RGUIRE, ARAETH B R Y
RS RA(EIR 5).

OAc 2, OAc OAC

H',? 2,
¥ O ico,
B —— Br, ——— "1IOH
N
LiBr
Li,COs l
OAc OAC

e

2

BN 5 A& 5, 6l 2 (0] fE I NALEE
Scheme5 A possible mechanism for the formation of 2, 5 and 6

T AE BT BRSO HLEE, AR SN b R AR
W AW LLE R NN-Z R i
BRIRBE S Y. 15 min, 2610 % W 53 2 19 381 16SIRAL &)
7, REA MR R N ALEEE AL T SERE4.

& 7 NS 11 C-16 210 SRk, E C-16
AWEN R S EY 1 AT AR s, o1k
G 5 6 HIS5 4R B B T BT RE Y.

h T RN A AT, IR AL A R
B, AE N N-Z R Il b A 16R-1R AR 47 {55 -35,20S
TR LRBE()E 100 C, W 3 h BRI THEY 2
(6.2%) LA Kt LAy B R BR =4 8 FHXH B —HHE
W) 3 HIRE(12.9%) (*H NMR 382087 w5t 10
1). MIGIERACEE R 4 Toor 1, MR NN-— L
I e o e N A e (RO 45 S — 1A 54 3 (B15X 6).

&M 31 °C NMR 3 (6: 170.91)F1 *H NMR [0
2.03 (s, 3H, CH3COO), 4.64~4.74 (m, 1H, C(3)-H)] - {#
B —A QIR 5, %%%EEP*ALE@EE&F“
R . °C NMR i% o: 160.31, 159.96, 121.02,
118.04 HILHIH1F = ﬁ%ﬂc’*fw 3EHMA C=C WUk,
HHEIL TH NMR 3% B AR S S [0: 5.81 (d, J=
1.6 Hz, 1H), 5.92 (d, J=1.6 Hz, 1H)]Fl ZILHACHLSS 5
[6: 1.15 (t, J=11.2 Hz, 3H, C(21)-CHa)], LW 3 45t
Befi e b2 §55-14,16- —)5-3-FE TR lE. W& 3
b4 8 Al 3RS "H NMR 3%, JBaLnpriksa 2k
4 8 B SiEY 3 AR, (&Y 81 ™H NMR i
L 4 MEESS S, i 3AN IR L6 FEAS S [0
6.29 (dd, J=11.2, 17.6 Hz), 5.31 (d, J=17.6 Hz), 4.95 (d,
J=11.2 Hz)]. #MILE5 P 4a e k4 {5 -16,20- —J#i-3SliE
LIRS,
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. _OAc

LiBr
DMF

AcO AcO

N

AcO

BRX 6 thad 15RO
Scheme6 The controllable reaction of 1 with lithium bromide

WS W, Bk RS R IR AR T 16R-
AR 1-3520S g — L@l R AR R AT C16-
TRIHER. A AR SN A = A IR A S — A T
B 2 dikh RN RERR, 51Kk T 015 SRR
R P EAC G ) 8. TG 3 B TR
(=40, A8 JEK N I F) B4 in R Ak 2 P 2 i 73 31—
itk &4 3.

AT TR SN (R M, A SR R R T B
7Y 2 5 AL DMF SOSEEHEH, [R1 SO LA 74.6%
R AT 2T T B - ) 3 Fib & C-3 414
A LK R EHE =4 9 (K30 7).

n, JOAC

LiBr (16 equiv), HCI (con.)

DMF, reflux

AcO HO
3 9

B 7 EY 2 HR-EHE RN
Scheme 7 The elimination-rearrangement reaction of com-
pound 2

16R-1R 4 {§§-3520S [ — LR IE(L)#E DMF
ERACBE SO IR, SN 2 A 3 A SR AL )
HAK, RNERmE LR

M 2 AT H, IR 5 M 1 mol 341 %E 4 mol
i, RMGEREHAARITEY) 3. MRS 4 mol
i, HGY) 3 = Z ] ik 94.3%.

16R-¥ % 411§-3520S i Z IR FR (1) /£ DMF rf
L AR ) B N BB A s N il B T e S, AN AR T R Y.
I, T A BT AY 2 Wk, B T
w1, B 3 LT A ME— 1 R R PR (3 3).

h T SRR R B S N ), AR T
16R-1R 44 §§-3520S [ . L FRTiEAE DMF Hp 5 UL AR
T PR D S . 24 ek P 45 B8 21K YR Ao A R it PR A8 Iz 2 i,
FEER S W P 2. AR B R P T

F1 45567 11 C-16 'H NMR i LLH
Table1l The comparison of C-16 *H NMR data of compounds
56,7and 1

Compd. 0
”‘, O
N\
{ﬂfko 4.21~4.27 (m, 1H, 16-H)
H
5
= 0
H)]/
/5 3.91~3.96 (m, 1H, 16-H)
“OH
6
’aﬁ o
I B’\<o 4,53 (ddd, J=7.8, 6.6, 7.5 Hz,
“ry 1H, 16-H)
) 7

4.29 (ddd, J=7.1, 7.1, 1.3 Hz,
1H, 16-H)

2 LiBr TR ML 2
Table2 The effect of used amount of LiBr on the selectivity of
reaction

) Yield/%
Entry LiBr/mol
2 3
1 1 16.7 71.7
2 2 13.0 86.8
3 4 trace 94.3
BRI AAT T RN
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R3S RV IEREPEI e #
Table 3 The effect of temperature on the selectivity of reac-
tion

Yield/%
Entry Timelh  Temperature/ C - 2
1 6.0 100 6.0 833
2 4.0 120 10.7 85.2

3 20 186 (reflux) trace 94.3

& LiBr [ 4 mol.

FEEINE] 2 mol B, 1b&% 2 R ] =ik 93.7%. 4k4E
AN RAL B A B R &, T RE— 2D 4 e SR TE], [
X I NI B TE 1E— 20 3 (3R 4).

R 4 LiBr/ Li,COz F 0} [ Nk $: f i @

Table 4 The effect of used amount of LiBr/Li,CO3 on the se-
lectivity of reaction

Entry LiBr/Li,COs Time/h Ld/?
1 LiBr (2 mol), Li,CO;z (1 mol) 25 852 56
2 LiBr (2 mol), Li,CO3 (2 mol) 20 937 trace
3 LiBr (3 moal), Li,CO;z (3 moal) 15 887 50
REHEIN ® SO FINA

16R-RAR 41 §-3520S - i . LR IG (1) 5 dAL LR
B R B s B (I BEVE 5 RONARLFE A R R (R 5), THi
SN, A 4 RN I TR e s B R R, AN
7] 3 3R V1 R — IR S NV, R S Ik S I ) e A e .
w120 C.

16R- 1A 42 £ -35,20S i . ZTRIE(1) S5 IRAL R A
i TR L IS I PR TP AR 751 v s ] AR B — R
T o TR A () B R

R5 RN R RN R @
Table5 The effect of temperature on elimination

Entry Temperature/ 'C Time/h Yields of 2/%
1 100 45 89.5
2 120 25 96.1
3 186 (reflux) 20 93.7

2LiBr 4 Li,COs &2 %14 2 mol.

1 16R-JR 41 {§§-3S,20S i — LRI (1) AE AL T
Vs 0 BT IR AT S NI, AT TR R
R =AY 10 FarF N B PIIRE G 11,
2471) 10 IR 1L LI 20 10 1 (BIR 8). 2
A, BATCARIE 16R-VR 41 (-3520S - FEAE AU T i
TR T B PR R N ) 1 P S A AR S T,
YT PRAN RN A A 8] ) B N =40, SRERAT T 1
J T ] B BT RE A S A b B SR A i e Al
16R-VR 4 {§1-3520S ¥ - ZPRIE (1) KAk B 16R-1R 4

H{-3520S " WE(4), A RAEWR N AR EY 10,
s R AT Se2 BT AE AL &4 11,

OAc

"Br KOBu-t

t-BuOH, reflux

+

HO HO
10 1

B8 a1 BT BRI Y
Scheme 8 The reaction of compound 1 with potassium
t-butoxide

W R ARG, BAT B Rk I
A, Af 16R-4{5-3520S [ — LR (1) 5 /N A (¥
N, AT LAGE FE P i 4 21 5 AR AR K
=M WERY 24 HER-TEHEY 3. #ERY) 10
A3 A SRAZHUR 4 11

3 g

AT SELE R S R R T R AR A 2 1S R T S
PR LAT A T R RAR =06 B, FRATIHE SR 1)
TAESERE L, REHH T 16RIRAH-3520S i 4
TR (1) 5 ARG SN, RIS L DMF SN, #
5 4 mol WAL EAE R4 R RN, AT LL 94.3%1)
WCRAFEIHBR-EH = 3; 474 2 mol IRV AL R IR
BN, S MR EE R IR 120 °C, IATLL 96.1%f1 %
FENHBR=Y) 2. JULBUT BRI RN, S5RUT e
R4 N OB, AT DA BB 7 R AL
Y 8. AL 16R-IRA(5-3520S - LR
B P 2% AR T s e S I 48 TR Ry ik — 20 B B R T 601 R 2 R
JCRRHE AL T S0 A Hh FB T .
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