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Studies on the Regioselectivity of Acetylation-bromination
in Pregnanetriol
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Abstract In order to make rational utilization of tigogenin, the reaction of pregnane-3S,16S5,205-triol and
HBr/HOAc was explored in detail, and a regioselective acetylation-bromination reaction of preg-
nane-3S,16S5,20S-triol was found during this exploration. Based on this regioselective acetyla-
tion-bromination, pregnane-3S,16S5,205-triol can be easily transformed into 16R-bromopregnane-3.S5,20S-diol
diacetate in good yield.
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1.1 RFIS5UES

AP s 2 Buchi 535 S B0l AN 58, R
TRIZIE. IR i1 Shimadzu TR-400 %40 Zh56 1EA3]
€. "H NMR 1 Bruker AM-300 BUAZ G CHRAX 2SI 52, 47
TRFANEW], BJLLCDCLAER A, TMS 4 A bR, MS H HP
5989A JRiEA M %E, HRMS [ Finnigan MAT 8430 JFiif
1 5E. [l HH Perkin Elmer 241 MC %! (4 3Jig 64l
SE.

Z i = WE (L) B P REBE IR LA 2E RS0 TR AL
2 B AL 2 5206 = I 30% HBr/HOAC W [ Aldrich
AF, PR A R, TLC SR GF254 5
B, AT 10% B EHIR . AT JZ AT AR H (10~
40 pm).
12 ZHZEERUS/CERERT SN

H 1 g (3 mmol)4{§§ =& T 25 mL T 11 [ N,
FERFE T, FEHIR MR 0 °C, 6 mL 30% A
LRI, PR = WEAE 30% WRALEY SRS W b it
i, FHlR A 45~50 ‘C4R8E R MY 2.5 h. TLC FRERR NV, 42
B R N A IR ZRTRER X LR, TR Lk
fifh . TRV VR 40 TR R ik T B 7K s YR L R B R K Wk
Ve, JOKBRBRAN TS, WRARTT R NHRL =4, B A
WAL ENT, AT AThEE(b.p. 60~90 C)FI LR
LEEREEEVENR (AR LL 12 10~1 : 4), 4 1.03 g 16R-IR
1 8§-38,208- "l LR ER(2) (ST T2%)F1 032 ¢

3R, 16R- IR {55 -208-F LIRTEE(3) (775 20%).

2 L4, mp. 123~125 C, [a]y —13.1 (¢
0.95, CHCly); 'H NMR (CDCl;, 300 MHz) §: 0.64 (s, 3H),
0.82 (s, 3H), 1.33 (d, J=5.2 Hz, 3H), 2.06 (s, 3H), 2.07 (s,
3H), 4.29 (ddd, J=7.1, 7.5, 1.3 Hz, 1H), 4.64~4.74 (m,
1H), 5.04~5.14 (m, 1H); IR (BAAATS) v 2924, 2845,
1732, 1433, 1384, 1245, 1033 cm™'; MS (70 eV) m/z (%):
424 (M'+1—AcOH, 2), 422 (M'+1—AcOH, 2), 395
(424—C,Hs, 2), 393 (424—C,Hs, 2), 343 (424—Br, 12),
283 (343—AcOH, 100). Anal. calcd for CysH3004Br: C
62.11, H 8.07; found C 62.17, H 8.17.

3. B4, mp. 122~123 C, [a]y —20.5 (¢
0.10, CH,CL); 'H NMR (CDCls, 300 MHz) 6: 0.64 (s,
3H), 0.78 (s, 3H), 1.31 (d, J=6.3 Hz, 3H), 2.07 (s, 3H),
431~4.26 (m, 1H), 4.73~4.75 (m, 1H), 5.04~5.14 (m,
1H); IR (BUAATIE) v: 2917, 2843, 1723, 1458, 1384,
1278, 1033 cm ™ '. Anal. caled for Cp3H340,Bry: C 54.77, H
7.19; found C 54.52, H 7.68.

1.3 ZE-BS5RUS/BERARE-SRHREPIIRL

339 mg (1 mmol)Z# {§§ =+ 25 mL T4 1 J W
P, AN 1 mL oK R BRI, SRR, Wk
NI 2 mL 30% RS/ LIREE(S mmol). i in5eE
Ji, THEA 30 CHRLE RV 1 h. TLC BRES W R 4% —
SN 5E 4, Y 2R 2 LIRA A b BRI 2
Tk VA A, &0 VRL R B 1 S B /K BRI R & 3Rk ki,
IKBRIRAN T )5, IRAEISHL =4, M= A hk A E b
(BREEVERE, A dhBR AL 60~90 C). LR ZERAFALE Ny
1:10~1: 473372 mg AW 277K 47%)F1 399 mg
TR 16R-1R 244 51-385,208- - F-20- LIRHE4) (7%
39%).

4: [a]y) —12.9 (c 0.72, CHCly); '"H NMR (CDCl,,
300 MHz) &: 0.64 (s, 3H), 0.80 (s, 3H), 1.31 (d, J=6.3 Hz,
3H), 2.07 (s, 3H), 3.55~3.70 (m, 1H), 4.24~434 (m,
1H), 5.09 (dq, J=6.3, 6.7 Hz, 1H); IR (KBr) v: 3468,
2924, 1706, 1377, 1274, 1243, 1053 cm ™ '; MS (70 V) m/z
(%): 353 (M'—AcOH—C,Hs, 4), 351 (M'—AcOH—
C,Hs, 4), 301 (M"—AcOH—Br, 75), 215 (100). Anal.
calcd for C,3H3;05Br: C 62.58, H 8.45; found C 62.64, H
8.59.
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A58 = IEAE 30% IR LR T 45~50 C M,
Pk E B = h A4 2 Fi 3 (Eq. 2).
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Figure 1 The X-ray single crystal structure of compound 2
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For N B A 15 = A R AN R R A YR AR

T4 = CQOMIFRIL CE KA OB VY, HR
R A BE R AAE C(3)FI C(16)h7 L.

28 = RER30% IR A LIRHTRAE 45~50 °C WV
i, FEERNEYNEY) 2. X RATE MR N AT
30% IR S SRR LB RE R T EARRE .
SRk S8Ry i HAT B - BRI, m] (e R A
B2, RN AAT T LR AL S R S T LB IE
s 1, AT Wi R R AL A —BE C(16)
P RAERUAR VS T C(20)F8 3 1R A8 JE 350 e
#(Scheme 1). 41 =8 C(16)8k C(20)# LBtk Jo il ik
—Pal I A I 2 5 NI AN R SRR R Bk IE 2
T, B ATLAEE C(16)8] CQOVFEIEAF I b T 1 25,
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Scheme 1 A possible mechanism of acetylation-bromination of
pregnanetriol

Z SR 30% LAY LIRETRAE 45~50 CJx
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Table 1 The effect of time on reaction

) Yield/%
Entry Time/h
2 3
1 2.5 72 20
2 5 55 30
3 6 52 27
4 40 25
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Z {55 = N 30%IRAL S LIRS WU S 45 5
VLB AT R R (R 2). BEAG SN E T w5, OV )
B EW 2 LAY 3 FECERE TR (a2
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JETH g AT T W T e TS 2 1) C(3)ME
FEMIRAR SN LA AL &4 2 R 54 3 (19— 20 k.
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Table 2 The effect of temperature on reaction

. Yield/%
Entry Temperature/'C
2 3
50 57 21
2 60 48 23
3 80 16 34

30% IR S LRRFBUT AR R R N 45 R G 3).
WA =B R a9 3 ek . sk, N
TLC LA, BRICPIFI AN, A e A2 TR, HLBE
i NG N, 2% s A H G 2, MR RR
BEOR, WOy @A BRI MR 4 2 A0 3 (R OR B ).

R3O RMIER SN R

Table 3 The effect of amount of reagent on reaction

. Yield/%

Entry 7(30% HBr/HOAc)/mL Temperature/C 3
6 50 40 25

8 50 36 37

12 50 23 49

Bif A R 471 20 19 B T LA 2 B — I C (B ) IR S Y.
TWE, A S EC) I LWL R NP [, A
CO)RIE LBA e 4. T S P e il 2 18 — B,
TN 30% IR A LR EE I RN, fE MR N AT, nl gk
G CRYRI= LS 3 Ak, B35 CO)RBE
FEYIML A 4 FEAE(Eq. 3). AW 2 R 39%, thE

OH
OH 30% HBr/HOAc
HO
1
OAc OAc
“Br 1B
+ (3)
AcO
2 4

W) 4 RN 47%.

W FIRRGHELE, AT =R 30% b &
LRI R VAL EF HIAE 40~45 °C, VI [ #f 2
7t 1.5 h, 30% IR E SRR 54 NV A 6 N5
O3 T, LARLIE S AL (82%) 75 13 R 1 1K IR AR £ B4k
7Y 2.

3 4

T AR LA BR Ay JsURHFRD A R T M P 7 4 S JRR e
ARG IE BOCA B S AR 25 ) A0 B AR 00 1 ) R AR 7
PR GRIRTEA 5, BRATIAE J5AT R At S R e s ek 2
B =W TARRLAL b, KRB E T2 =R 30%iR4k
S GBI S, BB FE VR L AL Bk 16R-1
A H]-38,208- —F — LR IE, k20 & BRI SRR
AR TC YRS AL SR A AR . AR O AR IE AT
.
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