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Abstract Azedarachol (3) and 2a,3a,20R-trihydroxypregnane-16/4-methacrylate (4) were isolated from the root bark of Me-
lia azedarach L. in 1984 by Nakatani and coworkers. Azedarachol (3) shows excellent antifeedant activity against the larvae of
Ajrotis sejetum Denis at the concentration of 500 pg/mL, and 2a,3a,20R-trihydroxypregnane-16f-methacrylate (4) inhibits the
HGC27 tumor cells with an ICso value of (11.330.5) pg/mL. The noteworthy activities and the high oxidation state structure
as well as the scarce of sample suppling in nature resources have attracted considerable attention from the synthetic communi-
ty. Herein the synthesis of these two natural products from preganetriol (2) is reported. The route features a stereoselective
inversion at C(20) and a substrate controlled dihydroxylation of C(23) double bond. 3 and 4 were obtained in an overall yields
of 6% (11 steps) and 7.5% (11 steps), respectively.
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20R-trihydroxypregnane-164-methacrylate, 4) 7 5 £ %
(azedarachol, 3)H1 Nakatani ZEMM H AT B (Melia azed-
arach L. var. japonica Makino)f3 5z 7y B3 453, £5 KU
Bl 1. YRS PR SR I R S AR FE Y 500 pg/mL
Bf, X Ajrotis sejetum Denis 4 B BT FIHEE/EH, 4
xF AR HGC27 A RAFHIHMHI R, 1Cs 8 11.3
pg/mLPL T R S I A B R AL 0.003%, BOAEH 2
Ja SRS IR 5 F R, BRI R T A R
WHoT.
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(1161 JfK 27 G (tigogenin, 1)FFAEIRTS, & B E AR
FIRAL A, 2015 4, WA A REAWLIZE S =R
JRRE, L 12 25 58 B R IS BE A A R 7ESEBE C(0)f7 14
TIRRFERT, WA /NHIZ ) NaBH4/CeCls ik i C(20)-F%
FEEmE, S5 LL C(20) R/IS=2.4 1 588 CQROYBILAAL,
% (Scheme 1). N T #&m CQOVNIABIEIH: %, A
W T Scheme 1 FToR IS & 4T, @5
T Sn2 M R B CQO)NLLaxT R T, 43 sk
LT RS IS 4 1A R

Received March 21, 2022; revised April 27, 2022; published online May 6, 2022.

P °

Chin. J. Org. Chem. 2022, 42, 2521~2526 =

Y © 2022 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 2521



BIKE

MRILX

2,3a,20R-Trihydroxypregnane-16 f-methacrylate (4)

B SIERERUT). 28 =EEQ2). v S EE(3) M 2a,3a,20R-
=R - 164 H R Y MG TR IR (4) I 4514

Figure 1 Structures of tigogenin (1), preganetriol (2), azeda-
rachol (3) and 2a,3a,20R-trihydroxypregnane-16f-methacrylate
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8 TEXT HH KT R (p-TSA) AL T 15 0T B A R O HH i — H
ik L 79% ISR 19 46 E 9. DIBALH % PEIEJR 9 X
PL 1% IR B 10, W EZE=YN C0) Tt
1009, X fESe T DIBALH & JE 4T, WALAL SAL
Je R AEAERIBRAE /S C(16)4A. i 1.

BATRES RS, 25 BN c6)fz
FL 17712 (Scheme 3). C(16)F85E5 50T % — H RL &t
(TBSCHTER MR, L 56% W K 45 31| &4 o ] 4
20R-F2FHEZ 2 M- 16R-— I U T JEhElF 12, [RIiCJE
BHEUCRIE 93%, F 15 KB X SFFLIESE C(20) R 4%t
IR AL 13 mT LURAI b &4 12 4 C(2)—C(3)
BRI C(2)—C ()W F2IHE R X ARH . C(16)—OH
Bl it C(2)—C(3) MUz Ik A i X ARA J= DY 28 [ BT 54%
SRS R4, LA 13 7 40% HF/THF 2614 F BBk
FAREE, BN 20,30,20R-=$2 I 24 (5 - 168- F IE Y 5 R
P A5 R S () B R, 20 3R 62%, 31%.

2 g

20,30,20R- =353 21 - 16p- H FL I R TG . 35 K 4
B 1 BAFAE T R 2 iR AR B, A R 1 B
PR K E A FE . BRATTR SRR B A A £
—REENRE R, W TR T LAY 6, LAERE
(3R T S8 TF 3R SR L RE BEPE S B C(20) 17 44 AL B %,
R CQROYI AR, B X HHZRIESE C(20)
freaxtt R, BJE R HF BEER C(16)FRIE Rt E R 45k,
SERE PR EE . 20,30,20R-=F 3L 21 5 - 165- I FE TR M R
BEf A, Bt 115 R, SR BN 6%, 7.5%. F
FH 85 AR B A 7= A0 B LA R AR P 0 K F AR AT .

62%

54% for 4 steps
Ref. [4]

3 SRS
3.1 X5

B R R4 8 = A AR 2H PR, ARy
W 22w AR BIAIETSEAF], B 20 6 AR
BI04, "H NMR AT BC NMR(AARA TMS, 385718
CDCls){# | Bruker AV-400 2§ Bruker AV-600 74 #% i 3L 4/%
A5 . MS 15 F] ESI-QTOF 4 i 20 B 143 2 .

32 ZWHE
3.2.1 3p-##-C16(20)-2F A5 (5)89 5k,

IRAC AL P 40(4.82 g, 10 mmol)¥E T 20 mL H
DMF H, 7EESBIRY R -BuOK (5.6 g, 50 mmol),
B FHRZE 85 C, MEMIE(TLOMMN 4 h RMNVE,
IAKEE R B, A FEAEE (40 mL X 3), A EhK
Velk, TOKIRRREN T8, 2[4 B (PE) 4R 4.1
(EA), Vi V=10 :1~6 . 1]{F &L 5 (2.42 g, 76%).
'H NMR (400 MHz, CDCl3) 6: 5.12 (td, J=7.1, 4.4 Hz,
1H), 4.51 (qd, J=6.2, 3.0 Hz, 1H), 3.63~3.53 (m, 1H),
2.09 (dd, J=7.0, 2.8 Hz, 1H), 1.47 (d, J=6.2 Hz, 3H),
1.19 (s, 3H), 0.85 (s, 3H); 3C NMR (100 MHz, CDCl;) ¢:
83.7, 76.4, 71.2, 56.9, 56.1, 54.4, 44.9, 40.5, 39.9, 38.2,
37.1, 35.6, 35.0, 34.7, 32.6, 31.5, 28.7, 23.2, 21.4, 16.0,
12.4; LR-MS (ESI) m/z: 319.0, [M+H]"; HRMS (ESI)
caled for Co1H3s0, [M+H]™ 319.2632, found 319.2632.
322 3B-3F VR EABRES-C16(20)-2F £, 5- & (6) 49 & &

JEAS (2.22 g, 7 mmol)i T 10 mL H Z&HERE A2 mL
TR EIRE B, EERAWRY TR TsCl
(2.66 g, 14 mmol). 4-— HIZ LML E(DMAP) (90 mg 0.73

HF, THF

B3 BRI ()M 20,30, 20R- = F K2 (5 -16- T 2 P A TR I (4) ) 5 JK
Scheme 3  Synthesis of azedarachol (3) and 2a,30,20R-trihydroxypregnane-16/-methacrylate (4)
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mmol), ZiR KB, TLC IBER 7 h RN FE4:, IIHEE 2 mL
PRI, PR30 mL X 3), MR K P,
ToKBREREN T, HEENT(PE/EA, VI V=6:1~3:1),
B A 6 (3.08 g, 93%). [aly’ +4.8 (¢ 1.02, CHCL3);
m.p. 151~152 “C; 'H NMR (400 MHz, CDCls) J: 7.78
(d, J=8.2 Hz, 2H), 7.32 (d, J=8.2 Hz, 2H), 5.11 (td, J=
7.0, 4.4 Hz, 1H), 4.54~4.46 (m, 1H), 4.42 (tt, J=10.6, 5.1
Hz, 1H), 2.44 (s, 3H), 2.08 (dd, J=7.0, 2.8 Hz, 1H), 1.46
(d, J=6.2 Hz, 3H), 1.16 (s, 3H), 0.82 (s, 3H); 3C NMR
(100 MHz, CDCls) 6: 144.4, 134.8, 129.8, 127.6, 83.6,
82.4, 76.3, 56.9, 56.0, 54.1, 44.8, 40.5, 39.8, 36.8, 35.4,
34.8,34.7,32.4,28.5,284,23.2,21.7,21.4,16.0, 12.2. IR
(KBr) v: 2932, 1449, 1360, 1188, 1176, 1097, 934, 669
cm '; LR-MS (ESI) m/z: 495.0, [M+Na]'; HRMS (ESI)
caled for CasHasOsNS [M + NHy] ™ 490.2986, found
490.2980.
3.2.3 16R20R-=# & 5§ -3p-3F ¥ RERERBE(T) & A&
JEY) 6 (472 mg, 1 mmol)#E T 7 mL & i1 7 mL
T HEBE AR T, EEURIORTT R N 98%iKk HaSO4
39, WS 4 h TLC A 45, K K B,
TARHERERL(1S mLX3), WRIE KT, KRR
B, REEMNT(PEEA, Vi V=3:1~2: DEAGHE
%7 (363 mg, 74%). [als” +2.2 (¢ 1.01, CHCI3); m.p.
149~151 °C; 'H NMR (400 MHz, CDCl3) 6: 7.78 (d, J=
8.3 Hz, 2H), 7.32 (d, J=8.0 Hz, 2H), 4.42 (ddd, J=16.3,
10.9, 5.1 Hz, 1H), 4.29 (td, J=7.7, 4.6 Hz, 1H), 4.19 (it,
J=122, 6.1 Hz, 1H), 2.44 (s, 3H), 2.24 (dt, J=13.2, 7.5
Hz, 1H), 2.05 (dd, J=8.6, 3.9 Hz, 1H), 1.33 (d, J=6.1 Hz,
3H), 0.99 (s, 3H), 0.79 (s, 3H); 3C NMR (100 MHz,
CDCLs) o: 144.5, 134.8, 129.8, 127.7, 82.6, 73.2, 67.4,
62.9, 54.2, 53.8, 44.9, 42.8, 40.2, 37.9, 36.8, 35.4, 35.0,
34.8, 32.0, 28.4, 23.8, 21.8, 20.9, 14.3, 12.3. IR (KBr) v:
2931, 1360, 1187, 1174, 1096, 1038, 934, 851 cm !; LR-
MS (ESI) m/z: 513.0, [M+Na]'; HRMS (ESI) calcd for
CasHasOsNS [M+NH,]" 508.3091, found 508.3115.
3.24 16R20R-=# & 5 & -3p-3F ¥ R EXBLBH(8) & A&
JEY 7 (735 mg, 1.5 mmol)¥& T 7 mL FE & DMF, &
SRS RO LiBr (258 mg, 3 mmol), LiCO; (201 mg,
3 mmol), JHIEFHE 120 CF B4 h, TLC Al M 58
A, MK R R, — @A REAEE(15 mL X 3), MA
KB, TKBRIN T, HEPT(PE/EA, V V=
41 1~2: DHEAMEK 8 (415 mg, 87%). 'H NMR (400
MHz, CDCls) d: 5.65~5.51 (m, 2H), 4.31 (dd, J=12.1,
7.3 Hz, 1H), 4.27~4.17 (m, 1H), 2.28 (ddd, J=15.6, 8.9,
2.7 Hz, 1H), 1.34 (d, J=6.1 Hz, 3H), 1.03 (s, 3H), 0.77 (s,
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3H); *C NMR (100 MHz, CDCls) 6: 126.0, 125.9, 73.3,
67.5, 63.0, 54.2, 54.0, 42.6, 41.6, 40.4, 39.8, 38.0, 35.0,
34.8,31.9,30.4, 28.8,23.8,20.6, 14.3, 11.8.

3.2.5 B -2-Hi-16R,20R-45 3+ F ALK F BE(9) & A%

JEY) 8 (45 mg, 0.14 mmol)i&E T 4 mL & ki,
Ny £R37 FARNA p-TSA (10 mg, 0.06 mmol)- 4- F 4 FE
ZR S I 4ER%0.2 mL, 1.1 mmol), A& &R ZE &G4
2. TLC il MZ5 3, Al NaHCOs 7K IR K R
N, “AEFERER0 mLX3), WA KRG, K
BN T1%, FEEMT(PE/EA, VI V=10 1~4: 1)E5H
tE A 9 (49 mg, 79%). [aly® +29.2 (¢ 0.365, CHCL);
m.p. 165~166 ‘C; 'H NMR (400 MHz, CDCls) d: 7.39
(d, J=8.7 Hz, 2H), 6.87 (d, J=8.7 Hz, 2H), 5.65~5.52
(m, 2H), 5.42 (s, 1H), 4.43~4.37 (m, 1H), 4.35~4.27 (m,
1H), 3.79 (s, 3H), 1.43 (d, J=6.9 Hz, 4H), 1.22 (s, 3H),
0.78 (s, 3H); *C NMR (100 MHz, CDCl;) 6: 160.0, 132.0,
127.9, 126.0, 126.0, 113.9, 110.2, 100.8, 78.7, 75.2, 55.4,
55.1, 54.5, 52.9, 42.0, 41.6, 39.9, 39.8, 34.9, 34.8, 33.8,
31.8, 30.4, 28.8, 20.5, 19.7, 15.1, 11.8; IR (KBr) v: 2908,
2931, 2870, 1518, 1443, 1250, 1184, 1084, 1061, 1035,
1014 cm™!'; LR-MS (ESI) m/z: 437.10 [M+H]"; HRMS
(ESI) caled for CaoHyO3Na [M+Na]" 459.2870, found
459.2865.

3.2.6 2-Mi-16- A X F & -20R-OPMB (10a)#= 2-4-20-
A AXRZF 4 -16R-OPMB (11a) 4 5%,

JEEX 10, 11 (113 mg, 0.26 mmol)¥& T 4 mL B & 5
Hgerh, st 5 T 400 mg, 0.94 mmol), =i
NIRSL TLC A S RE 45 o, 0 v RS i BR A 7K VA A
RINE, A BEAR(1S mLX3), MR EhK Pk,
TKBREREN T4, FEEHT(PE/EA, VI V=12.1~5:1)
B AMMKEAR 10a (12 mg, 11%), EMFE A 11a (83
mg, 74%).

2-475-16-48 /%42 5-20R-OPMB (10a): '"H NMR (400
MHz, CDCl;) 6: 7.20 (d, J=8.6 Hz, 2H), 6.86 (d, J=8.6
Hz, 2H), 5.58 (d, J=5.1 Hz, 2H), 4.51 (d, J=11.5 Hz,
1H), 4.36 (td, J=7.4, 4.1 Hz, 1H), 4.25 (d, J=11.5 Hz,
1H), 3.80 (s, 3H), 2.06 (s, 3H), 1.12 (s, 3H), 0.77 (s, 3H);
13C NMR (100 MHz, CDCl3) d: 207.1, 159.2, 130.2, 129.4,
126.0, 125.9, 113.8, 78.5, 70.3, 69.0, 55.4, 54.4, 54.4, 41.6,
41.6, 39.8, 38.4, 34.8, 34.7, 34.0, 31.9, 30.4, 30.1, 28.8,
20.3, 14.0, 11.8; IR (KBr) v: 2926, 2851, 1736, 1711,
1613, 1514, 1464, 1356, 1248, 1173, 1058, 1037 cm !;
LR-MS (ESI) m/z: 459.20 [M+Na]"; HRMS (ESI) calcd
for Ca9Hs0O3Na [M+H]" 459.2870, found 459.2868.

2-4#5-20-8 4842 5-16R-OPMB (11a): [o]5" +13.6 (c
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0.365, CHCls); m.p. 133~135 ‘C; 'H NMR (400 MHz,
CDCly) 6: 7.24 (d, J=8.5 Hz, 2H), 6.86 (d, J=8.5 Hz,
2H), 5.64~5.52 (m, 2H), 4.53 (d, J=10.9 Hz, 1H), 4.25
(d, J=10.9 Hz, 1H), 3.80 (s, 3H), 3.67 (dq, J=11.8, 5.9
Hz, 1H), 1.43 (d, J=5.9 Hz, 3H), 0.82 (s, 3H), 0.77 (s,
3H); *C NMR (100 MHz, CDCl3) §: 217.5, 159.0, 130.7,
129.5, 125.9, 125.9, 113.7, 73.3, 69.9, 68.9, 55.3, 53.9,
50.2, 43.1, 41.4, 39.5, 39.3, 34.8, 34.5, 32.0, 30.3, 28.6,
20.5,19.2, 13.4, 11.8; IR (KBr) v: 2912, 1736, 1613, 1514,
1463, 1248, 1182, 1082, 1038 cm !; LR-MS (ESI) m/z:
459.20 [M+Na]"; HRMS (ESI) calcd for Co9HyO3Na [M
+Na]" 459.2870, found 459.2866.

3.2.7 2-Fi-20R-# A F & -16R-OTBS (12)4 5%

JEY) 8 (477 mg, 1.5 mmol)iA T 2 mL B2 &kt
o, AR R YOI EGN (0.5 mL, 3.6 mmol), TBSCI
(281 mg, 1.875 mmol), DMAP (18 mg, 0.15 mmol), | mL
#H DMF, FihJ M 36 h, TLC BB N, 57 R
R, 1.2 mol/L HCl A KR ML, —F A HL (15
mL X 3), WA KRGS, ToKBBRMN T, A ZET
(PE/EA=6:1~2:1, V. V), BAMGHEK 12 (381 mg,
59%), 8 (220 mg, 34%). '"H NMR (400 MHz, CDCl;) o:
5.66~5.51 (m, 2H), 4.27 (td, J=17.6, 4.5 Hz, 1H), 4.19
(dgq, J=12.5, 6.2 Hz, 1H), 1.25 (d, J=6.2 Hz, 3H), 1.03 (s,
3H), 0.88 (s, 9H), 0.76 (s, 3H), 0.04 (d, J=2.8 Hz, 6H);
3C NMR (100 MHz, CDCls) d: 126.1, 125.9, 74.0, 67.9,
63.1, 54.3, 42.6, 41.6, 40.5, 39.8, 38.3, 35.0, 34.8, 31.9,
30.4,28.8,25.9,23.4,20.6,17.9, 142, 11.8, —3.6, —5.3.
3.2.8 20,30,20R-=# 3 F 4 -16R-OTBS (13a)89 &
%

JEEH) 12 (484 mg, 1.12 mmol)¥& T 6 mL USRI,
ZARY RN N-H ZE I ik-N-SA LI (NMO) (50%
KIEW) 094 mL, /K 0.5 mL, OsO4 (2.5%# ] FE %
#0)3.14 mL, =R JN 4 h, TLC ¥l [ B 58 4. e fn
Na; SOz K B, S FLEZE (30 mL X 3), Mk
KB, KRR T, #ENT(PEEA=3 1 1~1:
1, Vv, BEMGEAE 13a (313 mg, 60%). [aly* +28.9 (¢
0.5, CHCl3); m.p. 198~200; 'H NMR (400 MHz, CDCl5)
5: 427 (td, J=17.5, 4.5 Hz, 1H), 4.19 (dt, J=12.5, 6.1 Hz,
1H), 3.96 (s, 1H), 3.81~3.73 (m, 1H), 1.25 (d, J=6.2 Hz,
3H), 1.02 (s, 3H), 0.87 (s, 9H), 0.81 (s, 3H), 0.03 (s, 6H);
13C NMR (100MHz, CDCls) 6: 73.7, 69.4, 69.2, 67.6, 63.2,
54.3, 54.1, 42.7, 40.9, 40.3, 38.3, 37.1, 34.3, 34.2, 32.0,
27.7, 25.9, 23.3, 20.7, 17.9, 14.2, 12.5, —3.6, —5.3. IR
(KBr) v: 2927, 1506, 1471, 1456, 1361, 1251, 1050, 930
cm '; LR-MS (ESI) m/z: 489.2 [M+Na]"; HRMS (ESI)
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caled for Co7Hs5004Si [M+H]" 467.3551, found 467.3548.
3.2.9 20R-#AF & -2a,30-45 A BEA-16R-OTBS (13b)
EOREDO

JEEY) 13a (310 mg, 0.66 mmol)¥% T 7 mL 2,2- —HI 4,
FEGE, BRItk mE X F RS RR £R (PPTS) (0.11
mmol, 27 mg), JK¥FFEEELR, 0.5 h FHEMR, ERRM
16 h, TLC tuillf /b= 5k 4, BeT¥50, ET
(PE/EA=5:1~1:1, VI NFEAEIE 13b (292 mg,
86.8%). [a]¥' +56.3 (¢ 1.0, CHCls); m.p. 185~187 C;
'H NMR (400 MHz, CDCl3) &: 4.27 (td, J=7.5, 4.5 Hz,
1H), 4.23~4.14 (m, 2H), 4.14~4.07 (m, 1H), 1.49 (s,
3H), 1.33 (s, 3H), 1.25 (d, J=6.1 Hz, 3H), 1.01 (s, 3H),
0.87 (s, 9H), 0.73 (s, 3H), 0.03 (s, 6H); *C NMR (100
MHz, CDCl3) d: 106.6, 72.9, 72.6, 72.1, 66.8, 62.0, 53.1,
52.9, 41.6, 40.7, 39.3, 38.3, 37.3, 35.8, 33.2, 30.8, 29.9,
27.8,27.2,25.7,24.9, 22.4, 19.6, 16.9, 13.3, 10.4, —4.7,
—6.3; IR (KBr) v: 2930, 2857, 1455, 1366, 1215, 1096,
1008, 914 cm '; LR-MS (ESI) m/z: 529.2, [M+Na]";
HRMS (ESI) caled for C3Hs404Si [M+H]" 507.3864,
found 507.3858.

3.2.10 F & -20,3a-4% 7 BA-16R-OTBS-20R- P % & M
R 5 (13¢) 89 4 &

JEE#) 13b (110 mg, 0.217 mmol)i& T 2 mL F# 4
Hserh, AR RO DMAP (10 mg, 0.08 mmol),
EtN (0.1 mL, 0.72 mmol), F3EPFABER(S0 uL, 0.516
mmol), ZEXMN 9 h KN FEATE S, HH NaHCO; K
R, R E 15 mL X 3 ZHL, WA KBS, ToK
TREAN T 1%, HENT(PE/EA, VI V=10:1~5: 1)3H
O [E 1A 13¢ (119 mg, 95.6%). '"H NMR (400 MHz, CDCl;)
8: 6.07 (s, 1H), 5.58~5.51 (m, 1H), 5.34 (dq, J=11.7, 5.8
Hz, 1H), 4.30 (td, J=7.5, 4.2 Hz, 1H), 4.18 (t, J=3.8 Hz,
1H), 4.14~4.06 (m, 1H), 1.94 (s, 3H), 1.49 (s, 3H), 1.33
(s, 3H), 1.26 (d, J=5.9 Hz, 3H), 0.89 (s, 9H), 0.85 (s, 3H),
0.70 (s, 3H), 0.03 (s, 6H); '3C NMR (100 MHz, CDCl5) ¢:
166.8, 137.1, 125.2, 107.5, 73.6, 73.1, 72.6, 70.7, 61.2,
54.1, 53.9, 42.3, 41.7, 39.6, 39.3, 38.3, 36.7, 34.5, 31.8,
30.9, 28.7, 28.1, 26.75, 25.9, 20.7, 20.0, 18.6, 17.9, 13.7,
11.4, —3.46, —5.4.

3211 F§-20,30-—# #-16R-OTBS-20R- ¥ X 7 M
AR 5 (13) 89 & A%,

Y 13¢ (239.2 mg, 0.416 mmol)¥% T 4 mL H . 4
mL “EFEIRAEAF, B PPTS (25 mg, 0.13
mmol), KM 16 h, TLC Kl A N 584, it T
#, HEWN(PEEA, V:V=4:@1~2: DHEAMGFEKE 13
(216 mg, 97%). 'H NMR (400 MHz, CDCls) d: 6.07 (s,
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1H), 5.57~5.51 (m, 1H), 5.34 (dq, J=11.7, 5.8 Hz, 1H),
430 (td, J=17.5, 4.3 Hz, 1H), 3.96 (s, 1H), 3.75 (d, J=11.5
Hz, 1H), 1.94 (s, 3H), 1.26 (d, J=5.9 Hz, 3H), 0.89 (s,
9H), 0.85 (s, 3H), 0.79 (s, 3H), 0.03 (s, 6H); 3C NMR
(100 MHz, CDCl3) 0: 166.8, 137.1, 125.2, 72.6, 70.7, 69.4,
69.2, 61.1, 54.4, 54.09, 42.4, 40.9, 39.6, 38.3, 38.2, 37.1,
34.4, 34.3, 31.9, 27.7, 25.9, 20.7, 19.9, 18.6, 17.9, 13.7,
12.52, —3.5, —5.4.

3.2.12 2a,30,20R-= 523 5+ & -16p-F 2 7 M BR B5 (4)
Fo AR & BE(3) 89 B Ak

JEEY) 13 (76 mg, 0.14 mmol)¥& T 4 mL PUS Mg,
B 2 mL 40% HF KIS, T 206 T HdE OB, H
NaHCO; R B, &R ZEH(15 mL X 3), M€
KPR, TKTRN T, FET(PE/EA, V@ V=
3i1~1: DHEAMREAE 3 (185 mg, FE% 31%); 'H
NMR (400 MHz, CDCls) 6: 6.08 (s, 1H), 5.59~5.53 (m,
1H), 5.36 (dq, J=11.7, 5.9 Hz, 1H), 4.35 (s, 1H), 3.96 (s,
1H), 3.77 (s, 1H), 1.94 (s, 3H), 0.87 (s, 3H), 0.80 (s, 3H);
13C NMR (100 MHz, CDCl3) 6: 166.8, 137.0, 125.4, 72.5,
70.4, 69.4, 69.2, 60.6, 54.4, 53.9, 42.4, 41.0, 39.5, 38.3,
37.9, 37.1, 34.4, 34.3, 31.9, 27.7, 20.7, 20.2, 18.6, 14.1,
12.6.

4: 37 mg, =% 62%. [aly' +59.2 (¢ 0.5, CHCl);
m.p. 199~201 ‘C; '"H NMR (400 MHz, CDCl3) 6: 6.03 (s,
1H), 5.54 (d, J=1.5 Hz, 1H), 5.15 (td, J=7.8, 4.3 Hz,
1H), 4.19~4.10 (m, 1H), 3.96 (s, 1H), 3.76 (s, 1H), 1.92
(s, 3H), 1.18 (d, J=6.0 Hz, 3H), 0.99 (s, 3H), 0.81 (s, 3H);
3C NMR (101 MHz, CDCl3) 6: 167.0, 136.7, 125.6, 75.8,
69.4, 69.4, 66.4, 62.4, 54.4, 54.0, 42.9, 40.7, 40.2, 38.4,
37.1,35.6,34.4,31.9,27.7,23.4,20.8, 18.4, 13.3, 12.6; IR
(KBr) v: 3466, 2925, 1718, 1699, 1456, 1294, 1181, 1045
cm '; LR-MS (ESI) m/z: 443.1 [M+Na]"; HRMS (ESI)
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caled for CosHaOs [M-+H]" 421.2949, found 421.2943.

HBh# 8L (Supporting Information) L&) 3~13 (1%
T JL R 0 A e i AX e bR AT D A B DA T I
(http://sioc- journal.cn/) I T %k,
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10, R"=PMB, R2=H
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11a, 11%

10a, 74%
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