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A Stereoselective Synthesis of the C(13)-C(23) Fragment of
Iriomoteolide-1b
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Jing, Peng

She, Xuegong™

(State Key Laboratory of Applied Organic Chemistry, Department of Chemistry, Lanzhou University,
Lanzhou 730000)

Abstract A stereoselective synthesis of C(13)-C(23) subunit of iriomoteolide-1b has been achieved in 13% yield over 13
steps from the known diol, exploiting the asymmetric aldol reaction and the Julia-Kocienski olefination as the key steps. In
order to reduce the cost of the synthesis we adopted usual reactions and used inexpensive reagents through the synthesis strategy.
Keywords iriomoteolide-1b; stereoselective synthesis; asymmetric aldol reaction; Julia-Kocienski olefination
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WEREAL A, 2007 4, HAH Tsuda N M PG
B B T Y S P IR TR o B A B T B AT T KRG
R (1) KR P B Iriomoteolide-1b, iZALA W% A5 B ik
LR 4N A B T AR I A FEYE M (IC50=0.9 pg/mL).
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AN 2 (KBr Hs Fri2:); NMR A Bruker AM-400
MHz TR 3 EHR A 58 (CDCls); HE ' vkt 6 1 1) i
Jait Az, 200~300 H K GF254 RER(H HifgiEik
T AR, WIS A bl
1.2 XREFEERBIEK
12,1 (R)-N-F R HA-2-F 8K F AIK-N2-= F 3-3-
B 2R 7R BB (5) 69 B R
FIE R, K& 82 0.104 g (0.50 mmol)¥% T 5 mL
TEF R, BEJE N Dess-Martin %04L 7 0.276 g (0.64
mmol). JMNVHEFE 2 h, AR IA S mL #1H Na,S,05
RIS mL MIF1 NaHCO;. 53 BIAHUAR, AHIH ZBEAEER,
A I MU I MR & S KR I T ZBBRIE A, A
JENTAY B35 0.071 g th B 5, 77E 70%.
122 (S)-3-(25,3R,55,65)-2- 4 A F -3- % 3 -6- F AL
FAIE-5-F R BLIR 4-7F 2R - vk ok -2-BF (12) 69 5%,
0 CF, ¥HAEW(4S)-4-FIH-3-(4- Ak 5E)-1,3-
EEI4E-2- i (11) (1.99 g, 7.69 mmol)iAT- 80 mL & F ¢
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Figure 1 Retrosynthetic analysis of iriomoteolide-1b (1)
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Reagents and conditions: (a) TBDPSCI, imidazole, CH,Cl,, r.t.; (b) MOMCI, DIPEA, TBAI, CH,Cl,, r.t., 76% for two steps; (c) tetrabutylam-
monium fluoride, THF, r.t.; (d) Dess-Martin reagent, CH,Cl, 64% for two steps; DIPEA = N,N-diisopropylethylamine; TBAI =

tetrabutylammonium iodide
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Reagents and conditions: (a) p-toluene sulfonylchloride, Et;N, DMAP, CH,Cl,, 0 °C; (b) MOMCI, DIPEA, TBAI, CH,ClI,, r.t.; (c) NaCN, DMSO,
80 °C; (d) DIBAL-H, CH,Cl,, —78 °C, 52% for four steps; (e) (4S)-4-benzyl-3-(4-pentenoyl)-1,3-oxazolidin-2-one (11), TiCls, (—)-Sparteine,
CH.Cl,, —78 °C, 95%; (f) NaBH,, THF, 80%; (g) see (a); (h) LiAlH4, THF, reflux, 85% for two steps; (i) TBSOTT, 2,6-lutidine, CH,Cl,, 0 C; (j)
O3, then NaBH,, CH,Cl,, MeOH, —78 C, 72% for two steps; (k) 1-Phenyltetrazole-5-thiol, PPhs, DIAD, THF, 0 C; (I) (NH4)sM070,4°4H,0,
H,0,, EtOH, 0 °C, 92% for two steps; (m) KHMDS, DME, THF, —78 °C, 62%; (n) DIBAL-H, THF, —78 C, 80%. PPh;=triphenylphosphine;
DIAD=diisopropyl azodicarboxylate; KHMDS =potassium bis(trimethylsilyl)Jamide; DME =1,2-dimethoxyethane

Scheme 2

o BE G ZR I DY S AL ER(1.53 g, 8.07 mmol), A 5 AR HFE 20 min. BAAREEHEE—78 C,
min J& F I (—)-sparteine (1.8 g, 7.69 mmol), 75 3I/(¥) 2 N - EERE & e (0.761 g, 7.69 mmol), 10 min J& K%
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10 (1.354 g, 8.46 mmol, ¥ T 45 mL S HF D) ZE M INA
RNARZR. B RN 1 h, FEERNE
AR O, A ZRHH A TR HLAH. Z88%
WA, KEEHT B AR E] 3.06 g (b & 12, 77 95%.
1.2.3 5-(3S,4R,6S,7S)-4- T i — W st A4 -7-F &
AT RHA-3,6- = F AR FHRABLIL-1- KK -1H-m974(6)
ERECNOY

FIRN, B &Y 14 (1.16 g, 2.28 mmol)iF T 20
mL ZFEH, BT IR %(0.48 g, ¥ T 2.0 mL 30%
(1) Hy0,). I NPEEE 12 h, AR A 30 mL /K,
RN LR SR A HUHIE R & 3K eI T
M. BRI, AR EAe R 1.21 g k&P 6, U E
98%.
1.2.4 (2R,6S,7R.9S,10S.E)-7-# T A — ¥ 3 st f k-
2,10-3(F £ F A H)-2,6,9- = F -3+ —ww At Ee
(3) 896~ %,

—78 CF, ¥&% 5 (74 mg, 0.36 mmol)Fl 6
(o 129 g, 0.24 mmol)%J- 10 mL DME/THF (1 : 1)iR&

A, B T 2 I\ N T RERZ AR 0.66 moleL !
(o 50 mL, 0.33 mmol), /¥ 30 min 5 R E i, 4hEEKR
N 30 min. SV S5 HJE IR ALK, AT,
TR WA, ZEBREEH, HEEHT 2158 77 mg (b &)
3, I 62%.
1.2.5 (2R,6S,7R.9S,108.E)-7-# T A — ¥ 3 st A 4k -
N-F 8 -2,10- 2 (F A& F 84)-N,2,6,9-19 F K -3-
bt M B (4) 696 R,

—78 CF, ¥1b&4 3 (55 mg, 0.106 mmol)¥% T 5
mL PUSERIR, B 5 3% 3 b\ DIBAL-H (0.116 mL, 0.116
mmol), fif2hFﬂ35 mL YR A BR PN K, AR
H CREZERL, 2y BT IRA N, Z5BR¥ ), A2
HAE) 39 mg (LG 4, 77E 80%.
1.3 FiBE P ERRIFRIE

(R)-3-(AU ] HE AR FLpE A HE)-2-F2 FE-N-F 4 RN, 2-
WL BE B (Ta): E R, [os —9 (¢ 1.0,
CHCl;); '"H NMR (CDCl;, 300 MHz) d: 7.66~7.73 (m,
4H), 7.36~7.43 (m, 6H), 4.08 (d, J=9.9 Hz, 2H), 3.70 (d,
J=9.9 Hz, 2H), 3.63 (s, 3H), 3.31 (s, 3H), 1.35 (s, 3H),
1.06 (s, 9H); '*C NMR (CDCl;, 75 MHz) 6: 174.9, 135.7,
133.6, 129.6, 127.6, 76.4, 69.5, 60.8, 33.8, 26.7, 21.1, 19.2;
IR (KBr) v: 3435, 2934, 1646, 1467, 1351, 1195, 1111,
997, 821, 705, 506 ¢cm . HRMS (ESIMS) caled for
C,,H;sN,0,Si [M+ NH,]" 419.2361, found 419.2366.

(R)-3-(BUT Bk — R I A A8 Ak )-N- FH A k- 2- HT AU SR
S HE-N2- LR (8): TR, [alp +12 (c
1.0, CHCL;); 'H NMR (CDCl;, 300 MHz) &: 7.65~7.72
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(m, 4H), 7.34~7.45 (m, 6H), 4.77 (s, 2H), 3.89~3.99 (m,
2H), 3.62 (s, 3H), 3.35 (s, 3H), 3.26 (s, 3H), 1.57 (s, 3H),
1.05 (s, 9H); '*C NMR (CDCls, 75 MHz) 6: 135.7, 133.2,
129.6, 127.7, 92.8, 82.0, 67.8, 60.4, 55.9, 26.8, 20.1, 19.3;
IR (KBr) v: 2934, 2891, 1657, 1467, 1111, 1031, 823,
741, 705 cm™'. HRMS (ESIMS) calcd for C,,HssNOsSi
[M+H]" 446.2357, found 446.2362.

(R)-3-F2 J-N- F A4 JE-2- H AR 5 W 4 2 -V, 2- O
W Wfe(8a): JoaaliRY, [al5 —15 (¢ 1.0, CHCL); 'H
NMR (CDCl;, 300 MHz) J: 4.78 (s, 2H), 3.78 (s, 2H),
3.66~3.68 (m, 3H), 3.39 (s, 3H), 3.22 (s, 3H), 1.46 (s,
3H); *C NMR (CDCl;, 75 MHz) 0: 172.6, 92.7, 81.9, 67.0,
60.6, 55.8, 34.0,18.8; IR (KBr) v: 3429, 2934, 2894,
1638, 1466, 1112, 1028, 743, 705 cm '. HRMS
(ESIMS) caled for CgH;;NNaOs [M-+Na]" 230.0999,
found 230.1003.

(R)-N- P 4 k-2~ PR A 6 PR AR -V, 2- — G -3- i Ok
P EE(S): TSRy, [als +18 (¢ 1.0, CHCL); 'H
NMR (CDCls, 400 MHz) d: 9.52 (s, 1H), 4.76~4.81 (m,
2H), 3.63 (s, 3H), 3.38 (s, 3H), 3.17 (s, 3H), 1.50 (s, 3H);
3C NMR (CDCl,, 100 MHz) J: 196.8, 169.7, 92.4, 83.2,
60.9, 56.0, 32.9, 17.6; IR (KBr) v: 2942, 2828, 1734,
1671, 1449, 1379, 1147, 1078, 1024, 705 cm . HRMS
(ESIMS) caled for CgH;(NOs [M+H]" 206.1023, found
206.1028.

X FH R AR AB R (28,38)-(3- Fo HE -2- F HE) T I B (9a):
TMRY), [alb +2 (c 2.0, CHCLy); 'H NMR (CDCl;,
400 MHz) 0: 7.72~7.74 (d, J=8.4 Hz, 2H), 7.30 (d, J=
7.2 Hz, 2H), 3.99~4.03 (m, 1H), 3.82~3.86 (m, 2H), 2.38
(s, 3H), 2.26 (brs, 1H), 1.75~1.81 (m, 1H), 1.06 (d, J=
6.4 Hz, 3H), 0.82 (d, J=6.8 Hz, 3H); °*C NMR (CDCl,
100 MHz) 0: 144.7, 132.5, 129.7, 127.6, 72.6, 66.6, 38.9,
21.4, 20.1, 9.9; IR (KBr) v: 3404, 2974, 1459, 1356,
1175, 1097, 964, 918, 668, 555 cm™'. HRMS (ESIMS)
caled for C;,H»pNO,S [M+ NH,] " 276.0926, found
276.0931.

o} F 3 2 i R (25,3.5)~(3- F 48 3k ARk -2-F ) 1
EEE(9b): R (IR Y, [l +8 (¢ 2.0, CHCL); 'H
NMR (CDCl;, 400 MHz) 6: 7.78 (d, J=6.8 Hz, 2H), 7.34
(d, J=8.0 Hz, 2H), 4.57 (d, J=6.0 Hz, 2H), 4.49 (d, J=
6.8 Hz, 2H), 3.87~3.91 (m, 1H), 3.69~3.74 (m, 1H), 3.28
(s, 3H), 2.44 (s, 3H), 1.86~1.92 (m, 1H), 1.09 (d, J=1.2
Hz, 3H), 0.88~0.90 (d, J=1.6 Hz, 3H); *C NMR
(CDCls, 100 MHz) o: 144.7, 133.0, 129.7, 127.8, 95.3,
72.7,72.3, 55.3, 38.4, 21.6, 17.2, 11.0; IR (KBr) v: 2977,
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1457, 1361, 1178, 1040, 966, 918, 668, 555 cm .
HRMS (ESIMS) caled for C;4H,NOsS [M + NH,] "
320.1188, found 320.1181.

(38.,48)-4- FAE 5k F AR BE-3- FH L TR TG (9¢): o itk
Y, [al5 +30 (¢ 2.0, CHCL); 'H NMR (CDCl;, 400
MHz) 6: 4.68 (d, J=6.8 Hz, 1H), 4.60 (d, J=7.2 Hz, 1H),
3.71~3.76 (m, 1H), 3.37 (s, 3H), 2.48~2.53 (m, 1H),
2.23~2.29 (m, 1H), 1.99~2.06 (m, 1H), 1.14 (d, J=6.4
Hz, 1H), 1.07 (d, J=7.2 Hz, 3H); '*C NMR (CDCls, 100
MHz) d: 119.3, 95.1, 74.4, 55.5, 35.9, 20.4, 16.2, 14.3; IR
(KBr) v: 2975, 2937, 1565, 1460, 1383, 1038, 918
cm . HRMS (ESIMS) caled for CgH;oN,0, [M+NH,]"
175.1103, found 175.1109.

(38.,48)-4- F A 2 F A - 3- L BE TR (10): e itk
Y, [al5 +16 (¢ 1.0, CHCL); 'H NMR (CDCl;, 400
MHz) §: 9.69 (s, 1H), 4.56~4.64 (m, 2H), 3.64 (m, 1H),
3.30~3.34 (m, 3H), 2.56 (d, J=7.2 Hz, 1H), 2.20~2.28
(m, 2H), 1.07~1.09 (m, 3H), 0.90~0.92 (m, 3H); "*C
NMR (CDCl;, 100 MHz) 6: 202.2, 95.1, 76.9, 55.5, 47.6,
343, 17.3, 16.5; IR (KBr): 3385, 2970, 2931, 1711, 1585,
1101, 1037, 918 cm'. HRMS (ESIMS) calcd for CgH,,0;
[M-+H]" 161.1172, found 161.1176.

(S)-3-(28,3R,55,6S)-2-s [ 3 -3 -1 He-6- FF 48 FH 4,
HE-5-FHOL PR L 4-"R LI MRmR-2- i (12): 3% 28 ik
Y, [al5 +34 (¢ 1.0, CHCL); 'H NMR (CDCl;, 400
MHz) d: 7.20~7.36 (m, 5H), 5.80~5.89 (m, 1H), 5.02~
5.14 (m, 2H), 4.61~4.73 (m, 3H), 4.11~4.17 (m, 4H),
3.63~3.71 (m, 1H), 3.37 (s, 3H), 3.30~3.37 (m, 1H),
3.09 (brs, 1H), 2.52~2.66 (m, 3H), 1.93~1.94 (m, 1H),
1.66~1.72 (m, 1H), 1.41~1.48 (m, 1H), 1.14 (d, J=6.4
Hz, 3H), 0.93 (d, J=7.2 Hz, 3H); 3C NMR (CDCl;, 100
MHz) 6: 175.3, 153.3, 135.5, 135.4, 129.4, 128.9, 127.3,
117.1, 95.2, 76.4, 69.9, 65.9, 55.6, 55.4, 47.1, 38.0, 36.6,
34.6, 31.8, 16.6, 15.7; IR (KBr) v: 3417, 2972, 2930,
1779, 1588, 1388, 1207, 1103, 1037, 916, 703 cm .
HRMS (ESIMS) caled for C,3H3;3NNaOg [M + Na] ©
442.2200, found 442.2205

(2R,3R,58,68)-2- #ii A ik -6- T 40 Jik FH 4 i -5- HT Ok -
1,3-P¢ i (12a): LEPRY), [alp +27 (c 1.0, CHCL);
'H NMR (CDCl;, 400 MHz) &: 5.80 (dt, J=7.2, 3.2 Hz,
1H), 4.98~5.07 (m, 2H), 4.62 (dd, J=27.6, 6.8 Hz, 2H),
4.02~4.03 (m, 1H), 3.73~3.75 (m, 1H), 3.64~3.69 (m,
1H), 3.35 (brs, 1H), 3.34 (s, 3H), 3.16 (brs, 1H), 2.10 (dt,
J=8.0, 6.4 Hz, 2H), 1.83~1.89 (m, 1H), 1.55~1.62 (m,
1H), 1.37~1.45 (m, 1H), 1.10~1.12 (d, J=6.4 Hz, 3H),
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0.91~0.93 (d, J=6.8 Hz, 3H); *C NMR (CDCl;, 100
MHz) §: 137.2, 116.1, 95.1, 76.6, 72.0, 64.1, 55.4, 44.1,
35.8, 34.8, 30.0, 16.4, 15.7; IR (KBr) v: 3396, 2969,
2932, 1640, 1447, 1378, 1101, 1038, 915 cm ™. HRMS
(ESIMS) caled for Cj;3HyNaO, [M+ Na]' 269.1723,
found 269.1726.

X FPRE AA IR (2R,3R,58,68)-2- s A ik -3- F7 Jk-6- T
AL B FE 4R B -5 R R BRI R (12b): [aD +12 (¢ 1.0,
CHCI;); 'H NMR (CDCly, 400 MHz) ¢: 7.79 (d, J=17.6
Hz, 2H), 7.35 (d, J=8.0 Hz, 2H), 5.63~5.73 (m, 1H),
4.94~498 (m, 2H), 4.63 (dd, J=304, 6.4 Hz, 2H),
4.02~4.15 (m, 2H), 3.92 (dd, J=44, 7.2 Hz, 1H),
3.66~3.68 (m, 1H), 3.35 (s, 3H), 2.55 (d, J=4.2 Hz, 1H),
2.33 (s, 3H), 2.28~2.31 (brs, 1H), 1.98~2.06 (m, 1H),
1.90 (d, J=5.6 Hz, 1H), 1.76~1.81 (m, 1H), 1.24~1.67
(q, 2H), 1.10 (d, J=6.4 Hz, 3H), 0.90 (d, /=6.8 Hz, 3H);
3C NMR (CDCl;, 100 MHz) §: 144.7, 136.1, 133.0, 129.8,
127.9, 117.0, 95.1, 76.8, 70.2, 68.1, 55.5, 43.0, 36.6, 34.6,
30.1, 21.6, 17.0, 15.1; IR (KBr) v: 3459, 2926, 1641,
1451, 1359, 1175, 1097, 1036, 960, 918, 814, 666, 554
cm . HRMS (ESIMS) caled for CooH:;NOGS [M+NH,]"
418.2258, found 418.2264.

(4S,5R,7S.,8S)-8- F 48 i F A ik -4,7- — F L -1-Jdi-5-
ERE(13): LEMRY, [ald +30 (¢ 1.0, CHCLy); 'H
NMR (CDCl;, 400 MHz) 6: 5.76~5.86 (m, 1H), 4.98~
5.05 (m, 2H), 4.65 (dd, J=28.8, 6.8 Hz, 2H), 3.68~3.74
(m, 1H), 3.58~3.63 (dt, J=4.8, 7.2 Hz, 1H), 3.37 (s, 3H),
2.40 (d, J=4.8 Hz, 1H), 2.29~2.35 (m, 1H), 1.89~1.99
(m, 2H), 1.57~1.69 (m, 2H), 1.26~1.33 (m, 1H), 1.13 (d,
J=6.4 Hz, 3H), 0.93 (d, J=7.2 Hz, 3H), 0.90 (d, J/=6.8
Hz, 3H); *C NMR (CDCl;, 100 MHz) §: 137.7, 115.7,
95.2, 76.7, 73.1, 55.5, 38.8, 36.8, 36.5, 34.6, 17.2, 15.4,
15.4; IR (KBr) v: 3444, 2966, 2931, 1640, 1457, 1379,
1101, 1039, 913 cm '. HRMS (ESIMS) caled for
C,3H;3,NO; [M+NH,] 248.2220, found 248.2224.

(4S,5R.7S,8S)-8- H1 4 ik HH AR JE -5- B0 T 2% — 3k
SEHE-4,7- TP 1- TR (13a): BEMRY, [old —9 (¢
1.0, CHCL); 'H NMR (CDCl;, 400 MHz) &: 5.74~5.84
(m, 1H), 4.96~5.03 (m, 2H), 4.64 (dd, J=31.2, 6.4 Hz,
2H), 3.69~3.73 (m, 1H), 3.55~3.62 (m, 1H), 3.37 (s,
3H), 2.10~2.16 (m, 1H), 1.82~1.89 (m, 1H), 1.60~1.69
(m, 3H), 1.16~1.24 (m, 1H), 1.14 (d, J=6.4 Hz, 3H),
0.85~0.93 (m, 15H), 0.07 (s, 6H); *C NMR (CDCl;, 100
MHz) §: 138.2, 115.3, 95.3, 76.2, 74.1, 55.4, 37.8, 36.0,
354, 35.1, 259, 18.1, 17.2, 15.6, 153, —4.3, —4.3; IR
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(KBr) v: 2957, 2931, 1641, 1466, 1379, 1253, 1099,
1041, 914, 836, 773 cm '. HRMS (ESIMS) calcd for
CoHuNO;Si [M+NH,]" 362.3085, found 362.3089.

(3S,4R,68,78)-4- B T K& — I IEHE A I -7- H A L
UHE-3,6- - 1-F @ (13b): B MR, [ald —29
(c 1.0, CHCl;); "H NMR (CDCl;, 400 MHz) J: 4.64 (dd,
J=32.8, 6.4 Hz, 2H), 3.68~3.75 (m, 2H), 3.55~3.60 (m,
2H), 3.37 (s, 3H), 2.53 (brs, 1H), 1.73~1.85 (m, 2H),
1.53~1.63 (m, 3H), 1.21~1.28 (m, 1H), 1.12 (d, J=6.4
Hz, 3H), 0.96 (d, J=6.8 Hz, 3H), 0.86~0.92 (m, 12H),
0.06 (s, 6H); 3C NMR (CDCl;, 100 MHz) d: 95.2, 76.5,
74.6, 59.9, 55.4, 36.2, 35.0, 33.7, 33.4, 25.9, 18.1, 16.8,
16.3, 153, —4.3, —4.5; IR (KBr) v: 3424, 2956, 2932,
1466, 1379, 1253, 1097, 1040, 915, 834, 774 cm .
HRMS (ESIMS) caled for C;sH4NaO,Si [M + Na] "
371.2588, found 371.2593.

5-(3S,4R,6S,7S)-4-F 1 H — F LAk A Fh-7- A S
SAHE-3,6- IR S BE S - 1- 2R - 1 - DU M (14): ot
R, [aly —17 (¢ 1.0, CHCL); '"H NMR (CDCl;, 400
MHz) J: 7.52~7.60 (m, 5H), 4.59 (dd, J=32.0, 6.8 Hz,
2H), 3.68~3.72 (m, 1H), 3.51~3.58 (m, 2H), 3.31~3.38
(m, 4H), 1.85~1.92 (m, 1H), 1.73~1.78 (m, 1H), 1.55~
1.70 (m, 2H), 1.20~1.28 (m, 1H), 1.10 (d, J=6.4 Hz,
3H), 0.98~1.00 (d, J=6.8 Hz, 3H), 0.86~0.91 (m, 12H),
0.03 (s, 6H); *C NMR (CDCl;, 100 MHz) 6: 154.4, 133.8,
130.0, 129.7, 123.8, 95.1, 76.1, 74.2, 55.4, 36.4, 36.0, 34.9,
31.9, 30.2, 25.9, 18.1, 16.9, 15.6, 15.4, —4.3, —4.4; IR
(KBr) v: 2956, 2931, 1597, 1500, 1465, 1384, 1252,
1082, 1038, 915, 835, 770 cm™'. HRMS (ESIMS) calcd
for C,sH4uN,NaO;SSi [M + Na] ©  531.2796, found
531.2801.

5-(3S,4R,68,7S)-4- ] hk — F LA A Bk-7- AU SR H
A 3,6~ L S BRI - 1- 2R -1 H- DU Mk (6): ot
MR, [a]d —22 (¢ 1.0, CHCLy); "H NMR (CDCls, 400
MHz) d: 7.58~7.71 (m, 5H), 4.61 (dd, J=32.0, 6.8 Hz,
2H), 3.82~3.93 (m, 1H), 3.63~3.76 (m, 2H), 3.54~3.60
(m, 1H), 3.34 (s, 3H), 1.99~2.08 (m, 1H), 1.82~1.90 (m,
2H), 1.57~1.70 (m, 2H), 1.23~1.36 (m, 1H), 1.11 (d, J=
6.4 Hz, 3H), 1.02 (d, J=6.4 Hz, 3H), 0.88~0.91 (m,
12H), 0.05 (s, 6H); '*C NMR (CDCl;, 100 MHz) §: 153.5,
133.1, 131.4, 129.6, 125.1, 95.0, 76.1, 74.1, 55.4, 54.5,
36.2, 35.3, 34.8, 25.9, 22.6, 18.0, 16.5, 16.1, 15.4, —4.3,
—4.5; IR (KBr) v: 2956, 2932, 1596, 1498, 1465, 1342,
1254, 1152, 1081, 1037, 915, 837, 770 cm '. HRMS
(ESIMS) caled for C,4H,gNsOsSSi [M+NH,]" 558.3140,
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found 558.3145.

(2R,6S,7R,9S,108,E)-7- 41 ] & — FH L gk 48 JE-2,10-
(AR I F AR 3)-2,6,9- — I E-3-F— B0 (3):
OERY), [ald —20 (¢ 1.0, CHCLy); '"H NMR (CDCl;,
400 MHz) o: 5.40~5.72 (m, 2H), 4.71 (dd, J=37.6, 7.2
Hz, 2H), 4.75 (dd, J=27.2, 6.8 Hz, 2H), 4.63 (dd, J=33.6,
6.8 Hz, 2H), 3.66~3.70 (m, 4H), 3.56~3.59 (m, 1H), 3.40
(s, 3H), 3.36 (s, 3H), 3.25 (d, J=6.0 Hz, 3H), 2.08~2.20
(m, 1H), 1.81~1.99 (m, 1H), 1.58~1.68 (m, 6H), 1.22~
1.29 (m, 1H), 1.15 (d, J=7.2 Hz, 3H), 0.85~0.91 (m,
15H), 0.04 (s, 6H); *C NMR (CDCl;, 100 MHz) J: 131.6,
130.9, 128.0, 95.2, 92.4, 81.0, 76.2, 74.3, 60.4, 55.8, 55.4,
37.8, 35.8, 35.1, 34.3, 29.7, 25.9, 23.4, 18.1, 17.1, 15.6,
15.5, —4.3, —4.4; IR (KBr) v: 2956, 2931, 1665, 1465,
1375, 1253, 1149, 1080, 1037, 919, 835, 774 cm .
HRMS (ESIMS) caled for C,HyNO,Si [M + H] ©
520.3664, found 520.3985.

(2R,6S,7R,98,108,E)-7-43 T 4 — H R A8 5 -N-H1 46
HE-2,10- X (480 AR G )-N,2,6,9- DY FRF G -3 — g
TN 4): JoEmiRY, [ald +15 (¢ 1.0, CHCL); 'H
NMR (CDCl;, 400 MHz) d: 9.40 (s, 1H), 5.82 (dt, J=15.6,
7.2 Hz, 1H), 5.40 (d, J=15.6 Hz, 1H), 4.71 (dd, J=37.6,
7.2 Hz, 2H), 4.63 (dd, J=33.6, 6.8 Hz, 2H), 3.69 (dt, J=
3.6, 2.8 Hz, 1H), 3.56~3.60 (m, 1H), 3.41 (s, 3H), 3.36 (s,
3H), 2.16~2.22 (m, 1H), 1.86~1.93 (m, 1H), 1.57~1.68
(m, 3H), 1.41 (s, 3H), 1.26~1.34 (m, 1H), 1.12 (d, J=6.4
Hz, 3H), 0.87~0.92 (m, 15H), 0.04 (s, 6H); *C NMR
(CDCl;, 100 MHz) §: 199.6, 135.1, 128.0, 95.2, 92.2, 82.7,
76.2, 74.2, 55.8, 55.4, 37.6, 35.8, 35.1, 34.5, 25.9, 19.3,
18.1, 17.0, 15.7, 15.6, —4.3, —4.4; IR (KBr) v: 2956,
2931, 1736, 1655, 1463, 1379, 1254, 1149, 1097, 1036,
918, 835, 774 cm '. HRMS (ESIMS) calcd for
C,.H5,NOSi [M+NH,]" 478.3558, found 478.3565.

2 ZRMTE

AT B IR ML A TR, gt
fESE R, S S R BE RS (MOM), JEBRAESE, 4
EEF N, LA 4 5 49%I0 BCR S 2L &Y 5. 15
LAY S G, BAVFG T Hibstb &9 3 &Rk, FRAl]
MBS & OV K, ik o F ik 2 ik I SRR
MOM i3, FFHUR [ WA DIBAL-H ik 575 21§ 10,
SRIGHHAT KRR aldol W™, BL 95%[H17= K435 T 12.
Bt 1 R AEAG A ) 12 P T PSSR BRT), ) R 2Rk
B AR, EARERIE IR, — SR T R S R 1S
B 13a. ESLAEAC SN, AE S NAR R I S A B T
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DME/THF (V@ V=1 @ )R &%/ + 247 Julia-Ko-
cienskil' "5 W T LA B AP 45 R, (HEAIE AR T K
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