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T T BT R A T A C3 B EER AT F RAI4%,
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Bl4f, AR MB% A S 24a F 27a #5409 3P 69 5 A K [4,4]
HACHGTHE, TERATALCLEEXERE Y S FEE,

LREBEAS E6 BT RPaggs, FRT ZH T
AACIERERAMCRa AR T A ERIF T R, ATRF, &
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ZLRTARAER I, TR T, =8 2(3. 16g, 13. 4mmol)
& DMAP (70mg, 0. 57mmol) ¢ CH,CL,{(65ml) % & ¥ m A = Ui
(3. 7mi, 26. 6mmol), &G &2 TESCL (2. 7ml, 16. lmmol), 1. 75
e, A 150mi 2R FER LR S, KEMA 100ml 48 A NaH-
CO, i A 150ml ¥, A ALda A H fe NaHCO, A8 i (100ml
X2)A 100mi Ktk , £ K Na,So, FH, & AR, F4.88g Z 0
EPERAEAB AL SoHE ANHSTEYE BT R(ES SR
PORFA, UTEFEAm, RERA 5K B LS & £%
B4 40 3(P,=TES) (L & hK)t4b .,

3 (P,g = TES): 'H NMR (300 MHz, CDCly) § 0.61 (q, / = 7.7 Hz, 6H, TES CH,), 0.89 (s,
3H, CH; 16), 0.96 (1, / =7.7 Hz, 9H. TES CHy), 1.03 (d, J = 7.1 Hz, 3H, CH; 19), 107 (s,
IH, CH; 17), 1.23 (d, J = 14.3 Hz, iH, H2a), 1.56 (dd, J = 6.0, 6.0 Hz, 1H, H), 1.76 (ddd,
J =50, 11.0, 13.7 Hz, 1H, H9), 1.90 (ddd, J = 2.2, 8.8, 15.4 Hz, 1H, HI), 1.96 (m, 1H.
Hlda), 2.37 (m, 2H, H2B, H14p), 2.51 (ddd, J = 7.7, 7.7, 10.4 Hz, 1H, H8a), 2.94 (s, 1H,
OH-3), 4.21 (dd, / = 2.2, 5.0 Hz, 1H. H10), 5.43 (dd, J = 2.8, 2.8 Hz, 1H, H13). UICNMR
(75 MHz, CDCly) § (ppm) 4.8 (TES CH,), 6.7 (TES CH,), 15.02 (CH, 19), 23.0 (CH, 17),
26.2 (CH; 18), 28.0 (CH; 16), 33.6 (C14), 41.5 (C3), 44.2 (C2), 45.0 (C1), 45.2 (C15), 45.8
(C9), 69.6 (C11), 74.9 (C10), 96.0 (C3), 123.0 (C13), 143.7 (C12); IR (CHCl) v 3530, 2970,
2930, 2900, 1460, 1340, 1140, 1100, 1080, 1045, 1010, 970, 915, 650 cm*;; MS (CI) 351
(M+1, 58), 333 (100). 219 (34).

BARML, OCEARRART, 9B AHHENILES % 3(Py=
TES)# &% 8§ £, 7K CH,CL,(30mb) % & P M A Ti oipr), (13- 5ml, 43.
Immol)E & ., REHmAA 2ZMT—BuOOH 4 &% (18ml, 36mmol)

BE ASHWEAESHHAREPA TR, & A& OCT



RELWHH. REEBTAE IS o4, BSESSCHRE LR

g/it, REERENEAYGEERWE FLBRLEBGOmMDY, &

A ARAT #m 3. SmiH,0, £ ¥R SHTERZTHHFEL I, £

ARt #—-FRALBRLBAOmIX2D%AE., AZEREH,

Bk, KegaRRLELR, L I0NLRLEHIRETHR

Y ik, 1$4.78g AR 4(P,=TES) (L & @ik #) 8 &,
4 (Pyq=TES): 'HNMR (300 MHz, CDCl;) § 0.58 (q, J = 7.7 Hz, 6H, TES CH,), 0.94 (1, J =
7.7 Hz, 12K, CH, 19, TES CH;y), 0.98 (s, 3H, CH, 17), 1.31 (s, 3H, CH, 16), .71 {dd, J =
3.0, 11.5 Hz, 1H, H2a), 1.85 (m, 3H, H1, H90, H14pB), 1.96 (s, 3H, CHy 18), 2.15(d, J =
12.1, IH, OH-13), 2.22 (ddd, J = 4.9, 13.2, 15.9 Hz, IH, H9a), 2.56 (dddd, J = 3.8, 1.1,
13.7, 13.7 Hz, 1H. H8c), 2.75 (dd, / = 2.2, 11.0 Hz, 1H, H2B), 2.80 (ddd, / = 4.4, 7.7, 11.0
Hz, 1H, H14p), 4.10 (t, 7/ = 11.0 HZ, 1H, HI3pP), 4.56 (d, J = 5.0 Hz, 1H, H10f); 13CNMR .
(75 MHz, CDCly) § (ppm) 4.3 (TES CH,), 6.5 (TES CH,), 13.4 (CH; 18), 18.4 (CH,419),
25.8 (CH; I7), 27.1 (CH;3 16), 34.7 (C14), 38.2 (C15), 38.8 (C2), 44.0 (C3), 44.2 (C9), 47.8
(C1), 67.3 (C13), 69.7 (C10), 137.3 (Ci1), 138.8 (C12), 219.2 (C3): IR (CHCl;) v 355G,
2960, 2880, 1660, 1460, 1410, 1240, 1200, 1160, 1140, 1080, 1050, 1000, 980, 900, 810 cm-!;
MS (CI) 367 (M+1, 2), 349 (100), 331 (55).

B 5. —23CAAATF, 92 EW4(Po=TES) 8 £ Kot
(25ml) % & F 8 72 TBSOTL(3. 2ml, 13. Smmol), 5 454 &, HFRM
#EAREE, ##F 17508, 0CTA 75ml TRHHEE&E, REH
AR IE M 4 i R A P AT AL F0 NaHCO; A8 & (200mD) ., A
CIE TSmIX ) A #| T oyl R TR, &4 AP, BRI
NaHCO; /Ki& #& (50ml X 2).50ml K #4&, LK Na,SO, F3%, & A&
R, TR RE RS EaERELETIE, RI0NLBREEH

i imm fEvk Bk, 7 4. 78g M 5(P,,=TES, P;=TBS) %4 (A 2



ERA %),
A& 4# . CyHs, 0,81,
W4k C,67.44; H, 10.90
MK .C,67.31; H.10. 78

§ (Pig = TES. Pyy = TBS): 'H NMR (300 MHz. CDCI;) & 0.03 (s, 3H, TBS CHy), 0.05 (s,
3. TBS CHy. 057 (4. / = 8.2 Hz. 6H, TES CH.}, 093 (1. / = 8.2 Hz. 9H. TES CH,), 09
(s, SH. TBS t.Bu), 0.96 (d. / = 1.8 Hz, 3H. CH, 19), 1.06 (s. 34, CH, 17), 1.33 (5. 3H. CH,
16), 1.68 (dd, / = 5.5, 115 Hz, IH. H2a), 1.84 (m. 2H. H1, H9(). .89 (s, 3H, CH, 13),
192 (¢d. 7 = 6.0. 14.3 Hz, LH. Hl4a), 2.2} (ddd, / = 5.5. 13.2, 15.4 Hz. |H, H9q), 2.30
(ddd. J = 8.2, 10.4, 143 Hz, IH, HidD). 2.52 (ddd. J = 3.9, 7.1, I3.6 Hz. |H, Hia), 266
(dd. / = 2.8. 11.5 Hz. TH, H2B), 4.45(dd, J = 5.5, 10.4 Hz, IH, H13P), 4.61 (d. J = 5.0 Hz,
[H, HIOB): 17C NMR § (ppm) -5.4 (TBS CH,j, -4.6 (TBS CH,), .3 (TES CH,), 5.5 (TES
CHy). 141 (CH, 8). 17.9 (TBS C(CHy)y). 19.1 (CH, 19), 25.4 (CHy 17), 25.8 (TBS
C(CHy). 26.8 (CHy 16). 33.5 (C14), 38.6 (C153, 39.4 (C2y. 43.7 (CB), 44.4 (C9), 47.5 (C1).
§1.5 (C13), 60.5 (C10), 136.8 (CL1), 138.8 (C12), 213.5 (CI) IR (CHCly) v 2950, 2906,
1680, 1460, 1420, 1395, 1365, 1250, 1200, 1110, 1080, 1000, 900, 860, 840 cm-; MS (Cl)
481 (M+1, 3), 463 (16), 349 (1003, 331 (50);

HEME6, AEZEXAT, a@H&F% 7 %HE. 60ml,
4. 28mmol) # THF (11ml) /& & # 2 A 1. 26ml3. 1M (3. 89mmol)
MeMgBr ¢ L@ & . 3 & &, TERT Hmn® 5(P,=TES, P
=TBS)(750mg, 1. 56mmol) ¢ THF (3. 5ml)i& % ., 1.5 5, #
RAHAHE—23C, BHAEBH N 4— X H B (327mg, 3. 89mmol)
8 THF (4mDig %, 185, 7N 10mlta# NH,CLE#E, 2 5%
B, B 100ml & #&&F, R 5HA 100mlH,0 ¥. AW EKKLA
100ml 7&K, 100ml 3£ K&, ALK Na SO, F3, R ER%H 0.92¢
R mikdh, -23CEAR AT, @b dd CHCL,(10ml) fentog

(I0mDEAREFFEHMA 2.3ml 4M AT E SR, LER
' — 68 —



LB RAE—10C,30 5986, ARG Tml), £ & &R 4 HHE
H 30 4%, KGR 300ml 25, LA 200ml 48 4 NaHCO, K
ik, 200ml10% CuSO, & ik , 200ml /&, 200ml 48 4= NaHCO, KiF
& A& 200ml 3 KB, ALK Na,SO, F5%, A AREF 1.05g ¥ & B
th, R2gRitE, CI0%LBCEIREAFELR A, & 965mg
GE Bk, -V EERENRL, X 2% LS TRIE R
ki, % 745mg(75%) ¢ 8K B &4 6(P,,=TES, P,;=TBS, R=
B, £AHGE Bk, kESTHBEkFA 6.1 GHEFHE, T
545 NMR #4844 £ £ F#4K 348,
7. & 5 # . CasHeO4Si;
E#AE. C,65.99; H, 10.13
W4 .C,65.88; H:10. 17
6 (Po = TES, P;; = TBS, R = Et): mp 103-104 'C; 'H NMR (500 MHz, CDCl,) & 0.08 (s,
3H, TBS CHj), 0.08 (s. 3H. TBS CH;), 0.56 (q, / = 7.8 Hz, 6H, TES CH,), 0.94 (t, /] =7.8
Hz, 9H, TES CH,), 0.96 (s, 9H, TBS t-By), 1.08 (s, BH; CH, 17), 1.2§ (m, tH, H&), 1.38 (s,
3H, CH, 19), 1.42 (s, 3H, CH, 16), 1.66 {dd, J = 4.6, 12.5 Hz, |H, H9a), 1.83 (s, 3H, CH,
18), 1.85 (dd, J = 4.5, 4.5 Hz, 1H, Hl4a), 2.05 (m, 1H, HS), 2.06 (dd, J = 6.4, 14.2 Hz, 1H,
HI), 2.47 (m, 2H, H9¢, H6), 3.01 (dd, / = 3.7, 12.3 Hz, 1H, H14B), 4.20 (m, 2H, H2a,
H2B), 4.47 (d, / = 7.3 Hz, 1H, H13p), 4.50 (dd, / = 4.6, 11.4 Hz, 1H, H10B), 4.91 (dd, J =
1.83, 10.1 Hz, 1H, H20), 4.97 (dd, J = 1.8, 16.9 Hz, 1H, H20), 5.29 (dd, J = 0.9, 10.1 Hz,
{H, H7), 5.73 (dddd, / = 6.9, 6.9, 10.3, 16.9 Hz, 1H, H4); !3C NMR § (ppm) -5.3 (TBS
CH,), -4.5 (TBS CH,), 4.8 (TES CH,), 6.3 (TES CH;). 14.0 (OEL CH3y), 15.5 (CH4 19), 15.9
(CH, 18), 18.1 (TBS C{CH;)y), 25.8 (TBS C(CHj)3), 27.6 (CH;y 17), 28.2 (CH; 16), 30.4,
30.5(C5, C8), 34.1 (C14), 39.0(C15), 41.1(C2), 47.1(CD), 47.5 (CH, 55.1 (CI), 63.8
{OEt CH2), 66.3 (C_‘.,B)l, 63.3 {C10), 34.0 (CT), 114.83 (C20), 134.3(C11), 138.1 (C4n, 19



(C12), 155.7 (Echyicarbonate C=0), 214.3 (C3); R (CTl,) v 3000, 2950, 2500, 1770, 1700,

1490, 1350, 1280. 1140, 1100. 1030. 910, 380, 360 crm-'; MS (EI) 636 (M, 100), $93 (20), 538
(34), 409 (33):
RBEST7, —35CRILAT. 109K, THASHEHEFIRAR

8 & 6(P,,=TES, P,;=TBS, R=Et) (4. 00g, 6. 28mmol) # THF

(65mb) & ¥ 2 A 50ml, 0. 2MLDA (10mmol) 4§ THF /5% . 30 4

8, A4 E-78C, EMEFHmA 2. 29g(R) —Heix obmk & &,

& ® & (10mmol) ¢ THF (18ml)ig & . 30 44 5, A 300ml +& #

NaHCO, K38 # # sk & B , # &4 A 500ml & 150ml25% L&

BORBERRER, &FAANE, LKA, LK NSO, F3, A

RE, F 7g % RAK, HpENELFBL, XIULRUELR

Bk kB, ¥ 3.50g A8 7(P,=TES, P;=TBS, R=Et),

(85%),
7 (Pg=TES, P;3 = TBS, R = E1): 'H NMR (500 MHz, CDCl,) 5 0.01 (s, 3H, TBS CH,),
0.03 (s, 3H, TBS CHy), 0.50 (g, / = 7.8 Hz, 6H, TES CH,), 0.87 (t, / = 7.8 Hz, 9H, TES
CH;), 0.90 (s, 9H, TBS t-Bu), 1.03 (s, 3H. CH, 17), 1.25 (1, / = 7.0 Hz, 3H, OEt CH,), 1.35
(s, 3H, CH; 19), 1.40 (m, IH, H6). 1.41 (s, 3H, CH; 16), 1.66(dd, / = 4.6, 12.8 Hz, |H,
H9(), 1.77 (d. / = 1.4 Hz, 3H, CHj 18), 1.83 (dd, J = 6.0, 14.7 Hz, 1H, Hl4a), 1.97 (dd, /
=4.1, 8.5 Hz, 1H, H1), 2.02 (m, 2H, HS, H5), 2.44 (dd, / = 11.9, 11.9 Hz, IH, H%a), 2.75
(d, / = 10.5 Hz, IH, OH-2), 4.14 (g, / = 14.2 Hz, 2H, OEt CH,), 4.35 (dd, J = 6.0, 8.7 Hz,
1H, H13), 4.42 (dd, / = 4.6, 11.0 Hz, IH, HIQ), 4.49 (dd, 7 = 4.1, 10.1 Hz, IH. H2), 4.86
(dd, J = 1.8, 10.3 Hz, |H, H20), 4.92 (dd, / = 1.8, 16.9 Hz, 1H, H20), 5.23 (dd, J = 1.4,
10.1 Hz, 1H, H7), 5.67 (dddd, / = 6.9, 6.9, 10.5, 16.9 Hz, 1H, H4); '3C NMR 5 (ppm) -5.3
(TBS CHj), -4.5 (TBS CHy), 4.7 (TES CH,), 6.5 (TES CHy), 14.0 (OEt CH,), 15.0 (CH,
19), 16.0 (CH, 18), 18.0 (TBS C(CHy)y), 25.8 (TBS C(CHy)y), 27.5, 27.8 (CH, 17), 28.1
(CHy 16), 30.4, 30.5(Cs3, C6), 36.9 (C15), 47.3(C9), 54.5 (C1), 54.7 (C8), 63.9 (OE:

A



CHy), 66.2 (C13), 67.8 (C10), 70.3(C2), 83.6 (C7). 114.9 (C20), 135.4(C11), 137.9 (C4"),
144.5 (C12), 155.6 (Ethylcarbonate C=0), 217.8 (C3); IR (CCl,) v 3600, 2950, 2900, 1750,
1700, 1660, 1470, 1400, 1370, 1240, 1080, 1050, 1000, 840, 680 cnr'; MS (CT) 653 (M+1, 8).
564 (100), 431 (69), 389 (67).

BEEBREER, —T8CRAART, EMEMAAHAGREART
(P,,=TES, P,;=TBS, R=Et)(2. 69g, 4- 12mmol) # F % (117ml)
%k P e 85ml, 0.97M Red—Al(82. 4mmol) ¥ ¥ £:8 % . 6 1N E
E, —78CT, T 6 hH AN ZEMFTEETR, AENAHE -
10C, LA A m 125ml 2M L& (250mmol) 49 THF /g, b F
HIR A B 10 4, BN 1200ml50% U LBER TIRB R ¥,
A IL 4840 NaHCO, AGS ik, Km A LR OB (S00mIX R K,
SHAIE, REKEF, LA NaSO, T, B AEKRE, 7 2.29%
2,3,7TZ8, L AGEBRR, WA RBLPTATT—F AL,

—78CR AR T, @ Al A H &4 = ® (2. 29g, 3. 93mmol) &
CH,CL, (157ml) fostw (15. 7ml) 6958 & ¥ Heik s A 7. 6mi3. OM #
B A (2ZmmolD T EER, | PHARIAEEZR, REHA
250ml LBE LB P, M 125mlx 2 48 fr NaHCO; Ki§ & & 100ml
KA, LA NSO, F5, AAEARFEN 2.52g k& Hikdh, v
D ETABARGE, LSOULBLUEBY B RMAERKE, & AR
W, 1F 2.39g(95%, M 7 R B EEREE 8(P=TES, Pu=
TBS).# A e & Bk,

A& 5 H : CagHeoOsSi
' — 71 —



Fih: C,64.92; H, 9.90

54k .C,65. 13; H:9. 88
8 (P =TES, P;3 =TBS): mp 155- 157 °C; 'H NMR (500 MkHz, CDCL) § 009 s, 3. TBS
C%3). 0.10 (s, 3H. TBS CHy), 0.59 (q. / = 3.2 Hz. 6H, TES CH,), 0.96 (¢ / = 3.2 Hz, OH.
TES CHyj, 0.97 (s, 9H. TBS -Bu), 1.1 (5, 3H, CHy 19), .14 (s, 3H, CH, 17), 1.30 (s, 3H.
CH; 16), 1.39(dd, / = 4.1, 13.3 Hz, UH, H9B), 1.65 {m, 2H. E6, H6), 1.99 (dd, / = 6.4,
131 Hz 1H Hlde), 201 (d, / = 9 Hz, 3H, CH; 18), 2.04 (d, / = 3.7 Hz IHHU, 201
(ded, / = 7.3, 15.6, [5.6 Hz, 1H, HS), 2.23 (ddd, | = 5.6, 9.6, 142 Hz 14, H140), 2.24
(dd, J =124, 13.3 Hz, 1H, HOB), 241 (m. 1K, HS), 3.87 (dd, J = 0.9, 10.5 Hz, 111, HT),
395 (d./ =37 Ha, IH, H2), 459 (@d. / = 3.7, [1.4 Hz, [H, HIOB), 4.40 (s, [H, H3), 4.55
(dd./ = 64,87 Hz, IH, H13), 5.03 (d, / = 10.5 Hz, IH, H20), 5.07 (dd, / = 1.5, 17.0 He,
- B20), 77 (m. [H, Ha); 1'CNMR § (ppm) -5.4 (TBS CHy), -4.4 (TBS CH,), 4.3 (TES
CHy). 6.5 (TES CHy), 15.5 (CHy 18), 17.9 (TBS C(CHy)y), 18.2 (CH, 19), 25.6 (T3S
CUCH3k). 259 (CHy 16), 27.5 (CH, 17), 283 (CH), 28.4 (C5), 29.8(CL4), 30.8 (CL3)
*6.3(C3). 36.8(C9), 37.3, 50.3(C1), 66.6 (C10). 67.3 (C13), 70.5 (C2). 91.9 (C3), 91.
(C7), 116.3(C20), 133.7(C1D), 137.9 (C47), 142.6 (C12), 148.0 (cvciic carbonate C=0); IR
(CCly) v 3450, 2950, 2870, 1750, 1460, 1380, 1350, 1220, 1120, 1080. 1040, 980. 900, 820,
710 em-l; MS (CI) 625 (M+1-H,0. 6), 551 (11), 477 (100}, 459 (12), 433 (8), 344 (90):

BEME 9, —T8CRARAART, GBI ABEY -7 L5(2. 41ml,
34mmol) ¥ CH,CL,(57ml) g & ¥ M A. 8. 5mi2. OM ¥ & & (17. Om-
mol)#§ CH.CL, k. 1098 5, SMEN 0L EEKE 8(Pp=
TES, P,;=TBS) (3. 45g, 5. 67mmol) ¢ 16mlICH,CL, /& #& . 30 5
E, —78CTF., mA =L ke(6.8ml, 49mmol), K 5# 2 EEE,
A 200ml S #4F, Aliede NaHCO,; A8 (75ml X 2) & 4k A4,

FK NaSO, T3, AEREH 3. Sg R EBK, L1 T 2K



R, X IOV MLUSIEERANK, AA I ESE L, F 2.
62g BMEMER 9, HAHG & Ha. FALFR ENsbIL, W10 LA
LECREEAR, AR ERH, LF0.58¢, BMEME (P,
=TES, P,;=TBS) & *#.3.20g 93%).
7 & 4 #r . CoHi04S0,
~ HEi#qk. C,65.30; H, 9.63
. 5H{L.C,65.23; H:9.66
9 (Pyg =TES, Py; = TBS): mp 140.0 - 141.5°C; 'H NMR (500 MHz, CDCl;) 8 0.11 (s, 3H,
TBS CHjy), 0.12 (s, 3H, TBS CH,), 0.60 (q, / = 7.8 Hz, 6H, TES CH,), 0.96 (1, / = 7.8 Hz,
9H. TES CH,), 0.98 (s, 9H, TBS t-Bu), 1.06 (s, 3H. CHy 19), 1.17 (s, 6H, CH, 16, CHy 19),

142(dd,J =3.7, 14.2 Hz, IH, H9P), 1.63 (m, 2H, H6, H6), 2.12 (m, 1H, HS), 2.38 (d, / =
0.9 Hz, 3H, CH; 18), 2.47 (dd. / = 11.4, 133 Hz, IH, H9a), 2.65 (d, / = 8.2, 1H, H1), 3.94
(dd, J = 1.4, 10.4 Hz, IH, H7), 444 (dd, / = 3.7, 11.4 Hz, 1H, H10), 4.49 (s, 1H, H3), 4.64
(dd,/ =69,7.8 Hz, 1H, H13), 5.04 (dd. J = 1.4, 119 Hz, 1H, H20), 5.07 (dd, J = 1.8, 17.4
Hz, IH, H20), 5.76 (m, H, H4); 13C NMR § (ppm) -5.4 (TBS CH,), -4.5 (TBS CH;), 4.8
(TES CHy), 6.5 (TES CHy), 15.7 (CHy 18), 17.8 (CH, 19), 17.9 (TBS C(CHy)y), 25.5 (TBS
C(CHy)), 28.2 (CHy 16), 28.3 (CH; 17), 28.3 (C6), 29.6 (C5). 30.4 (C14), 37.7 (CLS),
38.0(C8, C9), 62.1 (C1), 66.5 (C10), 67.5(C13), 913 (C3), L5 (CT), 116.4 (C20),
132.8(C11), 137.0(C4"), 145.4 (C12), 146.6 (cyclic carbonate C=0), 206.8 (C2); IR (CCLy)
v 2930, 2860, 1760, 1670, 1450, 1380, 1340, 1240, 1180, 1170, 1120, 1090, 1060, 1040, 980,
890, 860. 820, 700, 650 cm-%; MS (CI) 607 (M1, 6), 549 (113, 475 (100), 431 (4), 347 (45);

2—E—3—REHRE10,—25°F, EHBGHFELS 3. 7T



%k F 2 A 19. 4ml0. 2M LTMP(3. 88mmol) ¢ THF /F& . 30 4
R ZAE—I10C, #AMA IOMmIION B AKERT, B
100ml10% 8 L &8 49 T 5 5 & & 3, W du4n A 50ml 48 # NaHCO,
Aig ik R 50ml AR FkAK. A H KM, A 10K LBMUARY ik
(20mlX 2) R B, & FAMAg, LK Na,SO, T3, AEKE, & 2.
dg R dmRdp, wPpLgREH AL, K5%, & 1008 LB T ES
8 LRIR M, 3 2.033g(90%) & £ M EF 10(P,,=TES, P;=
TBS), # Aa kL BIKVLE 0.207g(7.2g) ¢ 3— &KX FaRAL,
7 & 5 : C3aHss06Si,
Z#4: C,65.30; H, 9.63
KA .C,65.38; H:9.64
10 (P,g=TES, Py3=TBS): 'H NMR (500 MHz, CDCl,) § 0.12 (s, 3H, TBS CH,), 0.14 (s,
3H, TBS CHjy), 0.61 (q, / = 7.8 Hz, 6H, TES CH,), 0.92 (s, 9H, TBS t-Bu), 0.97 (1, J = 7.8
Hz, 9H, TES CHy), .11 (s, 3H, CHy 17), 1.22 (s, 3H, CH, 19), 1.27 (s, 3H, CH, 16), 1.32
(dd, J =3.2,13.3 Hz. 1H, HIB), 1.64 (ddd, / = 2.3, 6.9, 9.2 Hz, 1H, H6), 2.07 (m, 2H, H6,
HS), 2.17 (m, 1H, Hl4x), 2.33 (m, IH, HY), 2.65 (m, 24, HI4B, H1), 2.74 (dd. 7 = 12.4,
12.4 Hz, 1H, H9%), 3.92 (dd, / = 2.8, 11.5 Hz, 1H, H7), 447 (dd, 7 = 3.2, 11.0 Hz, 1H,
H10), 4.35 (dd, / =2.8, 9.6 Hz, {H, H13), 5.02 (d, / = 10.1 Hz, 1H, H20), 5.07 (dd, J =
[.4, 16.9 Hz, 1H, H20), 5.81 (dddd, / = 6.9, 6.9, 10.5, 16,9 Hz, IH, H4); 13C NMR 3 (ppm)
3.2 (TBS CHy), -4.5 (TBS CHy), 4.8 (TES CH,), 6.6 (TES CHy), 16.4 (CH, 18), 17.9 (TBS
E(CHsja). 24.2 (CH; 19), 25.7 (TBS C(CHy)y), 26.9 (CH, 16), 30.1 (CH, 17), 30.4 (CS),
327 (C8), 3.9 (Cl4), 39.1(C15), 40.6 (C3), 8.1 (C3), 62.0 (CL}. §7.3 (C10), §7.6
(C13), 87.9 (C3), 9L.1 (CT), 115.8(C20), 137.7 (Cl1), 138.5(C4"), 143.0 (C12). 173.5-
(C4),207.6 (C2); IR (CCly) v 3500, 2970, 2900, 1780, 1700, 1480, 1360, 1260, 1210, 1160,
1070, 1010, 910. 890. 340 cm'; MS (EI) 606 (M, 100), 549 (69), 474 (27), 431 (65), 417(40):



HMAE 1, 92—\ —3—2LA8 10(P,=TES, P;=TBS)
(1. 10g, 1. 83mmol) ¥ 7 A 0. IM Sml, 4 THF & & (82ml, 8.
2mmol) A AMFLEERTEZTRIATHHEL . B 9E0C
&, MmN HCL(0. 66M; 4. 2ml, 2. 77mmol) ¢5 8% % .5 ¥ 5, ir
FRAL, R AR -S4 A 200ml 4 ¢ L8 CESHHE, KRS M A S0ml,
AA-45 02. NICH i ¥ &% A&, A 50ml5 Y 45 45 8 A
Bk, 8 A NaHCO, K5 & (50ml X 2)vA & 50ml 3 K%, LK
Na,SO, T8, B ERE . ¥ E£A#HE T 100ml T8 F, k(230
—400 B; 4.3g), RAHATE TAHARESS 54, REL1 £+
SERREE, L 00mI20N LB LEYIREAENR. AEEKRE
R, Fk 2 AR AT AL, A L0% LB L ES € IS R A, 13
822mg(77 %)M A — 8 A 88 11 WA 164mg(15%)4n B d4 & £ # 45
#*,

OCREAT, aft#H £ R L 2—HAE8(611lmg, 1. 03mmol) 4§
10mlITHEF & & 9 75 # 2 7 A 6. 8ml0. 6M 42 — BuOK (4. 1mmol) #
THF %k, £ at##E 1.5 08, SHE 0N 10milI0K LK
THF @, #5545, A 200ml 2 x&#%, H 100ml 48 #
NaHCO, Kmd . AER A, $AKEA, LK NaSO, T3, &
ER%E, #61omg A& HRY, HFiubg T 1loml TR T, mA g
B(3.0g), REBBARFE 55, £1/2 T oy RBLE, X
0/ LBMUERG RS ARBM, AERE, F 576mg K& & @R
M, st ERER AR, WL10%, B 20% 8 B A5 4) TRIB



TBS), 84mg(13%) 4 & X — F 4 i & 24mg6.1 $9M X . & L #

ok S
%, & 5 H . Ca3Hgs06Si,
E#4E: C,65.07; H, 9.89
5 46 .C,65.97; H.9. 91

11 (P,g=TES, P,y =TBS): mp=2865-88.0"'C; ‘HNMR (500 MHz, CDCl;) & 0.05 (s, 3H.

TBS CHjy). 0.07 (5. 3H. TBS CHy), 0.54 (g, / = 7.8 Hz, 6H, TES CH,), 0.84 (s, 9H, TBS ¢.
Bu), 0.90 (t, /= 7.8 Hz, 9H. TES CHj), 1.03 (s, 3H, CHy 17), L.11 (s, 3H, CH, 16}, 115 (s,
3H, CHy 19), 135 (dddd, /= 4.6, 4.6, 7.3, 14.2 Hz, IH, H6), 1.43 (dd, /= 1.7, 12.8 Hz, (H,
H98.). 1.67 (dddd, /= 3.2, 7.3, 10.1, 13.7 Hz, IH, H6), 1.83 (dd, J = 4.6, 16.0 Hz, 1H,
Hl4a), 2.03 (m, 1H, HS), 2.07 (d, /= 1.4 Hz, 3H, CH, 18), 225 (m, 1H, HS), 2.30 (dd, J =
11.9, 12.3 Hz, 1H, H9a), 2.45 (d, / = 8.2 Hz. IH, H1), 2.58 (ddd, / = 8.7, 9.2, 16,0 Hz, IH,
H14p), 3.93 (dd, J = 2.8, 11.4 Hz, 1H H7P), 4.03 (s, IH, H3a), 4.37 (dd, / = 3.7, 11.0 Hz,
IH, H10B), 4.46 (ddd, J = 1.4, 4.6, 9.2 Hz, IH, H13p), 4.96 (dd,/ = 1.4, 10.1 Hz, IH, H20),
5.01 (dd, /= 1.4, 17.4 Hz, 1H, H20), 5.73 (dddd, / = 6.4, 7.3, 10.5, 16.9 Hz, 1H, Hd); 13C
NMR & (ppm) -5.3 (TBS CHy), -4.6 (TBS CHj), 4.5 (TES CH,), 6.5 (TES CHy), 15.0 (CH,
18), 18.0 (TBS C(CHy)y), 25.7 (TBS C(CHy),), 28.9 (CHy 19), 29.2 (CH; 16), 29.8 (CS),
29.9 (CH; 17), 30.3 (C6), 32.8 (C14), 38.5 (C15), 44.2 (CB), 44.9 (C9), 60.6 (C3), 61.2
(C1), 66.9 (C10), 67.8(C13), 91.9 (C7), 115.7(C20), 137.7 (C11), 138.5 (C4"), 142.4
(C12), 174.7 (C4), 204.8 (C2); IR (CCly) v 2975, 2899, 1780, 1705, 1460, 1355, 1260, 1180,
1070, 1060, 1000, 830 cmi; MS (CD 501 (M+1, 5), 523 (6), 459(100), 441 (5);



l— 2k —2—-F—HE8 12, —10CR AT, @ 34-2ml, %
49 0. 2M LTMP(6. 84mmol) 49 THF &k ¥, L ALA 3 2 A B A 85
11(P,,=TES, P,;=TBS), (1.008g,1. 7lmmol) 4§ 10mITHF % .
0.5 0 G, #RS WA E 40T, BME# MmN (L) HIGHE
£ AR AR (L 96g, 8. 5S5mmol) ¥ THF (10mDig %, 20 54 5,
HRAHAHE—78C, R 200ml S5c#4, @ik HA250ml &AL
BEH A 684 NHCL ABR T . KA TR (GomliX2)RK, AL
EHH, LK NaSO, T8k, AAERE, F 1. 4g BREHK, 2 E
# (& A CH.CL;, BASHLFSHEE 10K LB LB %5k 5K
)4 0.882g R ABIAER 12(P,,=TES, P,=TBS), (85%), £ %
GEBMK, 0.083g MEMA AL EARAREGEY), £ABRK, XA
3lmg EL B 11(3%).

A& 5 : Cy3HesO6Sis

4k C,65.30; H, 9.63

%M1k .C,65.19; H:9. 60
12 (P1p = TES, P;3 = TBS): mp 124-126 "C; 1H NMR (CDs) & (ppm) 0.09 (s, 3H, CH; in
TBDMS), 0.17 (s, 3H, CHy in TBDMS), 0.62 (q, 4 = 7.78 Hz, GH CH,’s in TES), 1.03 (¢, J
=7.78, 9t CHj's in TES), 1.05 (s, 3H, Cil319), L.13 (s, 9H, -Bu in TBS), 1.20 (s, 3H,
CH317), 1.39 (m, 1H, L16), 1.42 (s, 3I1, CH,416), 1.44 (dd, 7 = 0.92, 13.28 Hz, 1Ii. H93),
1.98 (dd, / = 9.61, 12.82 Hz, 1H. H140), 2.05 (n, 1H. I15), 2.06 (broaa, 1H, Oill, D20
exchangable), 2.25 (m, 111, H6), 2.27 (d, 7 = 0.91 Hz, 3H, CH418), 2.29 (m, 1H, E15), 2.41
(dd, S = 10.98, 13.28 Hz, 1H, H9q), 2.56 (dd, / = 3.21, 12.82 Hz, 1H, 11 i4q), 3.83 (dd, J =
275, 11.90 Hz, 1H, H7), 4.04 (s, 1H, H3), 4.47 (dd, J = 0.92, 10.98 Hz. |H. H10), 4.60

(ddq, /=091, 3.21, 9.61 Hz, 111, H13), 5.11 (br d, /= 10.53 Hz, 1H, H20). 5.18 (br d, / =
—_ 77 —



17.40 Hz, LH, H20), 5.77 (m, IH, 114); 13C NMR (CDCly) 8 (ppm) -5.4 (TBS CH,), -4.7
(TBS CH;), 4.5 (TES CHy), 6.5 (TES CH,), 15.5 (CH; (8), 17.9 (TBS C(CHy)y), 22.5 (CH,
19), 25.7 (TBS C(CHyq)3), 26.3 (CH; 16), 29.8 (CH, 17), 29.8 (C5), 30.4 (C6), 39.6 (C14),

~ 41.3.(C13), 44.5 (C9), 45.0 (C8), 38.1 (C3), 66.5 (C10), 68.2 (C13), 83.0 (C1), 9L.7 (CN,

1157 (C20),.137.0 (C11), 137.6 (C47), 145.5 (C12), 175.0 (C4), 202.4 (C2); IR (CCla) v
3500, 3000, 1780, 1720, 1100 cm!; MS (CI) 607 (M+1, 10), 589 (56), 475 (100), 457 (61);

1,2— X —RA—HES 13, —78CEALT, a#EEFO 1.
23M Red— Al(4. 6mmol, 5. 6mmol) ¥ THF % & ¥ Heid 2o A Af X, —
% &8 12(P,,=TES, P,;=TBS), (342mg, 0. 563mmol) 47 THF
(25m)igd, 1.5 05, A& G F#mA 25mlls5 s NaOH Bk ,
TR TAHAME 3 e, EEMAN 100miH;0 ¥, A L8 (100mlX
2D)ER, SHAAME, B 100ml A&, 100ml 3 Rb#E, LK Na,SO;
T3k, BARET0.35g AKEBA K, 2 akk 24, L10K%T
B TRER, BRI IEEREM, & 290mg & X
— =% 13, AR EHEW, 14 5mg4. ZRIR X —REASR, YA
20mg M X — B K fedl “HdRoH., EREAT HHA4MI
&R A% THF(ImDE % F m A 0. 5ml30%NaOH i . 2.5 /b
BE, ¥ A MA 30mH,O ¥, A 30ml LERKR, AHEHR

30mlH,030, ml % Kk, %7K NafSO, T8k, & ERE, & 0.028
#20&, AFLEREFHAL, US5U LML T 55 & EMN,

L 12mg (& > ¥:302mg, 88%) & L —~ —# 13(P,,=TES, P,;=
— 78 —



TBS),
A& - : C3aHeoOsSia
i fk. C,65.08; H, 9.92
% M{K.C,65.08; H:9.98

13 (Pyg=TES, P;; = TBS): mp 127-128°C. 'H NMR (500 MHz, CDCly) 3 0.09 (s, 3H, TRS
CHy), 0.11 (s, 3H, TBS CHy), 0.60 (g, / = 8.1 Hz, 6H, TES CH,), 0.87 (s, 9H_TES t-Bu).
0.96 (t, / = 8.1 Hz, $H. TES CHy) 1.13 (s, 3H, CH, 17), 1.23 (s. 3H, CH, 16), 1.31 (5. 3H,
CH, 19), 1.42 (dd, J = 3.7, 12.8 Hz, 1H, HIP), 1.46 (ddd, / = 4.8, 8.8, 1.4 Hz, [H, Hé),
1.74 (dddd, / = 3.3, 7.3, 9.9, 12.4 Hz, 1H, H6), 1.99 (d, / = 1.5 Hz, 3H, CH, 18), 2.10 (m,
IH, HS), 2.21 (dd, / = 3.7, 5.4 Hz, 1H, Hlda), 2.26 {(m, 3H, H5, H9c, H14p), 2.92 (d, J =
7.7 Hz, 1H, H3), 3.84 (dd, / = 2.2, 7.7 Hz, IH, H2), 3.85 (s, 1H, OHl), 3.97 (dd, J = 2.9,
11.4 Hz, IH, H7), 4.47 (dd, J = 3.7, [1.4 Hz 2ZH, H13, H10), 5.01 (dd. 7 = 1.8, 12.2 Hz,
1H, H20), 5.07 (dd, / = 1.7, 17.0 Hz, 1H, H20), 5.78 (dddd. J = 7.3, 7.3, 10.1, 16.5 Hz, 1H,
H4), 6.87 (d, J = 2.9 Hz, IH, OH2), '3C NMR (CDCly) & (ppm) -5.31, -4.59, 4.79, 6.55,
16.60, 17.68, 21.24, 24.70, 25.62, 28.50, 29.52. 30.05, 40.20, 40.41, 44.18, 45.18, 45.60,
66.62, 69.25, 71.32, 88.91, 116.09, 136.96, 138.63, 139.93, 180.10, IR (CHCl4) v 3050,
1730, 1460, 1350 cmi, MS (EI) 608 (M, 13), 590 (26), 267 (100),

KBEE 14, ~T8CHAT, oy #HH 4 —® 13(P,=TES, Py
=TBS), (1.00g, 1. 64mmol) # CH,Cl, (58ml) femtwx (5. 8ml) &%
B P AN 8. 2mi2M #F & & (16. dmmol) ¥ ¥ X5 %, 2 E —
23°C, #t# 30 54, & X F 2N 50ml 48 A NaHCO, Kok, A&

EFERI04E, A200mllon MUY IR ERER, ANE



M 100ml10 % CuSO, 7§ & , 200mix 2 440 NaHCO, 7Kg i & & K
Ak, LK Na SO, F3k, R AR, § L. lg Ak XEAK, i3
ETaRATR, R ISULMUBYTRERAER, 1§ 1. 045
(100%) % 5485 14((P,=TES, P,=TBS), £ A4 & Bk,

A& & # . Cy Hes01Si,

g, C,64.31; H, 9.21

%R f . Co64. 41; H.9. 22

14 (P, = TES, P, = TBS): mp 146-147 *C, 'H NMR (500 MHz, CDCl3) § 0.11 (s, 3H, TBS
CH,), 0.12 (s, 3H, TBS CH,), 0.61 {q, J = 7.8 Hz, 6H, TES CH,), 0.88 (s, 9H, TBS 1-Bu),
0.96 (¢, J = 7.8 Hz, 9H TES CHj), 1.20 (s, 3H, CH; 17), 1.30 (s, 3H. CH; 16), 1.32 (s, 3H,
CHj 19), 1.40 (ddd. J = 2.7, 4.5, 9.2 Hz, 1H, H6), 1.44 (d, J = 3.7, 13.3 Hz, 1H, H9B), 1.71
(dddd, /= 2.7, 6.9, 9.6, 12.8 Hz, 1H, H6), 2.11 (ddd, J = 7.8, 15.3, 15.3 Hz, IH, HS), 2.29
(dd, J = 3.2, 15.6 Hz, 1H, Hlda), 2.31 (m, 2H, HS, H9a), 2.59 (dd, J = 9.2, 15.6 Hz, 1H,
H148), 2.99 (d, / = 7.3 Hz. IH, H3a), 4.02 (dd. / = 2.7, 11.4 Hz, 1H. H7{), 4.38 (dd, J =
3.7, 11.0 Hz, IH, H10B), 4.47 (d, / = 7.3 Hz, 1H, H28), 4.57 (dd, J = 2.1, 9.2 Hz, IH,
H13B), 5.02 (dd, / = 1.4, 10.1 Hz, LH, H20), 5.06 (dd, / = 1.4, 16.9 Hz, IH, H20), 5.77
(dddd, / = 6.9, 6.9, 10.1, 17.0 Hz, 1H, H4), !3C NMR (CDCl;) & (ppm) -5.37, -4.60, 4.75,
6.51, 17.02. 17.60, 21.24, 24.64, 25.55, 27.36, 29.50, 30.11, 37.56. 39.96, 42.89, 43.75,
45.39, 66.54, 68.29, 87.37, 90.05, 116.15, 136.54, 136.94, 144.93, 153.32, 169.89, IR
(CHCl3) v 3070, 1800 cm-!, MS (ED) 634 (M, 12), 577 (100),

FEE 15, —T8CRART, @ Hey 988 14(P,=TES, P;;=

TBS) (1. 05g, 1. 65mmol) 4 ¥ B (70ml) 5E & F m A e fo £ & 4



CH,Cl,(50ml, 40ml, RE % 8ml &, EERL TLCH EALLH
BhoAk, ~T8CTHMAMANZLB(4 SmDA = T £ L 5ag 55 (3.
lmD. #F3IoHE, AREOC, 84 2 06, Hi5:&MMA 250ml
t8 fw NaHCO; K8, &5 A CH,CL,(200ml X 3) 3£ 5, & # At
/&, M 150ml ta & NaHCO, 3% & #t.7%, A 7K Na,SO, F5, #i & &
%, #1.10g 8, LAXLEQRMH, wipF T—-Fae,

OCT, T2oawAdRE&HaIR (1. 10@%’&&‘#(30. 8ml).
% & (10. 3ml) #= 8mll. 25M (10mmol) 9 KH,PO, /& #& + m A 11.
3miIM(11. 3mmoD) # KMnO, &k . K E R4 #w T 0OCTFHH# 30 4
#, M 200mil10%Na,S;0;, & ¥, A L#g L8 (200mlX 3)42 5 3
Ko, &AAWE, A 50m KA, £KNaSO, 5%, A EAZE®E. F
ERTHHEAFFGHREEGRE R ¥ 2N CH,N,(20ml) ¢85
. BAERE, 1. 15g L& @R, ks 2 £+ ERATE, X
0N LML HE AR, RERS, F1.01g, (91% )4 HBRAES
15(P,,=TES, P,;=TBS),

A & 5 # : Cy HesOeSiy

M. C,67.22; H, 8.77

5k .C,61.30; H.8.79



IS (Pyo= TES, P;3 = TBS. R = Mc): 'H NMR (500 MHz, CDCly) § 0.12 (s, 3H, TBS CHy),
0.12 (s, 3H, TBS CHy), 0.60 (g, J = 3.1 Hz, 6H, TES CH,), 0.88 (s, 9. TBS t-Bu), 0.96 (s,
/= 8.1 Hz. 9H. TES CH,), 1.21 (s, 3H. CHy), 1.30 (s, 3H. CHy), 1.33 (s, 3H. CH,), .51
(dd, J = 3.7, 13.2 Hz. 1H. H9B), 1.53 (m. 1H, H6), 2.06 (d, / = .1 Hz, 3H, CH, 18), 2.07
(ddd. / = 2.9, 7.7, 21.6 Hz, 1H, H6), 2.29 (dd, / = 3.7, 15.8 Hz. |H, Hl4a), 2.31 (dd, J =
13.2. 13.2 Hz, |H, H9a), 2.46 (ddd. / = 7.7, 16.8, 24.5 Hz LH, HS), 2.53 (ddd, J = 5.5, 7.7,
16.8 Hz, 1H, HS), 2.60 (dd. / = 5.2, 15.8 Hz. |H. H14B). 2.99 (d. / = 7.3 Hz. |H. H3a), 3.68
~ (5, 3H, CO:Me). 4.09 (cd. / = 2.6, 12.1 Hz, 1H, HTP), 4.39 (dd. /= 3.7, 11.0 Hz, |H. H10p),
4474, /= 7.3 Hz, (H, H2B), 459 (dd. 7 = 1.3, 9.2 Hz, iH, HI30):

888 16, —78C T, @& ey A8Eas 15(P=TES, Py=
TBS, R=Me) (1. 0lg, 1. 5immol) #7 THF (24. Sml) 5 & ¥ R 42 &
AT 3 54 A mA 19. 4ml0. 2MLDA (3. 88mmol) # THF 5 & . 5
B35 546, ik mA 10mI33% L84 THF @& .5 % 6, #&
& 4% A 150ml 48 /& NaHCO, A% & F, A CHCL,(200mlX 3) 4%
B, & #GAIESE LK Na,SO, T3k, &AERSE, F 1. 02¢g #H#55
16 # & (P,,=TES, P,;=TBS, R=Me) , L AL EHRHE, KH 3N
ARG REEES IS HKRAA L, BB LARITRLTTREA,
16 (P g = TES. P,; = TBS, R = Me): 'H NMR (300 MHz, CDCl3) § 0.09 (s, 3H, TBS CHy),
0.10 (s, 3H, TBS CH;), 0.61 (q, 6H. TES CH,), 0.87 (s, 9H, TBS t-Bu}, 0.96 (1, / = 8.0 Hz,
TES CH,), 1.08 (s, 3H, CH,), 1.21 (s. 3, CH,). 1.33 (S, 3H, CH,). 1.61 (d, /= 4.3 Hz, IH,
OH-7), 1.89 (dd, J = 4.3, 13.9 Hz, 1H, H9a), 1.95 (dd, J = 11.2, 11.2 Hz, tH, H9B), 2.01 (d,
J=1.1 Hz, 3H, CH, 18), 2.22 (ddd, J = 2.7, 10.7, 15.5 Hz, LH. H6P), 2.45 (dd, J = 4.8, 15.5

Hz, tH. H6a), 2.54 (dd, /= 9.1, 15.0 Hz, 1H, H14P), 2.86 (dd. /= 3.7, 15.0 Hz, 1H, Hl4a),
.07 (s, 1H, H3a), 3.40 (ddd, 7 = 4.8, 4.8, 9.6 Hz, \H, H7a), 3.75 (s. 3H, CO,Mc ), 4.39



(dd,J = 4.3, 11.2 Hz, 1H, HI0PB), 4.60 (d, / = 4.3, 11.Z Hz, 1H, H2B), 4.67 (dd. / = 2.1, 9.1
Hz, IH, HI3B), 12.24 (s, |H, OH4).

HBE 17, OCARLT, @A+ %8 16 &% (P,,=TES,
P;=TBS, R=Me)(1.02g) ¢ THF(13mD#* 2—F £,/ & (13ml) &4
& F A 0. 48ml0. 1M # F X s & (0. 048mmol) ¢ THF §ik . &
& ¥ F OCTHHE L0 8, =L 1(0. 66mb), hERGE, R
Webtl, X 7. 5U LMUBE ISR I E 0% LA L BSe) S %
AR, 7+ 938mg 4 888 17(P,=TES, P,,=TES, P,=TBS, R=
Me), (84%, A 15 &% 1)K 30mg(3% ) =ik 45 A 8855 15,

17 (P; =MOP, P, = TES, P\3 = TBS, R = Me): mp 95-97 "C, 'H NMR (300 MHz, CDCl,) §
0.08 ¢s. 3H, TBS CHy), 0.10 (s, 3H, TBS CHy), 0.59 (g, / = 7.7 Hz, 6H, TES CHj). 0.87 (.
9H, TBS t-Bu), 0.95 (t. / = 7.7 Hz, 9H, TES CHy), 1.10 (s, 3H, CHy), 1.19 (s, 3H, CHj),
1.30 (s, 3H, CHy), 1.34 (s, 3H, MOP CHj;), 1.37 (s, 3H, MOP CH,), 1.84 (m, 2H, H9q,
H9B), 1.98 (s, 3H. CH, 18), 2.17 (ddd, / = 2.8, 10.4, 15.9 Hz, 1H, H6B), 2.52, (dd. 7 = 9.3,
13.4 Hz, 1H, H14p), 2.63 (dd, / = 4.4, 15.9 Hz, IH, H6a), 2.88 (dd, 7 = 3.8, 15.4 Hz, IH,
Hl4a), 3.06 (s, |H, H3@), 3.26 (s, 3H. MOP OMe), 3.37 (dd, 7 = 4.4, 10.4 Hz, 1H, H7a),
372 (s, 3H, CO,Me), 4.36 (dd, / = 6.0, 9.3 Hz, 1H, H10B), 4.57 (d. J = 2.2 Hz, 1H, H2p),
4.67 (dd, /= 2.8, 9.3 Hz, IH, HI13B), 12.24 (s, |H, OH4).

*‘%ﬁ'és 17(P7ZTES)7O"C-F’ rg’ﬁﬂ'aa 16(P1U=TE59 P13=
TBS, R = Me) (9mg, 0- 0137mmole ) & DMAP (3. 5mg., O.
0286mmole ) & o /8 ik (0. 6ml) F m A = L £ F 252 & £ 4040 (0.

025ml, 0. l4mmol), R4 T EZ M #E 16 b, AL L EHE



(10ml) . i A48 42 NaHCO,; Kig#& (20mD ¥, A 20% L8 L85/ 2
#20mlX DR, &HFAME, LK Na,SO, 2%, itd, K&, &
25mg oo 17, HEN (0N LM A/ CHK) 5 F 10mg(95% ) # &
8§ 17 #b% (P,=P,,=TES, P,;=TBS, R=Me),

17 (P; = Pyp = TES, Py; = TBS. R = Me): 'H NMR (300 MHz, CDCl4) 50.08 (s, 3H, TBS
- CHy), 0.10 (s, 3H. TBS CHy), 0.59 (q, / = 8.1 Hz. 12H, TES CH, ), 0.87 (s, 9H, T3S t-Bu),
095t /=7.7 Hz, [8H, TES CH;), 1.05 (s, 3H. CHy), 1.19 (s, 3H, CH,), 1.30 (s, 3H, CHy),
.84 (m. ZH, H9c, HOB), 1.98 (s, 3H. CH; 18), 2.17 (ddd, J = 2.8, 104, 15.9 Hz, IH, H6R),
2.31(dd. J = 4.4, 159 Hz, 1H, Héax), 2.52, (dd, / = 9.3, 15.4 Hz, 1H, H14p), 2.85 (dd, J =
3.3, 15.4 Hz, 1H, Hl4a), 3.03 (br s, H, H3a), 3.34 (dd, / = 5.0, 10.4 Hz, 1H, H7a), 3.75
(5. 3H, CO,Me OMe), 4.36 (dd, J = 5.0, 10.4 Hz, 1H, H10B), 4.58 (d, J = 2.7 Hz, IEL H2B),
4.66 (br d, /= 11.0 Hz, 1H, H130), 12.22 (s, 1H, OH4).

18, TRAAT, o HHH#E 17(P,=MOP, P,=
TES, P,=TBS, R=Me), (963mg, 1. 3mmol)# DMF (30ml) i i
F e N B R A R AL (250mg, 1. 69mmol) . & & e A ¥ 58 (0.
dmi, 3. 9mmol). Bk T 86 C F ik 3.5 i, 2 EFTR, HEMA
250ml 48 f= NaHCO; K g & ¥, A 30% L8 L A8/ 2% (150ml X 3)
BB, SHAANE, 22 XTHERRAIR, A ERE, F1.20g87~
co, MMBEREENABNL, WL 15%, B 20%, mEPZ WU 25% L8
LEE/ RIS # kM, 1% 763mg(86% )8 18((P,=MOP, P,,=TES.
P,,=TBS), |



18 (P, =MOP, Py = TES, P,; = TBS): 'H NMR (300 MUz, CDCl143) § 0.10 (s. 3H, TBS
CHy). 0.14 (s, 3H, TBS CH,), 0.58 (q. / = 8.2 Hz. 6H. TES CH,), 0.94 (s, 9H, TBS (-Bu),
095 (1, / = 8.2 Hz 9H. TES CH.), 1.22 s, 3H, CH, 19), 1.30 (s, 3H. CH, 17), 1.32 (s, 6H,
MOP CH,), 1.33 (s, 3H, CH, 16}, 1.80 (m, 1H, HS5), 1.81 (dd, / = 3.8, 3.8 Hz, IH, H9pB),
1.98 (m, IH, H5), 1.99 (d. / = 1.1 Hz, 3H, CH, 18), 2.21 (m, {H, H6P), 2.29 (dd, 7 = 10.4,
12.1 Hz, 1H, HS%a), 2.43 (dd. / =9.3, 15.4 Hz, IH, Hlda), 2.53 (m, IH, H6a), 2.63 (dd.
= 5.0, 15.4 Hz, tH, HI4p), 2.70 d, J = 5.0 Hz, iH, H3), 3.20 (s, 3H, MOP OMe),-3.39 (dd,
/' =6.1,104 Hz, 1H, H7), 4.34 (dd, J =3.9, 104 Hz, IH, H10), 4.55 (d, J = 5.5 Ha, LH.
H2), 4.73 (dd, J = 5.3, 7.7 Hz, 1H, H13).

A & 24 :Ca He OsShy

i C,63.49; H, 9. 47

5 M1k .C,63.565 H:9.55

18 (P;=P o= "TES, P, = TBS): 'H NMR (300 MHz, CDCl;) § 0.10 (s, 3H, TBS CHy), 0.14
(s, 3H, TBS CHy), 0.47-0.63 (m, 12H, TES CHj), 0.90-0.99 (m, 27H, TBS t-Bu, TES CH,),
1.22 (s, 3H, CHy), 1.25 (s, 3H, CHy), 1.33 (s, 3H, CHy), 1.75 (dt, J = 11.6, 1.6 Hz, 1H),
1.85 (d, / =3.3 Hz, 1H), 1.90 (t. / = 3.9 Hz, [H), 1.97 (1, J = 8.1 Hz, 1H), 2.00 (s, 3H,
CHy), 2.30 (m, 1H), 2.39-2.60 (m, 3H), 2.65 (m, 1H), 3.35 (dd. J = 9.6, 7.8 Hz, 14, HTa),
4.35 (dd, / =10.8, 3.3 Hz, 1H, H10B), 4.57 (d, / = 5.1 Hz, 1H, H2p), 4.72 (m, 1H, H13p).

] 18(P,=BOM), ERZR AT, @H## F 48 18(P,=TES,
P,,=TES, P,;=TBS), (293mg, 0. 43mmol) & THF (28. 6ml) fo 7 &
(9. 5mb)ig & ¥ i 2 A 0. 20ml0. 1M PPTS ¢ CH,CL,(0. 02mmol) &
e, R4 MBI 3, N 100ml 48 A0 NaHCO; A4S F . A LB
CES(100mlX 2) 3 B , & A&, B A&, £K NaSO, F

B, RAERE, 4 274mg AR 18(P,=H), £ 3 A& G R, s



o A — ¥ LB T 4 A,

L8 (P;=H, Pq = TES, P13 = TBS): mp 75-77 °C, 'H NMR (500 MHz, CDCl,) & 0.10 (s, 3H.
TBS CHy), 0.13 (s, 3H, TBS CHs), 0.61 (q, J = 8.2 Hz, 6H, TES CHy), 0.93 (s, 9H, TBS t-
Bu), 0.95 (1, / = 7.7 Hz, 9H, TES CHy), 119 (s, 3H, CH, 19), 1.22 (s. 3H, CH, 17), 1.35 (s,
3H. CH, 16), 1.84 (dd, J = 13.7, 4.1 Hz, |H, H9q), 1.88 (m, 2H, H9P. OH7), 1.92 (m. IH.
H6B), 2.05 (d, / = 1.4 Hz, 3H, CH; 18), 2.10 (m, IH, H6a), 2.36 (dddd. / =1.4, 4.1. 9.9,
14.4 Hz, 1H, H5@), 2.47 (dd./ =8.9, [5.4 Hz, 1H, HI4p), 2.51 (m, 1H, H5p), 2.54 (dd, /
= 48,154 Hz, 1H, HI4P), 2.86 (d, J = 5.5 Hz, 1H, H3), 3.59 (ddd, / = 4.5, 6.2, 11.3 Hz,
IH, HT), 438 (dd. / = 4.1, 9.1 Hz, LH, Hi0), 4.56 (d,/ = 5.5 Hz, 1H, H2), 4.69 (ddd, J
=1.4,4.8,9.3 Hz IH, H13). Anal. Caled. for Cy,Hss04Siax.5H,0: C, 62.19: H. 9.30. Found
C, 62.16; H, 9.22.

AT, oot 18(P,=H) (179mg, 0. 29mmol) #}
CH,CL; (9. Sml) = % & % 8% (1. 49ml, 8. 6mmol) X & Skt wa T £
% & (253mg, 0. 69mmol) ¥ # 7 ¥ & F £ & 4 4 (0. 42ml, 2.
86mmol), R HR S WEA 32 .08, % FF 2, MA 100ml 4 fe
NaHCO; Riga@ +, B 50% L8 L8/ 5% (100ml X 2) - B, & #
AME, hKkE, ALK NaSO, F, & AERS, 249mg B £
M, AR xEddRp, sk ZAT4, £ 196mg(92% )8
18(P,=BOM, P,,=TES, P;=TBS), H A& hiksp,
18 (P;=BOM, P,y = TES, P|; = TBS): 'H NMR (500 MHz, CDCly) § 0.10 (s, 34, TBS CH,),
0.13 (s, 3H, TBS CH;), 0.59 (q,/ =7.7 Hz, 6H, TES CH,), 0.94 (s, 9H, TBS t-Bu), 0.94 (t,
/ =1.7 Bz, 9H, TES CHy), 1.22 (s, 3H, CH; 17), 131 (s, 3H, CHj 19), 1.33 (s, 3H, CH,4
16). 1.87 (dd, J = 12.1, 3.8 Hz, 1H, HSa), 1.98 (d, / = 1.4 Hz, 3H. CH, 18), 1.99 (m, 2H,
H6R, H9B), 2.21 (m, IH. H6G), 2.34 (dd, / = 10.4, 12.1 Hz, 1H, HS5a), 2.43 (dd, 7 = 9.3,
3.4 Hz, IH, Hida), 2.55 (ddd, / = 5.5, 11.0, 13.7 Hz, |H. HS58), 2.62 (dd, J = 5.0, 15.4



Hz, 1H, HI4[), 2.74 (d, / = 5.0 Hz, [H. H3), 3.38 (dd, / = 6.6, 1| Hz, H, HT), 4.38 (dd, /
= 3.3, 104 Hz, 1H, H10), 4.56 (d, / = 5.0 Hz, IH, H2), 4.58 (d, J =11.5 Hz 1H. CH,Ph),
4.64 (d, J =11.5 Hz I1H, CH,yPh), 4.68 (m, 2H, H13, OCH,0), 4.82 (d. J =7.2 Hz IH.
OCH,0). 7.31 (m, SH, Ph).

AR 22a(Ps=TMS). —78CR AT, @A AHH, &8 18(P,
=SOM, P,=TES, P,;=TBS)(315mg, 0. 42mmol) & THF (10.
Sml), Z (0. 88ml, 6. Smmol) WU A = F X F &% X &4 4 (0.
53ml, 4. 2mmol) 5% & F 5 H# M & & » 1. 35ml 0. 5SM LDA (0.
68mmol) 4 THF i§i& , 25 5% 5, m 2ml t8 8 NaHCO, Kig & , A
150mi 2% # %, A 20ml 48 fo NaHCO, A8 & 2 2k K&, LK
Na,SO, T3, A EARE . A adidRbpE gk £itid, ATREK,
g RS, M 338mg(99% ) TMS % # & 21a(P,=SOM, P,,=
TES, P;;=TBS,P,=TMS), R AXLEHRH , ERKXLT ., f A4
BH T ¢ TMS % B & 21a(P,=BOM, P,,=TES, p;;=TBS, P,=
TMS) (224mg, 0. 274mmol) 47 T35 & (2. 8ml) F & 2= A 14. 9ml
0. 02M MCPBA (0. 30mmol) 4§ & #& . 5 B, XN 2ml 840
NaHCO; A% & #» 2ml10%Na,S,0; Kk . B2 %A 150ml LA
BEH1F, 40K A 20ml 48 fe NaHCO, &8 % , 20mll10%Na,SO, A%
#& , 20ml 18 = NaHCO, A5 & & 2k K% 7%, £ 7K Na,SO, K¥# F
R, AR, #23lmg £ %, ALE BRI, LAMLE T4
By A&, 22K A4 &rsbib, F 168mg(74%)22a(P,=BOM,
P,=TES, P;=TBS, PB,=TMS) Bl s # & 15%21a #u 1§ 892 4 4

LT RIFAA
— 87 —



223 (Py=BOM, P\ = TES, P\3 = TBS, Py = TMS): mp 50.5-52 °C, 'H NMR (500 MHz
(DQ5) 80.10 (s, 3H, TBS CHy), 0.13 (s, 9H, TMS CH,), 0.14 (s, 3H, TBS CH,), 0.59 (q, /
= 8.2 Hz. 6H. TES CHy), 0.94 (s, 9H, TBS t-Bu), 0.94 (1, / = 8.2 Hz, 9H. TES CHy), 1.24 (s,
3H. CHy 17), 1.32 (s, 3H, CH; 19), 1.33 (s, 3H, CH, 16), 1.82 (dd, / = 11.3, 13.7 Hz. IH,
H9a), 1.95 ./ =-1.4 Hz, 3H, CH; 18), 1.98dd, / = 3.4, 13.7 Hz. IH, HOP), 2.16 (ddd, /
=6.2,72, 13.3 Hz, IH, Héa), 2.40 (dt, / =11.4, 13.3 Hz, 6p), 2.43 (dd, J =9.2. 15.2 Hz,
IH. H14B). 2.63 (dd, / = 5.5, 15.2 Hz, IH. Hl4a), 2.74 (d, J = 5.5 Hz, 1H, H3a), 3.40 (dd,
/ =1.2, 106 Hz, 1H, H7a),4.36 (dd, / = 3.4, 1.3 Hz, 1H, HI0B), 4.40 (dd, / = 6.2, 12.0
Hz 1H, H3a), 4.54(d, / =55 Hz, IH, H2B), 4.57 (d, / =11.7 Hz 1H. CH,Ph), 4.64 (d, J

=117 Hz I1H, CH,Ph), 4.68 (d./ =7.0 Hz |H, OCH,0), 4.74 (m, |H, H13), 4.78 (d, / =7.0
Hz, 1H, OCH,0), 7.31 (m, 5H, Ph).

A& 5 # :CsH,, 0050,

®#4k. C,63.19; H, 8. 88

1k .C,63.19; H:8. 92

& 22a(P;=H). 0C T, & Al A #H T 222 8.5 (P,=BOM,
P,,=TES, P,=TBS, P;=TMS) (231mg, 0. 274mmol) 47 & B & &
(TmD)F #im 7ml 1 : 10 : 10(4kAREL) 49 48 % HF K& : mw : L
MRS, #2098 5, mAtA NaHCO, /%%, A 150ml
B LB #6#F, A 30ml 48 4= NaHCO, A% & & 3k Kk, LK
Na,SO, T3, &A% %E, F 223mg A%, X ALEHRY, iy
% R M, ¥ 155mg(74% )8 22a(P,=BOM, P,,=TES, P

—=TBS, P;=H),15mg(7%)58— & £ A 33mg(14% T &4k # K)1



11 4 TMS 8 &k 21a Z 8 18 92 &4,

222 (P; =BOM. P g = TES, P;3 = TBS, Ps = H): 'H NMR (500 MHz. CDCly) §0.10 (s, 3H.
TBS CHy), 0.14 (s, 3H. TBS CHy), 0.59 (g, / = 8.2 Hz, 6H, TES CH,), 0.94 (s, 9H, TBS (-
Bu), 0.94 (1, /= 8.2 Hz, 9H, TES CHy), 1.23 (s, 3H, CH; 19), 1.32 (s, 3H, CH, 17), 1.33 (s,
5H. CHj 16), 1.83 (dd. /= 11.0, 13.7 Hz, [H, H6B), 1.97 (d, 7 = L4 Hz, 3H, H18), 2.01 (dd.
/=3.2,13.7 Hz, 14, H9B), 2.11 (ded. J = 5.5, 7.7, 13.7 Hz, 1H, H6a), 2.47 (dd, / = 8.7,
15.4 Hz. 1H, H14B), 2.57 (m, 2H. Hl4a, H9a), 2.88 (d. / = 5.5 Hz, [H, H3a), 3.39 (dd, J =
7.7, 11.0 Hz, 1H, H7a), 3.41 (d, J = 3.3 Hz, {H, OH-5), 4.38 (m, 2H, H5B, H10), 4.55 (d, J
= 3.5 Hz, 1H, H2f), 4.57 (d, / =11.5 Hz {H, CH,Ph), 4.62 (d, J=11.5 Hz |H, CH,Ph), 4.72
(m, 2H, H13B, OCH,0), 4.80 (d, / =7.1 Hz IH, OCH,0), 7.31 (m, 5H, Ph).

B 22a(P;=TMS) £ A 8 22a(P,=H)OCR AT, @ Bl A #
Té) 5— %% —4—m™ 22a(P,=BOM, P,=TES, P;=TBS, P;=
H) (51mg, 0067mmol) 4§ CH,Cl,(2, 2ml) = L #% (0. 14mi, 1. Ommol
9058 ) F N F R T a5 & K4 (0. 04ml, 0. 34mmol), 0. 5
& &, A 5mlte4 NaHCO, Kigd # .k & B, 150ml SEE KR, A
W& F 50ml 48 fr NaHCO, Kog i fo 2 Kk ik, £ K Na,SO, £,
BB, ¥ 56mg L& R, whEaRTR, RiahERE,
¥ 54mg (96 %) B 22a ((P, = BOM, P,,=TES, p:=TBS, Ps=
™S).

8 232, —65CRRT, @ HEHH 8 22a(P,=BOM, P,=TES, py;
=TBS, P;=TMS)(18. 9mg, 0. 023mmol) # CH,Cl,(4ml &5 &) ¥
#H AN 0.073ml 3. 1M MeMgBr &5 88 % (0. 23mmol), & E —

48°C, #4 16.5 &, A 0.13mli2. OM AcOH 4% THF (0. 25mmol)
— 89 —



B AL R H, RER AN —NHHT 6 50ml 8 4 NaHCO, &
ke S0ml LU R SHY., KaA S0ml LSRR, &
AEAIEA L KikrE, LK NaSO, F3%, & E®K%, 4+ 20. 5mg
A& omHip, S EHei, F 18. 4mg(95% ) ® 23a(P,=
BOM, P,,=TES, p;;=TBS, P,=TMS), £ AL & da&X¥,
23a (P;~ BOM, P\g = TES, Pyy = TBS, ;5 = TMS): 'H NMR (500 MHz, CDCl3) §0.09 (s,
9H, TMS), 0.11 (s, 3H. TBS CH,), 0.12 ¢s;-3H, TBS CHy). 0.56 (q, / = 7.9 Hz, 6H, TES
CH,), 0.92 (. / =7.9 Hz. 9H, TES CHs). 0.93 (s. 9H, TBS -Bu), 1.25 (s, 3H, CH; 17), 1.28
(s, 3H, CH, 19), 1.33 (s, 3H, CH,4 20), 1.34 (s, 3H, CH, 16), 1.74 (ddd, J = 3.8, 4.1, 13.0
Hz, 1H, Hé6a), 1.99 (d,/ = 1.4 Hz 3H. HIB), 2.01 (dd, / = 11.3, 13.0 Hz, lH, HY%), 2.06
{m, 2H, H3, HIB), 2.13 (ddd. 7 = 1.7, 12.3, 13.0 Hz, lH, H6P), 2.37 (dd. S = 5.5, 15.0 Hz,
1H, Hl4a), 2.54 (dd, / = 9.2, 15.0 Hz, |H, HI14p), 2.96 (s, IH, OH-4), 3.51 (dd, J = 1.7,
4.1 Hz, 1H, HS), 3.73 (dd, J = 3.8, 12.3 Hz, 1H, H7a), 4.32 (dd, / = 4.1, 11.3 Hz, 1lH,
H108), 4.64 (s, 2H, CH,Ph), 4.72 (d, / = 6.8 Hz, 1H, OCH,0), 4.80 (m, 3H, H2, H13,
OCH,0), 7.31 (m, SH, Ph),

A& 54 . C (Hrp0,S0,

®#{E. C,63.42; H, 9.19

% P4k .C,63.40; H.9. 15

PESWN 2da, R EF S 23a(P,=BOM, P,,=TES, P,;=
TBS, P;=TMS) (46. Tmg, 0. 055mmol) & ¥ % (1. Iml)i% & F M A
1. 1ml 0. 1M Burgess X #| 4 ¥ .5 & (0. 1lmmol). Z -4 EA 20
a8, REAFEETR, LBUKHHE, Ai NaHCO, KiE &,
EARGEE, K Na,SO; T34, AEARBEA, #F 46mg Ao

B, HBAELLTTHEA,



0CT, @ T b8 505 # (46mg, 0. 055mmol) & L Mk (2.
Smb), @ Far 2.5ml, 1+ 10 104 fRE) 4 48_%HF Kig i -
wnw  LHYRESW,, RS T OCTFHRE 2 44, At
NaHCO, g # L A B, CBMUBRREL, & AANE, ALK
&k, LK NaSO, T3, 08, B LT TWRE, F48 o A&
W, REaR ZHai, 25 9g(62%) L8 H 24a(P,=
SOM, P,,=TES, P,;=TBS, R=H), L& 2. Iml & & M &5 8 23a
(4%).

24a (P,=BOM, P 4= TES, P,; = TBS, R = H): mp 66-68 "C 'H NMR (500 MHz, CDCl,) §
0.12 (s, 3H, TBS CH;), 0.13 (s, 3H, TBS CH,), 0.59 (q, J = 7.9 Hz, 6H, TES CH,), 0.94 (t,
/=79 Hz, 9H, TES CHy), 0.95 (s, 9H, TBS t-Bu), 1.18 (s, 3H, CHy 19), 1.23 (s, 3H, CH,
I7), 135 (s, 3H. CHy 16), 1.73 (d, IH. / = 3.4 Hz, OHS), 1.83 (dd. J = 9.9, 10.5 Hz, 1H,
H9a), 1.91 (ddd, / = 7.2, 7.5, 13.4 Hz, 1H, Héa), 1.97 (dd. 7 = 3.8, 9.9 Hz, 1H. HIB), 2.03
(d. /= 1.4 Hz, 3H, 18), 2.14 (ddd, J = 9.6, 9.6, 13.4 Hz, IH, H6{) 2.35 (dd, J = 5.1, 15.4 Hz.
IH, Hlda), 2.50 (dd, /=9.6, 15.4 Hz, 1H, H140), 3.03 (d, / = 5.8 Hz, 1H, H3a), 3.44 (dd,
J=1.5,9.6, Hz, 1H, H7a), 438 (m, 2H, H10, HS), 4.54 (d, J = 5.8 Hz, 1H, H2), 4.58 (d, J
=11.6 Hz, 1H, CH,Ph), 4.62 (d, J =11.6 Hz, [H, CH,yPh), 4.73 (d, J =7.0 Hz, 1H, OCH,0),
475 (m, 1H, H13), 4.79'(d, / =7.0 Hz, 1H, OCH,0), 5.00 (s, IH, H20£E), 5.18 (s, 1H, H20Z),
7.31 (m, §H, Ph).

. & 5 : C HsOsSiy

Ei k. C,65.47; H, 8.98

%M 1E.C,65.63; H.8.97

%R T RBLAS 24aa, OCTR AT, RHETHHBHH 24a(P,

=SOM' P1°=TES? P13:TBSv R=H)(11- Smg, 0. 0154mmol)é§l%



(0. 6ml)ig i + i 2 A F SkBk & (0. 02mi, 0. 258mmol), 45 44

B, mAAtgfe NaHCO, ACGE & (0. 05ml) . 24 4t 10 o4, #HA

20ml 4840 NaHCO, /Kig ik tk, A 40% &8 &5/ 2 % (20mi X 3) 4%

B, &#AAME, LK NSO, T8, & ERE, ¥ 13mg, 24aa (P,

=30M, P,,=TES, P,;=TBS, R=MS), £ AL & a&k, iinf

A AL P T 4 AL
l42a (P, = BOM, P, = TES, p”' = TBS. R = Me): 'H NMR (300 Mz, CDCly); §0.12 (s,
3H, TBS CH,), § 0.13 (s, 3H, TBS CHy). 0.58 (q, / = 7.9 Kz, 6H, TES CH,), 0.93 (s, 9H.
TBS t-Bu), 0.94 (1, / = 7.9 Hz, 9H, TES CH,), 1.23 ( 5, IH. CH; 17). 1.22 (s, 3H, CH4 19),
1.34 (s, 3H, CH; 16), 1.80 (br &, / =13 Hz. |H, H90y), 1.98 (m, |H. HE), 179 (ddd. /= 2.2,
3:3. 13.1 Hz, IH, Hida), 2.01 (d, /= L1 Hz, IH, CH,18), 2.06 (dd. / = 3.3, 13.7 Hz, 1H,
H9B), 2.01 (br 5, 3H, CH3 18). 2.22-2.32 (m, 3H, Hlda, Héa, H6B), 2.54 (dd, 7= 9.9, 15.4 -
Hz, 1H, H14p), 3.02 (s, 3H, 0SO,CH;), 3.05 (d, = 6.0 Hz, IH., H3a), 345 (1, / = 8.5 Hz,
tH, H7a), 4.37 (dd, J 3.6, 11.0 Hz, iH, HIOB), 4.57 (d, /= 6.0 Hz, 1H, H28), 4.59 (q, 2H,
PhCH,0), 4.69 (d, / = 7.1 Hz, IH, OCH,0), 4.74 (m, 1H. HI3B). 476 (d, /= 7.1 Hz, IH,

OCH,Q), 5.03 (br ¢ / = 8.5 Hz, 1H, HSB), 5.09 (br s, 1H, H20), 5.24 (br s, [H, H20), 7.35
* (m, 5H, Ph).

=8 252, 0CRRT, @f## % D8 24a(P,=BOM, Plo=
TES, P13=TBS, R=H) (45mg, 0. 0606mmol) # ==& (0. 32ml) #=
L (3. 2mDE A& ¥ 2N 0. 157M OSO, 4 THF & (0. 42ml, 0.
066mmol), 12 E &, 0CTF, 2 A NaHSO,(530mg) =% (0. 3mbD),
THF CmD WA KGmD, R TERTAHAESF 14 b, HIA

50mi & #+ NaHCO, A gm ¥, UM LUASRAR4OmIX3), & # A
- — 92 —



HEW(30%, LBMOUEE/ TR, # 34. 3mg(73%) = ® 25a(P, =
BOM, szTESp P13:TBS)¢

25a (P =BOM. P, = TES, Py3 = TBS): 'H NMR (500 MHz, CDCly); 5 0.11 (s, 6H. TBS
CHj), 0.60 (ddd. /= 9.0 Hz, 6H, TES CH,), 0.79 (s, 3H, CHj 19), 0.93 (s, 9H, TBS t-Bu),
094 (dd, /= 9.0 Hz. 9H, TES CHy), 1.22 (s, 3H, CHy 17), 1.35 (s, 3H, CH, 16), 164 (dd, J =
36, 16.4 Hz. 1H, HOP). 1.70 (m, IH, H6B), 2.22 (dd, / = 2.7, 16.3 Hz, 1H, H9a), 2.23 (d,
=07 Hz, 3H, CH3 18)., 2.36 (dd. / = 9.2, 15.0 Hz, 1H, H14B), 2.45 (m, |H. Héa), 2.96 (s,
+ 1H. OHS5). 3.21 (dd, 6.9, 15.0 Hz. 1H, Hida), 3.42 (d, /= 5.0 Hz, IH, H3a), 3.53 (m, IH.
H20). 3.38 (s, 1H, OH4), 3.70 (t, J = 3.0 Hz. IH, HSB), 4.04 (br d, / = |1 Hz, 1H, H20),
4.06 (dd, J = 11.5. 5.0 Hz, IH. H7a), 4.48 (d, / = 5.0 Hz, 1H, H2{), 4.49 (d. / = 12.0 Hz,
tH, PhCH,0). 4.53 (br s, IH, HIOP), 4.71 (m, 1H, HI3B), 472 (d, J = 12.0 Hz, IH,
PhCH,0), 4.85 (d. / = 6.8 Hz, IH, OCH,0), 4.98 (d. /= 6.8 Hz, IH. OCH,0), 7.34 (m, SH,

A F 5-# : CoyHg010Si,

®#fE. C,63.36; H, 8.82

S 4k .C,63.19; H:8.75

Z BV HRBLEE 26a, ERKT, 9T T HHH T AHMEE
24aa (P,=BOM, P,0=TES, P,;=TBS, R=Ms(5mg, (. 0064mmol)
87 7te& (0. 4ml) #¢ THF (0. 4ml) 49 & & + m A 0. 157TM 0,0,
THF (0. 06ml)& &, 7 /1 H &, m A NaHSO,(150mg) # 7K (0. 2ml) ,

RS B A 14 0E, M 20ml 48 & NaHCO, Riga ¥, AL



B BB (20miX 3V B, & # ML, LA Na,SO, F 5. ok /&K 4%,
1§ 6mg KR h R, iR B E LN (0% LBRLE/ TE)
ge4t., ¥ 2. 7mg(50%) = # ¥ ## & 26a(P,=BOM, P,=TES, P,
=TBS, R=Ms),

26a (P;=BOM. P;g=TES. P\; = TBS, R = Ms): |H NMR (500 MHz. CDCL}; 50.14 (s, 6H.
TBS CHj), 0.58 (ddd. / = 8.0 Hz, 6H, TES CH,), 0.89 (s, 3H, CHj 19), 0.93 (s, 9H, TBS +
Bu), 0.94 (dd, / = 8.0 Hz, 9H, TES CH,), 1.31 (s, 3H, CHy1T), 1.37 (s, 3H. CH, 16), .76
(dd, /= 5.5, 15.1, [(Hz, H9B), 1.95 (m. I1H, H6PB), 2.23 (d, J = 0.7 Hz. 3H. CH1 18). 2.25
(dd, / = 4.8, [5.1 Hz, IH, H9a), 2.39 (dd, / = 9.2, 15.1 Hz, {H, H14P), 2.45 (m, 1H, H6),
2.89 (dd, 6.8, 15.1 Hz, 1H. Hl4a), 3.05 (d. J = 3.4 Hz. 1H, H3e), 3.06 (s, 3H, 0SO,CH;),
3.35 (s, lH, OH4), 3.52 (m, |H. H20), 3.92 (dd, J = 4.5, 11.6 Hz, {H, HTa), 4.13 (dd, J =
1.0, 11.3 Hz, 1H. H20), 4.46 (br d, J = 4.5 Hz, 1H, H10), 4.52 (d, /= 3.4 Hz, |H. H2), 4.54
(d, / = 12.0 Hz, {H, PhCH;0), 4.70 (d, / = 12.0 Hz, |H, PhCH,0), 483 (d. / = 6.9 Hz. IH,

OCH,0), 4.84 (m, 1H, H5p), 4.92 (m, IH, H13B), 4.93 (d, J/ = 6.9 Hz, IH, OCH,0), 7.34
(m, 5H, Ph).

BT XS EE 26aa, —T8CA AT, mAH 4 =8 25a(P,=
BOM, P;, = TES, P;; = TBS) (37mg, 0-0476mmol) é CH,Cl,
(0. 4mDE R FMAZ LIR0.25mD), REF MNP RA AR
(0.075mbD), Ea&FT—78CTFTHH 1 &, A 20ml 48 /» NaHCO,
g T, Al CHCL(30mlX 3)# B, & # K M E, XK Na,SO, F
b, A AR, 15 38. 2mg £ & @K, kg F THF (0. 5ml)
¥, %4 E—78C, f &£+ 2 0. 2MLDA (0. 9ml, 0. 18mmol) &4
THF $#%, 20 9% &, T —78CF mA % ¥ % # & & (35mg,

0.183mmole), —35C T4 3 15, 72A MeQH. 2mD#A — ¢



% 10. 3ml), g F —35C T M4 30 94, HA 30ml fa# NaH-

CO; #iE & ¥, A CHCL{(40mlX 3)4e 5, &AM &, ALK Na,SO,

FH, AEXRK, $58mg LS MKW, HwEbEFTLH

(3. 6ml) fomte (3. 6ml) ¥, 0C F m A 48%HF (0. 36mD), Kiga T

0°C FH4E 15 54, 3§ LM 30ml +8 f2 NaHCO,; Kigd F, A &t

(40ml X 3) 3 B, & # F#E, £ 7K Na,SO, F ¥, s K%, &+

S6mg — B T IR ES 26aa, EHEW (WONCHMUE/LR)EH

34mg (80%) — ® ¥ ¥ 4% 8 &% 26aa (P,=BOM, P,,=TES, Py =

TBS, R=Ts).
26aa (P; = BOM, P, = TES. P, = TBS. R = Ts). 'H NMR (300 MHz, CDCly); 5 0.18 (s,
6H, TBS CH,), 0.58 (d, / = 12.5 Hz, 6H, TES CH,), 0.82 (s, 3H, CH3 19), 0.94 (dd, /=13.0
Hz.. 9H, TES CH,), 0.97 (s, 9H, TBS t-Bu), 1.28 (s, 3H, CH, 17), 1.34 (s, 3K, CH; 16), 1.67
(dd, 7 = 16.5, 4.4 Hz, 1H, H96), 1.80 (m, LH, H6B), 2.13 (dd, J/ = 16.5, 4.4 Hz, IH, H9a),
2.18 (m, 1H, Hé6a), 2.24 (s, 3H, CH, 18), 2.33 (s, 3H, CH;Ph), 2.42 (dd, J = 14.3, 9.3 Hz,
IH, H14p), 2.90 (m, |H, Hlde), 2.93 (br s, |H, OH4), 3.08 (br d, / = 3.3 Hz, IH, Hia),
3.38 (brt, /= 11.0 Hz, 1H. H7a), 3.87 (m, lH, H20), 4.09 (brd, /= 9.9 Hz, 1H, H20), 4.52
(d, J = 3.3 Hz, LH, H2p), 4.45 (br d, J = 4.4 Hz, 1H, H10p), 4.46 (d, J = 12.1 Hz, 1H,
PhCH;0), 4.59 (d, / = 12.1 Hz, IH, PhCH,0), 4.66 (br ¢, / = 3.8 Hz, IH, HS5P), 4.75(d, /=
7.1 Hz, 1H, OCH,0), 4.83 (d, / = 7.1 Hz, IH, OCH;0), 4.89 (brdd, / = 7.7, 6.6 Hz, LH,

HI3p), 7.14 (d. / = 8.2 Hz. 2H, SO,Ph), 7.34 (m, SH, OCH,Ph), 7.75 (d, / = 8.2 Hz, 2H,
SO4Ph). '

4,4 F T8 27a(k § B T M AL 26a), TREART, @4
#Tﬁ;ﬂ'wj*iiia 268.(P1=BOMy P10=TE89 P13=T881 R=

MS) (2. Tmg) 8 P £ 8 & (0.4ml) P A = F H AL & I



(0. 008ml), /§i &k 3.5 6, »HELRE, WA 20ml 4 NaH-
CO,Kiga ¥, ALMLICOmMIXDRE, &FAME, LK
Na,SO, F#%, A ER%, ¥ Jmg R k& ik, b L4 A7
(30% LBR CURE/ o 5e) st 1me(42%) % [4,4 ] =R T 27a.

27a (P;=BOM, P,y = TES, ?,3 = TBS): 'H NMR (500 MHz, CDCl,); 50.10 (s, 6H, TBS
CHy), 0.59 (dd, J = 8.0 Hz, 6, TES CH,), 0.92 (s, 9H, TBS t-Bu), 0.94 (dd, / = 8.0 Hz, 9H,
TES CHj), 1.20 (s, 3H, CH; 17), 1.26 (s, 3H. CH; 19), 1.32 (s, 3H. CH, 16), 1.93 (dd, J =
11.3, 13.4 Hz, 1H, HSa), 1.98 (d, / = 1.4 Hz, 3H, CHj 18), 2.06 (dd, J = 6.0, 18.6 Hz, 1H,
H6B). 2.11 (dd, J = 4.5, 13.4 Hz, 1H, H9B), 2.14 (d, /= 5.5 Hz, 1H. Hia), 2.41 (dd, J =
9.2, 15.1 Hz, 1H, H140), 2.43 (m, IH, H6a), 2.54 (s, 1H, OH4), 2.76 (dd. J = 5.2, 15.1 Hz.
Hl4a), 3.21 (dd, 7= 3.4, 13.0 Hz. 1H. HT ), 4.36 (d, / = 8.6 Hz, 1H, H20w), 4.37 (dd, J =
4.1, 11.3 Hz, 1H, H10B), 4.40 (br d, / = 8.2 Hz, 1H, H5a), 4.60 (d, / = 5.5 Hz, 1H, H2),
4.61 (d, J = 12.6 Hz, 1H, PhCH,0), 4.67 (m, 1H, HI3P), 4.69 (d, J = 12.6 Hz, IH,
PhCH,0), 4.75 (d, /= 7.5 Hz. 1H, OCH,0), 4.86 (d. /= 7.5 Hz. 1H, OCH,0), 4.91 (dd, / =
0.7, 8.6 Hz, 1H, H208), 7.34 (wm, SH, Ph).

#, % 5 #1 : C HesOsSly

F#1h: C,64.87; H, 8.76

5 M4E . C,64.61; H:8. 78

W4,4] 8O 27a(R 8 B P X HBLESE 26aa, ERAT
@ T 89 — 8 F ¥ k8 A5 26aa(P,=BOM, P,,=TES, P,;=TBS,
R=Ts) (33mg, 0.0354mmol) 4§ ¥ X (3. 3ml) /& & ¥ 2 A DBU

(0.11ml, 0. 73mmole) . @& F 80°C F Ak 10 5747, 40 ¥ AR



#EE110C, THEFTHERHF O N, AXHETR., FREA
M AT, 30U LM/ R AR R, Bk RS, F
25mg B & 27a, L EHEH AL (0K B E/THR)F 2lmg
(78%)+k[4,4] = §. 2. % 27a(P,=BOM, P,,=TES, P,;=TBS),

H4,4] 2% 29, TRERAT, AEFTEHE44] R Tk
27a(P,=BOM, P,=TES, P,;=TBS)(2lmg, 0. 0276mmole) fo =
¥ £ & £ =t % (3.4mg, 0.027mmole) # =t = & # (110pl,
1. 37mmole) F 2 A 7B &F (2641, 0. 276mmole) . F & B 25 /M E,
A OB LB, M 20ml 48 2 NaHCO; KB & ¥, RUB LS
(20mIX 3B, & H#HME, Na,SO, T3k, AER%E, 1§ 26mg &
e mEH, Lo EH(SULMUBE/LE)AWNL, F 16mg
(72%) 3k 4,4~ & 2% 29(P,=BOM, P,,=TES, P;;=TBS),

29 (P;= BOM, P,g = TES, P,; = TBS): 'H NMR (500 MHz, CDCl;); § 0.10 (s, 3H, TBS
CH,), 0.12 (s, 3H, TBS CHy). 0.56 (q. 6H, TES CHyp), 0.92 (t. 9H, TES CHy), 0.94 (s, SH,
TBS t-Bu), 1.35 (s, 3H, CH, 16), 1.30 (s, 3H, CH, 17), 1.29 (s, 3H, CH, 19}, 1.96 (brt, J =
13.0 Hz, IH. H9a), 1.98 (d, / = 1.4 Hz, 3H, CHy 18), 2.02 (dd. / = 7.5, 13.0, H, H9B), 2.07
(dt, / = 8.0, 13.0 Hz, 1H, H6P), 2.13(s, 3H, OAc), 2.24 (dd, /= 3.4, 15.0 Hz, IH, Hlda),
240 (dd, /= 8.6, 15.0 Hz, 1H, H14B), 2.51 (ddd, /= 4.1, 9.2, 15.0 Hz, 1H, Hb6a), 2.63 (d,
J= 6.5 Hz, 1H, H3a), 3.69 (dd, 7 = 4.1, 13.0 Hz, H7a), 4.35.(dd, /= 3.4, 11.3 Hz, 1H,
HI0B), 4.64 (m, 4H, PhCH,0, H28. HSa), 4.75 (d, / = 7.2 Hz, 1H, OCH,0), 4.76 (br d. J
= 9.2 Hz, 1H, H20), 4.83 (d, J = 7.2 Hz, 1H, OCH,0), 4.85 (br d, J = 9.2 Hz, {H, H20), 4.88

J(brt, J = 8.2 Hz, LH, H13B), 7.35 (m, 5H, Ph).

EP8EE 30, —T8CHRAT., G MHET K (4,4] =R % 20(P,=



BOM, P,,=TES, P,;=TBS) (6mg, 0.0075mmol) 4§ THF (0. 5ml)
Bk P A 0. 3M ¥ k4w ey LA & (44, 0. 013mmol) , sbiF@ T
—78CTHHE LS o8, A 10K LB /THF E@# LA B, ALKT
5464, M 20ml 48 fo NaHCO, Kig ¥, A UM EE(20miX3)
R, SFAFMEL, LK NSO, F, A E5RK%E, & 8mg X K & &
Pk, s EE AR QS UMLEE/ 25, F6. 2mg(94 Xk
¥ 855 30(P,=BOM, P,,=TBS. R= TES).
30 (P;=BOM, P 3 =TBS, R = TES): 'H NMR (500 MHz, CDCl;); 5 0.09 (s. 3H. TBS CH,).
0.14 (s, 3H, TBS CHj;), 0.60 (ddd, 6H. TES CH,). 0.94 (s, 9H, TBS t-Bu), 0.96 (1, 6H. TES
CH,y), 1.23 (s, 3H, CH, 17), 1.38 (s, 3H, CH, 19), 1.46 (s, 3H, CH 16). 1.69 (s, |H, OH1),
1.97 (ddd, /= 14.5, 10.0, 3.1 Hz, H, H6P), 2.05 (dd, J = 16.1, 5.1 Hz. 1H, HOP), 2.09 (dd,
J = 15.1, 6.2 Hz, 1H, HI4B), 2.03 (s, 3H. CH3 18), 222 (dd, /= 15.1, .2 Hz, 1H, Hlda),
2.23 (dd. /= 15.0, 8.5 Hz, 1H, HIB), 2.24 (s, 1H, OAc 4), 2.38 (dd, / = 16.1, 4.1 Hz, [H,
H9a), 2.67 (m, IH, H6a), 3.40 (d, J = 6.2 Hz, |H, H3a), 3.99 (dd, J = 10.1, 6.8 Hz, 1H,
H7a), 4.20 (d. /= 8.2 Hz, 1H, H208), 4.29 (d, J = 8.2 Hz, 1H, H20a), 4.49 (d./ = 12.0 Hz,
IH, PhCH;0), 4.63 (br t, 1H, H10B), 4.74 (d.J = 12.0 Hz, IH, PhCH,0), 4.92 (d, / = 6.9 Hz,
IH, OCH,Q), 4.91-4.95 (m, 2H, H13p & H5a), 5.01(d, / = 6.9 Hz, 1H, OCH,0), 5.66 (d, J =
6.2 Hz, 1K, H2B), 7.28 (m, IH, PhCH,), 7.35 (m, 4H, PhCH,), 7.48 (m, 2H, PhCOO -m),
7.59 (m, 1H, PhCOQ -p), 8.11 (m, 2H, PhCO0-0).

& 31, & % ¥ & 8% 30(P,=BOM, P,;=TBS, R=TES) (6. 2mg,
0. 007mmol) # 2miTHF 3§ & + 7 A 0. 1ml0. IMTBAF 4 THF &
. RoWT 25 AR THE2 N, R4 4wA 10ml L8 LESHE,
M 10ml 48 A NaHCO; A% % ¥, A #dn A 10ml 48 f» NaHCO, 7K

B AR, LK NaSO, F5%, BAMRSE, ¥ 4. 5mg(93%) 8 31(P2



=BOM, P13=TBS, R=H).

31(P;=BOM, P,3=TBS.R = H): mp 213-216 'C 'H NMR (500 MHz. CDCly); 8 0.10 (s, 3H.
T8S CH,y), 0.15 (s, 3H, T3S CHj3l, 094 (s. 9H, TBS t-Bu), 1.26 ( 5. 3H, CH;3 17, 1.39 {(s.
3H. CH, 19), 1.45 (s, 3H, CHJ 16), 1.68 (s. 1H, OHI), 1.89 (ddd, / = 14.5, 0.0, 2.5 Hz, 1H.
H6f), 2.10 (dd, / = 15.0, 9.0 Hz. 1H, H140), 2.15 (dd, 7 = 15.0, 8.0 Hz, 1H, Hld4a), 2.18 (s,
5H, CH3 18), 223 (dd, /= 15.0, 8.5 Hz, 1H, H9P), 2.26 (s, 1H, OAc 4), 2.40 (dd. / = 15.0.
3.5 Hz, IH, H9a), 2.68 (m, tH, H6a), 290 (br s, {H, OHI0), 3.54 (d. / = 60 Hz, 1H,
fida), 4.16 (d, /= 8.0 Hz, 1H. H20), 4.23 (dd. / = 10.0, 7.0 Hz. 1H, H7a), 4.30 . J = 8.0
Hz, |H, H20a), 4.68 (dd./ = 15 Hz, 2H, PhCHIQ), 473 (m, IH, HI0B), 4.87 d, / = 6.5 Hz,
IH, OCH,Q), 4.95 (1, /= 2.0 Hz, IH, H20a), 4.92 (d. /= 7.0 Hz, 1H, OCH,0), 4.93 (brd. J
= 2.0 Hz, 1H, H13B), 4.96 (brd, J =635 Hz, IH, H3a), 4.97 (d, 7 = 6.5 Hz, 1H, OCH,O), -
368 (d, /= 6.0 Hz. LK, H2p), 7.28 (m, (H. PhCH,0), 7.35 (m, 4H. PACK,0), 7.40 (m, 28,
PhCOO-m), 7.59 (m. IH. PhCOO-p), 8.13 (m., 2H, PhCOO-0).

A& 5 # :CgHio008i X 0. SH,O
## 4. C,66.72; H, 7. 94
S M4k .C,66.75; H:7. 96
B 31 LM 30 0CTHEAEGE 4, 4] =R 2% 29(P7=
BOM, P10=TES, P13=TBS)(16mg, 0. 02mmole) #§ 2 4 (0. 33ml)
AT A A HF ok § 4 40 49 A (0. Sm)i sk . R4 % F 0C
— 99 —



THE 1L, UM, A 20ml 84 NaHCO; K5k ¥,
CHCL(30mix 3)# &, & # A H L, LK NaSO, T8, & A&,
1% 13. 5mg(0. 0196mmole)30a, & A bR #, Fibi@kF T THF
(Iml) ¥, #H E—-78C, —78CT A I FmA 0.285M ALY
THF (0. 144ml, 2. leg)i§ & . 10 5% 5, #H E & M A 20mi 12 =
NaHCO; & % # #, CHCl, (30mi X 3) & &, & # A&, LK
NaSO, T3, A ER %, /¥ lomg A K &bk, LEHLF 12
Tmg(85%) X ¥ 8 & 31(P,=BOM, P,,=TBS, R=H)

832, £ERTF, & ¥ ¥ & & 31 (P, =BOM, P,;=TBS, R=H)
(18mg, 0. 235mmole) #= 4 — 7 X "G-Kk N — ® 4L # (18mg, 0. 154m-
mole) 45 CH,Cl, (2. 6ml) /& #& % M A it 47 8 @@ & X # (6mg, 0.
017mmole) i T £ B FHAE 15 54, £ARER(G0% LR CES
/R, RS AR, 8K F8REE 32(P,=BOM, P;=TBS)
(18mg,100%),

32 (P, =MOP, P;; = TBS): 'H NMR (300 MHz, CDCl,) § 0.12 (s, 3H, TBS CH,), 0.16 (s,
3H, TBS CH,), 0.94 (s, 9H, TBS t-Bu), 1.25 (s, 3H, CH; ), 1.42 (s, 3H, CH;y), 1.44 (s, 6H,
MOP CH,), 1.49 (s, 3H, CHy), 1.75 (s. IH, OHI), 1.76 (m, LH, H6), 1.83 (s, 3H, CH, 18),
2.21{(dd, J =7, 15 Hz, IH, H14), 2.25 (5, 3H, OAc), 2.29 (dd, / = 8, 15 Hz, 1H, H14), 2.61
(d, / =16 Hz, iH, H9), 2.74 (ddd., 7 =8, 9, 17 Hz, {H, H6), 3.19 (s. 3H, MOP 0OCH,), 3.20
(dJ =6 Hz, 1H, H3a), 3.32(d, / = 16 Hz, 1H. H9), 3.78 (dd. / = 8, 10 Hz, 1H, H7), 4.15
(d, / =8 Hz, 1H, H20), 4.34 (d, / = 8 Hz, IH, H20), 4.89 (d. / =9 Hz, |H, HS), 5.04 (m,
IH, HI3), 5.90 (d, J = 6 Hz, 1H, H2), 7.50 (m, 2H, PhCOO -m), 7.62 {m, 1H, PhCOO P},

8.24 (m, 2H, PhCOO -0).

32 (P,=TES, Py; = TBS): 'H NMR (300 MHz. CDCl;) § 0.12 (s, 3H. TBS CH,), 0.16 (s,

— 100 —



38, TBS CHy), 0.63 (q, / = 8 Hz 3H, TES CHy), 0.66 (g, / = 3 Hz. 3H, TES CHy), 094 (s,
OH.TBS -Bu), 10O (1. / = 8 Hz 3H. TES CH,), 1.24(s, 3H, CHy ), 1.38 (s, 3H, CH, ), 1.49
(s, 3H. CHy ), 1.75 (s, 1H, O, 1.80 (m, IH. H6), 1.81 (s, 3H. CH, 18), 2.30 (dd, / = 9.
13 Hz. 1H, H14), 2.26 (s, 3H, OAc CHy), 229 (dd. / = 8, (5 Hz, 1H, HI4), 2.48 (ddd., / = 3,
9. 17T Hz, 1H, H6), 2.58 (d, / = 17 Hz. IH, H9), 3.i5 (d. / = 6 Hz, 1H, H3a), 3.36 (d. / = |7
Hz {H. H9), 379 (dd. / =7, 9 Hz. 1H, H7). 4.14 (d, J = 8 Hz, 1H, H20), 433 (d, / = § Hz,
LH. H20), 4.90 (d. J = 9 Hz, 1H, H3), 5.04 (m, 1H, H13), 5.90 (d. / = 6 Hz, 14, H2), 7.49
(m, 2H, PhCQO -m), 7.61 (m, 1H, PhCOO -p), 8.13 (m, 2H, PRCOO -0).

32 (P;=BOM, P\; = TBS): 'H NMR (500 MHz, CDCly): 8 0.16 (s, 3H. TBS CH), 0.18 (s,
3H, TBS CHy), 0.94 (s, 9H, TBS t-Bu), 1.26 (5, 3H, CH, 17), 1.47 (s, 3H, CH, 19), 1.52 (s,
3H, CH; 16), 1.76 (s, 1H, OH1), 1.83 (d, 3HJ = 0.5 Hz, CH3 18), 1.89 (ddd, J = 15.0, 9.5,
1.5 Hz. 1H. H6P), 2.21 (dd, J = 15.0, 9.0 Hz, 1H, H14B), 2.26 (s, 1H. OAc 4), 2.29 (dd. / =
15.0, 8.0 Hz, IH, Hl4a), 2.72 (m, iH, Héa), .75 (d, /= 16 Hz, 1H, Hoa), 3.18 (d, / < 6.5
Hz, IH, Hia), 326 (d, J = 16.5 Hz, HYa), 3.65 (dd, J = 9.0, 7.5 Hz, 1H, HTa), 4.15 (d, /=
7.5 Hz, IH, H20B), 4.34 (d, /= 7.5 Hz, IH, H20a), 4.61 (d,/ = 12.0 Hz, 1H, PhCH,0), 4.72
(d, /= 12.0 Hz, 1H. PhCH,0), 4.81 (4, J = 7.0 Hz, 1H, OCH,0), 4.92 (d, J = 7.0 Hz, 1H,
OCH;0), 4.93 (brd, / = 6.5 Hz, 1H, HSa), 5.05 (brt, /= 6.5 Hz, 1H, HI13B), 5.91 (d, / = 6.0
Hz, IH. H2[), 7.28 (m. 1H, PhCH,0), 7.35 (m, 4H, PACH,0), 7.50 (m, ZH, PhCOO -m).
7.62 (m, 1H, PhCOQ -p), 8.13 (m, 2H, PhCOO -o0)

% k8 33. —78CTF, & 32(P,=BOM, P,,=TBS) (16. 2mg, 0.
02mmol)# THE(1.3mDiE @& ¥ mA 4 2§47 0.24M & T 844y
THF (0. 33ml, 0. 08mmol)i& &, @ F—20C Tk 40 5 ¢, &

EAREOC, BET O0CHY ¥ &8 E (57mg, 0. 16mmol) 4 THF
— 101 —



(1L.3mLDE @+, RERSH T OCTHIE 40 94,25 A 20ml
Lag a4, SN 50ml # fo NaHCO, KR ik ¥ . # L& &k A
S0ml 48 #2 Na,S,0, /K& e # 50ml 48 4 NaHCO, K% & &%, A
Na, SO, Kig i T4, LXK ¥ 18 8mg B AW, L AmK, —
78CT, @ &8 (18. 8mg) L & # THF (1. 3mD) i & ¥ 2 A 0.
33ml, 0. 24M 4 T # 4y (0. 08mmol)i§ ik , 2 & i H 20 o4, F
—78°C F A 0.25ml 0. 8M ACOH/THF i i % 84 5 58, Lo
#r B 20ml 8 CEEHE, M\ 50ml 424 NaHCO, Kix& ¥, AH L
% Na,SO, T2, ¢+, XX, $18.6mg E &84k, LS 2R ¥it
BQUUBMLER/ T H~30% LB LE/ TR, & 15 Img 33(P,=
BOM, P,,=TBS, (96%).

33 (P;=MOP. P, = TBS): 'H NMR (300 MHz, CDCly) § 0.17 45, 3H, TBS CHy), 0.15 (s,
3H. TBS CH;), 0.95 (s, 9H. TBS t-Bu), 1.00 (s, 3H, CH, 16}, 1.09 (5, 3H, CHy i 123 ¢,
3H. MOP CHy), 1.37 (s, 3H. MOP CHy), 1 58 (s, (H, OHL), 179 (5. 34, CHy 19), 190 (ddd.
/= 1688, 137 Hz IH H6P). 2.04 s, JH, CH, 18}, 2.13 (dd. / = 8.8, 15.5 He, IH,
RU4B). 222 (9. / = 8.8, 155 Ha. 1H, Hlda), 2.9 (s 3H, GAC). 279 (ddd. 63, 95, 148
Hz, IH, Héay, 1.17 {s, JH, MCP OCH,), 390 (d. 5 = 7 4 Hz, IH, Hi@) 2 16¢d. J = 8.2 Hz,
H, HXa). 425 (d, 7 = 2.2 Hz, {H OHd), 432 (d. / =3§ 8 Mz, (FL H20B). 4.4% (dd. /

5.6, 11.0 Hz, [H, H7a), 4.94 (dd, / = 12, 2.9 Hz, 1H, HSa}. 5.03 (dad, / = 1.1.82 88

Hz, IH, H13(), 520 (d. / = 6.2 Hz. IH, HI0a), 5.60 (4, / =72 Hz, 1H, HIM, 7.48 (1, J =
7.7 Hz, 2H, PRCOO-m), 7 51 (&7 =77 Hz. IH. PhCOO #1810 . 7 a7 Hz 2H,

33 (P, = BOM, Piy = TBS): m.p.:234-236°C, 'H NMR (500 MHz, CDCly) 8§ 0.13 (s, 3H.
TBS CHy), 0.15 (s, 3H, TBS CH,), 0.95 (s. 9H. T3S 1Bu), 111 is, 3H. CHy 16), §.18 (s.
3R, CH; 17). 1.59 (s, IH. OHID), 1.82 (s, 3H. CHy 18), 1.89 (ddd. J = 2.0 b2.4, 14.4 Hz IH,
H6D), 1.97 (d. /= 2.0 Hz. 3H. CH, 18), 2.14 (dd. / - 8.6, 15.4 Hz, {H. HL4P), 2.2t (dd. / =
8.9, 15.4 Hz, IH, Hida), 2.29 (s, 3H, Ac), 2.70 (ddd, J = 5.5, 9.6, 14 4 Hz, IH. Héa), 1.93
(d. /= 6.9 Hz, I, H3@), 4.17 (d. / = 8.6 Hz, 1H, H20B), +.28 (d. / = 2.4 Hz, iH, OH100 ),
431 (dd. /=65, 12.4 Hz, 1H, H70). 432 (d. /= 8.6 Hz. 1M, H20a), 4.45 {4,/ = 12.2 He,
1H. PhCH;0), 4.60 (d. / = 12.2 Hz, IH. PhCH,0), .60 (d. / = 7.3 Hz, [H, OCH,0), 4.73 (d.
4= 7.3 Hz, IH. OCH,0). 497 (dd. / = 1.1, 9.6 Hz. iH. HSa), 5.01 (ddd. / = 2.0. 1.6, 8.9
Hz 1H. HIIP), 5.35 (d. /= 2.4 Hz 1H. H10), 5.64 (4. J = .9 Hz, LH, H2$), 7.3 (m. 5H.
BRCHa), 7.49 (. / 3 1.7, 7.9 Hz. 2H, PhCOO -m), 7.61 (W, /= 1.7, 7.6 Ha, LH, PRCOO -2},
3.10(dd. /= 1.2, 7 9 Hz PRCOO v}, .
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Lﬁ& ﬁg 34, E E;'-. —F f’j 33 (P'p = BOMv P]g = TBS) (15-9mg,
0. 02mmol) f# DMAP (1. 2mg. 0. 0lmmol) ¥ =tez (0. 1ml)¥ & F

N OB R (38ul, 0. 4mmol), HHF A X 19 K, R4 # A 20ml L&

_EEHHE, M\ S0ml 4840 NaHCO, K%k ¥, HHEM Na,SO, F

#®, TRARXRRF B ImgE S S F B ELR, L20% LB

B/ kM, F 16. 8mg34(P,=BOM, P,,=TBS)(100% /= &),
34(P;=BOM, P|; = TBS): 'H NMR (500 MHz, CDCly) § 0.14 (s, 3H, TBS Me), 0.16 (s, 3H,
TBS Me), 0.95 (s, OH, TBS t-Bu), 1.17 (s, 3H, CH, 17), L.18 (s, 3H, CH, 16), 1.63 (s, 1H,
OHI), 1.76 (s, 3H, CH, 19), 1.99 (ddd, 7 = 2.1, 10.6, 14.7 Hz, |H, H6P), 2.04 (d, J = 1.0 Hz,
3H, CH; 18), 2.17 (dd, J = 8.6, 15.1 Hz, 1H, H14B), 2.19 (s, 3H, AcO10), 2.24 (dd, J = 8.6,
15.1 Hz, 1H, Hl4a), 2.28 (s, IH, AcO4), 2.38 (ddd, / = 6.5, 9.8, 14.7 Hz, 1H, Héa), 3.87 (d,
J=1.0Hz, IH, H3a), 4.15 (d, J = 8.2 Hz, 1H, H208), 4.24 (dd, J = 6.5, 10.6 Hz, H, K7a),
431 (d, / =8.2 Hz, !H, H20a), 4.44 (d, / = 12.0 Hz, 1H, PhCH,0), 4.68 (d, / = 12.0 Hz,
1H, PhCH,0), 4.85 (s, 2H. OCH,0), 4.95 (dd, / = 2.1, 9.8 Hz, 1H, H5qa), 5.65 (d, /= 7.0
Hz, 1H, H2B), 6.39 (s, 1H, H10a), 7.30 (m, 5H, PhCH,), 7.49 (u, J = 1.4, 8.2 Hz, 2H,
PRCCO -m), 7.61 (u, /= 1.4, 7.2 Hz, 1H, PhCOO -p}, 3.05 (dd, / = 1.2, 8.2 Hz, 1H, PhCOQ
-0), IR (CHCl,) v 3600, 3050, 2975, 2880, 1750, 1730, 1460, 1379, 1250, 1100, 1020, 860

< ami,

34 (P,=P,3=TES): 'H NMR (300 MHz, CDCl,) § 0.57 (q, / = 7.7 Hz, 6H, TES CH,), 0.67
(q,J =7.7Hz TES CH,), 0.92 (t, / = 7.7 Hz, 9H, TES CHy), 1.01 (¢, / = 7.7 Hz. 9H, TES
CHy), L.11 (s, 3H, CHy 17), 1.19 (s, 3H. CH; 19), L.61 (s, 1H, OH1}, 1.67 (s, 3, CHj 16),
1.86 (ddd, J = 2.2, 10.4, 4.3 Hz, [H. H6B), 2.11 (d, / = 1.1 Hz, 3H, CHy 18), 2.12 (m, 1H,
H14B), 2.17 (s, 3H, OAcl0), 2.23 (dd, 7 = 7.6, 14.9 Hz, 1H. Hlda), 2.28 (s, 3H, QAcd),
251 (ddd. 7 = 6.9, 9.6, 14.3 Hz, 1H, H6a), 3.82 (d, / = 7.2 Hz. 1H, H3a), 4.14 (d. J = 8.3
He, IH, H208), 4.30 (d. / = 8.3 Hz. 1H, H20a), 4.48 (dd. / = 6.6, 10.4 Hz, 1H, H7a), 4.92

(dd, / = 7.7, 8.8 Hz, |E, H5a), 4.96 (d, / = 8.2 Hz, !H, H13B), 5.63 (d./ = 6.6 Hz, \H,
H2a), 6.47 (s, 1H, H10a), 7.47 (t, / = 7.1 Hz, 2H, PhCOO -m), 7.60 (t, / = 7.1 Hz, PhCOQ

-p), 8.10 (d, J = 7.1 Hz. PhCOOQO -0).
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— 8 35, T2 RXT. & 34(P,=BOM, P,;=TBS) (16. 3mg.
0. 0199mmol) 4§ THF (0. Sm)iE & F A Z (L K E)R K ZF
£ 48 AE(TASF)(37mg - 0. 134mmole) , B @ HEH 40 54, A L&
L EE# 4, N 20ml 42 f NaHCO, K8 & ¥, A CHCl(30miX 3)
R, AR, LK NaSO, F3, AAEARSE, F lémg Ak &
ikdh, A2 g, X700 CBMUSE/ T Ehblik, BaK
% % 13. 5mg(94%)7—BOMB K (35),

35 (P;=BOM) mp. 224-225 *C. 'H NMR (500 MHz. CDCly), & 1.08 (s, 3H, CH4 17), 1.18 (s,
" 3H, CH; 16), 1.61 (s, 1H, OHI), 1.77 (s, 3H. CH; 19), 1.99 (ddd, J/ = 2, 10.5, 14.5 Hz, iH,
H6p), 2.02(d, / = 5 Hz, 1H, OH13), 2.10 (d, /= 1.5 Hz, 3H, CH; 18), 2.20 (s, 3H, AcO),
2.28 (s, 3H, AcQ), 2.27-2.29 (m, 24, H14), 2.89 (ddd. /=7, 10, 16.5 Hz, 1H, Héa), 3.94 (d,
J=7Hz, 1H, H3), 4.16 (dd, / = 1, 8.5 Hz, IH, H20f0), 4.24 (dd, /= 6.5, 10.5 Hz, 1H, HD),
431 (d, /= 8 Hz, 1H, H20a), 4.45 (d, /= 12.0 Hz, 14, OCH,Ph), 4.67 (d, / = 12.0 Hz, 1H,
OCH;Ph), 4.84 (d, / = 5 Hz, 1H, 0OCH,0), 4.86 (d, / = § Hz, 1H, OCH,0), 4.87 (m, 1H,
H13B), 4.95 (dd, J = 2.0, 9.5 Hz, lH, H5a), 5.63 (d, / = 7 Hz, IH, H2p), 6.40 (s, H,
H10a), 7.30 (m, SH, PhCH,), 7.48 (m, 2H, PhCOQ -m), 7.61 (m, IH, PhCOO -p), 8.10 (2H,
m, PhCOO -0). 13C NMR (CDCly) & (ppm) 10.3, 14.9, 20.0, 20.7, 22.4, 26.6, 35.3, 38.4,
42.7, 412, 57.4, 67.8, 69.9, 74.6, 75.8, 76.4, 78.7. 80.3, 80.3, 80.9, 84.4, 96.7, 127.7,

127.9, 128.5, 128.8, 129.6. 130.3, 132.4, 133.8, 138.0, 144.4, 167.3, 169.8, 171.0, 203.0.
[R (CHCl3) v 1720, 1460 cm .

i?ﬁ_'}}'#ﬁ':CwH‘mOm
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i {h. C,66.28; H, 6.56
% M4k .C,66.09; H:6.59
7T—-BOM— %4 8. —45CT, % 7—BOM ¥ X AL £ I (35)
(13. 2mg, 0. 018mmol) #) 0. 25mITHF ;& i& F & M 21pll. 03M (=
FPERPaER DB EG THE Sm. ~45CTFL2HE, &R & T
;‘ﬂimJ\(S)—Hﬁi~1—%$’L£—3—3L§‘?&R§L_£—*4—-i$
3T —2— 8 (15mg. 0. 039mmol) &% 0. 25mITHF & ik , ¥t 2 ik £
0C, & 1 /K, REMA 0. 2mll10%AcOH 4 THF &k . &3R4
# b 4o e NaHCO, ACE e 60% LB LBS/ SR TR AT 58, i
EEEF-%&E, ARk, 4 20. 2mg( 2'R, 3'S)—2'—
ZLAFAEREELA—-7T-BOM ¥# 8D,
0CTF, ® 20.2mg(0. 018mmol) #5(2'R,3'S)—2'— =L A 7 &
%A —7—BOM A M4 0.8ml LA A 0. 3ml weed B & F m A
0. 10ml48 % HF Kigd . RE4BHFOCTHEL IH, €2 Ataf
NaHCO; KR o LM U RS8R, RS LBOUSE, 517. Tmg #
B, XRERELEH, 1§15 4mg(86%)7—BOM— ¥4 8%,
7-BOM-Taxol: m.p 169-172 'C, H NMR (CDCl3, 300 MHz) 5 8.11 (d, J = 7.1 Hz.2H,
benzoate ortho), 7.76 (d, J=7.1 Hz,1H, benzamide ortho ), 7.61-7.26 (m, 11 H, aromatic),
7.06(d, J = 8.8 Hz, 1H, NH), 6.33 (s, IH, H10), 6.17 (dd, J = 8.8, 8.8 Hz, LH, H13), 5.79
(dd, / = 8.8, 2.2 Hz, 1H, H3", 5.67 (d. / = 6.6 Hz, 1H, H2b), 4.91 (d, J=8.8 Hz,IH, H5),
.4.87-4.77(m. 3H, H2', OCH2Ph).4.67(d, J=12 Hz, QCH20) 4.43(d, I=12 Hz, OCH20), 4.30
(d, /= 8.2 Hz, 1H, H20a), 4.19 (d, J/ = 8.2 Hz, IH, H20b), 4.15 (m, I1H, HY7), 3.70 (d, J = 6.6
Hz, IH, H3), 3.61 (d, /= 2.5 Hz, |H, 2'0OH), 2.85 (m, IH, Hé6a), 2.35 (s, 3H, 4Ac), 2.30 (m,
IH H14), 219 (s, 3H, 10Ac), 2.05 (m, LH, Héb), 1.78 (br 5. 6H. Me18.Mel19), 1.72 (s, 1H,

ICH), 1.19 (brs, 6H, Mel6, Mel7).
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A% 9-# : C55Hs045 X 0. SH,0
A4k, C,67.20; H, 6.15
F R .C,67.08; H:6. 16
| X8, TR T, & 10%4Pd/C(50mg) 45 L ® (0. 6ml) (F & %,
) B FH F o N 7-BOM— ¥4 8 (14. 4mg, 0.0148mmol ) &%
LB 2mIXDER, AERES WAL TR 45 58, Skt
B, UCRUESRM, AAEGSA, 311 omg FHHO4Y), &
TAHELEH RS, 5RAGFHRELIR LT —AF 64 ¥,
Taxol: mp. 210-212 °C, *H NMR (300 MHEz, CDCly) 6 1.15 (5.3H, CH, 18), 1.24 (s, 3H,
CH, 17), .1.68 (s. 3H, CH4 19), 1.75 (s, LH. OH1), 1.79 (s, 3H, CH, [8), 1.90 (ddd, /= i4.5,

[1.0; 2.3 Hz, 1 H, H6B), 2.26 (s, 3H, AcO10), 2.33 (dd, J =15.4, 8.9 Hz, 1H. H14p), 2.38
(dd, /=154, 8.9 Hz. 1H, Hlda), 2.41 (5, 3H, AcO4), 2.46 (d, J =4.1 Hz, 1H, OH7), 2.57
(ddd, /=10.0,14.6,6.5 Hz, 1H, Héa), 3.54 (d, /=5.0 Hz, 1H, OH2"), 3.82 (d./ =6.9 Hz, IH,
Hla), 4.22 (d, /=8.5 Hz, | H, H20a), 4.32 (d, /=8.5 Hz, | H, H20B), 4.42 (ddd, /=11.0,
6.5, 4.1 Hz, | H, HTa), 4.81 (dd, /= 5.0, 2.5 Hz, | H, H2"), 4.96 (dd, /=10.0, 2.3 Hz, (K,
H5a), 5.69 (d, /=6.9 Hz, | H, H2P), 5.81 (dd, /=8.7, 2.5 Hz, 1 H, H3"), 6.25 (dd, /=8.9,
8.9 Hz, | H, H13B), 6.29 (s, 1H, H 10a), 6.98 (d, 7= 8.7 Hz, 1H, NH),7.37 (m, |H, PhCON
-p), 1.46 (m, 9 H, Ph 3", PRCOO 2' -m, PhCON -m), 7.62 (m, 1H, PhCOO -p), 7.76 (br d, J
=8.7 Hz, |H, PhCON -0), 8.16 (br d, /=7.3 Hz, | H, PhCOO -0). [R (CHCl3) v 1730, 1650
an-l,

10—-45C8XEXRXRAE X 136), 0CTF A8 33(P,= MOP, P,;=

TES) (2. 2mg, 0. 003mmol) 49 =t=2 (30pl , 0. 36mmol ) & T B (20u)

BT m AN 48%HF (12ul, 0. 32mmol) Kk . SR FEELTE,
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Kgdte 20ml CAALESY >R BT, KEM 20ml L85 LA 42 5
2R, AARME, NaoSO, T3k, iti, RaE, #2.7mg FE 0 R
W, it EAREEN BRI, K508 MU/ K. F ALK
B, 4 1.5mg36, K 544 10—DAB H & B = —H &£ %%
*,

XEAF LK T(37), 0C# 8 34 (P, =MOP) (2. Img, 0.
003mmol) &7t 7 (30, 0. 36mmol) # L MK (20u1) 78 & + 2 N 488%
HF (12pl 0. 32mmol) K5 ik , s EER &, #3606, R
S H A 2ml CBRUBEHE, ¥ LA S 30ml 4880 Na,CO, K & o
200l LB UBEA @ E-TF, A EHM 20ml LB CEER B 2k, & H#
A#E, Na,SO, T3, 8, K%, # 2. Tmg R & @K, i s
ARAEEM AL, WCBUAE/ SRR SN, F1.7Tmg37, £ 5
HAEXXFAERIFSET—H S L840,

RAE#E A
BEB19. —78CR AT, & 8l AHHET 48 18(P, = MOP)
(181mg, 0. 265mmol) 4§ THF (2.2ml) % & % & # & & M A
2.13ml0. 2M LDA(0. 426mmol) 9 THF & . 10 4 ¥ 5, TR A4 ¥
7 116mg(s) — M ks b & & #, & & & (116mg, 0. 36mmol) 44
L. SmlTHF ik , A EB 4% E—40°C, B4 1 1K, oA 2ml i
NaHCO, K&, R 44 A 50ml30% L& LES/ L #4, 20ml &
fo NaHCO, K8 & 8% Kk &, £ K Na,SO, F3%, SERE, 4 &
MR BEAREE, L I0KBUMOE/SEARK, REE 210mg

REdRIhr, it 36 BArsit, v 25% LB AR/ e b B, 1%
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150mg(81%)58— 2 £ 19, A g & A&, 15mg(8 )&+ 18
YA 10mg(5%)48 245 Sa— 2 £.8,

19 (P;=MOP): 'H NMR (500 MHz, CDCl,) 5 0.08 (s, 34, TBS CH,), 0.12 (s, 3H, TBS CHj),
0.62 (q. J = 3.2 Hz. 8H. TES CHaj, 050 is, 98, TBS -Bu), 0.96 (1. / = 8.2 Hz, 9H, TES
CHy), 105 (s, 3H. CH;3 19), 1.9 (5, 3H, CH; 17) 133 (s, 3H, CHy 1é), 1.35 (s, 3H, MOP
CH,), 1.43 (s, 3H, MOP CHjy), 1.67 (dd, J = 5.0, 14.7 Hz, 1H, HIPB), 1.87 (m, [H, HE@),
2.12(dd. /= 4.1, 15.] Hz, 1H, Hlda), 2.14 (d./ = 1.4 Hz, 3H, CHy 18), 2.23 (dd, / = 7.3,
14.7 Hz, 1H, H%), 2.55 (dd, /= 9.2, 15,1 Hz, 1H, H143), 2.76 (ddd, /= 3.7, 7.3, 13.7 Hz.
LH, Hba), 3.22 (s, 3H. MOP OCH,), 3.24 (d, J/ = 4.1 Hz, 1H. OHS), 3.28 (d, /= 6.0 Hz, 1H,
H3a), 3.83 (dd, / = 3.7, 9.2 Hz, {H, H7a), 4.06 (ddd, J = 4.1, 7.3, 7.3 Hz, 1H, Hiaq), 4.46

(dd, /=5.0.7.3 Hz. 1H, HIOP), 4.53 (d, /= 6.0 Hz, 1H. H2D), 4.63 (dd, 7 = 2.3, 9.2 Hz, 1H.
HI3p).

B 20, 0OCART, @AARHETH 5—px—4—819P,=MOP)
(420mg, 0.602mmol) & CH,Cl (20ml) # = . I (1.18ml,
8. Smmol ) E @k PN ZF KT aix & &4 4 (0. 40ml, 3. 3mmol),
0.5 4 &, A 5Sml 4 fo NaHCO, K % L £ ¥, A 50mlCHCL,
R, AMEZELARkE, LK Na,SO, F3, RERE, 1§ 453mg

(98%0)8 20, A AHX &k, R LML TH A,
20 (P,=MOP): 'H NMR (500 MHz, CDCly) & 0.11 (s, 6H, TBS CH,), 0.12 (s, 9H, TMS
CH3), 0.59 (q, / = 7.8 Hz, 6H, TES CH,), 0.94 (s, 9H, TBS 1-Bu), 0.96 (t, / = 7.8 Hz, 9H,
TES CH,), 1.23 (s, 3H, CH, 17), 1.32 (s, 3H, CH,4 19), 1.33 (s, 3H, MOP CH,), 1.35 (s, 3H,
CHs 16), 1.37 (s, 3H, MOP CH,), 1.86 (m, 3H, H6pB, H9%«, H9B), 2.05 (d, / = 1.4 Hz, 3H,
CH; 18), 2.43 (d, s = 3.7 Hz, 1H, H14p), 2.45 (d, / = 4.6 Hz, |H, Hl4a), 2.59 (ddd, / =
6.0, 8.2, 14.2 Hz, [H, Hb6a), 2.84 (d, / = 6.0 Hz, H, H3a), 3.21 (s, 3H, MOP OMe), 3.51
(dd, S = 6.0, 11.0 Hz, IH, HT7q), 3.94-(dd. J_ =4.], 8.2 Hz, [H, Hja),-4.38 (dd, J = 5.0, 8.7

Hz, (H, HI0B), 4.54 (d, / = 6.0 Hz, 1H, H2B), 4.74 (dd, J = 6.4, 6.4 Hz, 1H, H13f).
—Ig 8 -



—Z® 2., —78C&AT, @HH# T &8 20(P,=MOP) (453mg,

0. 588mmol) ¥ THF (23mi):& @& ¥ & M A 1. 95ml3MMe MgBr &5

& %% (5. 85mmol) ., R4 HHH 5.5 8, HA 100ml 18 f» NaH-

CO, K;&@& +, A CHCLL(100ml X 3) #® ¥, & # A ¢ &, LK

Na,SO, ¥3%, A AR, H453mg R A= FPEFARLEM, L H L

Bk, bt KNI T HA,

OCT, G THZFERT &k L8 (453mg) 497t (8mi) &

LA (Sml)g & F 0 0. Sml48 W HF A ig ik . HEH 20 548 56, ¥ 4+ &

R A 4N 100ml t8 80 NaHCO, K@ ¥+, (50mlxX3 {7 m,

S HAME, LK Na,SO, T2, B ERE, 7 422mg =8 21, Hdp

RIS ALEF T4 A,
21 (P;=MOP): 'H NMR (300 MHz, CDCly) 5 0.08 (s, 3H. TBS CHs), 0.10 (s, 3H, TBS CHy,),
0.56 (q, / = 7.7 Hz, 6H, TES CH,), 0.90 (s, 9H, TBS t-Bw), 0.93 (. / =7.7 Hz, 9H. TES
CH:), 1.16 (s, 3H, CH, 17), 1.25 (s. 3H, CHj 16), 1.29 (s, 3H, CHy 19}, 1.31 (s, 3H, CH,
20), 1.38 (s, 3H, MOP CH,), 1.46 (s, 3H, MOP CH,), 1.81 (d, / = 3.8 Hz. 1H, H3a), 1.86
(d, / =99 Hz, 1H, H9B), 1.90 (dd, J = 6.1, 8.3 Hz, IH, H9a), 1.96 (s, 3H, CH; 18), 2.12
(ddd, J =33, 3.3, 10.4 Hz, IH, Héa), 2.30 (m, 1K, H6P), 2.42 (dd, / = 3.9, 15.4 Hz, 1H,
Hlda), 2.61 (dd, / = 9.3, 15.4 Hz, 1H. H14p), 2.31 (s, iH. OH4), 3.04 (m, 1H, OHS), 3.40
(dd, J =39, 15.8 Hz, IH, H7a), 4.28 (dd. / = 6.6, 8.2 Hz, {H, HI0B), 4.62 (dd, J = 1.6,
7.8 Hz, 1H, H13p), 4.66 (d, / = 3.8, 1H, H2p).

CBREE 22, ER2EXT, LG —8& 21(P,=MOP) (470mg,
0. 66mmol) 9ot (12mI) @ F e AN UM (4L 5SmD 11 1 6, &

— 109 —



ﬁ] CHC13 #& R, Aﬁ"&«“—#ﬁ Al ,:t;'i('i.f* NazSO¢ "f'ﬁ‘ﬁ' ‘ﬁ
A AEARE, ¥ 470mg(94%, A 20 2B F &, K5 ' HNMR
B TCL 94 A AL MEE 22 4.5,

22 (Py=Ac, P;=MOP}: 'H NMR (S00MHz, CDCly) § 0.10 (s, 3H, TBS CH;), 0.13 (s, 3H,
TBS CHj). 0.59 (q, J = 7.8 Hz. 6H, TES CHy). 0.94 (s, 9H, TBS t-Bu), 0.95 (, / = 7. Ha,
9H, TES CHs), 118 (s, 3H. CH; 17), 1.30 (s, 3H. CH, 16), 1.32 (s, 3H, CH, 19), 1.23 (5.
6H, CH; 20, MOP CHy), 1.41 (5, 3H, MOP CHy), 1.91 (d, / = 3.4 Hz, |H, H3a), 1.94 (m,
ZH, H9, H9), 2.00 (d. /= 1.5 Hz, 3H, CHy 18), 2.06 (ddd./ = 3.9, 3.9, 11.7 Hz, |H, Héa),
2.10 (s, 3H, OAc), 2.14 (dd, J = 11.7, 23.9 Hz, 1H, H6P), 2.38 (ad, / = 3.9, 15.1 Hz, 1H,
Hlda), 2.63 (dd. J = 9.3, 15.1 Hz, 1H, HI4B), 2.78 (d, /= 1.5 Hz, |H, OH4), 3.20 (s, 3H,
OMe CH3), 3.38 (dd, / = 3.9, 11.7 Hz, 1H, H7a), 4.30 (dd, / = 4.9, 10.3 Hz, 15, H108), 4.50
(ddd, / = 1.5, 3.9, 12.2 Hz, 1H, HSa), 4.64 (dd, 7 = 1.5, 1.5 Hz, 1H, H13p), 4.66 (d, J = 3.4
Hz, 1H, H28).

#% 23, OCRARY, TIHHAGHAETHH 22(P;=AC, P,=
MOP) (26mg, 0. 034mmol) # CH,CL,(1. 48ml) fontox (0. 37ml) 3% &
¥ 2 A SOCL (0. 037ml, 5. lmmol), & #mk £ BHE 2.3
B, eFRRM, KRR, ALK NSO, FHRAZR, & ERE,
R 2dmg > &, A2 R EWITF 13mg(52%)4:1 4 7—MOP
—I A BB R 6mg(27%)4: 1 H T—RE - A FKEW.
23 (Py=Ac, P;=MOP): 'H NMR (500 MHz, CDCly) § 0.10 (s, 3H, TBS'CH,), 0.12 (s, 3H.
TBS CH;). 0.59 (g, /= 7.9, 6H, TES CHzJ, 0.93 (s, 9H, TBS -Bu), 0.96 (1, / = 7.9, 9H, TES
CHy), 1.21 (s, 3H, CH; 17), 130 (s, 3H, CH; 19), 1.32 (s, 3H, MOP CH,), 1.34 (s, 3H, MOP
CHy), 1.37 (s, 3H, CH, 16), 1.72 (m, 2H, H6f, HSB). 1.89 (dd, / = 3.8, 13.4 Hz, IH, HIp),
.03 (d, J = 1.37 Hz, 3H, CH, 18), 2.05 {5, 3H, OAc CH3}. 233 (dd, /7 =5.1, 154 Hz, |H,
Hida), 2.47 (m, 2H, Héa, Hi143), 3.06 (4, S = 5.8 Hz, IH, Hla), 3.20 (s, 3H, MOP OMe),
338 (dd, J = 6.9, 11.0 Hz, 1H, H7a), 4.37 (dd, J = 3.8, 11.0 Hz, 1H, HIOB), 4.53 (d. / = 5.8
Hz, 1H, H2(), 4.74 (m, 1H, H13B) 5.15 (s, 1H, H20E), 5.21 (d, / = 1.37 Hz, 1H, H202),

5.36 (d, /= 9.3 Hz, IH, H5q).
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—# 24, 0CRAT, @ H4 4.1 28, AFREH 23(P;=AC, P,
=MOP) (249mg, 0. 337mmol) §j =+ % & F 2 A 2. 35ml0. 157M
(0SQ,(0. 368mmol) 4 THF X, 1 "H G, 2 A Na,SO, 5 6. 2ml
K, B4 TERITHHL I RAERCHUEHE, ARAE
NaHCO, Kga ¥, KERNLCMUSBRR, & RR%, S KE%,
XK Na,SO, F5%, & EX%E., 4 28lmg A&, AL 4R EHai,
VA S50% LBE LBE/ S B, 4 190mg(73%) 8 24 & K 48mg
(19%) LB M B 88, |
24 (Py=Ac, P;=MOP). 'H NMR (500 MHz, CDCl,) 5 0.10 (s, 3H, TBS CHj,), 0.11 (s, 3H,
TBS CH,), 0.60 {dq, /= 1.5, 7.8 Hz, 6H, TES CH,), 0.87 (s, 3H, CH, 19), 0.93 (s, 9H, TBS

t-Bu), 0.95 (1, / = 7.8 Hz, 9H, TES CH,), 1.20 (s, 3H, CH; 17), 1.3! (s, 3H, CH, 16), 1.33 (s,

3H, MOP CH,), 1.47 (s, 3H, MOP CH,)1.54 (dd, J = 12.3, 25.0 Hz, IH, H6p), 1.63 (dd, J =
5.5, 15.1 He, 1H, H9B), 2.05 (s, 3H, OAc), 2.15 (s, 3H, CH, 18), 2.26 (m, 2H, H9¢, OH20)

2.37 (dd, J = 9.2, 14.7 Hz, 1H, H14B), 2.46 (ddd, J = 4.8, 4.8, 13.4 Hz, IH. Héa), 2.60 (d. J
= 4.5 Hz, 1H, H3a), 3.18 (5, 3H, MOP CH4), 3.28 (dd, J = 3.8, 14.7 Hz, 1H, Hl14a), 3.76
(dd, J = 4.0, 11.6 Hz, 1H, H7a), 3.84 (m, 2H, H20, H20), 3.95 (s, |H, OH4), 4.42 (dd, J =
5.1, 5.8 Hz, 1H, HI0B), 4.44 (d, /= 4.1 Hz, 1H, H2), 4.63 (dd, /= 4.1, 12.3 Hz, 1H, HSa),
4.67 (dd, /= 4.1, 9.2 Hz, 1H, HI3P).

24 (P;=BOM): 'H NMR (300 MHz, CDCl3) § 0.9 (s, 3H, TBS CHy), 0.10 (s, 3H, TBS CHy),
0.58 (q, / =7.9Hz, 2H, TES CH,), 0.83 (s, 3H, CH; 19), 0.92 (s, 9H, TBS t-Bu), 0.93(t, / =
7.9 Hz, TES CHy), 1.20 (s, 3H, CH; 17), 1.33 (s, 3H, CH; 16), 1.58 (q, J = 13.2Hz, 1H,
H6P), 1.71 (dd, J = 10.4, 5.5 Hz, HIB), 2.04(s, 3H, OAc), 2.17 ( br s, 3H, CH, 18), 2.20 (dd,
J =104, 3.8 Hz, |H, H9a), 2.35 (dd, J = 14.8, 9.1 Hz, 1H, H14B), 2.43 (dt, /= 13.2, 5.0
Hz, lH, Héa), 2.80 (d, J = 4.6 Hz, 1H, H30a), 3.31 (dd, / = 4.4, 14.8 Hz, 1H, Hlda), 3.71
(dd, J =49, 13.0 Hz, 1H, H7a), 3.83 (m, 2H, H20), 3.98(s, 1H, OH1), 4.46(d, / = 4.8 Hz,
IH, H2), 4.48 (m, 1H, B10P), 4.51(. J = 12.1 Hz, IH, PhCH,0), 4.64 (dd, J = 13.2, 5.0
Hz. IH, H5a), 4.66 (m, 1H, HI3p), 4.70 (d, J = 12.1 Hz, 1H, PhCH,0), 4.83 (d, /= 7.1 Hz,

1H, OCH;0), 4.94 (d, /=7.1 Hz, iH, OCH,0), 7.33(m. 5H, Ph).
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Z®H25, —SCRILT, o FTHCBA X -8 24(P,=AC, P;=
MOP) (26.5mg, 0. 035mmol) ¢ £ K F & (0. 9ml) E & ¥ 7= X
0. 06ml0. 166M(0. Olmmol) PR s PR E &, 2.5 P 5, A 10ml
LMUBRRE L ER S %, KEHA 10ml 4 NaHCO, K58k ¥ ,
W EM 10ml 48 A NaHCO, KiE @ krd, LK Na,SO, F3¥%, & A&

B, & 25mg = # 25(100%) & &%,
© 25 (PaMOPY; 'H NMR (500 MHz, CDCly) § 0.10 (s, 3H, TBS CH;), 0.11 (s, 3H, TBS CHy),

0.60 (q, J = 8.06 Hz, 6H, TES CH,), 0.87 (s, 3H, CH; 19), 0.94 (s, 9H, TBS t-Bu), 0.95 (t, J
= 8.1 Hz, 9H, TES CH,j, 1.19 (s, 3H, CHy 17), 131 (s, 3H. CH, 16), 1.33 (s, 3H, MOP
CH,), 1.47 (s, 3H, MOP CH3), 1.59 (dd, /= 11.7, 11.7 HZ, 1H, H6B), 1.62 (dd, J = 5.5, 16.1
HZ, IH, H9B), 2.11 (d, / = 0.7 Hz, 3K, CH, 18), 2.24 (dd, J = 5.5, 16.1 Hz, 1H, H9q), 2.38
(dd, /= 9.5, 15.0 Hz, 1H, H14P), 2.45 (ddd, / = 4.4, 4.4, 13.6 Hz, IH, H6a), 2.60 (d, J = 4.4

Hz, IH. H3a@), 3.21 (s, 3H, MOP OMe), 3.25 (dd, / = 4.4, 15.0 Hz, IH, Hl4a), 3.52 (dd, J =

4.4, 12.8 Hz, H, H7a), 3.72 (dd."/ = 4.4, 11.4 Hz, 1H, HS5a), 3.79 (s, lH, OH4), 3.86 (d, J

= 11.0, 1H, H20), 3.93 (d, /= 11.4 Hz, 1H, H20), 4.42 (dd, J = 5.1, 5.1 Hz, LH, H10B), 4.45

(d, /= 4.4 Hz, 1H, H2B), 4.66 (dd, J = 4.0, 9.2 Hz, |H, HI3p).

H—F LT FECHE 25b. 6 F CH,Cl, + #3 # = B 24(P, =
AC, P, =BOM) (6.5mg, 0.007%mmol) v &) % % = F £ g &
(0.013ml, 0. 076mmol) ¥ Ao A ¥ — ¥ ¥ 28 (0. 002ml, 0.1M #
THF 8%, 0. 0002mmol), £ & ¢E & TEZFHRHE 15 94, K5
MNZCE. Iml), saE8H 10 54, B4R 0% LBRLE/ O
H(15mDig &bk, REKEM 0% UM LEE/TH(2X5mD i
B, A RR, SRREE, NaySO, FHR#EE, B A AR, §
2mg A &R, RESER EABW, F 6. 9mg(96%) 4 —F £
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EFELMEE 25b, X451 Sikrtaihd T o,

25b (Ps=Ac, P,=BOM, major diasteromer): 'H NMR (500 MHz, CDCl4) 8 -0.05 (s, 3H, TBS
CHy), 0.07 (s, 3H, TBS CHy), 0.60 (q, / = 7.9Hz, 2H. TES CH,). 0.78 (s, 3H, CH, 19) 0.82
(s, 9H, TBS t-Bu), 0.95(t, /= 7.9 Hz, TES tnj). 1.25 (s, 3H, CH4 17), 1.37 (s, 3H, CH, 16),
L.58 (m., H6P), 1.70 (dd, J = 16.8.5.8 Hz. H9B), 1.74 (s, 3H. OAc), 2.26 (s. 3H. CH, i8),
228 (dd, /= 16.8. 1.4 Hz, IH, H9a), 2.38 (dd. / = 5.1, 9.7 Hz, 1H, H14f); 2.57 (dr, J=
3.1,9.9 Hz, 1H. H6a) 3.10 (dd, J = 5.1, 14.7 Hz, 1H, Hida),. 3.11 (4, / = 4.8 Hz, IH,
F3a), 3.79 (s, 3H. OCH;), 3.84 (dd, / = 5.0, 11.5 Hz, IH, H7a), 4.15 (d, J = 8.2 Hz, 1H,
H20), 4.20 (d, / = 8.2 Hz, |H, H20), 4.48(d, / = 12.0 Hz, IH, OCH,Ph), 4.55 (d, / = 4.8 Hz,
IH, H2B), 4.57 (m, IH, H10B), 4.71 (d, 7 = (2.0 Hz. IH, OCH,Ph), 4.73 (m, 1H, HI3B),
4.78 (dd, J = 12.4, 4.9 Hz, IH, H5a), 4.84 (d, / = 6.7 Hz, IH, QCH,0), 4.99 (d, J = 6.7 Hz,

IH, OCH,0), 6.05 (s, IH, acetal CH), 6.80 (d, J = 7.5 Hz, 24, p-MeOPh -0), 7.27-7.36 (m,
' TH, p-MeOPh -m and Ph).

i 25b(P;=AC, P,=BOM, £ £ it ¥k FHK) DL 3%
26b, OCTmEHHNHTREFE LB 250(P;=AC, P,=
BOM) (11. 5mg, 0.012mmol) 4§ 0. 4ml P EX A P mA R T L&
B AA(0.082ml, 2.0M # 7 £i8:&, 0. 12mmol), 4 & 4438 % B
L5000, REMATHRO.ImD) . RALHALBKLBGCmDHSE, 5
BB oS REF 1.5 00, 5hAm, AUBLEEQGCX
10mD &R, K568, ALKk, NaSO, Tk, itid, i
RS, F 12mg B, R 2K AW (0% LU/ LKA
RO, #4.7mg PHUEB T4, 1. Imgd—MPM—1,2,5,20
—IBUR 5. 2mg PRMAM—FPRFERT S,

HYROEBERAHWETFIHS, oA 3%NHOH %, wE
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ML TRZTHE0 >, RSP RALMOE MM NaHCO,
REgmd, KaACHMOEERCI0mD, £ 48R, %Kk

&, Na,SO, ¥R A4 R, RARFER R, FAH-FARAEZFALER
o, HAEFPLO.4mDY. AHE0C, mAZETEEE

42 #r(0.02ml, 2. OM ¥ £E & , 0. 08mmol) . £ & &5 @ H 4 3.5 .

. mAFTRO ImD, REHALKRCEBGCoDHE, 5086

BR ey AGE & BB 1.5 K, ohkm, ALBLE(2X10mD) 4

B, #F#-Rp, A %K, Na,SO, 5. 8, B ik, &
4.5mg B oo, REABREW S L (0L LS/ SERR), 1§

2- 8mg4a—MPM—1,2,5,20— =&,

HFPRAM—FRFERRESHE T YR lmD) P, mA 3%

NH,OH(0. Iml), £ & 6§ Ridd T ER THE 0 948, REV A

(8 L A5 fadf fo NaHCO, KiE & ¥, KA A L8 L 85(2X 10mD 3
R, G HERGE, KRk, NaSO, F3, ik, AARE, &
4.8mg M5, XS AR EN %L, 3. 2mgd —MPM—1,2,5,20—

i, 4—MPM—1,2,5,20— 984 & = R Y 68% (M 25b A2 45

.
© 4-MPM-1.2.520-tetra0l © 'H NMR (500 MHz, CDCly) §0.13 (s, 3H, TBS CH,), 0.06 (s, 3H,
TBS CH,y), 0.60 (q, / = 8.0Hz. 2H, TES CH,), 0.89 (s, 9H, TBS t-Bu), 0.95(t, / = 8.0 Hz,
TES CHy), 0.97 (s, 3H, CHjy 19). 1.22 (s, 3H, CHy 17), 1.30 (s, 3H. CH, 16), 1.83 (dd, J =
16.8.5.8 Hz, H9a), .91 (g, /=12.4 Hz, IH, H6{3), 2.12 (m, 2H, H9a and 144), 2.18 (s, 3H,
CHy 18), 255 (m, 2H, H14p and 6a), 2.79 (d, / = 5.3 Hz, 1H. H3a), 2.95 (d, /= 3.0 Hz, IH,
OHS). 3.54 (m, {H, OH20), 3.66(dd, / = 10.3, 5.3 Hz. IH, H2B), 3.81 (s. 3H, OCHj), 3.85
(dd,/ = 5.2, 11.6 Hz, H, H7a), 391 (dt, J = 5.9, 12.4, IH, H5a), 4.18 (s, 1H, OH1), 4.13
(d, /= 13 Hz, IH, H20), .20 (dd, J = 7.22, {2.9 Hz, IH, H20), 4.47 (d, J = 11.8 Hz, 1K,
OCHaPh), 4.58 (m. IH, HI10B), 4.79 (a, / = 11.8 Hz, 1H, OCH,Ph), 4.85 (m, 1H, H13p),
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4.87 (d. J = 6.8 Hz, {H, OCH,0), 5.01 (d, /= 10.6 Hz, IH, MPM CH,), 5.10 (d, J = 6.8 Hz,
IH, OCH,Q), 5.11(d, / = 10.6 Hz, 1H, MPM CH,), 5.49(d. /= 10.5 Hz, 1H. QH2), 6.87 (d,
J=8.7 Hz, 2H), 7.30 (d, / = 8.7 Hz, 2K, p-MeOPh -0}, 7.27-7.36 (m, 5H, p-McOPh -m and Ph
CH,).
t—MPM—1,2,5 20— =&
0CTF, @ F 0. 2mlCH,Cl, # 0. 02ml2. 2— = F L £ D5 ¥ HH#
4 4—MPM—1,2,5,20— =8 (2. Omg, 0. 0023mmol) ¥ 7 A2 — F
£ #% (0.002ml, 0. IMTHF %, 0. 0002mmol) & & 8975 & 5 4
20408, MAZLERO. ImD . BEHHF 10 5. HRA WY ERAN
T BE B (10mb) Ao e de NaHCO, A & F, AKda A L8 L 8GR #L (2
X 5ml), & #4&5d, AEARkA, NaSO, F3, i, B /ER
9%, 2. lmg 2%, L8248 AN 1. lmg BN S 4 26b
26b (P55g=C(CHy);, P;=BOM): 'H NMR (500 MHz, CDCly) 8- 0.073 (s, 3H, TBS CHy),
0.008 (s, 3H, TBS CH,), 0.60 (q, /= 7.9Hz, 6H. TES CH,), 0.79 (s, 9H, TBS t-Bu), 0.95(x,
J=179 Hz, 9H, TES CHy), 1.10 (s, 3H. CHy 19), 1.25 (5, 3H, CH4 T), 1.34 (s, 3H, CHy 16),
1.41 (s, 3H, CH; acetonide), 1.46 (s, 3H, CH; acetonide), 1.88 (dd, J = 16.7,5.5 Hz, HI0).

2.08 (dd, /= 14.3, 9.2 Hz, 1H, H14p). 2.17 (s, 3H. CH, 18), 2.21(dd, J = 17.1, 1.7 Hz, IH,
H9a), 2.42 (dd, /= 14.3,7.2 Hz, H, Hl4dq), 2.61 (d. 7/ = 3.1 Hz, IH, H3e), 2.62 (m, 1H,

H6p), 3.71 (dd, J = 11.3, 5.1Hz, 1H, H2p), 3.75 (dd, J = 5.0, 11.3 Hz, 1H, H7a), 3.30 (s,
IH, OCH,), 3.99 (dd, J =12.0, 6.2 Hz, 1H, H5a), 4.01 (d. / = 14.2 Hz, 1H, H20), 4.17 (s,
IH, OH1), 4.44 (d, / = 14.2 Hz, 1H, H20), 4.47 (d, /= 11.6 Hz. 1H, OCH,Ph), 4.58 (m, 1H,
H10R), 4.80 (d, J = 11.6 Hz, 1H, OCH,Ph), 4.84(d, / = 11.3 Hz. 1H, OH2), 4.85 (m, 1H,
H13p), 4.88 (4, / = 10.3 Hz, 1H, OCH,0), 4.89 (d. / = 6.8 Hz, 1H. MPM CH,), 5.00 (d, J =
10.3. Hz, 1H, OCH,Ph), 5.10 (d. / = 6.8 Hz, 1H, MPM CH,), 6.85 (d, J = 8.9 Hz, 2H, p-
MeOPh -0), 7.27 (d, / = 8.9 Hz, 2H, p-MeOPh -m), 7.27-7.36 (m, SH, PACH,).
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Z-BEMES 27b. —78CTF, & F 0. 2miCH,Cl; # 0. 02ml sz ¥ #,
# 45 — 8 26b(Ps20= C(CH;),, P,= BOM) (1. lmg) ¥ 7 A & B &
(0.010ml, 2M ¥ Xk, 0. 02mmol) . £ & ¢ F—78°C FHH# 10
S8, FRE0C, FRZ 3K, LT SHA ONLKLEE/CE
(Sml) ##, BN 30% L8 L85/ 25 (10mi) &= 48 v NaHCO, K8
P, KA R 3000 LB LR/ 4 (2 X Smb) 48 B, & A3 Bk, oK
ok, NaSO, T8, b, RahARS, F1.3mga S, R E
Hrevdt, 5 0. 9mgl,2—F B E &L,

@ T 0. ImITHF #0 0. 05ml P B ¥ HF G EBREF m A F L4
B BE=tew 43 4 (0. 005ml, 0. IM #§ CH,ClL, ), R4 T ER T H#
24 /1, 22X fdefe NaHCO, e LB L REZ M F7 508, AIEA

Na,SO, F5k, £, % 0. 9mg ~ 8 27b,

*27b (P;=BOM): 'H NMR (500 MHz, CDCl5) 5-0.24 (s, 3H, TBS CH,), -0.038 (s, 3H. TBS
CHy), 0.58 (g, / = 8.1Hz, 6H. TES CH,), 0.34 (s, 9H, TBS 1-Bu), 0.93(1, 7 = 8.1 Hz, OH, TES
CH,),1.14 (s, 3H, CH; 19), 119 (s, 3H, CH, 17), 1.34 (s, 3K, CH, 16), 1.88 (brd, /= |7
Hz, HOP), 2.00 (br q, / = 12 Hz, 1H, H6P), 2.08 (d. J = 1.4 Hz, 3H. CH, 18), 2.2 (m, 2H,
H9a and 14B), 2.35 (ors, 1H, Hia), 2.39 (dt, J = 4.8, 13 Hz, H6a), 2.74 (br s, |H, 20 OH),
2.87 (dd, J = 15.1 5.1 Hz, 1H, Hlda), 3.71 (dd. / = 11.3, 5.1Hz, 1H, H2B), 3.58 (br s, 2H,
H7a and 20 OH), 3.78 (s, 3H, OCH;), 3.78 (br m. LH, HSa), 4.37 (dd, / = 13.0, 5.8 Hz, 1H,
H20), 4.39 (dd, / = 4.8, 5.8 Hz, IH, H10p), 4.47 (m, 2H, H20 and 28), 4.59 (@, /= 11.6 Hz,

" IH, OCH,Ph), 4.63 (br m, 1H, H13p), 4.71 (d, J = 11.6 Hz, |H, OCH,Ph), 4.88 (d, J = 7.2

Hz, 1H, OCH,0),4.91 (d, 7 = 7.2 Hz, 1H, OCH,0), 4.93 (m, 2H, MPM CH,). 6.84 (d. /= 8.6

Hz, 2H, p-MeOPl -0), 7.23 (d. / = 8.6 Hz, 2H, p-MeOPfy -m), 7.27-7.36 (m, SH. PhCHy).
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