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= ORI = OERHIC L > T—EIHRERD SO TRV,

Ehefl1 . .

D% u—Ahd 7 TERPET 715%DWRTEARLE 35~V —0—_rIN—12-0—4AY
ZavryFr—a—D—URT7ZF /—Z (10a) (229 g, 61.9 mmol), 14— AX %> (170 m)) &
T 0.5%FEE (510 ml) DRAY% 3 REMBVEH L T 35— —0—_RUUN—a—BIOR-B—
D-V&Z75/7—2 (11) (20.59) 2B, ZOkEY (198g) 2. ¥ 7un A F > (60ml) R
tet—7 FEF L F LU T2 LRAKRT Y (2969, 78.8mmol) & 1BHIMBLERTHZ &2 LY
tert—7‘?11/(E)—5,7—*‘/“-O—N“/*/“/I/—Z,S—“/“?7]‘%“/—_D— YyR—A~F—2—x/x—}
(E—12a) (18.7 g; UK 73%) BL K@) —57—F—0— v IN—23-VF4F v ~D— Y R—
~Fh—2—x/)x—} (Z—12a) (3.8 g: K 15%) ZHT

k&% (E—12a) BIXT (Z—12a) 2OV TORA, HIEEER X OCRARERR~7 bLO
HRIILLTO®BY THD,

(1]
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E-12a Colorless needles: ‘Mp. 58-59 °C. [a]Dz‘ ~5.74(c = 1.30, CHCL). IR (CHCl,): 3460, 1705, 1655, 1454,
1393; 1369, 1315, 12261215, 1157, 1088 cm™.
z-lza Colorless needles. Mp. ‘61-62 °C. [alo™ +2.73 (¢ = 1.20, CHCL,). IR (CHCl5): 3430, 1697, 1651, 1454,
1416, 1369, 1227, 1207,1157::1092 ¢ :
fkem (E—12a) BLU (Z—128) kot To H- NMR OREBIZLUTO®EY Th 5,
[#%2]
Eta:! R (CDCI) (chemical shift); 1148 (9H, 5, (CH:):C), 2.69 (1H, brd, J=5.5 Hz, OH),3.15 (1H, brd,
J=40Hz; OH),-=:3;53:(1H dd; /= 7.2:5:4; He, HeS), 3:60 (1M, 0d, J=9.8;'5.5 Hz, HTa), 3.67 (IH, dd /= 9.8,
37Hz,H-7b),39l (lH,dddd, =172,5.5,5.5,3.7 Hz, H6), 4.51 (2H, br d, J = ca. 11.8 Hz; PhCHy), 4.5 (1H, |
ddddf.f 54,52,4.0, 1.7 Hz, H-4), 4.56 (1H, d,J= 11.8 Hz, PhCHy), 4.62(1H, d, /= 11.2 Hz, PKCH?), 6.06 (IH, |
dd,J= 1538, 17HLH-_ ‘\ (1H, dd, J= 158, 5.2, Hz, H-3), 7.23-7.38 (10H, m, arom.).
Z-12a: 'H NMR (CDC(s) (chermical shift) 148 (9H, s, (CH3):C), 3.23 (1H, d, J=5.0 Hz, OH), 3.62 (IH, dd, J=
9.8, 55Hz,H—7a) 3.69.(1H,:dd, J = 9.8, 3.0 Hz, H-7b), 3.71 (1H, d, J =5.1 Hz, OH), 3.77 (IH, dd, J = 7.7, 4.0
Hz, H:5), 3.85 (1H, dddd, 7 <177, 5.5, 5.0, 3.0 Hz, H-6), 4.52/4.57 (each 1H, d, J = 11.8 Hz, PhCHy), 4.64/4.76
(each IH, d, /= 113 Hz, PNCHy), 526 (1H, dddd, J =72, 5.1, 4.0, 15Hz, H—4),583 (m dd,J“ll 9; lSHz, 7’
H-2), 63 dd, 7 ="11:9;7:2 Hz; H:3); 7:25-7:36 (10H i, arom.). e '
EA%(E1%)%&0(21%)k0w1@”0hWR@%%ﬂUT@ﬁUT&%
(%3]
E-12a: >C NMR (CDC;) (chétnical shift) 28.1 [(CH3)%Cl, 70.6 (C-7), 71:7 (C:6); 72:3 (c-4),7 S/74.1-(PHCHy)

80.4 [(CH;3);C], 81.4 (C-5), 123.6 (C-2), 127.9/127.99/128.04 /128.1/128.5 (d, arom. s 137 46/137 52 (s, arom.),
145.1 (C-3), 165.6 (C-1).

Z-12a: PCNMR (CDCl) ({L#:2 7 1) :28.1 [(CH3):C], 69.0 (C-4), 70.7 (C-6), 70.9 (C-7), 73. 4/73.7 (PhCHy),
81.5 [(CH3):C], 81.7 (C-5), 122.9 (C-2), 147.4 (C-3), 127.7/127.76/127.84/128.1/128.4 (d, arom.), 138.0/138.2 (s,
arom.), 166.7 (C-1):

fte¥ (E—12a) BIT (Z—12a) IZHOWTHOERESHT FAB (Fast Atom Bombardment)—MS
B X UHR—FAB—MS) ORIEEEIIUTOEY ThH 5,

[%4] i
E-12a: FABMS m/z: 429 [M+H]" (pos.), FABHRMS m/z: 429.2293 (C,sH3305 requires 429.2277).

Z-12a: FABMS m/z: 429 [M+H]" (pos.), FABHRMS nv/z: 429.2302 (CasH3306 requires 429.2277).
EhaHi 2 :

Ehagl 1 THONLEY (E—12a) (129,28 mmol), 22— X +F 7 uar (34.3ml, 280
mmol), p— hAT U RAK B (24mg) BLTUT & Ry (120 ml) DREY % EIRICT 1.5 B
BIsZLicky, EAEK 143 g 2/, PEOZOBEEZ n—~FHF L LVEZKEL. (B)
—57—-V—-0—-RVIN-23-UFFFT—46-0—AYFut’VFr—D-UR-~FF—2—
x/xz—}F (E—13a) gAYy I Lz,

ZOFEIZES T, Eapl1 THOLNEY (Z—12a) (1.79,4.0mmol) X v EAREE 1.87
g 2%, VEOZOBEKEn —~FH U IVERKRL, ) —57-YV-0—RUTNL-23-Y
TAXS—46—0—A V7o YF o —D-VR-—~F—2—x/)x—} (Z—13a) OHFAY
IV E LT,

&% (E—13a) BXY (Z—13a) oW TORMR, HIELEL L UOHFRABBRINZ 7 LD
BRIV TOEY TH B,
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[%&5]

E-13a: Coloriess needles. Mp. 73-74 °C. [a]p>* —29.2 (¢ = 1.01, CHCl;). IR (CHCL): 1705, 1654, 1454, 1369,

1312, 1211, 1153, 1096 cm™".

Z-13a: Colorless needles. Mp. 58-59 °C. [a]p>* +96.6 (c = 4.60, CHCL;). IR (CHCL): 1717, 1651, 1454, 1369,

1207, 1157, 1096 cm™. T s

{t&#H (E—13a) BIW (Z—132) 122V THD 'H-NMR OERIILLFO®ED TH 5,

[#%6]

E-13a: 'HNMR (CDCl) ({E#-7 ) :1.48/1.494 (each 3H, s, (CH3).C), 1.491 (9H, s, (CH3)5C), 3.30 (1H, dd,
J=9.7,9.7, H-5), 3.63 (1H, dd, J= 10.9, 1.9 Hz, H-7a), 3.72 (1H, dd, J = 10.9, 4.3 Hz, H-7b), 3.91 (1H, ddd, /=
9.7, 43, 2.0 Hz, H-6), 4.34 (1H, ddd, J = 9.7, 5.1, 1.5 Hz, H-4), 4.39/4.49 (each 1H, d, J = 10.6 Hz, PhCHy),
4.55/4.66 (each 1H, d, J= 12.2 Hz, PhCH,), 6.09 (1H, dd, J = 15.6, 1.5 Hz, H-2), 6.97 (1H, dd, /= 15.6, 5.1, H-3),
7.15-7.37 (10 H, m, arom.).

Z-13a: 'HNMR (CDCh) ({£%37 1) :1.43 (9H, 5, (CH3);C), 1.46/1.57 (each 3H, s, (CH5),C), 3.32 (1H, br dd,
J=9.8, 9.5 Hz, H-5), 3.62 (1H, dd, J=10.9, 2.0 Hz, H-7a), 3.71 (1H, dd, /= 10.9, 4.3 Hz, H-7b), 3.96 (1H, ddd,
J =98, 43, 2.0 Hz, H-6), 4.35/4.47 (each 1H, d, J = 10.6 Hz, PhCH,), 4.55/4.65 (each 1H, d, J =123 Hz,
PhCHS), 5.61 (1H, dd, J=9.5, 8.9 Hz, H-4), 5.86 (1H, d, J = 11.5 Hz, H-2), 5.98 (1H, dd, J = 11.5, 8.9 Hz, H-3),
7.11-7.38 (10H, m, arom.).

ft&% (E—13a) BLUY (Z—13a) 2OV TD C—NMR ORERIZUTO@EY ThH 3,

(%7]

* E-13a: °C NMR (CDCly) (B2 7 }) = 19.2/292 [(CH:),C), 28.1 [(CH;),C), 69.2 (C-7), 723 (C-4), 73.2 (C-6),
73.5/74.8 (PhCHy), 74.5 (C-5), 80.4 [(CH3):C), 98.9 [(CH3),C], 124.2 (C-2), 127.7/127.9/128.1/128.2/128.4/128.5
(d arom.), 137.2/138.1 (s arom.), 143.1 (C-3), 165.5 (C-1).

Z-13a: "CNMR (CDCls) {Shémical shift): 19.6/29.4 [(CH:),C), 28.1{(CH;);C), 68.2 (C-4), 69.4 (C-7), 72.8 (C-6),
73.5/74.2 (PhCHy), 73.9 (C-5), 80.8[(CH3);:C], 98.8 [(CH3)%:C), 125.6 (C-2), 127.6/127.7/ 127;97128.2/1283 d
arom.), 137.7/138.2 (s arom.), 142.7 (C-3), 164.7 (C-1). :

L% (E—13a) BIT (Z—13a) OV TOEEST FAB (Fast Atom Bombardment)—MS
B LUHR—FAB—MS) OHERKRIILUTOEY TH 5,
[%38]

E-13a: FABMS m/z: 469 [M+H]" (pos.), FABHRMS m/z: 469.2571 (CasH3704 requites 469.2590).
Z-13a: FABMS m/z: 469 [M+H]" (pos.); FABHRMS m/z: 469.2617 (C3H3705 requires 469.2590).

K5 3 :

EHEH 2 THEON-AROEEY (E—13a) (1429) BITF FSE Fr752 (190 ml) DR
B, A TFATAI =L FY K (DIBAL) ® 1M R E5#K (64 ml, 64 mmol) % —
78°C THlZ 7=, HIBTO6BMBEETIIZLIZLY B)-57-V—-0—RUI—23—UFF%
3 —46—0—A4 V7Y Fr—D—VR-~F—2—xz=}— (E—14a) 2B (103 g; Z
—12 2 HULE 93%).

TOFECHS T, HBlOLEY (Z—13a) (1.8 g) LV EAEIK 153 g 2587-, VEDOZD
B&EE n—~X YU BIUOEFHB=FLOREMLI VBB LED 57—V -0 R_RUyIN-23-Y
TAX—46—0—A Y7t VFr—D-VR-—~Fb—2—x=b—/V (Z—14a) OHHFAY
Ik L,
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t&# (E—14a) BLV (Z—14a) (ZOWTORA, HIENRER X TFRMBRIZ L7 M0
RREILUTO®EY Th D,

(%9]
E-14a: Colorless neadles Mp:92-93 °C. [ﬁ.f‘ﬂ”l -{('c= i‘;‘:’zz,cucx,). IR (nujol): 3479, 1651, 1203, 1169, 1111,
1096, 1054, 1029 ’ coe ‘ *

Z14a: Co!orless needles. Mp. 75-76 °C. [a]o?* +76.5 (c = 2.37, CHCLy). IR (CHCly): 3472, 1650, 1219, 1165,

1096, 1030 cm

L& (E—14a) BLV (Z—14a) 22V TD 'H-NMR DERIILTOHEY TH 5,

[&10]

E-14a: 'H NMR (CD chemical shift): 1.35 (IH: b t-like;y/ = ca-d:3 Hz, OH), 1.47/1.51 (each 3H, s, (CH:)C),
330 (1H, dd, J = 8.0, 8.0 Hz, H-5), 3.65 (1, dd, /= 9.1, 1.7 Hz, H-Ta), 3.72 (1H, dd, J= 9.1, 3.6 Hz, H-Tb), 3.89
(1H, ddd, J=8.0,36, 1.7 Hz, H-6), 4.12 (2H, br t-like, J = ca 43 Hz, H-la and H-1b), 421, (IH, br dd, /= 8.,
5.8 Hz, H4), 4.40/4:48 (e H-1H, d;/= 108 Hz, PhCHy), 4:56/4:67 (eachi-1H, d,./=123 Hz, PhCHy), 5.72 (IH,
ddt, = 129,58, 1.3 Hz, H:3), 6.00 (1H, dtd, J= 12.9, 4.3, 0.7 Hz, H-2), 7.14-7.39 (10, m, arom.).

Z-14a:"HNMR (CDCIs) (cheffical shift): 1.47/1.53 (each 3H, 5, (CH:);C). 1.99 (IH, br tlike, J = ca.6.4 Hz, OH),
334 (1H,dd)J = 97,9.72, H:5), 3.64 (1H, dd, J= 11.0, 2.0 Hz, H-Ta), 3.73 (1H, dd, J= 11.0, 4.3 Hz, H-7b), 3.91
(1M, ddd, J =97, 43, 20 Hz, H6), 4.15 (IH, dddd, /= 130, 6.4, 6.4, 14 Ha, Hela), .18 (IH, dddd, J = 130,

0.9 Hz, H-2), 7.13-7.38 (10H, m, arom). -
L&t (E—14a) BL Y (Z—14a) OV TD PC—NMR DRERIZLLTOHEY Th B,
[£11]
E-14a: PC NMR (CDCl3) (chemical shift) : 19.4/29.4 [(CH3);C], ,62 9 (C-l ), 69.3 (€7),73.0.(C6), T3. 51144

1333 (c-z) 137.2/1382 (s arom.).
Z-14a: "C NMR (CDCl;) {¢hémical shift) : 19.4/29.4 [(CH3),C], 59.2 (C-1), 69.3 (C-7), 69.4 (C-4), 3.1 (C-6);
73.5/74.7 (PhCHy), 74.3 (C-5), 98.8 [(CH:):C], 127.7/127.9/128.1/128.2/128.4/128.5 (d arom.), 129.9 (C-3),
133.5(C-2), 137.2/138.1 (s arom.). :
&% (E—14a) BL® (Z—14a) ITH>WTHOERSHT FAB (Fast Atom Bombardment)—MS
BLUHR—-FAB—MS) ORIFERFIILLTOEY TH D,
[%&12]

" E-14a: FABMS m/z: 399 [M+H]" (pos.), FABHRMS m/z: 399.2180 (Cp4H3,0s requires 399.2171).
Z-14a: FABMS m/z: 399 [M+H]" (pos.), FABHRMS m/z: 399.2184 (CyHsOs requires 399.2171).

4 -
E#ifl 3 TEONT-LEW (E—14a) (6.2 g, 15.6 mmol), 0.045 M WER{LA R I 7 LK
(172ml, 0.78 mmol), N—AFLELKY > N—FF T F (3659, 31.2mmol), 7~ (65
ml) BLXOK 5mh) DEREAEHE: 25 KEMBRKTAZ Licky, mikHE 69g %2/,
BOZOREWE AT LIue N7 74— ZL V3L 13— -0 "INV —24-0—41Y
Favr)Fr—D—FYVta—L-7u—~7F b= (15a) BIQ 57— —0—_r I —46
—O0—A 7Y Fr—D-Vkr—D-FYVa—~FFLr—iA (15b) ORIy I i L
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7
ZOFECHST, HBOLAW (Z—14a) (1.5 g) NHHMIRME 1.68 g 287, PEOZD
BEWE A7 b0~ 774KV RBEEL. 57—V ~0—_UPL—46—0—AY 7’y
Fr—D—7Vta—D—-vr/)—~TF b= (15¢) BLIWR 57—V —0—-_I)L—4,6—0—
A4 7a)Fr-—D—F Yt —-D=7a-~"LF ¥ (156d) OHFTHF I E LT,
k&% (15a), (15b). (15¢) BLT® (15d) IOV TOHHEREER X UAMRIBRIN 227 kL
ORERIILUTO®EY TH B,

[#13]

15a: Colorless oil. [a]p™ —2.1 (¢ = 1.13, CHCL). IR (neat): 3418, 1454, 1384, 1265, 1203, 1169, 1107, 1030
cm™.

15b: Colorless plates. Mp. 121-122 °C. [alp®* +11.7 (¢ = 1.09, CHCl;). IR (CHCls): 3526, 1451, 1384, 1215,
1204, 1165, 1092, 1042 cm™. _

15¢: Colorless prisms. Mp. 91-92 °C. [aJp™* +8.5 (c = 2.46, CHCly). IR (CHCl,): 3479, 1520, 1423, 1223, 1092,
1045 cm™. ,

15d: Colorless needles. Mp. 82-83 °C. [a]p”* +4.2 (¢ = 1.38, CHCL3). IR (CHCl3): 3533, 1520, 1454, 1223, 1204,

1092 cm™.

k&% (15a), (15b). (15¢) BL W (15d) 12V TD 'H—NMR OERIILLTO@EY Th 5,
[#14]

15a: 'H NMR (CDCl3) (chemical shift) : 1.45/1.49 (each, 3H, s, (CH3),C), 2.25 (1H, dd, J="7.4, 4.8 Hz, OH), 3.11
(1H, dd, J=3.6 Hz, OH), 3.19 (1H, d, /= 6.5 Hz, OH), 3.53 (1H, ddd, /= 11.7, 7.4, 4.5 Hz, H-7a), 3.59 (1H, dd,
J=938,9.2 Hz, H-3), 3.61 (1H, ddd, J= 11.7, 4.8, 4.5 Hz, H-7b), 3.66 (1H, dd, J = 11.2, 2.1 Hz, H-1a), 3.75 (1H,
ddd, /= 6.5, 3.8, 1.6 Hz, H-5), 3.79 (1H, dd, J = 112, 3.6 Hz, H-1b), 3.86 (1H, ddd, J = 4.5, 4.5, 1.6 Hz, H-6),
3.88 (1H, ddd, /= 9.2, 3.6, 2.1 Hz, H-2), 3.99 (1H, dd, /= 9.8, 3.8 Hz, H-4), 4.45/4.52 (each 1H, d, /= 11.0 Hz,
PhCH.), 4.58/4.71 (each 1H, d, J = 12.0 Hz, PhCHy), 7.16-7.39 (10H, m, arom.).

15b:'"H NMR (CDCl;) (chemical shift) : 1.46/1.50 (each, 3H, s, (CEB),C), 2.24 (1H, t, /= 6.0 Hz, OH), 2.67 (1H,
dd, J=9.5 Hz, OH), 3.13 (1H, d, J= 1.2 Hz, OH), 3.63 (1H, dd, /= 10.9, 2.0 Hz, H-Ta). 3.68 (1H, dd, J = 10.9,
4.6 Hz, H-Tb), 3.70 (2H, dd-like, J = ca. 6.0, 5.4 Hz, H-1a and H-1b), 3.76 (IH, dd, J = 9.7, 9.7 Hz, H-5),
3.80-3.88 [3H, m, H-2, H-3, including one-proton double multiplets due to H~4 at 53.83 (J=9.7 Hz)], 3.90 (1H,
ddd, J = 9.7, 4.6, 2.0 Hz, H-6), 4.49/4.62 (each 1H, d, /= 10.9 Hz, PhCH,), 4.56/4.64 (each 1H, d, J= 12.1 Hz,
PhCHy), 7.17-7.39 (10H, m, arom.).

15¢: 'H NMR (CDCly) (cheinicﬂ shift) : 1.45/1.51 (each 3H, s, (CH3),C), 2.04 (1H, br s, OH), 2.37 (1H, br s, OH),
248 (1H, br s, OH), 3.64 (1H, dd, J = 11.0, 2.2 Hz, H-7a), 3.70 (1H, dd, J = 11.0, 4.5 Hz, H-7b), 3.71 (IH, dd, J
=9.8, 9.8 Hz, H-5), 3.72-3.76 (3H, m, H-3, H-2, H-1a), 3.79 (1H, dm, J = ca. 10.5 Hz, H-1b), 3.92 (1H, ddd, J =
9.8, 4.5, 2.2 Hz Hz, H-6), 4.01 (1H, d, J = 9.8 Hz, H-4), 4.49/4.59 (each 1H, d, J = 11.0 Hz, PhCH),), 4.56/4.64
(each 1H, d, J= 12.2 Hz, PhCH,), 7.17-7.38 (10H, m, arom).

15d: 'HNMR (CDCl5) (chemical shift) : 1.45/1.50 (each 3H, s, (CH3);C), 2.31 (1H, brs, OH), 2.79 (1H, br d, J=
2.2 Hz, OH), 2.94 (1H, br d, /= 3.7 Hz, OH), 3.68 (1H, dd, /= 11.2, 2.2 Hz, H-7a), 3.71 (1H, br dm, J = ca. 10.5
Hz, H-1a), 3.73-3.78 (1H, m, H-2), 3.78-3.84 [4H, m, H-1b, H-3, including two one-proton doublet of doublets
due to H-7b and H-5 at §3.79 (/= 11.2, 3.7 Hz) and 53.81 (J = 9.6, 9.6 Hz), respectively), 3.89 (1H, ddd, J= 9.6,
3.7, 2.2 Hz, H-6), 3.93 (1H, dd, J = 9.6, 4.4 Hz, H-4), 4.56/4.59 (each 1H, d, J = 10.8 Hz, PhCHy), 4.57/4.70
(each 1H, d, J= 12.2 Hz, PhCH>), 7.16-7.39 (10H, m, arom),
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t&% (15a), (15b), (15¢) FBL UV (15d) i2 2V TH PC—NMR DRERIILLFO®Y Th 3,
[#£15]

15a: PC NMR (CDCl;) (chemical shift) : 19.0/29.3 [(CH;),C], 64.7 (C-7), 69.1 (C-1), 69.9 (C-6), 71.3 (C-5), 71.7
(C-3), 73.3 (C-2), 73.7/73.9 (PhCHy), 75.6 (C4), 99.2 [(CH:):C), 127.8/128.1/128.2/128.3/128.4/128.6 (d,
arom.), 137.0/137.8 (s, arom). o a

15b:°C NMR (CDCl3) (chemical shift) : 19.4/29.3 [(CH3),C), 64.0 (C-1), 68.6 (C-2), 69.3 (C-7), 69.6 (C-5), 73.1
(C-6), 73.4 (C-3), 73.5/74.6 (PhCHy), 75.7 (C-4), 99.0 [(CH;).C], 127.7/127.97/128.03/128.4/128.5 (d, arom.),
137.6/138.0 (s, arom.). _

15c: >C NMR (CDCl3) (chemical shift) : 19.5/29.2 [(CHs),C], 64.2 (C-1), 69.27 (C-2), 69.33 (C-7), 69.7 (C-5),
72.1 (C4), 72.2 (C-3), 73.2 (C-6), 73.5/74.6 (PhCHy), 98.9 [(CH3),C}, 127.7/127.96/128.00/128.4/128.5 (d
arom.), 137.6/138.0 (s arom.).

15d: °C NMR (CDCl5) (chemical shift) : 19.3/29.2 [(CH;),C], 64.2 (C-1), 69.3 (C-7), 71.8 (C-2), 72.3 (C-5), 73.3
(C-3 and C-4), 73.7/74.2 (PhCH,), 73.9 (C-6), 98.9 [(CH;),C], 127.8/128.06/128.13/128.3/128.4/128.7 (d arom.),
136.8/ 137.8 (s arom.).

{t&% (15a), (15b). (15¢) BL X (15d) 12DV TOE B4yt FAB (Fast Atom Bombardment)
—MS B L THR—FAB—MS) DRIERKRIILLTO@EY Th B,
[#16]

15a: FABMS m/z: 433 [M+H]" (pos.), FABHRMS m/z: 433.2213 (Cp4H3;0- requires 433.2226).
15b: FABMS m/z: 433 [M+H]" (pos.), FABHRMS m/z: 433.2239 (C34H330; requires 433.2226).
15c: FABMS m/z: 433 [M+H]" (pos.), FABHRMS m/z: 433.2239 (C24H330; requires 433.2226).
15d: FABMS m/z: 433 [M+H]" (pos.), FABHRMS m/z: 433.2200 (C2H330, requires 433.2226).

ERpHl5 -

Eiifl 4 TRONLED (15a) BIT (15b) DREH 69 g). A XV AFALI Y R
(MOMCI, 14.6 ml, 192 mmol),¥ 4 Y 7FALTFALT I > (55.6 ml, 319 mmol), BLRI A F -k
NALT I F (200ml) % 60°C T1RRIRIG I VD EICED 13—V —-0— "IN —24—0—A
I7abYTFr—5667T— ) —0—A X AFL-—D—FYtu—L—7ua—~7F r—/ (16a)

(6.0 g E—14 26INEE68%) BLIWRET7T—Y—0—_I)L—46-0—AJFat’V5F—123
— )0 A XV AFN-D~-F YU -D-FVa—~FF r—/L (16b) (20 g; E—14 »>
LIV 23%) 2B 7, '

ZOFEIEST, (b2 (15a) BLV (15b) DEAY (925 mg) 5, 57— —0—
IN—46—0—A4 Y7ot VFT—-123~ ) —O0—RA X AFL-D-F I —-D—<r)
—~~FF b=/ (16c) (527 mg ; Z— 12 1L HINE 45%) BLUR5,7—V—0~_U P —46—-0—
A27arY)TFr—123— b —0—A+FLAFAL-—D—FYEu—D-Tu—~FFr—1

(16d) (489mg ; Z—12 M HULEK 42%) 2 H7-,

Zhbn{bE# (16a), (16b), (16c) I LTk (16d) ICOWVWT DA, HIEHER KL UFRIAHRLIX

AR MVORERIIUTOEY Th b,
[£17]
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16a: Colorless oil. Bp. 239-243 °C/0.004 mHg. [a]o® +37.9 (c = 1.90, CHCL). IR (neat): 1454, 1381, 1258,
1207, 1150, 1026 cm™.
16b: Colorless oil. Bp. 245-248 °C/0.005 mHg. [a]p™* -3.0 (c = 1.53, CHCl3). IR (neat): 1454, 1381, 1257, 1204,
1150, 1110, 1034 cm™. v
16¢: Colorless oil. [o]p>* +4.45 (c = 1.37, CHCI;). IR (neat): 1458, 1381, 1258, 1204, 1151, 1108, 1034 cm™.
16d: Colorless oil. [a]p** +14.1 (c = 1.40, CHCL). IR (neat): 1454, 1381, 1258, 1207, 1150, 1107, 1034 cm™.

{L&% (16a). (16b). (16c) B Lt (16d) IZ DV TD 'H—NMR ORERIIL T O&EY Th 5,
[#18]

16a: 'H NMR (CDCl3) (chemical shift): 1.45/1.48 (each 3H, s, (CH3),C), 3.32/3.39/3.44 (each 3H, s, OCH,OCH}),
3.66 (1H, dd, J = 11.0, 2.2 Hz, H-1a), 3.720 (1H, dd, J=9.5, 9.5 Hz, H-3), 3.722 (1H, dd, J= 10.8, 6.5 Hz, H-7a),
3.73 (1H, dd, J = 11.0, 4.5 Hz, H-1b), 3.77 (1H, dd, J = 10.8, 4.0 Hz, H-Tb), 3.88 (1H, ddd, J=9.5, 4.5, 2.2 Hz,
H-2), 3.98 (1H, ddd, J= 7.2, 6.5, 4.0 Hz, H-6), 4.01 (1H, dd, J= 9.5, 1.0 Hz, H-4), 4.07 (1H, dd, /=72, 1.0 Hz,
H-5), 4.44/4.67 (each 1H, d, J = 10.8 Hz, PhCH;), 4.57/4.66 (each 1H, d, J= 12.2 Hz, PhCHy), 4.59/4.60 (each
1H, d, J= 6.4 Hz, OCH,OCHj), 4.73/4.828 (each 1H, d, J = 6.7 Hz, OCH,OCH3), 4.812/4.826 (each 1H, d, J =
7.0 Hz, OCH,OCHs), 7.17-7.38 (10H, m, arom.).

16b: 'H NMR (CDCl;) (chemical shift) : 1.47/1.48 (each 3H, s, (CE),C), 3.33/3.34/3.41 (each 3H, s,
OCH,OCH;), 3.64 (1H, dd, J = 11.2, 5.8 Hz, H-1a), 3.68 (1H, dd, J = 10.9, 2.0 Hz, H-Ta), 3.74 (1H, dd, J= 9.7,
9.7 Hz, H-5), 3.77 (1H, dd, J = 10.9, 4.3 Hz, H-Tb), 3.81 (1H, dd, J= 11.2, 2.1 Hz, H-1b), 3.90 (1H, ddd, J=9.7,
4.3, 2.0 Hz, H-6), 3.96 (1H, dd, /= 9.7, 0.9 Hz, H-4), 4.02 (1H, ddd, /= 6.9, 5.8, 2.1 Hz, H-2), 4.08 (1H, dd, /=
6.9, 0.9 Hz, H-3), 4.49/4.71 (each 1H, d, J = 10.8 Hz, PhCH,), 4.56/4.68 (each 1H, d, J = 12.2 Hz, PhCH,),
4.62/4.64 (each 1H, d, J = 6.4 Hz, OCH,OCH;), 4.730/4.89 (each 1H, d, J = 6.6 Hz, OCH,OCH), 4.732/4.77
(each 1H, d, J= 6.6 Hz, OCH,OCH), 7.17-7.38 (10H, m, arom.).

16¢: 'H NMR (CDCl;) (chemical shift) : 1.48 (6H, s, (CH5),C), 3.36/3.39/3.40 (each 3H, s, OCH;OCH>), 3.68 (1H,
dd, J=11.0, 2.0 Hz, H-7a), 3.73 (1H, dd, J= 11.2, 4.5 Hz, H-1a), 3.76 (1H, dd, J= 11.0, 4.3 Hz, H-7b), 3.77 (1H,
dd, J=9.7,9.7 Hz, H-5), 3.86 (1H, ddd, J = 6.9, 4.5, 2.5 Hz, H-2), 3.91 (1H, ddd, J=9.7, 4.3, 2.0 Hz, H-6), 3.92
(1H, dd, J = 11.2, 2.4 Hz, H-1b), 3.97 (1H, dd, J = 9.7, 1.2 Hz, H4), 4.11 (1H, dd, J = 6.9, 1.2 Hz, H-3),
4.50/4.76 (each 1H, d, J = 11.2 Hz, PhCH5), 4.56/4.67 (each 1H, d, J = 12.2, PhCH,), 4.65/4.66 (each 1H, d, J =
6.4 Hz, OCH,OCH;), 4.71/4.72 (each 1H, d, J = 6.7 Hz, OCH;OCHs), 4.74/4.91 (each 1H, d, J = 6.7 Hz,
OCH,0OCH3), 7.21-7.38 (10H, m, arom).

16d: 'H NMR (CDCl;) (chemical shift) : 1.46/1.50 (each 3H, s, (CH:),C), 3.352/3.354/3.41 (each 3H, s,
OCH,0CHs), 3.63 (1H, dd, J= 10.9, 2.0 Hz, H-7a), 3.70 (1H, dd, J = 10.9, 4.6 Hz, H-7b), 3.72 (1H, dd, /=109,
4.9 Hz, H-1a), 3.75 (1H, dd, J = 9.8, 9.8 Hz, H-5), 3.87 (1H, ddd, J = 9.8, 4.6, 2.0, Hz, H-6), 3.94 (1H, dd, J =
10.9, 2.3 Hz, H-1b), 4.01 (1H, ddd, J= 7.2, 4.9, 2.3 Hz, H-2), 4.10 (1H, dd, J = 7.2, 1.2 Hz, H-3), 4.12 (1H, dd, J
=9.8, 1.2 Hz, H-4), 4.46/4.68 (each 1H, d, J = 10.9 Hz, PhCH;,), 4.55/4.64 (each 1H, d, J = 12.2 Hz, PhCHy),
4.64/4.66 (each 1H, d, J = 6.3 Hz, OCH,OCH;), 4.72/4.755 (each 1H, d, J = 6.6 Hz, OCH>OCH.), 4.764/4.79
(each 1H, d, J= 6.3 Hz, OCH,OCHs), 7.20-7.38 (10H, m, arom).

L&t (16a), (16b), (16c) B L (16d) (=N TD PC—NMR DRI FTOEY TH B,
[£19]
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16a: *C NMR (CDCls) {chemical shift) : 19.0/29.4 [(CH;),C], 55.4/55.6/56.0 (OCH,0CHy), 67.9 (C-7), 69.6 (C-1),
70.7 (C-3), 73.47 (C-2), 73.52/73.8 (PhCHy), 74.0 (C4), 76.6 (C-6), 71.3 (C-5), 96.7/97.1/97.4 (OCHOCH;),

98.7 [(CHs),C], 127.6/127.7/127.9/128.3/128 4 (d, arom.), 137.8/138.2 (s, arom.).

16b: "°C NMR (CDCl;) (chemical shift) : 19.0/29.5 [(CH:)C], 55.4/55.7/56.0 (OCH;OCH3), 68.2 (C-1), 69.86
(C-5), 6994 (C-T), 712 (C4), T3.4/73.6 (PhCHy), 73.7 (C-6), 76.6 (C-3), 783 (C-2), 96.7/97.4/983

(OCH;OCH3), 98.5 [(CH:),C], 127.5/127.6/127.7/127.9/128.26/128.29 (d, arom.), 138.2/138.3 (s, arom.).

16¢: °C NMR (CDCl) (chemical shift) : 19.1/29.5 [(CH3);C), 55.3/55.7/55.9 (OCH,OCH), 67.8 (C-1), 69.96
(C-T), 7002 (C-5), 719 (C4), T3.5/73.6 (PhCHp), 73.6 (C-6), 766 (C-3), 77.3 (C-2), 96.8/97.198.1

(OCH;OCH3), 98.5 [(CH:),C}, 127.56/127.62/127.9/128.27/128.30 (d arom.), 138.3/138.4 (s arom.).

16d: "’C NMR (CDCl;) (chemical shift) : 19.0/29.4 [(CHs)C}, 55.3/55.9/56.0 (OCH,OCH;), 68.2 (C-1), 69.6
(C-T), 71.2 (C-5), T3.4/74.1 (PhCH?), 73.6 (C-6), 74.5 (C-4), 76.1 (C-3), 76.7 (C-2), 96.8/97.0/97.1 (OCH0CH),
98.8 [(CH;).C], 127.6/127.7/ 127.8/ 12830/ 128.34 (d arom.), 138.0/138.3 (s arom.).

&% (16a). (16b). (16¢c) XUt (16d) ITOWVT @E%ﬁﬂﬁ FAB (Fast Atom Bombardment)
—MS B LU HR—FAB—MS) ORIERRIILLFOEY Th b,
[#%20])

16a: FABMS m/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.2983 (C3oHasOo requires 565.3012).
16b: FABMS mv/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.3013 (C3oHasO1o requires 565.3012).
16¢: FABMS m/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.3002 (C3oHasOso requires 565.3013).
16d: FABMS m/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.3026 (CsoHlasOyo requires 565.3013).

EhEpi6 :
EHifl 5 THOLNALEY (16a) O (2.85g,5.05 mmol) % 1,4—VAXH (45ml) . KR

AEFFY A (400mg) DFET. /~7 Sy LREFRAVTEMRT TSI LICLY, 24-0—
AV 7uvrys5F—567—F)—-0—4 FELAFA-D—F VO -—L-—TBR-—~"TF IV

(17a) (1.87 g ; LR 96%) 2 /7,

- DFE®EICE-T. LAY (16b) (864 mg, 1.53 mmol). {L&# (16¢) (287mg,0.51mmol) I
I oMeet (16d) (275 mg, 0.49 mmol) » 6. ZREN L EEEXTREND 4601 Y7
rYFr—123—FJ -0 4 FFAFA-D—-F U EUT-D—7Y T —~FF k— (17b)
(567 mg ; XK 96%) . 46— 0— 4/7"21:)7‘./ 123~ rY —O— A+ AFNV—D— 7Y
ru—D—<wy /) —~FF h—n (17c) (179mg ; ITE 92%) . BLXr46-0—A VTR TV
—123—FY—0—* r¥AFAL-D—FYER-—D-T O~ —~FF b= (17d) (170 mg ; IX
R 91%) #HI

(e (17a). (17b). (17¢) BXG (17d) KOV TOFR, HEEEER X URABRIBIN A~
7 MAORERIUUTOEY TH D,

[%21]
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17a: Colorless oil. Bp. 176-179 °C/0.004 mmHg. [o]p® +37.6 (¢ = 2.89, CHCLy). IR (neat): 3418, 1454, 1384,

1265, 1207, 1151, 1108, 1034 cm™.
17b: Colorless plates. Mp. 64.5-65 °C. Bp. 173—175 °C/0.005 mmHg. [a]p** —59.2 (c = 1.27, CHCL). IR (neat):

3422, 1454, 1384, 1261, 1204, 1152, 1109, 1034 cm™.
17¢: Colorless oil. fa]p?* —9.1 (c = 3.16, CHCL). IR (neat): 3420, 1458, 1384, 1261, 1204, 1153, 1108, 1030

cm’'

l7¢!|: Colorless oil. [a]p?* +22.4 (¢ = 3.30, CHCL). IR (neat): 3421, 1458, 1385, 1261, 1207, 1151, 1108, 1034
cm .

ket (17a). (17b). (17¢) BX T (17d) {22V T 'H—NMR O&ERIZLTDOEY TH 3,
[#22]
17a: '"H NMR (CDCl;) (chermical shif) : 1.39/1.50 (each 3H,'s, (CH:),C), 2.17 (1H, dd-like J = ca. 7.0, 6.0 Hz,
OH), 3.38/3.41/3.44 (each 3H, s, OCH,OCH), 3.66 (1H, ddd, J = 8.6, 8.6, 2.3 Hz, H-3), 3.68 (1H, dd, /= 10.3,
7.2 Hz, H-7a), 3.72-3.79 [3H, m, H-1a H-2, including one-proton doublet of doublets due to H-7b at 6376 (J=
103, 5.7 Hz)}, 3.82 (IH, d, /= 2.3 Hz, OH), 3.83-3.88 (1H, m, H-1b), 3.89 (1H, dd, J = 8.6, 6.0 Hz, H-4), 3.91
(1H, dd, J = 6.0, 2.6 Hz, H-5), 3.97 (1H, ddd, /= 7.2, 5.7, 2.6 HL H-6), 4.65 (2H, s-like, OCH,OCH;), 4.74/4.76
(each 1H, d, J= 6.7 Hz, OCHOCH3), 4.78/4.85 (each 1H, d, J=6.0 Hz, OCH,OCH;).
17b: 'H NMR (CDCl3) (chemical shift) : 1.42/1.49 (each 3H, s, (CH3),C), 2.14 (1H, dd-like J=ca. 7.8, 4.6 Hz,
OH), 3.41/3.42/3.46 (each 3H, s, OCHOCH3), 3.63 (1H, dd, J=11.2, 3._2 Hz, H-1a), 3.72-3.82 [SH, m, H-5, H-6,
H-7a, and OH, including one-proton doublet of doublets due to H-1b at 5 3.75 (/= 112, 23 Hz)}, 3.82-3.86 (2H,
m, H-4, H-7b), 3.97 (1H, ddd, J = 8.3, 3.2, 2.3 Hz, H-2), 4.06 (1H, dd, J= 8.3, 2.9 Hz, H-3), 4.66/4.67 (each 1H,
d, J= 6.6 Hz, OCH,OCH;), 4.76 (2H, br d, J=ca. 6.8 Hz OCH,OCHs;), 448 (1H, d, J = 6.9 Hz, OCH,OCH3),
487(IH,d,J=63 HzOCH,OCHy).
17¢: '"H NMR (CDCly) (d\dniml shift) : 1.43/1.48 (each 3H, s, (CH5),C), 2.16 (1H, br dd-like J=ca 7.2, 4.0 Hz,
OH), 3.39/3.42/3.49 (each 3H, s, OCHOCH,), 3.55 (1H, d, /= 4.8 Hz, OH), 3.71 (1H, dd, J = 110, 3.1 Hz,
H-1a), 3.72 (1H, ddd, J = 9.6, 9.6, 4.8 Hz, H-5), 3.76-3.87 [4H, m, H-6, H-7a, H-7b, including one-proton
doublet of doublet of doublets due to H-2 at §3.85 (J = 8.4, 3.1, 2.4 Hz)], 3.90 (1H, dd, J = 11.0, 2.4 Hz, H-1b),
3.95 (1H, dd, J = 9.6, 2.4 Hz, H-4), 407 (1H, dd, J = 8.4, 2.4 Hz, H-3), 4.68/4.700 (1H, d, J = 6.5 Hz,
OCH,OCH:), 4.69/4.74 (1H, d, J = 6.5 Hz, OCH,OCHj3), 4.702/4.85 (1H, d, J= 6.5 Hz, OCH;OCH3).
174: 'HNMR (CDCl3) (chemical shift) : 1.39/1.49 (each 3H, s, C(CHs),), 2.19 (1H, br t-like, J= ca 5.3 Hz, OH),
3.37/3.42/3.43 (each 3H, s, OCH,OCHs), 3.648 (1H, ddd, J=19.1, 9.1, 2.1 Hz, H-5), 3.650 (1H, dd, /= 10.5, 6.9
Hz, H-1a), 3.71-3.78 [3H, m, H-6, H-7a including one-proton doublet of doublets due to H-1b at §3.73 (J=10.5,
4.7 Hz)], 3.85 (1H ddd, /=7.2,5.3,5.3 Hz, H-7b), 3.88 (1H, dd, J= 9.1, 4.4 Hz, H-4), 3.98 (1H, dd, /=44, 3.1
Hz, H-3), 4.112 (1H, ddd, J = 6.9, 4.7, 3.1 Hz, H-2), 4.114 (1H, 4, J = 2.1, OH), 4.63/4.64 (each 1H, d, /= 6.7,
OCH,0OCH;), 4.77/4.30 (each 1H, d, J= 6.7, OCH;OCH;), 4.78/4.83 (each 1H, d, J= 6.4 Hz, OCH,OCH;).

L& (17a), (17b), (17¢) B LT (17d) (2 2VWTD *C~NMR ORERIZLUTO@EY TH D,

[%23]
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17a: °C NMR (CDCL) (chemica! shift) : 19.4/29.3 [(CH;);C], 55.6/56.0/56.4 (OCH,OCH), 63.2 (C-1), 66.2 (C-3),
67.3 (C-7), 72.0 (C4), 72.9 (C-2), 76.5 (C-6), 81.0 (C-5), 97.0/97.6/98.67 (OCH,OCH;), 98.70 [(CH3):C).

17b: °C NMR (CDCls) (chemical shift) : 19.2/29.2 {(CH3),C], 55.6/55.7/56.2 (OCH,OCHs), 63.1 (C-7), 63.3 (C-5),
67.1 (C-1), 73.0 (C-4), 73.1 (C-6), 77.3 (C-3), 77.5 (C-2), 96.9/97.0/99.5 (OCH,OCH), 99.2 [(CH3),C].

17¢: *C NMR (CDCl;) (chemical shift) : 19.4/29.4 [(CH;),C], 55.6/55.7/56.8 (OCH,OCHs), 63.0 (C-7), 63.4 (C-5),
67.5 (C-1), 72.5 (C-4), 73.1 (C-6), 76.17 (C-3), 76.22 (C-2), 97.0/97.6/99.0 (OCH,OCH3), 99.1 {(CH3),C].

17d: *C NMR (CDCL) (chemical shift) : 19.3/29.2 [(CH;),C], 55.3/55.8/56.1 (OCH,OCHs), 63.4 (C-7), 64.6 (C-5),
67.5 (C-1), 72.2 (C-4), 73.0 (C-6), 76.3 (C-2), 79.3 (C-3), 96.6/96.87/96.93 (OCH,OCH;), 98.6 [(CH3),C].

fte# (17a). (17b). (17¢) BIT (17d) IZ OV TOERSHT FAB (Fast Atom Bombardment)
—MS B L T*HR—FAB—MS) DHIEREIILUTOEY ThH 3,

[&24]
17a: FABMS m/z: 385 [M+H]" (pos.), FABHRMS m/z: 385.2072 (Cy6H3301o require 385.2074).

17b: FABMS m/z: 385 [M+H]" (pos.), FABHRMS m/z: 385.2085 (Cy6H33010 require 385.2074).

17c: FABMS m/z: 385 [M+H]" (pos.), FABHRMS m/z: 385.2097 (C1Ha30, require 385.2074).

17d: FABMS m/z: 385 [M+H]" (pos.), FABHRMS m/z: 385.2090 (CsH3304o require 385.2074).
EHH 7 :

£l 6 THRLNLAW (17a) (1.09, 26 mmo) BE Tk Y =F A7 I > (0.9 ml, 6.5 mmol) .
BLFA=1 (250 p1,3.4mmol) BI T/ nu X # Bk (20ml) % 0°C T 30 AR+ 5
ZEEEVEOLNIMRHE 1.39 &, KEBAET FU UL (800mg, 9.5mmol) DOTEET. M
L% QomD) 7E b=t U (20ml) BLTA (20 ml) DRSS, B vHKEF MY 7 A (1.67
g, 7.8 mmol) BX UL T =V b n—Kkfp (100 mg) Ik VB2 LickY, 24—0—
AT Fr—567T—F)—0—RA rFIRFA-D—-FY¥a—L—Ta—~FFh—i 1,3
—RREB= X7/ (2a) (593mg ; LXK 51%) B,

ZOFEHEST, L& (17b) (539 mg, 1.4 mmol), &% (17¢) (154 mg, 0.4 mmol)
XMEE®H (17d) (148 mg, 0.39 mmol) 725, 46—0—4 Y/ YFr—123— ) —0— 2
FEFYAFA—D-F I Eu—D—FNa—~TF h— 57—BRHEET R/ (2b) (356mg ;
WNEE57%).46— 00—/ 7ut’y5—123— r) —0O—RA ¥ AFAL—-D—F Y Ea—D—=
¥ =ANTF b= 5T -RIRFB T X7 /V (2¢) (134mg ; WK 78%), BL U 4,6—0—A VS
YT —123-F)~0—RA bXIAFA—D—Z Y —D—TFa—~TFF h—/L 57 B
B 27N (2d) (7T4mg ; INE 47%) 2 FhENBI-,

{t8® (2a). (2b). (2¢) BL T (2d) IOV TDHERER L OFRARRIN R =7 A DORER
U TFOEY Th 3, '

[&25]

2a: Colorless oil. [a]p? +5.02 (c = 2.57, CHCL,), IR (neat): 1454, 1416, 1250, 1203, 1151, 1110, 1026 cm™.

2b: Colorless prisms. [’ ~29.4 (c = 2.50, CHCl3). Mp. 79-80 °C. IR (CHCly): 1416, 1231, 1200, 1150, 1107,
1018 cm™. »

2c: Colorless oil. {a]p** ~9.9 (c = 6.00, CHCI;). IR (neat): 1458, 1420, 1253, 1204, 1153, 1112, 1034 cm™.

2d: Colorless oil. [aJp™ ~12.5 (c = 5.68, CHCl,). IR (neat): 1458, 1420, 1252, 1204, 1152, 1114, 1026 cm’™.
E&® (2a). (2b), (2c) BLWX (2d) 25V TD 'H-NMR OERIZLLFTO®EY Th 3,

[#26]
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2a: '"H-NMR (CDCl;) (chemical shift) : 1.45/1.56 (each 3H, s, (CH3),C), 3.38/3.41/3.43 (each 3H, s, OCH,OCH5),
3.74 (1H, dd, J = 11.0, 5.0 Hz, H-7a), 3.77 (1H, dd, J= 11.0, 3.4 Hz, H-7b), 3.92-3.77 (2H, m, H-5 and H-6), 4.22
(1H, ddd, J = 10.3, 9.8, 4.8 Hz, H-2), 4.25 (1H, dd, J = 9.8, 2.7 Hz, H-4), 4.46 (1H, dd, J = 10.3, 4.8 Hz, H-1eqg),
4.60 (1H, dd, J = 10.3, 10.3, H-1ax), 4.64/4.66 (each 1H, d, J = 6.7 Hz, OCH;OCHs), 4.74/4.77 (each 1H, d, J =
6.7 Hz, OCH,OCH;), 4.75/4.78 (each 1H, d, J = 6.7 Hz, OCH,OCH;), 4.87 (1H, dd, J=9.8, 9.8 Hz, H-3).

2b: "HNMR (CDCly) (chemical shift) : 1.46/1.56 (each 3H s, (CH),C), 3.38/3.40/3.46 (each 3H, s, OCH,OCH;),
3.60 (1H, dd, J = 11.5, 6.0 Hz, H-1a), 3.81 (1H, dd, J= 11.5, 2.6 Hz, H-1b), 3.94 (1H, dd, J = 6.6, 1.7 Hz, H-3),
4.01 (1H, dd, J = 6.6, 6.0, 2.6 Hz, H-2), 4.25 (1H, ddd, J = 10.6, 9.5, 4.9 Hz, H-6), 4.26 (1H, dd, /= 9.5, 1.7 Hz,
H-4), 4.47 (1H, dd, J = 10.6, 4.9 Hz, H-Teq), 4.61 (1H, dd, J= 10.6, 10.6 Hz, H-7ax), 4.63/4.65 (each 1H, d, J =
6.6 Hz, OCH,OCH3), 4.71 (1H, dd, J=9.5, 9.5 Hz, H-5), 4.74 (2H, d, J = 6.6 Hz, OCH;OCH,), 4.78 (1H, d, J =
6.6 Hz, OCH;OCH), 4.81 (1H, d, J = 6.6 Hz, OCH,OCH3).

2¢: '"HNMR (CDCh) (chemical shift) : 1.47/1.55 (each 3H, s, (CH3),C), 3.39/3.42/3.46 (each 3H, s, OCH,OCH;),
3.72 (1H, dd, J = 11.2, 3.6 Hz, H-1a), 3.80 (1H, ddd, J = 7.8, 3.6, 2.4 Hz H-2), 3.91 (1H, dd, /= 11.2, 2.4 Hz,

H-1b), 3.97 (1H, dd, J= 7.8, 1.6 Hz H-3), 4.26 (1H, ddd, J= 103, 9.8, 4.8 Hz, H-6), 4.29 (1H, dd, /= 9.8, 1.6 Hz,
H-4), 4.49 (1H, dd, J = 103, 4.8 Hz H-Teq), 4.62 (H, dd, /= 10.3, 103 Hz, H-7ax), 4.68 (2H, s, OCH;OCH),
4.71/4.73 (each 1H, d, J = 6.7, OCH,OCH), 4.71 (1H, dd, J = 9.8, 9.8 Hz, H-3), 4.72/4.80 (1H, d, J = 6.2 Hz,
OCH,OCH).

2d: 'H NMR (CDCls) {chemical shifi) : 1.43/1.56 (each 3H, s, (CH:),C), 3.38 (3H, s, OCH,OCHj), 3.43 (6H, 5,
OCH,OCH), 3.69 (1H, dd, J = 10.5, 4.0 Hz, H-1a), 3.85 (1H, ddd, J = 7.7, 4.0, 2.8 Hz, H-2), 3.87 (1H, ddd, J =
10.5, 2.8 Hz, H-1b), 3.97 (1H, dd, /= 7.7, 2.0 Hz, H-3), 4.24 (1H, ddd, J= 10.5, 9.8, 4.8 Hz, H-6), 4.43 (1H, dd, J
=9.8,2.0 Hz, H4), 4.47 (1H, dd, J = 10.5, 4.8 Hz, H-Teq), 4.60 (1H, dd, J = 10.5, 10.5 Hz, H-Tax), 4.66 (2H, s,
OCH,OCH;), 4.74/4.78 (each 1H, d, /= 6.5 Hz, OCH,OCH), 4.77 (2H, s, OCH;OCH;), 4.83 (1H, dd, J = 9.8,
9.8 Hz, H-5).

e (2a). (2b). (2¢) BLW (2d) 1225V T®D PC—NMR OREEIILLTO®EY ThH A,
[&27]

2a: ’C-NMR (CDCl;) (chemical shift) : 19.1/28.7 [(CH3),C}, 55.5/55.8/56.2 (OCH,OCH), 64.3 (C-2), 68.0 (C-7),
71.0 (C-4), 73.0 (C-1), 76.5/76.6 (C-5 and C-6), 78.1 (C-3), 96.8/97.1/97.9 (OCH;OCH3), 101.2 [(CH;),C).

2b: >C NMR (CDCl;) (chemical shift) : 19.1/28.8 [(CH3),C], 55.4/55.8/56.5 (OCH;OCHs), 64.6 (C-6), 68.0 (C-1),
69.6 (C-4), 73.1 (C-7), 73.5 (C-3), 76.5 (C-5), 77.2 (C-2), 96.8/97.3/98.2 (OCH,OCH;), 101.3 [(CH;).C}.

2¢: ®C NMR (CDC);) (chemical shift) : 19.2/28.8 [(CH;),C], 55.5/55.8/56.5 (OCHOCH3), 64.5 (C-6), 67.0 (C-1),
70.0 (C4), 73.1 (C-7), 73.6 (C-3), 75.9 (C-2), 76.8 (C-5), 96.9/97.2/98.6 (OCH,OCH), 101.4 [(CH;),C).

2d: *C NMR (CDCl;) (chemical shift) : 19.1/28.7 [(CH3),C], 55.4/56.0/56.4 (OCH,OCH3), 64.3 (C-6), 66.9 (C-1),
71.1(C-4), 73.0 (C-7), 75.8 (C-2), 76.1 (C-3), 77.9 (C-5), 96.7/96.9/97.9 (OCH,OCHj), 101.2 [(CH;),C).

k&t (2a). (2b). (2c) BLW (2d) 1TV THEE>HT FAB (Fast Atom Bombardment)—
MS B X UHR—-FAB—MS) ORIERLERIZILLTO@Y TH 5,
[%28] '

2a: FABMS my/z: 447 [M+H]' (pos.), FABHRMS mv/z: 447.1561 (Cy6H3,0:S, requires 447.1537).
2b: FABMS mv/z: 447 [M+H]' (pos.), FABHRMS mv/z: 447.1545 (C16H3104,S, requires 447.1537).
2¢: FABMS m/z: 447 [M+H]" (pos.), FABHRMS m/z: 447.1559 (C16H3101,S, requires 447.1537).
2d: FABMS m/z: 447 [M+H]" (pos.), FABHRMS m/z: 447.1549 (C;H3101,S, requires 447.1537).

EiEHl 8 -
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D—75E/—2nb4TE 51% OINKRTER L LEEEX 10b oELHE TS 35—V —
0—_RyUN—12-0—A Y FutYFr—a—D-—TFt /775 /—2 (16.0 g, 43.2 mmol) %H
W, FEERA1 LFEICLTC. LEEER E—12b TRAND tert— 7 F (E)—57—-Y -0
RN —-23—-VFAEL-D-TFE ) —~F—2—x /)T~ b BIREREENX Z—-12b
THIND tet—TFN (Z)— 57— —0—_IN—23-VFFXxy-—D-TIFE /) —~T k-
2—x/)x— FOESY 165 g (10b N HULE 89%) #H/iz, ZhxHREELT E—12b (9.8g,
53%) %87, £/, BE»HLAYE—12b BT Z—-12b OEAY (6.7 9, 36%) 57, L&
¥ E—12b BL T Z2—12b IcHWT, A, HHERE, FIVGRINZ 22 b, 'H-NMR, “C—
NMRZ 7 M DOBIEEZIToEREUTIIRT,

[&29]
E-10b: colorless needles (from n-hexane-diethyl ether). Mp 95-96 °C. [a]p? +60.6 (c = 0.7, CHCI3). IR
(nujol): 3337, 1712, 1655, 1377, 1335, 1277, 1145. 1111, 1096 cm ™"
E-10b: 'H NMR (CDCl3) (chemical shift) : 1.49 (9H, s, (CH3),C), 2.68 (d, J= 5.5 Hz, OH), 3.09 (d, /=9.2 Hz,
OH), 3.57 (dd, J = 9.8, 5.5 Hz, H-7a), 3.60 (dd, /= 8.3, 3.2 Hz, H-5), 3.65 (dd, J = 9.8, 3.5, Hz, H-7b), 3.92
(dddd, /= 8.3, 5.5, 5.5, 3.5 Hz, H-6), 4.488/4.578 (each, d, /= 11.5, PhCHy), 4.58 (1H, dddd, /=9.2, 4.0, 3.2,
2.0 Hz, H-4), 4.492/4.55 (each, d J = 11.8, PhCH}), 6.10 (dd, J=15.5, 2.0 Hz, H-2), 7.02 (dd, /= 15.5, 4.0 Hz,
H-3), 7.20-7.38 (10 H, m, arom.).
Z-10b: "H NMR (CDCls) (chemical shift) : 1.46 (9H, s, (CH3),C), 3.14 (1H, d, J=5.5, OH), 3.61-3.67 (1H, m,
H-7a), 3.71 (1H, dd, J= 6.9, 2.9 Hz, H-5), 3.72 (1H, dd, J = 9.8, 3.7 Hz, H-7b), 4.00 (1H, d, J = 6.6 Hz, OH),
4.05 (1H, dddd, J=17.1, 6.9, 5.5, 3.7 Hz, H-6), 4.53 (1H, d, J = 11.8 Hz, PhCH,), 4.55-4.58 3H, m, PhCH)),
5.28 (1H, dddd, /= 6.9, 6.6, 2.9, 1.7 Hz, H-4) 5.77 (1H, dd, /= 12.0, 1.7 Hz, H-2), 6.29 (1H, dd, J = 12.0, 6.9
Hz, H-3), 7.21-7.37 (10H, m, arom.).
E-10b: ®C NMR (CDCL) (chemical shift) & 28.1 [(CH;);C], 70.6 (C-4), 70.66 (C-7), 70.69 (C-6), 73.5/73.8
(PhCHy), 79.4 (C-5), 81.4 [(CH3)sC], 123.5 (C-2), 127.9/128.0/128.1/128.47/128.52 (d, arom.), 137.38/137.5
(s, arom.), 146.5 (C-3), 165.6 (C-1).
Z-10b: °C NMR (CDCls) (chemical shift) : 28.1 [(CH;),C], 68.3 (C-4), 70.9 (C-6), 71.1 (C-7), 73.4/73.7
(PhCHy), 80.3 (C-5), 81.3 [(CH3),C], 122.6 (C-2), 127.7/127.8/127.9/128.38/128.40 (d, arom.), 137.8/138.0 (s,
arom.), 148.6 (C-3), 166.0 (C-1).
EREHF 9 - :

EHl 8 CARLN-LAY E—12b (4.86 g, 11.4 mmol) AT, EREEKH 2 LAKITLT,
BIRWE 5329 2B, VEOMRWENS L7 u~v /774X VERL, LE#EXE
—13b—1 TEREN5 tet— 7 FNL (B)—57—V—0— RV INV—23-TF7FFV—46-0—AY
Y Fy—D-FFE ) —~F h—2—x ) z— hOH/FRAI I E Lic, (ke E—13b—
1125V T. 'H=NMR. BC—NMR 27 M OREZIToLRERELUTICRT,

[%30]
E-13b-1: "H NMR (CDCl;) (chemical shift) : 1.36/1.45 (each 3H, s, (CH3),C), 1.48 (9H, s, (CH;):0), 3.51 (1H,
dd, J = 10.5, 4.5 Hz, H-7a), 3.53 (1H, dd, J = 10.5, 4.0 Hz, H-7b) 3.75 (1H, dd, /= 7.0, 3.8 Hz, H-5) 3.87 (1H,
ddd, J="1.0, 4.5, 4.0 Hz, H-6), 4.26/4.46 (each 1H, d, /= 11.2 Hz, PhCH,) 4.49/4.57 (each 1H, d, /= 12.2 Hz,
PhCHy,), 4.54 (1H, ddd, J=5.2, 3.8, 1.7 Hz, H-4) 6.09 (1H, dd, J = 15.6, 1.7 Hz, H-2) 6.95 (1H, dd, /= 15.6,
5.2 Hz, H-3) 7.16-7.37 (10H, m, arom.).
E-13b-1: °C NMR (CDC);) (chemical shift) : 23.9/24.9 [(CH3),C}, 28.1 [(CH3);C], 69.8 (C-7), 71.2 (C-4),
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722 (C6), 73.3/73.5 (PhCH;), 78.1 (C-5), 803 [(CH3)%C], 1013 [(CH3)Cl, 1243 (C-2),
127.7/127.85/127.92/128.26/128.31/128.4 (d, arom.), 137.5/138.0 (s, arom.), 141.9 (C-3), 165.4 (C-1).
Efl1 0 :

EHil 9 TR LNI{LEY E—13b—1(5.3g) #BVT., LiEFERKEH 3 LFkIC LT, LiEmE
#* E—14b—1 THEND (E)—57—V—0—-_UIN—23-VF4F%T—46-0—4/7uy
YyFo—D—TFE ) —~F h—2—x=h—/ 38g &B, EHIT, EMEFI4BLT5ITLIH
5T, FEHER 16e—1 TRENB57-T-0—_rIL—46-0—AYFut’Y7-123
—hY—O—RA FFUAFA—D—ZVEa—D-—HF5 h—~T7F h—/L 268 g, (E—10b 55
IE 59%) LR EEMEER 16f—1 TREND 1,3-V-0—_vIN—24-0—o VTRV
57 —8567— Y —0—RA XV AFA—D-—FYVEO—-L-FO—~TF =/ 037 g (E—
10b 2 HULER 8%) 2B, (LA 16e—112>V T, 'H-NMR, "C~NMR 27 b ORIE %
fToTERREEZLUTILRT,

[#31]
16e-1: '"H NMR (CDCl;) (chemical shift) : 1.35/1.45 (each 3H, s, (CHs),C), 3.34/3.37/3.38 (each 3H, s,
OCH,OCHy), 3.52 (1H, dd, J = 10.1, 5.3 Hz, H-7a), 3.58 (1H, dd, J = 10.1, 5.9 Hz, H-7b), 3.69 (1H, dd, J =
9.8, 8.0 Hz, H-12), 3.780 (1H, dd, J= 4.1, 2.4 Hz, H-5), 3.782 (1H, dd, /= 9.8, 6.0 Hz, H-1b), 3.98 (1H, ddd, /
=8.0, 6.0, 1.4 Hz, H-2), 4.03 (1H, dd, J=9.3, 2.4 Hz, H-4), 4.08 (1H, dd, J=9.3, 1.4 Hz, H-3), 4.13 (1H, ddd,
J=529, 5.3, 4.1 Hz, H-6), 4.41/4.55 (each 1H d, J = 11.5 Hz, PhCH,), 4.56/4.59 (each 1H, d, J = 12.2 Hz,
PhCH,), 4.61/4.62 (each 1H, d, J = 5.5 Hz, OCH,OCH), 4.63/4.67 (each 1H, d, J = 6.5 Hz, OCH;OCH),
4.74/4.79 (each 1H, d, J= 6.7 Hz), 7.24-7.36 (10H, m, arom.).
16e-1: °C NMR (CDCls) (chemical shift) : 24.1/26.7 {(CH3),C]}, 55.4/55.7/56.2 (OCH,OCH), 67.6 (C-1), 68.8
(C4), T1.3 (C-T), T1.4/73.4 (PhCH,), 73.2 (C6), 75.5 (C-5), 76.5 (C-3), 76.7 (C-2), 96.8/98.4/98.8
(OCH;OCH), 100.6 [(CH;),C), 127.5/127.7/127.8/128.3/128.4 (d, arom.), 138.0/138.4 (s, arom.).
EiaFl1 1 _

EHiF 1 0 TRLNI{LES Y 16e—1(2.86 g, 5.07 mmol) % AWT, LEFEMFI6 L FKIC LT,
ISR 17Te—1 THEND 46-0— Y7ty 5 —123—hY—0— A bFF T AFL—
D—ZVkua—D—HTF7 h—~TF b— 1.81g K 93%) 2/, (LEW 1Te—11T OV T,
TH—NMR., C—NMR A7 MOREZIToEEREZLUTICRT,

[#%32]
17e-1: '"H NMR (CDCL) (chemical shift) : 1.33/1.42 (each 3H, s, (CH3),C), 1.98 (IH, br s, OH),
3.375/3.377/3.46 (each 3H, s, OCH,OCHj), 3.62 (1H, dd, J= 9.2, 9.2 Hz, H-1a), 3.68 (1H, ddd, J = ca. 6.6,
6.6, 3.2 Hz, H-6), 3.69-3.75 (I1H, br-m, H-7a), 3.83 (1H, dd, J = 9.2, 5.5 Hz, H-1b), 3.84-3.89 (1H, br-m,
H-7b), 3.92 (1H, ddd, J= 9.2, 5.5, 1.7 Hz H-2), 3.95 (1H, dd, J= 9.7, 3.4 Hz, H-4), 3.98 (1H, ddd, /= 3.7,
3.4, 3.2 Hz H-5), 4.16 (1H, dd, J= 9.7, 1.7 Hz H-3), 4.40 (1H, d, J = 3.7 Hz, OH), 4.62/4.64 (each 1H, d, /=
6.6 Hz OCH,OCH), 4.71/4.76 (each 1H, d, J = 6.9 Hz OCH,OCH), 4.77/4.96 (each 1H, d, J = 6.9 Hz
OCH,OCH5).
17e-1: *C NMR (CDCly) (chemical shift) :24.0/24.6 [(CH3),C], 55.7/55.8/56.6 (OCH,OCHy), 63.7 (C-T),
66.5 (C-1), 68.3 (C-5), 69.3 (C-4), 73.9 (C-6), 76.9 (C-3), 77.1 (C-2), 97.0/98.7/99.4 (OCH,OCH3), 101.2
[(CH3)C].
EiEFl1 2 :
EHif 1 1 TRLNI-{LEH 17e—1 (711 mg, 1.9 mmol) & HWT, EEREREF 7 & RERIZ LT,
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LEEHEER 2e—1 TREND 46—-0— AV 70t YT ~123—FY —0—RA FEXIAF AL —
D—27V%u—-D—H7 7 h—~TF b/l 57-RIMEETZ5/L 686 mg (ILFE 8%) B/,
LE® 2e—112250T, PC—NMR 27 M ORER TR 2 U FIORT,

[#%33] "
2e-1: °C NMR (CDCl;) (chemical shift) : 23.0/25.8 [(CH:),C], 55.6/55.8/56.4 (OCH,0OCH), 62.0, 66.6,
67.4,72.9, 75.5, 76.6, 82.0, 96.9/98.2/98.9 (OCH,0CH3), 103.3 [(CH3),C].
EREFl1 3 |

£t 8 THLN{LEY E—12b(9.2921.5mmol) VT, LEEMEIS L FEICL T, ®
RWE 116 g 2B/, PEOMRYWEIS LrZu~ /57 —ic X 0BRIL, kst E—
13b—2TEREND tet—TFN (BE)—57—V—0—_UIN—-23—VFFF L —46—0—0— 2

FEVRAFN-—D-TIFE) —~T+—2—x ) - rOBHFAY I L Lis, &% E—13b—2
20T, HHEREE, RARBRILR Y kv, 'TH-NMR, "C—NMRX~2 F, BRMT FAB (Fast
Atom Bombartmemt)}-MS i3 X (8 HR-FAB-MS DO#IE #1T - =R % LU FIoRT,

[#34] -

E-13b-2: Colorless oil [a]p’* -19.4 (¢ = 1.00, CHCL). IR (CHCls): 1713, 1654, 1454, 1365, 1307, 1253,
1211, 1153, 1103, 1038 cm™".

E-13b-2: '"H NMR (CDCls) (chemical shift) : 1.48 (9H, s, (CH:);C), 3.34/3.36 (1H, s, OCH,OCH5), 3.73
(1H, dd, J = 10.3, 4.4 Hz, H-7a), 3.76 (1H, dd, J = 6.0, 4.0, H-5), 3.79 (1H, dd, J = 10.3, 3.2 Hz, H-7b), 3.91
(1H, ddd, J= 6.0, 4.4, 3.2 Hz, H-6), 4.46 (1H, ddd, J = 6.3, 4.0, 1.2 Hz, H-4), 4.52/4.54 (each 1H, d, J = 12.0
Hz, PhCH,), 4.59/4.63 (each 1H, d, J = 11.2 Hz, PhCH,), 4.62/4.63 (each 1H, d, J = 6.9 Hz, OCH,OCH3),
4.73/4.75 (each 1H, d, J = 6.9 Hz, OCH,OCH3), 5.98 (1H, dd, /= 15.8, 1.2 Hz, H-2), 6.86 (1H, dd, J = 15.8,
6.3, H-3), 7.24-7.35 (10 H, m, arom.).

E-13b-2: °C NMR (CDCL) (chemical shift) : 28.1{(CHs)sCl, 55.7/56.1 (OCH,OCH3), 69.6 (C-7), 73.4/74.7
(PhCHy), 75.7 (C-4), 76.9 (C-6), 80.5 [(CH;):C], 80.7 (C-5), 95.4/96.9 (OCH,OCHs), 124.9 (C-2),
127.6/127.7/127.9/128.2/128.26/128.34 (d, arom.), 137.8/138.0 (s arom.), 144.2 (C-3), 165.2 (C-1).

E-13b-2: FABMS m/z: 517 [M+H]" (pos.), FABHRMS m/z: 517.2818 (CaoH4,O5 requires 517.2801).
FEhasll 4

EiEH 1 3 THOLNTALEY E—13b—2(11.19) VT, LEEREH 3 L RKIC LT, MikYy
H 963g #5687, VEOMRBEL IS Lru~ bS5 740 —ICL0EBER L. FTEER E—14b
—2THREND (B)—57—-V—0—_UIN-23-UFFFL—46——0—RA FF I AFL—D
~T7IE ) —~"F I 2—x= b= NAOH/ITRAY I E Lz, (b8 E—14b—2i2 >\ T, WHEX
B, RABBRRRLZ b, 'H-NMR, "C—NMRZ =7 kv, BES# FAB (Fast Atom
Bombartmemt}-MS ¥ X HR-FAB-MS D HIE#1T - =R 2 L FIZRT,

[#%35]

E-14b-2: colorless oil. [a]p™* -38.5 (¢ = 1.00, CHCls). IR (neat): 3456, 1454, 1365, 1211, 1153, 1099,
1030 cm™".

E-14b-2: '"HNMR (CDCls) (chemical shift) : 1.50 (1H, br s, OH), 3.33/3.37 (each 3H, s, OCH,CH3), 3.70
(1H, dd, J = 5.2, 4.6, H-5), 3.74 (1H, dd, J = 10.3, 5.2 Hz, H-7a), 3.80 (1H, dd, J = 10.3, 2.9 Hz, H-7b), 3.94
(1H, ddd, J = 5.2, 5.2, 2.9 Hz, H-6), 4.03 (1H, br d, J = ca. 5.2 Hz, H-1), 4.24 (1H, br dd, J = 7.9, 4.6 Hz,
H-4), 4.52/4.58 (each 1H, d, J = 11.7 Hz, PhCH), 4.57/4.67 (each 1H, d, J = 6.9 Hz, OCH,0CHs), 4.63/4.72
(each 1H, d, /= 11.5 Hz, PhCH,), 4.74/4.75 (each 1H, d, J = 6.9 Hz, OCH,OCH5), 5.57 (1H, ddt, J = 15.8,
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7.9, 1.4 Hz, H-3), 5.80 (1H, dddd, /= 15.8, 5.2, 0.6, Hz, H-2), 7.13-7.35 (10 H, m, arom.).

E-14b-2: C NMR (CDCls) (chemical shift) : 55.6/55.8 (OCH,OCH3), 62.7 (C-1), 69.8 (C-7), 73.4/74.6
(PhCH,), 76.5 (C-4), 77.0 (C-6), 81.4 (C-5), 94.3/96.7 (OCH,OCHs), 127.6/127.7/127.9/
128.2/128.30/128.33 (d, arom.), 128.4 (C-2), 133.5 (C-3), 138.1/138.4 (s, arom.).

E-14b-2: FABMS m/z: 447 [M+H]" (pos.), FABHRMS m/z: 447.2381 (C,5H3s0; requires 447. 2383)

FhEF 15 :

EHpl 1 4 THELN{LEY E—14b—2 (9.5 g) ZHAWVT, LREEHH 4 LAFCL T, LK
X 16e—2 THREND 57—V —0—-_UINL—46-—V—0—A XLV AFAL-D—ZYEE-D
—~HF7 h=~TF b BLOLEEERX 16f—2 TEREIND 13— —-0-—-_UrIL—24—
CP—O0—RAFXVAFN DTV Eur~-L-Fu—~TF - LDESH 104 g 2E-, IHIZ,
LEEREHS LEKIC LT, LEEEER 16e—2 TREND 57—V -0—_UP—12346—-
SE—O—RAIMXRRAFA-D—TYVEa-D-HF77 b—~TF - 799 g (E—12b M LILE
61%)B L LiiiEEX 16f—2 THREINB13—T—-0—- UV —24567—F~-0— A b
YAFN-D-FVEr—L-Fa—~FF =L 264 g (E—12b 1 LUK 20%) 2B/, LAY
16e—2 LT 16f—2 (ZO\T, WHEHE, FAMBIN A2 FL, 'TH-NMR, "C—NMRZ~Z

Iy, B&5r¥r FAB (Fast Atom Bombartmemt)-MS 3 X (8 HR-FAB-MS DO RIE %17 o =& R % LA
Fiomd,
[#%36]

16e-2: Colorless oil [a]p™* 9.4 (c = 1.32, CHCI3). IR (neat): 1454, 1365, 1211, 1153, 1103, 1034 cm ™"

16£-2: Colorless oil [at]p>* +14.2 (¢ = 0.99, CHCL). IR (neat): 1454, 1366, 1211, 1153, 1103, 1030 cm ™.

16e-2: "H NMR (CDCls) (chemical shift) : 3.35/3.36/3.369/3.373/3.40 (each 3H, s, OCH,OCH3), 3.72 (1H,
dd, /= 10.3, 5.2 Hz, H-7a), 3.75 (2H, d-like, J = ca 4.6 Hz, H-1), 3.84 (1H, dd, J=10.3, 3.4 Hz, H-7b), 3.95
(1H, t-like, /= 4.8 Hz, H-5), 3.99-4.04 (4H, m, H-2, H-3, H-4, H-6), 4.51/4.54 (each 1H, d, /= 12.1 Hz,
PhCH,), 4.62/4.63 (each 1H, d, J = 6.9 Hz, OCH,OCHs), 4.71/4.80 (each 1H, d, J = 6.6 Hz, OCH,OCH),
4.70-4.73 (3H, m, OCH,OCH;), 4.74 (2H, s, PhCH,), 4.74-4.78 (3H, m OCH,OCHj), 7.23-7.35 (10H, m,
arom). '

16£-2: 'H NMR (CDCls) (chemical shift) : 3.33/3.369/3.375 (each 3H, s, OCH,OCH;), 3.40 (6H, s,
OCH,0CH;), 3.68 (1H, dd, J = 10.6, 4.2 Hz, H-7a), 3.73 (1H, dd, J = 10.6, 5.3 Hz, H-7b), 3.76 (1H, dd, J =
10.4, 5.6 Hz, H-1a), 3.87 (1H, dd, J = 10.4, 3.4 Hz, H-1b), 3.87-3.90 (1H, m, H-6), 3.90 (1H, dd, /= 5.2, 5.2
Hz, H-5),3.91 (1H, dd, J= 5.2, 5.2 Hz, H-3), 3.99 (1H, dd, J= 5.2, 5.2 Hz, H-4), 4.04-4.02 (1H, ddd, J = 5.6,
5.2, 3.4 Hz, H-2), 4.54 (2H, s, PhCH,), 4.57/4.59 (each 1H, d, J = 6.4 Hz, OCH,OCHj), 4.65/4.75 (each 1H,
d, J = 11.2 Hz, PhCH>), 4.71-4.83 (9H, m, OCH,OCHj including one proton doublet (/= 11.2 Hz) due to
PhCH; at § 4.75), 7.25-7.35 (10H, m, arom.).

16e-2: °C NMR (CDCl;) (chemical shift) : 55.3/55.5/55.8/55.9/56.0 (OCH,OCH3), 68.0 (C-1), 69.8 (C-7),
73.3/74.1 (PhCH,), 76.8, 77.1 (2 cabons), 77.5 (C-2, C-3, C4, C-6), 79.1 (C-5), 96.2/96.8/97.15/97.19/97.5
(OCH,0CHj), 127.3/127.5/127.7/127.8/128.2/128.3 (d, arom.), 138.2/138.8 (s, arom).

16f-2: *C NMR (CDCls) (chemical shift) : 55.3/55.6/55.9/56.3/56.4 (OCH,OCHs3), 67.8 (C-7), 70.2 (C-1),
73.3/74.4 (PhCH,), 76.6 (C-6), 77.1 (C4), 77.6 (C-2, C-5), 79.1 (C-3), 96.7/96.8/97.1/ 98.6/98.7
(OCH,0OCH3), 127.5/127.7/128.0/128.26/ 128.3 (d, arom.), 138.2/138.4 (s, arom.).

16e-2: FABMS m/z: 613 [M+H]" (pos.), FABHRMS m/z: 613.3243 (C3Hys0; requires 613.3224).

16f-2: FABMS m/z: 613 [M+H]" (pos.), FABHRMS m/z: 613.3238 (C3,H490, requires 613.3224).
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KEHF 16 :

sl 1 5 THROLNTLEY 16e—2 (3.06 g, 5.0 mmol) % VT, FEEMFI6 L FEIZ LT,
LEHER 17e—2 TEREIND 12346 F—0—A FF U AFAL—D-FYtu—D—-FH5
7 b=~T7F b 208 g (INFE 96%) 2H7=, (LAWY 17e—2 ITHOWT, HHEEEE. FRIMERIL
227 b, TH=NMR, BC—NMR 2~ F-OBIEZ 1T IR 5 U FIORT,

[(%37] _

17¢-2 : Colorless oil. [a]D24 -31.0 (c = 1.40, CHCI3). IR (neat): 3472, 1465, 1443, 1407, 1384, 1215,
1153, 1099, 1026 cm ™. :

17e-2 : 'H NMR (CDCls) (chemical shift) : 3.25 (1H, dd J = 7.2, 6.0 Hz, OH), 3.37/3.41 (each 3H, s,
OCH,OCHs), 3.43 (6H, s, OCH,OCHj), 3.45 (3H, s, OCH,OCHs), 3.63 (1H, d, J= 5.0 Hz, OH), 3.67 (1H,

- ddd, J=8.38, 5.3, 3.3 Hz, H-6), 3.70 (1H, dd, J = 10.6, 5.2 Hz, H-1a), 3.74 (1H, dd, J = 10.6, 5.0 Hz, H-1b),
3.75 (1H, ddd, /= 11.8, 6.0, 5.3 Hz, H-7a), 3.85 (1H, br-dd, J= 8.8, 5.0 Hz, H-5), 3.95 (1H, ddd, J=5.2,5.2,
5.0 Hz, H-2), 3.96 (1H, ddd, J = 11.8, 7.2, 3.3 Hz, H-7b), 4.05 (1H, dd, J= 5.2, 5.2 Hz, H-3), 4.06 (1H, br-d,
J=5.2 Hz, H-4), 4.64 (2H, s-like, OCH,OCHs), 4.70-4.86 (8H, m, OCH,OCH;).

17e-2 :>C NMR (CDCls) (chemical shift) : 55.5/55.8/55.9/56.2/56.3 (OCH,OCH;), 63.5 (C-7), 67.3 (C-1),
70.5 (C-5), 75.4 (C-4), 76.7 (C-2), 78.7 (C-3), 80.6 (C-6), 96.9/97.1/97.20/97.24/98.5 (OCH,OCH3).
sl 7 -

EEHl1 6 THOLN(LEY 17e—2 (304 mg, 0.7 mmol) ZAVWT, FREMEI 7 L FEEIC LT,
LiEER 2e—2 TREND12346— R F—O0—RA X AFL-D-—FYtu—D-HS52
h=~T7F b=V 57 -BRRFEBE = X7 )V 337 mg (LK 97%) 2B, L&Y 2e—2 Iz>\ T,
TRABRBIL A7 b, 'H—NMR, C—NMRZX~XZ FL, OBIEZ T - R4 U TFIoRT,

[#%38]

3e-2: Colorless oil. IR (neat): 2947, 2897, 2827, 1470, 1447, 1404, 1204, 1153, 1110, 918 cm .

3e-2: '"H NMR (CDCl;) (chemical shift) : 3.37/3.38/3.40/3.44/3.45 (each 3H, s, OCH,OCHs), 3.73 (1H, dd,
J=10.0, 7.0 Hz, H-1a), 3.82 (1H, dd, J = 10.0, 5.8 Hz, H-1b), 3.87 (1H, dd, /= 8.6, 1.8, H-3), 3.95 (1H, ddd,
J=1.0,5.8,1.8 Hz, H-2), 4.16 (1H, dd, J = 8.6, 0.8 Hz, H-4), 4.31 (1H, ddd, 7 = 10.2, 10.0, 5.4 Hz, H-6), 4.55
(1H, dd, J = 11.0, 10.2 Hz, H-7a), 4.63/4.86 (each 1H, d, J = 7.0 Hz, OCH,OCH), 4.64/4.66 (each 1H, d, J =
6.4 Hz, OCH,OCH3), 4.73/4.81 (each 1H, d, J = 6.8 Hz, OCH,OCH3), 4.74/4.82 (each 1H, d, J = 6.8 Hz,
OCH,OCHs), 4.75/4.77 (each 1H, dd, J = 6.4 Hz, OCH,OCH3), 5.01 (1 H, dd, J = 10.0, 0.8 Hz, H-5).
°C NMR (175 MHz, CDCL;) & 55.5/55.9/56.1/56.2/56.4 (OCH,OCH3), 67.4 (C-1), 67.6 (C-6), 73.0 (C-7),
75.9 (C-2), 76.3 (C-4), 76.5 (C-3), 83.4 (C-5), 96.9/97.3/97.8/98.9/99.0 (OCH,OCH}).

EhEGl1 8 :

D—Fia—RZAL7TITRTRG | BER i LEKICABLEE, XUI2MELT 87% DOIRE
THle LioEX 10c OBEEZETS 35— —-0—- RPN —-12-0—A V7t Y Fr—a—
D—*%vmr77/—2R (23.0g,62mmol) AT, EEREMSF 1 & BEEkIC LT, LEEEX E—12¢
THRIND tert—TFF) (B)—57—V—0-_UIN—-23—UFFFL—D—Fa—~F -2
-/ T —rRBIVCLEEMER Z—12¢ TREIND tet—7TFNV (2)—57—-—-0—_Xr I —
23—-UFAXV-D—Fvua-~Fr-2—x/)x— | DOEEAW 231 g (10c 1 OINE 87%) %
Blc. TREERRB LT E—12c (14.6g,55%) 2B 7, 1=, BRI HEH E—12¢c BL W Z—
12c DIRESY (8.6 g, 32%) 2/, ZORAVELBIT LA/ u~ /537 40—t L 0ERLT,
Z—12c DRV INeBi-, (LAY E—12c BIT Z—12¢ DWW T, BA. WHOLE. FH
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BB A R kv, 'TH—NMR, *C—NMRZ 27 hL, BESSHT FAB (Fast Atom Bombartmemt)~MS
BI T HR-FAB-MS DRIFEZITo &R EZUTISRT,
[%39]

E-12¢: Colorless needles (from hexane-AcOEt). Mp. 86-87 °C. [a]p™ -54.2 (¢ = 1.07, CHCl;). IR
(nujol): 3364, 1709, 1655, 1281, 1153, 1138, 1130, 1103 cm~".

Z-12¢: Colorless oil. [(1L]1)24 -78.4 (c = 1.78, CHCL). IR (neat): 3418, 1747, 1651, 1601, 1454, 1392,
1161, 1092 cm ™.

E-12¢: '"H NMR (CDCl;) (chemical shift) : 1.49 [9H, s, (CH3);C, 2.65 (1H, br d, J= 5.7 Hz, OH), 2.99
(1H, br d, J = 6.0 Hz, OH), 3.53 (1H, dd, J = 9.8, 5.7 Hz, H-7a), 3.594 (1H, dd, J = 9.8, 5.7 Hz, H-7b),
3.597 (1H, dd, J = 5.7, 4.3 Hz, H-5), 3.95 (1, dddd, J = 5.7, 5.7, 5.7, 4.3 Hz, H-6), 4.47 (1H, dddd, J =
6.0, 4.6, 4.3, 1.9 Hz, H4), 4.50/4.52 (each 1H, d, J= 11.9 Hz, PhCH}), 4.58/4.64 (each 1H, d, /= 11.2 Hz,
PhCH), 6.06 (1H, dd, J = 15.7, 1.9 Hz, H-2), 6.90 (1H, dd, J = 15.7, 4.6 Hz, H-3), 7.25-7.37 (10H, m,
arom.).

Z-12¢:'H NMR (CDCls) (chemical shift) : 1.47 [9H, s, (CH3);C), 3.22 (1H, brs, OH), 3.58 (1H, dd, J =
9.7, 6.1 Hz, H-7a), 3.61 (1H, dd, J=9.7, 6.1 Hz, H-7b), 3.67 (1H, dd, J= 4.9, 3.2 Hz, H-5), 3.84 (1H, br s,
OH) 4.03 (1H, ddd, /= 6.1, 6.1, 3.2 Hz, H-6), 4.50/4.55 (each 1H, d, /= 11.8 Hz, PhCH,), 4.64/4.67 (each
1H, d, /= 11.3 Hz, PhCHy), 5.18 (1H, ddd, J = 7.2, 4.9, 1.5 Hz, H-4) 5.79 (1H, dd, J = 12.0, 1.5 Hz, H-2),
6.26 (1H, dd, J= 12.0, 7.2 Hz, H-3), 7.26-7.36 (10H, m, arom.).

E-12¢: ’C NMR (CDCls) (chemical shift) : 28.1 [(CHs)sC], 70.81 (C-7), 70.83 (C-6), 71.2 (C-4),
73.5/74.8 (PhCH3), 80.4 [(CH3);C], 80.9 (C-5), 123.6 (C-2), 127.9/128.1/128.2/128.48/128.50 (d, arom.),
137.4/137.5 (s, arom.), 145.7 (C-3), 165.5 (C-1).

Z-12¢: °C NMR (CDCL) (chemical shift) : 28.0 [(CH3);C], 69.2 (C-4), 70.7 (C-6), 71.0 (C-7), 73.4/74.8
(PhCHy), 80.7 (C-5), 81.5 [(CH;):C], 122.9 (C-2), 127.7/127.87/127.92/128.2/ 128.38/128.42 (d, arom.),
137.89/137.92 (s, arom.), 148.0 (C-3), 166.4 (C-1).

E-12c: FABMS m/z: 429 [M+H]" (pos.), FABHRMS m/z: 429.2277 (C2sH330¢ requires 429.2278).
Z-12¢: FABMS m/z: 429 [M+H]" (pos.), FABHRMS m/z: 429.2256 (C25H3306 requires 429.2278).
EheHil1 9 -

Eifl 1 8 THLNILEY E—12c (14.5¢g, 33.9mmol) ZHAVC, FIREMH 2 L Bk LT,
WRYE 16 g 287, PEOMRMELZ VT L7 u< /57— L VBERIL, FageER E
—13c TREND tert— T FNV (B)—57——0—- Ry PN—23—-VF4F%L—46—0—A Y Fn
Y Fry—D—Fru—~"Fh2—x /) x— " O/HFRAF L ILE LT, {LEY E—13¢cicoW T,
B HEEESRBE . TRAVRIRUX A2 F v, 'H—NMR, ®*C—NMR X2 h L B &5 FAB (Fast Atom
Bombartmemt}-MS £ X ¥ HR-FAB-MS OHIE X 1T =R % U TR,

[#%40] ,

E-13c: Mp 89-91 °C. [a]p™* -31.6 (c = 4.40, CHCL). IR (nujol): 1701, 1651, 1304, 1200, 1157, 1092, 1045,
1026 cm™ ", .

E-13c:'H NMR (CDCl;) (chemical shift) : 1.45/1.48 [each 3H, s, (CH;3),Cl, 1.47 [9H, s, (CH3)5C), 3.44
(1H, dd, J= 1.7, 1.7 Hz, H-5), 3.53 (1H, dd, /= 9.1, 5.3 Hz, H-7a), 3.63 (1H, dd, /=9.1, 7.5 Hz, H-7b), 4.15
(1H, ddd, J = 7.5, 5.3, 1.7 Hz, H-6), 4.45/4.51 (each 1H, d, J = 11.7 Hz, PhCH,), 4.50/4.56 (each 1H, d, J =
11.3 Hz, PhCH,), 4.52 (1H, ddd, J = 4.6, 1.7, 1.7 Hz, H4), 6.06 (1H, dd, /= 15.6, 1.7 Hz, H-2), 6.81 (1H, dd,
J=15.6, 4.6 Hz, H-3), 7.23-7.36 (10H, arom.).
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E-13c: "C NMR (CDCl) (chemical shift) :19.0/29.5 [(CHs),C], 28.1 [(CH3);C], 69.2 (C-7), 71.4 (C-6),
717 (C-5), 721 (C4), 73.6/743 (PhCH,), 80.3 [(CH3%Cl, 99.1 [(CH3)Cl, 1239 (C-2),
127.7/127.8/127.9/128.2/128.4 (d, arom.), 137.78/137.82 (s, arom.), 143.1 (C-3), 165.5 (C-1).

FABMS m/z: 469 [M+H]" (pos.), FABHRMS m/z: 469.2618 (C,gH3;05 requires 469.2590).

Kl 2 0 :

EWHl1 9 THOLNLEY E—13c (169) ZAWT, LiREKH 3 L AFc LT, LEeEX
E—14c TREINDB (E)-57— V-0 R_UIN—-23—CFFFL—46—0—4 Y 7ur’)5Fy
—D—-F%¥u-—-~7Fb-2-x=b—/ 132 g (IXE 92%) 2{iz, L&Y E—13c 2o\ T,
HHEREE, RIMRBIL A2 b, 'TH-NMR, “C—NMR 2% hL, HE&SHF FAB (Fast Atom
Bombartmemt)-MS 5 L8 HR-FAB-MS DOHIEZ T =& E 2 U TIRT,

[#£41]

E-14c: Colorless oil. [a]p** -38.8, (c = 1.24, CHCL;). IR (neat): 3418, 1497, 1381, 1265, 1204, 1169, 1103,
1069, 1026 cm .

E-14c: '"H NMR (CDCl;) (chemical shift) : 1.23 (1H, br s, OH), 1.47 [6H, s, (CH5),C], 3.36 (1H, dd, J =
1.7, 1.7 Hz, H-5), 3.54 (1H, dd, J = 9.1, 5.3 Hz, H-7a), 3.66 (1H, dd, J = 9.1, 7.7 Hz, H-Tb), 3.99 (1H, br
dd-like, J = ca. 11.5, 5.3 Hz, H-1a), 4.04 (1H, br dd-like, J = ca. 11.5, 5.3 Hz, H-1b), 4.14 (1H, ddd, J= 7.7,
5.3, 1.7 Hz, H-6), 4.35 (1H, ddd, J = 6.5, 1.7, 1.0 Hz, H-4), 4.47/4.53 (each 1H, d, J = 11.9 Hz, PhCH,),
4.54/4.63 (each 1H, d, J=11.9 Hz, PhCH,), 5.68 (1H, dddd, J= 15.6, 6.5, 1.6, 1.6 Hz, H-3), 5.85 (1H, dddd,
J=15.6,5.3,5.3, 1.0 Hz, H-2), 7.26-7.36 (10H, m, arom)

E-14c: C NMR (150 MHz, CDCl;) (chemical shift) : 19.1/29.6 [(CHs),C], 63.0 (C-1), 69.1 (C-7), 71.3
(C-6), 72.4 (C-5), 73.1 (C-4), 73.5/74.4 (PhCHy), 98.9 [(CH3),C}, 127.7/127.8/127.9/128.2/ 128.4/128.6 (d,
arom), 128.7 (C-3), 131.7 (C-2), 137.8/138.3 (s arom).

FABMS m/z: 399 [M+H]" (pos.), FABHRMS m/z: 399.2189 (Cy4H;,0s requires 399.2171).

EheH21 :

EHEF 2 0 THELNZILAY E—14c (12.4g,31.2mmol) #FAWT, LEEBH 4 L FEEIZ LT,
LEBER 16g THENB 57—V -0 RV IPNL—46-0—A Y7t YFr-D-—FYtu—
L—HF7 F—~TF b= ABIULEHER 156h TRENS 57— -0-_ I —46-0
AV Tuv Y T2V =TV a—A R—~TF b —VDEREEH 132 g 28B7=, EbiczZo
BAYND, LERFEMES LRKIC LT, {LE& LiddEX 16g TRENB 57— —-0—RU I
—46—0—AY7ub¥V5-123— M) —O0—A KL AFL-—D-—FVEu—L—H527 F—
~T7F b—)L 995 g, (E—14c N HILE 56%) BIULEHEER 16h THREND 1,3—2-0
— RPN —24—0—A4 V7Y F—567—b) —0—A XL AFAL—RAY—FVEDo—
A R—=~TFF+—129g (E—14c »HIE 17%) 257, LAY 16g BL W 16h 2OV T,
HHEYERE, FRAMBRIL A2 R, 'H—NMR, ®C—NMR 227 kL B&5#HT FAB (Fast Atom
Bombartmemt)-MS X ® HR-FAB-MS OBIE2 T o =R LU TFiIoR~1,

[%42]

13i: Colorless oil. [a]p™* -14.0 (¢ = 1.34, CHCL,). IR (neat): 1454, 1381, 1265, 1204, 1153, 1103, 1034

cm™. _
13j: Colorless oil. [x]p** +7.6 (¢ = 1.13, CHCL). IR (neat): 1454, 1381, 1265, 1204, 1153, 1103, 1026
mA.
13i: '"H NMR (CDCl;) (chemical shift) :1.44/1.45 (each 3H, s, (CH;),C), 3.32/3.38/3.40 (each 3H, s,
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OCH,0OCHs), 3.58 (1H, dd, J = 9.5, 5.8 Hz, H-7a), 3.68 (1H, dd, J= 9.6, 7.7 Hz, H-1a), 3.69 (1H, dd, /=9.5,
7.2 Hz, H-7b), 3.71 (1H, dd, J = 1.4, 1.4 Hz, H-5), 3.75 (1H, dd, J = 9.6, 6.0 Hz, H-1b), 4.00 (1H, ddd, J =
7.7, 6.0, 1.5 Hz, H-2), 4.02 (1H, dd, J = 8.8, 1.4 Hz, H-4), 4.08 (1H, dd, J = 8.8, 1.5 Hz, H-3), 4.15 (1H, ddd,
J =12, 5.8, 1.4 Hz, H-6), 4.48/4.55 (each 1H, d, J = 11.8 Hz, PhCH,), 4.60/4.62 (each 1H, d, J = 6.5 Hz,
OCH,OCH3), 4.69/4.746 (each 1H, d, J = 6.5 Hz, OCH,OCH;), 4.71/4.75 (each 1H, d, J = 6.5 Hz,
OCH,OCH3), 4.742/4.82 (each 1H, d, J = 12.0 Hz, PhCH}), 7.22-7.35 (10H, m, arom.).

13j: '"H NMR (CDCl;) (chemical shift) : 1.45/1.46 [each 3H, s, (CH;),C], 3.30/3.35/3.40 (each 3H, s,
OCH,OCH3), 3.57 (1H, dd, J = 9.2, 5.8 Hz, H-7a), 3.58 (1H, dd, J = 10.1, 5.8 Hz, H-1a), 3.72 (1H, dd, J =
9.2,7.5 Hz, H-b), 3.73 (1H, dd, J = 1.5, 1.5 Hz, H-5), 3.74 (1H, dd, J = 10.1, 6.3 Hz, H-1b), 3.82 (1H, ddd,
J=6.3,5.8, 1.4 Hz, H-2), 3.99 (1H, dd, J= 8.6, 1.4 Hz, H-3), 4.12 (1H, ddd, /= 7.5, 5.8, 1.5 Hz, H-6), 4.22
(1H, dd, J=8.6, 1.5 Hz, H-4), 4.51/4.56 (each 1H, d, J = 11.7 Hz, PhCH,), 4.54/4.56 (each 1H, d, J= 6.9 Hz,
OCH,OCH3), 4.60/4.87 (each 1H, d, J = 7.0 Hz, OCH;OCHj), 4.66/4.76 (each 1H, d, J = 11.7 Hz, PhCH,),
4.67/4.90 (each 1H, d, J= 6.6 Hz, OCH,OCH3), 7.23-7.36 (10H, m, arom).

13i: °C NMR (CDCl;) (chemical shift) : 19.0/29.6 [(CHs),Cl, 55.5/55.7/56.1 (OCH,OCH3), 67.5 (C-1),
69.5 (C-7), 69.6 (C-5), 71.6 (C-4), 72.4 (C-6), 73.1/73.4 (PhCH,), 76.2 (C-2), 77.2 (C-3), 96.9/98.3/98.6
(OCH,OCH3), 9.0 [(CH3),C], 127.2/127.7/127.8/128.2/128.4 (d, arom.), 138.0/139.1 (s, arom.).

13j: >°C NMR (CDCl;) (chemical shift) : 19.1/29.6 [(CH3),C], 55.3/56.1/56.3 (OCH,OCHs), 68.2 (C-1),
69.1 (C-7), 69.6 (C-5), 72.0 (C-6), 73.5/73.7 (PhCHy), 74.0 (C-4), 74.6 (C-2), 76.5 (C-3), 96.67/96.72/98.7
(OCH;0CHs), 9.0 [(CH3),C], 127.5/127.7/127.75/127.82 /128.2/128.4 (d, arom), 137.9/138.6 (s, arom).

13i: FABMS m/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.3043 (CsoHsOso requires 565.3013).

13j: FABMS m/z: 565 [M+H]" (pos.), FABHRMS m/z: 565.2983 (C3oHssOy0 requires 565.3013).

EEpi2 2 : ,

EfH 2 1 THLALAY 16g (2.93 g, 5.20 mmol) AT, LERERFI 6 & FEIC L T,
LEBERX 17g THEEIND 46-0—4 V7R YF L —123— ) —0—A FEX T AFA~D
~ZVkn—L-H55 b—~TFF b= 191 g (FE 96%) 28/i=, {LEWY 17gi2>V T, K&
HEREE, FROMRRIL A7 v, 'TH-NMR, PC—NMR z~2Z hL, BRSO FAB (Fast Atom
Bombartmemt)}-MS 35 Xt HR-FAB-MS DOBIE %17 o &R & LU FITRTS

[%&43]

17g: colorless oil, Bp. 180-182 °C/0.03 mmHg. [a]p** -10.2 (¢ = 1.16, CHCL). IR (neat): 3460, 1458, 1384,
1265, 1203, 1158, 1108, 1061, 1029 cm .

17g: "H NMR (500 MHz, CDCls): 1.456/1.463 [each 3H, s, (CH5),C], 2.34 (1H, dd, J = 8.0, 3.6 Hz, OH),
3.24 (1H, d, J= 8.6 Hz, OH), 3.38/3.39/3.45 (each 3H, s, OCH,OCH;), 3.68 (1H, dd, J= 9.7, 8.3 Hz, H-1a),
3.71 (1H, ddd, /= 8.6, 1.4, 1.2 Hz, H-5), 3.76 (1H, dd, J=9.7, 5.7 Hz, H-1b), 3.78 (1H, dd, /= 11.5, 8.0, 4.2
Hz, H-7a), 3.90, (1H, dd, J = 11.5, 6.3, 3.6 Hz, H-b), 3.93 (1H, dd, /= 9.2, 1.8 Hz, H-3), 3.95 (1H, ddd, /=
8.3, 5.7, 1.8 Hz, H-2), 3.98 (1H, ddd, /= 6.3, 4.2, 1.4 Hz, H-6), 4.01 (1H, dd, J=9.2, 1.2 Hz, H-4), 4.64/4.66
(each 1H, d, J = 6.6 Hz, OCH,OCHs), 4.71/4.72 (each 1H, d, J = 6.6 Hz, OCH,OCHs), 4.79/4.82 (each 1H, d,
J=6.3 Hz, OCH,OCH).

17g: °C NMR (125 MHz, CDCl3) & 19.1/29.6 [(CH3),C], 55.6/55.8/56.5 (OCH,OCHs), 63.2 (C-5), 63.6
(C-T), 67.1 (C-1), 70.7 (C4), 72.7 (C-6), 75.6 (C-2), 76.5 (C-3), 97.0/98.0/99.0 (OCH,OCHs), 99.4

[(CH3)C].
17g: FABMS m/z: 385 [M+H]" (pos.), FABHRMS m/z: 385.2071 (Cy6H33010 require 385.2074).
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FEHEF 2 3 :

sl 2 2 THOLNTLAY 179 (740 mg, 1.93 mmol) Z AT, FREWF 7 L EEIC LT,
BN 29 TEREND 46-0—1 V7Y F L —123—F) —0—RA FFIAFAL—D—
7Vku—L-HF7 b—~TF b—L 57-RIFEEE=ZT /L 580 mg (ILFE 68%) *E7., {k
BY 29 i[OV T, BR, WHELE., RABRIA2Z F, 'TH-NMR, ®C—NMR 2~2% ki,
H &S24 FAB (Fast Atom Bombartmemt)-MS 35 L (8 HR-FAB-MS DRIEZ 1T - -8R % L Fio
Y,

(%4 4]

2g: Colorless prisms. Mp. 102-103 °C. [G.]D24 +9.1 (¢ = 1.76, CHCL). IR (nujol): 1196, 1157, 1107, 1034
cm L.

2g: 'H NMR (CDCls) (chemical shift) :1.47/1.50 [each 3H, s, (CH:),C), 3.38/3.39/3.44 (each 3H, s,
OCH,OCH,), 3.69 (1H, dd, /= 9.8, 8.6 Hz, H-1a), 3.78 (1H, dd, /= 9.8, 5.8 Hz, H-1b), 3.93 (1IH, ddd, /=
8.6, 5.8, 1.5 Hz, H-2), 3.95 (1H, ddd, /= 1.7, 1.5, 1.5 Hz, H-6), 4.00 (1H, dd, J=9.2, 1.5 Hz, H-3),4.21 (1H,
dd, /=9.2, 1.5 Hz, H-4), 4.55 (1H, dd, J = 12.3, 1.5 Hz, H-7a), 4.64/4.66/4.70/4.71 (each 1H, d, /= 6.6 Hz,
OCH,OCHs), 4.75/4.77 (each 1H, d, J = 6.3 Hz, OCHZOCH3), 4.90 (1H, dd, /= 12.3, 1.7 Hz, H-7b), 4.98
(1H, dd, J= 1.5, 1.5 Hz, H-5).

2g: PC NMR (CDCly) (chemical shift) : 18.8/29.1 [(CHs),C], 55.6/55.9/56.6 (OCH,OCH3), 61.9 (C-6),
66.9 (C-1), 68.5 (C-4), 74.8 (C-3), 75.2 (C-7), 75.5 (C-2), 76.4 (C-5), 97.0/98.1/99.0 (OCH,OCH3), 99.7
[(CH;3)C].

2g: FABMS m/z: 445 [M-H] (neg.), FABHRMS m/z: 445.1387 (C16H290128 requires 415.1380).

EhEf 2 4 .

EHHl 7 cHELNLAY (2a) (200mg, 0.45mmol), 14— F 4% 14— VFF—D—
T7E=b—/ (7) (61.7 mg, 0.35mmol), kS U v A (15 mg, 0.1 mmol) kL1~ 1,1,1,3,3,3
—~FYITNFuLf Y Fas)—) (HFIR, 0.5 ml) DEEW%,60°C TA2MiERT I LICk
VKBESRESNIZRRANVE= U L (8a) (187mg ; RE 91%) B,

ZOFHHEIHES T, {LEY (2b) (300 mg, 0.67 mmol). {L&% (2¢) (130 mg, 0.29 mmol) #
JMEE® (2d) (73 mg, 0.16 mmol) 75, ThEN LB ER TRINIKBENSREINE
RIRANVE=7 Lt (8b) (278 mg ; INFE 90%) . LEBERTHRINWBZKBEMEE SN -BR
ANHR=T L (8c) (135mg; I 85%) BL P LIEBER TR EN I KBS EEE I L -BT
ANHR= L (8d) (72mg ; XK 81%) 2B,

&% (8a). (8b). (8c) BL X (8d) IZOWWT DA, HIENE., RIMRFIN A~ b, H
—NMR, C—NMR. EE&##7 FAB (Fast Atom Bombardment)—MS # J If HR—FAB—MS) Ol
ERRIUTORY TH 5D,

[%45]

8a: Colorless pnsms Mp. 160161 °C. [alp™ +17.7 (c = 0.84, CH;0H). IR (nu_yol) 3344, 1265, 1211, 1150,
1103, 1030 cm™.

8b: Colorless prisms. Mp. 153—154 °C. [a]p™® +40.8 (c = 1.15, CH;OH). IR (nujol): 3420, 3329, 1261, 1207,
1149, 1103, 1038 cm™. :

8¢: Colorless amorphous. [a]p® +29.7 (¢ = 4.20, CH;OH). IR (nujol): 3391, 1255, 1207, 1157, 1103, 1022 cm”.
8d: Colorless amorphous [a]p*® ~10.5 (c = 3.38, CH,OH). IR (nujol): 3383, 1211, 1150, 1103, 1022 cm™.
(®46—-1]
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8a: 'H NMR (CDsOD) (chemical shift) : 1.47/1.54 (each 3H, s, (CH:),C), 3.36/3.39/3.41 (each 3H, s, OCH;OCH;),
3.78 (1H, dd, J= 12.3, 3.8 Hz, H-1a), 3.81 (2H, d-like, J = ca 4.5 Hz, H-T'a and H-7'b), 3.85 (IH, dd, J = 12.8,
1.8 Hz, H-1b), 3.94 (1H, dd, J = 10.6, 1.7 Hz, H-5a), 3.98 (1H, dd, J = 10.6, 4.6 Hz, H-5b), 3.98-4.02 (1H, m,
H-4), 4.06 (1H, dd, J = 13.8, 4.9 Hz, H-1"a), 4.08 (1H, dd, J = 6.9, 1.5 Hz, H-5"), 4.14 (1H, dd, J = 13.8, 3.2 Hz,
H-1b), 4.18 (1H, dd, J= 9.5, 1.5, H-4"), 4.24 (1H, dt-like, J = 6.9, 4.5 Hz, H-6"), 4.40 (1H, ddd, J=9.5, 4.9, 3.2
Hz, H-2’), 4.43 (1H, br d, J = 2.0, H-3), 4.50 (1H, dd, J = 9.5, 9.5 Hz, H-3"), 4.60-4.63 (IH, br m, H-2),
4.63/4.65 (each 1H, d, J= 6.3 Hz, OCH,OCH;), 4.70/4.76/4.89 (each 1H, d, J= 6.6 Hz, OCH;OCH, a signal due
to one of the methlene protons in MOM groups overlapped with that of CD;0H).

8b: 'H NMR (CD;OD) (chemical shift) : 1.45/1.55 (each 3H, s, (CHs),C), 3.35/3.400/3.402 (each 3H, s,
OCH,OCH;), 3.55(1H, dd, 7 = 11.5, 7.8 Hz, H-Ta), 3.78 (1H, dd, /= 12.9, 3.8 Hz, H-1a), 3.83 (1, dd, J = 12.9,
2.3 Hz, H-1b), 3.88 (1H, dd, J = 11.5, 1.5 Hz, H-7'b), 3.94 (1H, br dd, J = 7.2, 6.6 Hz, H-4 and 1H, dd, J = 8.0,
6.6 Hz, H-5a), 3.99 (1H, dd, J= 8.0, 7.2 Hz, H-5b), 4.02 (1H, dd, /= 13.8, 4.6 Hz, H-1"a), 4.12 (IH, dd, J= 13.8,
3.2 Hz, H-1°b), 4.15-4.20 [3H, m, H-4", H-5", H-6"], 4.35 (1H, dd, J= 9.5, 9.5 Hz, H-3"), 4.40 (1H, ddd, /= 9.5,
4.6,3.2 Hz, H-2"), 4.44 (1H, br d, J= 1.8 Hz, H-3), 4.59-4.61 (1H, m, H-2), 4.60/4.63 (cach 1H, d, J= 6.6 Hz,
OCH,OCH;), 4.68/4.77 (each 1H, d, J = 6.6 Hz, OCH,OCH;), 4.74/5.01 (each 1H, d, J=6.9 Hz, OCH;OCH;).

[k46-2]

8c: "H NMR (CDs0D) (chemical shift) : 1.46/1.55 (each 3H, s, (CH3):C), 3.36/3.39/3.44 (each 3H, s, OCH;OCHj3),
3.72 (1H, dd, J = 10.9, 5.4 Hz, H-7a’), 3.77-3.82 [2H, m, H-6’, including one-proton doublet of doublets due to
H-la at §3.79 (/= 12.6, 3.7 Hz)), 3.84 (1H, dd, J = 12.6, 1.6 Hz, H-1b), 3.90 (1H, dd, /= 10.9, 2.3 Hz, H-7b"),
3.93-3.99 (2H, m, H-4 and H-5a), 4.00 (1H, dd, J = 104, 4.0 Hz, H-5b), 4.04 (1H, dd, J = 13.5, 5.2, Hz, H-1a"),
4.11 (1H, dd, J= 9.5, 0.9 Hz, H-4"), 4.15 (1H, dd, J = 13.5, 2.9 Hz, H-1b"), 4.18 (1H, dd, J = 6.6, 0.9 Hz, H-5"),
4.41 (IH, dm, J = ca. 9.5 Hz H-2'), 443 (IH, br d, J = 2.3 Hz, H-3), 448 (IH, dd, J = 9.5, 9.5 Hz, H-3"),
4.60-4.62 (1H, m, H-2), 4.62/4.64 (each 1H, d, J = 6.6 Hz, OCH,OCHs), 4.70/4.72 (each 1H, d, J = 6.6 Hz,
OCH,;0CH3;), 4.88/4.90 (each 1H, d, J= 6.3 Hz, OCH,OCH;).

8d: "H NMR (CD;0OD) (chemical shift) : 1.47/1.55 (each 3H, s, (CHs),C), 3.35/3.40/3.42 (each 3H, s, OCH,OCH3y),
3.65 (1H, dd, /= 11.0, 6.0 Hz, H-74"), 3.77 (1H, dd, /= 12.7, 3.6 Hz, H-1a), 3.84 (1H, dd, /= 12.7, 1.6 Hz, H-1b),
3.94 (1H, dd, /= 8.1, 4.9 Hz, H-5a), 3.97 (1H, dd, /= 11.0, 1.9 Hz, H-7b"), 3.97-3.99 (1H, m, H-4), 3.99 (1H, dd,
J=28.1, 3.6 Hz, H-5b), 4.06 (1H, dd, /= 13.8, 4.6 Hz, H-1a"), 408 (1H, ddd, /= 6.4, 6.0, 1.9 Hz, H-6"), 4.13 (IH,
dd, /= 13.8, 3.2 Hz, H-1V"), 4.18 (1H, dd, /= 6.4, 1.2, Hz, H-5"), 4.24 (1H, dd, / = 9.6, 1.2 Hz, H-4"), 4.38 (1H,
ddd, J=9.6, 4.6, 3.2 Hz, H-2"), 4.43 (1H, d-like, J= 2.2 Hz, H-3), 4.48 (1H, dd, J = 9.6, 9.6 Hz, H-3"), 4.60-4.63
(1H, m, H-2), 4.62/4.67 (each 1H, d, J = 6.5 Hz, OCH,OCH3), 4.70/4.92 (each 1H, d, J = 6.3 Hz, OCH,OCH3),
4.74/4.75 (each 1H, d, J= 6.7 Hz, OCH,OCH;).

[%47)
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8a: °C NMR (CD:OD) (chemicalshift) : 19.3/29.2 [(CH;),C], 50.5 (C-1°), 51.4 (C-1), 55.7/56.1/56.4
(OCH;0CH), 60.9 (C-5), 69.9 (C-T°), 70.8 (C-3), 71.3 (C-2°), 73.4 (C-4), 74.5 (C-4"), 78.7 (C-6"), 78.8 (C-5"),
79.2(C-2). 80.1 (C-3), 97.8/98.7/98.8 (OCH,0CH;), 101.1 [(CH3),C).

8b: °C NMR (CD:OD) (chemicalshif) : 193729.1 [(CH3)C], 50.5 (C-1'), 513 (C-1), 55.6/56.2/56.5
(OCH,0CH3), 60.9 (C-5), 69.7 (C-3"), 69.9 (C-7"), 70.9 (C-4"), 71.4 (C-2), 73.5 (C-4), 77.5 (C-6"), 79.1 (C-2),
79.6 (C-5°), 80.1 (C-3), 97.6/98.3/100.7 (OCH,CHs), 101.0 [(CH;),C].

8c: °C NMR (CD;OD) (chemicalshift) : 19.5729.1 [(CH;),C], 50.6 (C-1°), 51.3 (C-1), 55.7/56.2/56.6
(OCH,OCHy), 60.9 (C-5), 68.9 (C-T), 70.3 (C-37), 71.2 (C-2), 72.3 (C-4"), 73.5 (C4), 77.0 (C-5'), 78.6 (C-6),
79.2 (C-2), 80.0 (C-3), 97.8/98.0/100.3 (OCH,CHj), 101.1 [(CH3)C].

8d: "C NMR (CD;OD) (chemicalshif) : 19.2/29.2 [(CH:),C], 50.5 (C-1°, S1.4 (C-1), 55.6/56.3/56.5
(OCH,0CHy), 60.9 (C-5), 69.7 (C-T), 70.9 (C-3"), 71.4 (C-2), 73.5 (C-4), 74.8 (C-4"), 77.8 (C-6"), 78.0 (C-5"),
79.2 (C-2), 80.1 (C-3), 97.8/97.9/98.7 (OCH,CHs), 101.1 [(CH;),C].

(4 8]

8a: FABMS m/z: 597 [M+H]" (pos.), FABHRMS m/z: 597.1863 (C,;H4;015S; requires 597.1887).
8b: FABMS m/z: 597 [M+H]" (pos.), FABHRMS m/z: 597.1861 (C3;H4,0,5S; requires 597.1887).
8c: FABMS m/z: 597 {M+H]" (pos.), FABHRMS m/z: 597.1912 (C21Hy;045S, requires 597.1887).
8d: FABMS m/z: 597 [M+H]" (pos.), FABHRMS m/z: 597.1890 (C31H4;015S, requires 597.1887).

EH2 5 :

EEfl 2 4 THONI{LEY (8a) (158 mg) & 30% b U 7L F aEEEARIE (15 ml) DRAY
% 50°C T2RMIFTH Z Lic kv, LiEHER (6a) TRINIBKRAN K= AhtE 88 mg (IX

R 75%) /T,

ZDFEICHES T, LAY (8b) (112 mg, 0.19 mmol), (L&Y (8c) (78 mg, 0.134 mmol) 5 L ¥
{t&% (8b) (41 mg, 0.071 mmol)2 6. BIKAA K= LM (6b) (65.3mg; UL 85%). BRIk ALk
=y LI (6c) (53 mg; XK 85%) BLUHERA /LK=" LiE (6d) (27 mg; INE 90%) % FhFh

B, :

{L&% (6a). (6b). (6c) HBLT* (6d) G:ob\f@%ﬁ%ﬁﬁl@ﬁﬁ%ﬁ'ﬂﬂx&ﬁ M OFER

IXUTO®Y ThB,
[%&49])

6a: Colorless viscous oil. [a]p>* +12.4 (c = 0.97, H;0). IR (neat): 3380, 1271, 1238, 1215, 1135, 1108, 1065, 1025

cm’.

6b: Colorless amorphous. [a]p™* —8.1 (¢ = 1.13, H,0). IR (nujol): 3390, 1260, 1235, 1205, 1162, 1107, 1060, 1016
] em’. '
6¢: Colorless solid. [a]p** —9.6 (¢ = 2.64, H,0). IR (nujol): 3368, 1260, 1227, 1163, 1150, 1105, 1072 cm™".

6d: Colorless solid. [a]p”* +4.4 (¢ = 2.31, H,0). IR (nujol): 3391, 1262, 1215, 1108, 1061 cm™".

{L&% (6a). (6b). (6c) BL (Bd) IZOVTD 'H-NMR ORERIILLFO@EY Th 3,
[£50—-1])
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6a: 'H-NMR (CD;OD) (chemical shift) : 3.62 (1H, dd, J = 10.5, 6.5 Hz, H-7’a), 3.64 (1H, dd, /= 10.6, 5.8 Hz,

H-7"b), 3.76 (1H, dd, J = 8.3, 2.0 Hz, H-5°), 3.84 (2H, d-like, J= ca. 2.6 Hz, H-1a and H-1b), 3.88-3.93 [2H, m,

H-1I"a, including one-proton doublet of doublets due to H-6’ at §3.91 (/= 6.5, 5.8 Hz)], 3.93 (i H, dd, /=86, 5.7

Hz, H-5a), 3.95-4.00 [2H, m, H-4, including one-proton doublet of doublets due to H-1’b at §3.99 (/= 13.5, 4.0
H2z)], 4.03 (1H, dd, J= 8.6, 3.5 Hz, H-5b), 4.16 (1H, dd, J = 83, 2.6 Hz, H-4"), 4.38 (1H, d-like, J = ca. 2.6 Hz,

H-3), 4.54 (1H, ddd, /= 6.3, 6.3, 4.0 Hz, H-2"), 4.59 (IH, dt-like, J = ca. 2.6, 2.6 Hz, H-2), 4.73 (1H, dd, /= 6.3,
2.6 Hz, H-3°). «

6b: 'H NMR (CD;0OD) (chemical shift) : 3.61 (1H, dd, J = 11.2, 6.2 Hz, H-7’a), 3.68 (1H, dd, /= 11.2, 4.5 Hz,
H-7°b), 3.79 (1H, ddd, J = 6.2, 4.6, 4.5 Hz, H-6"), 3.84 (2H, d-like, J = ca. 2.6 Hz, H-1a and H-1b), 3.89 (1H, dd,
J =46, 1.7 Hz, H-5), 3.90-3.99 [3H, m, H-4, including one-proton doublet of doublets due to H-1’a at §3.92 (J
= 13.5, 3.7 Hz) and one-proton doublet of doublets due to H-5a at §3.94 (J = 10.0, 8.0 Hz)], 3.98 (1H, dd, /=
13.5, 8.1 Hz, H-1’b), 3.99 (1H, dd, /= 6.9, 1.7 Hz, H4"), 4.03 (1H, dd, J = 10.0, 4.9 Hz, H-5b), 4.38 (1H, dd, J=
2.6, 1.5 Hz, H-3), 4.47 (1H, dd, /= 6.9, 4.6 Hz, H-3"), 4.53 (1H, ddd, /= 8.1, 4.6, 3.7 Hz, H-2’), 4.60 (1H, dt-like,
J=ca.2.6,2.6 Hz, H-2).

[50-2]

6¢: 'TH NMR (CD;0D) (chemical shift) : 3.63 (1H, dd, /= 11.0, 6.0 Hz, H-7"a), 3.67 (1H, ddd, /= 8.6, 6.0, 3.0 Hz,
H-6"), 3.78 (1H, dd, J = 8.6, 0.9 Hz, H-5), 3.80 (1H, dd, J = 11.0, 3.0 Hz, H-7b"), 3.84 (2H, d-like, J = ca. 2.6 Hz,
H-1a and H-1b), 3.89 (1H, dd, J = 13.3, 3.5 Hz, H-1a°), 3.92 (1H, dd, J = 10.7, 8.5 Hz, H-52), 3.96 (1H, dd, J =
13.3, 7.7 Hz, H-1"b), 3.97-4.01 (1H, m, H-4), 4.03 (1H, dd, J= 10.7, 5.2 Hz, H-5b), 4.11 (1H, dd, /= 7.8, 0.9 Hz,
H-4"), 4.38 (1H, dd-like, /= ca. 2.6, 1.4 Hz, H-3), 4.45 (1H, dd, J= 7.8, 4.2 Hz, H-3"), 4.54 (1H, ddd, J= 7.7, 4.2,
3.5 Hz, H-2’), 4.60 (1H, dt-like, J= ca. 2.6, 2.6 Hz, H-2). 1>C

6d: '"H NMR (CD;OD) (chemical shift} : 3.65 (1H, dd, J = 11.2, 5.2 Hz, H-7"a), 3.77 (i, dd, /= 11.2, 3.2 Hz,
H-7b"), 3.77-3.82 (2H, m, H-5’ and H-6"), 3.84 (2H, d-like, J = ca. 2.6 Hz, H-1a and H-1b), 3.92 (1H, dd, J =
13.5, 6.9 Hz, H-12"), 3.95 (1H, dd, J=9.7, 7.5 Hz, H-5a), 3.97-4.03 [2H, m, H-4, including one-proton doublet of
doublets due to H-1"b at Sca. 4.00 (J = ca.13.5, 3.8 H2)], 4.03 (1H, dd, J = 9.7, 4.9 Hz, H-5b), 4.23 (IH, dd, J =
6.0, 2.9 Hz, H-4"), 439 (1H, dd, J= 2.6, 1.2 Hz, H-3), 4.54 (1H, ddd, J= 6.9, 6.0, 3.8 Hz, H-2"), 4.60 (1H, dt, J =
ca. 2.6,2.6 Hz, H-2), 4.72 (1H, dd, J= 6.0, 2.9 Hz, H-3").

et (6a). (6b). (6c) BLTE (6d) 122V TD PC—NMR DREEIILUTDOEY Th B,
[&51] , .

6a: >C-NMR (CDsOD) (chemical shift) : 51.5 (C-1), 52.7 (C-1°), 61.0 (C-5), 64.7 (C-T"), 68.0 (C-2’), 71.8 (C-6"),
72.2(C-5%), 72.6 (C4°), 73.3 (C4), 79.2 (C-2), 79.7 (C-3), 81.9 (C-3).

6b: "C-NMR (CD;0D) (chemical shift) : 51.7 (C-1 and C-1°), 60.9 (C-5), 64.0 (C-T°), 69.3 (C-2°), 70.8 (C-5"),
73.1(C4), 73.2 (C-4"), 74.8 (C-6"), 79.3 (C-2), 79.6 (C-3), 80.2 (C-3").

6¢: PC-NMR (CD;0D) (chemical shift) : 51.6 (C-17), 5 l7(C-l),609(C—5), 65. 1(c-7 ), 97(C-2’), 70.9 (C-4°),
71.2(C-5%), 72.4 (C-6°), 73.2 (C4), 79.3 (C-2), 79.6 (C-3), 79.9 (C-3").

6d: PC-NMR (CD;0D) (chemical shift) : 51.5 (C-1), 52.5 (C-1°), 61.0 (C-5), 64.4 (C-7"), 67.9 (C-2’), 73.3 (C-4),

73.8(C-5"), 73.9 (C-4’), 74.3 (C-6"), 79.2 (C-2), 79.7 (C-3), 81.0 (C-3").

{t&# (6a). (6b), (6c) BLW (6d) iz >V TDOEESHT FAB (Fast Atom Bombardment)—
MS B X T'HR—-FAB—MS) UJZﬂ'Jﬁ:’%%GiUT@ﬁ VThb,
[&52]
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6a: FABMS m/z: 425 [M+H]" (pos.), FABHRMS m/z: 425.0795 (C1,H,5012S; requires 425.0788).
6b: FABMS m/z: 425 [M+H]" (pos.), FABHRMS m/z: 425.0809 (C,H;501,S; requires 425.0788).
6c: FABMS m/z: 425 [M+H]' (pos.), FABHRMS m/z: 425.0760 (C1,Hz50:5S; requires 425.0788).
6d: FABMS m/z: 425 [M+H]" (pos.), FABHRMS m/z: 425.0760 (C1,H;50:,S; requires 425.0788).

KEF 2 6 :

EHEBl 2 3 THLN{LEY 2g (300 mg, 0.673 mmol) % VT, EHfI2 4 LFEIZLT,
EFHEX 8g THRINDIKBERBINTZRIRA N K= L 107 mg (NE 53%) 2HB7-,
L&Y 89 \COWT, HIERE., RABBIRRZA~RZ kL, 'TH-NMR, ®C—NMR z~% pL, &
B53HT FAB (Fast Atom Bombartmemt)}-MS 3 X T8 HR-FAB-MS DHEIEZ{T- R4 LTI
7 ' :
8g: Colorless amorphous. [a]p™ -25.0 (¢ = 1.17, CH;OH). IR (nujol): 3364, 1262, 1207, 1153, 1107, 1026
cm”l.
8g:'H NMR (CD;OD) (chemical shift) : 1.45/1.52 feach 3H, s, (CH3),C], 3.35/3.37/3.39 (each 3H, s,
OCH,OCH), 3.76 (1H, dd, J = 9.8, 6.7 Hz, H-7'a), 3.77-3.89 (3H, m, H-1a, H-1b and H-7°b), 3.88 (1H, dd,
J =134, 3.6 Hz, H-1"a), 391 (IH, dd, J = 11.0, 8.6 Hz, H-5a), 3.94 (1H, br t-like, J = 6.7 Hz, H-6"),
3.97-4.00 (1H, m, H4), 4.01 (1H, dd, J = 13.4, 7.9 Hz, H-1°b), 4.03 (1H, dd, J = 11.0, 5.5 Hz, H-5b), 4.07
(2H, br s-like, H-4’ and H-5"), 4.39 (1H, br dd-like, J = ca. 1.5 Hz, H-3), 4.54-4.58 (2H, m, H-2’ including br
s-like signal due to H-3" at 54.56), 4.59-4.61 (1H, m, H-2), 4.61/4.63 (each 1H, d, J = 6.5 Hz, OCH,OCH3),
4.67/4.71 (each 1H, d, J = 6.5 Hz, OCH,OCH3), 4.79/4.92 (each 1H, d, J = 6.7 Hz, OCH,OCH).
8g:’C NMR (CD;OD) (chemical shift) : 19.5/29.5 [(CHs)C], 50.2 (C-IY), 51.2 (C-1), 55.8/56.1/56.2
(OCH;0CHs), 60.9 (C-5), 68.8 (C-7"), 70.1/72.2 (C-2' and C-3"), 72.6 (C-4’), 73.4 (C-4), 77.4 (C-6"), 78.0
(C-5Y, 79.2 (C-2), 79.8 (C-3), 97.9/99.1/100.4 (OCH,CH;), 101.2 [(CH3),C].
8g: FABMS m/z: 597 [M+H]' (pos.), FABHRMS m/z: 597.1865 (C31Ha O, 5S; requires 597.1887).
EHpl2 7 :

EHEHl 2 6 TRLN{LEY 8g (48.6 mg, 0.082 mmol)% AV T, FEERKB 2 5 & FKEIC LT,
EREBER 6g TRENIBIRANEF =T A 31 mg (IR 93%) 2 B7-, {LE% 69>\ T,
HREREE, FRAMRBULZ R bb, 'TH-NMR, PC—NMR 227 [, BEIHT FAB (Fast Atom
Bombartmemt)}-MS X 1* HR-FAB-MS DORIE* 1T o R % U FIoRY,

6g: Colorless solid[a]p™* -27.3 (¢ = 1.06, H,0). IR (nujol): 3348, 1257, 1219, 1072 cm™ .

6g: 'HNMR (D;0) (chemical shift) : 3.64 (1H, dd, J=10.3, 7.2 Hz, H-7’a), 3.66 (1H, dd, J= 10.3, 4.6 Hz,
H-7'b), 3.73 (1H, dd, /= 9.5, 1.4 Hz, H-5"), 3.83 (1H, dd, /= 13.0, 3.2 Hz, H-1a), 3.85 (1H, dd, J=13.0, 2.2
Hz, H-1b), 3.89-3.93 (2H, m, H-5a and H-6°), 3.93-3.96 (2H, m, H-1’a and H-1"b), 4.00 (1H, br dd, J = 8.9,
5.2 Hz, H-4), 4.04 (1H, dd, /= 10.8, 5.2 Hz, H-5b), 4.09 (1H, dd, /= 9.5, 1.2 Hz, H-4"), 4.37 (1H, dd-like, J
=ca. 2.2, 1.2 Hz, H-3), 4.57-4.61 (1H, m H-2"), 4.62 (1H, dt-like, J = ca. 3.2, 2.2 Hz, H-2), 4.70 (1H, dd, J =
5.1, 1.2 Hz, H-3).

6g: °C NMR (D;0) (chemical shift) : 51.1 (C-1°), 51.4 (C-1), 60.9 (C-5), 65.0 (C-7°), 69.1 (C-2"), 70.1
(C-4), 70.7 (C-5%), 71.4 (C-6"), 73.4 (C-4), 78.7 (C-3"), 79.4 (C-2), 79.6 (C-3).

6g: FABMS m/z: 423 [M-H] (Neg.), FABHRMS m/z: 423.0617 (C,H,304,S, requires 425.0788).

IRHDAEHD 'H-NMR BL U BC—NMR 27 MAF—#ix, a5 )—L (1) ObO
LB okI b, I3FF ) —ADITAFLA—DOESEHB LT,
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EH 2 8 :

sl 2 5 TH LAY (6a). (6b), (6c) 2 HTNC (6d) B L UERH 2 7 TERLNI{L
AW (6g) ICOWT, a—ad F—PHEBEELKRD L 5 LTHAR,

ZOERTIE, Ty MMNERITREIEE 01M v LA VEEETR (pH6.0) ILEBLT. 0
BBRE o — a2y —¥ (ValF—8, vAF—FBLIOS VYery—¥) L LTERALE,

EHLLTOYasn—2 (74mM), </ h—2 (74AmM) E72i3A V<L b—2 (7.4 mM) B
W 0.1 mlic, FREAEOCHRILAIWIEK 0.05ml 2%, 37°C T2~ 33EFHEMELE, =
NICEERKZMZ T3 0BRSS, KM T, BEABTC2ORMAL, BELAESYE
Teo TR, FHRALSYRRICBERELZ ML, EbHICHBEKE T2 oRmea L Ciss
RIESET, ThE TS 7L L, BELE DL a—RADBE IV a— 4% ¥ —Fikic
&0 BIE U, BEB L OHBREAWIE, 0.1 M ~ LA L EEEE (pH 6.0) (¥ LCHA Lis,
BONTMEND 50% FERE (ICs) 2EH LI,

[%53]
gERILA Y I1Cso (ug/mi)
ValT— 2 NE—E | VN F—

¥ ¥
agz)—v 0.32 3.07 2.41
&% (6a) 28.4 206 0.69
ib&% (6b) 57.8 >100 46
L& (6c) 90.8 >100 6.88
{t&% (6d) 13.7 248 2.77
&% (6g) >100 >100 66.9

ERRIGRESNIERRP L322 X512, ZORHADILEY (6a), (6b). (6c) ZRHTMT (6d)
W a2 BRIV A - EPHERMERT VOO, ZROLOBRERMIIRRaZ S /—L
XV BEIo7, LIL, ZNHDOL Ve F—BHREEHIZOWTIE, 22 THEEY (6a) 72
LT (6d) IIXRARaFTF /) —NERSULETHoN, ZDOZIENbb, ZhbDEeBiTar S
I =NDICTATFUAT—DUOEDEHS EHBALE,

FEX ORI el REt:

COREBIZLY, 28T ) —NOBEGREEZAFEZRHENHO ATAICARL., #4532 LA
AgEL iR ofc, EHIC, FEEOMB(EEREETHI LICL D, RERBEKRIIRAL OME LIE
bBRRPoad T ) —DEREFREICTAZE LALLM o, . ZORBICRE X
T NOEEEK b I N a v F—PHERR AT DI 2R L,
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sEROEE

1 #HEX (1) TRENBBRKALK=Y A,
[1t1]

HO,

OH
HO OH
HO ‘0380 '
: P HO . “OH
1)

2 D—FvE—X D-UHR—RX, D-T7T5E/)—X, D-VUF/—X, L—‘\":‘_/U*—X\ L—U &R
—AVL=TIE/—ABLUP LV F Y20 0RITND 5 EEH VI EOFEEHLEER
(2):
[t2]

(2)

Kb, R'BIV R IBEFNERAEEFH 2V EABREORBEES R L, TAREDRELN.
—C(CHz)z. —CH(CHa)~—#2 5 TNZ —CHAr— (P, Arid 7 x =V B E i3 BM T = = L Bk Bk
T2) PoBEINIRRT LY —NR#EE, —CHOR® (X, R*1Z—CH,0CH; b L < 1E—
CH,CH;OCH; #8%7 %) TRENATAIFITAIAENOREZ . —FARREHELF 713
SiR'% b L<1ESIRYR® (RAF, RUBIVTRIFZNEN, —CHyb L IZ—C(CHy) s TRSNE T
WENEEIT-Ph TRENDT Y —LVEEZEW.RTE)TEINBE VY Lo —F ARYRHEES S0k
T5),

TRINLKBENREINA~TF H VR ATV EERT B2~TF b— L BRRFEEET
ATNVERIRL, Bonie~TF b RIKREBEZFL (2) &, #BERX (77) :
[1t3]

R%,
“”ﬁ
S
R0
(7)

(X, RO, ARRF b5 VITABEORBEL BW® L, ABEORHBIEIT, —C(CHy)o —
CH(CH3)~7Z2 5 TNC —CHAr— (1, Ar 37 == AV EERER 7 ==L EL BT B) 5o
HENDBRT &5 - R#EE, —CH0R® (X, R*1Z—CH,0CH; b L < i3 —CH.CH;OCH, % &
KT D) TRENDT AR TARNEDS DT — T ARURBIE 7213 SiR% b L <1 SIR%,R
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¢ (X, REBIV R IZFNFN, —CHs b L IZ—C(CHy) s THEINBTAFLEE - IZ—Ph
TRINDT IV - NEZBEKRTE)TRENS VI NN —FUBURER L E0ET 2)
TRENBFAELOH 7V U IRISICE D | #ER (8) .

[1t4]
%

(8)

TRINDKBESPRBINZBRANLVK=ULELZB Iy Y U/ TRE . BICATEARRE
REEINTRBRANG =0 MEORBKBE 2 BB+ 2 RHABREMRETR L Ik > T, #Es
(1) :
[1t5]

TRINDBRANVF=ULIE (1) 2B5Z L 2HHETIRRANVK =Y MEOREFH I,

3 FEROFHESE 2 HICERORKANF =T MEOBEFEICBWT, §EY v 7Y 7 ITRIC
BOWTHERASNITFARE (7)) RD—F o —ZAnbBMENE I L BFEETABRIKRA LAY
LEOMESE,

4 BEX (2) TRANHIKBEXEFEESNI~TF N —LBREBTZAT L,
[it6]

OR'! OR! OR?

OR?
0...0 OR?
I/S\\
O O 2)

KHP,R'BLUORIIFNPHARRF HDVIIKBEDRBEEY £ L. SABREORERLN,
—C(CH3)2, —CH(CH3)— 72 b TN —~CHAr— (X, Arlidi7 = = VEFHIIEBR Y = =L B2 B
T5) "oBEINAIRKRT X — A R#EHE, —CHOR® (X#., R IZ—CH,0CH; b L < iZ—
CH,CHsOCH; 2 8BH% 7 2) TRENATAIXITARAENLRE T —FAREHEEE 1T
SiR*% b LK iZ SIR%R® R#, R*BIVRMIZENEN, —CHs b LLIZ—C(CHs) s TRENB 7
NENEFEIT-Ph TRINDT Y - LEEZEKRT D) TREND VY L —FAEURHEE S Bk
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15),

5 H#ERX (3) £ ERX (4) TRENS, DXV uE—RX, D-UR—RA, D-T I/ —
A, D-UHYV—RA, L—-FVE—RX L—UR—R, L-TFE ) —2RBLUTL-U FV—AnLE
IIh 5 5 B H DV NI EOFEEN L KBENREINIA~TF bV RGBTV (2) %
BOZLERELTIABENMEBEIN-~TF F— L BRI X7 L ORE Ik,

(it 7] '

O 4
R0 OR*

R20 OR3

@ |
(. R, R2, R®BLT R4Z, AEFFHIVIIABEDREELER L., KBENREL
X, —C(CH3)2. —CH(CH3)— 25 TNZ—CHAr— (X%, Ari3d7 o = VEZ-IER 7 ==V E%
BT 3) »oRTNABIRT ¥ —Z%E, —CHOR® R#. R 1IZI—CH,OCH; % L<ig—
CH,CH;OCH;3 2 B3R T3) CHRENATALAXITARAENLRB—FNLAR#ER 771 SIR
5,5 L<IZSIR,RS (Rb, REBIUVRIIZFNFR., —CHs B L<IT—C(CH3)s TRENB T
XNVEFIT—Ph TRENDBT Y —LELZERTI)TCREND VI A —TFARREEZERT
%),

6 FEROGHE 1 BICTEHOBRANF =V AMMEZHANVWAZ LE2HRETEI IV F—PHRE
#l,

7 EROGHES 6 ECMO I N oL X —CRER S EHT 5o b ML+ 5 HE R -
LR A g |
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