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Synthesis of the Methyl Glycoside of Ganglioside GM; Trisaccharide
Derivative with N-Acetyl-5-N,4-O-Oxazolidinone Protected
p-Toluenethiosialoside
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Abstract The coupling reaction of N-acetyl-5-N,4-O-oxazolidinone protected p-toluenethiosialoside 1,
with four kinds of benzyl or benzoyl protected methyl galactoside diols was deeply studied, which showed
a-selectivity with a/f=1.6~2.0 and afforded the corresponding sialylation products in high yields (72%~
89%). Based on these results, a methyl 2,3,6,2',6'-penta-O-benzyl-f-lactoside 17 was prepared from lactose
with 7 steps in a 19% total yield. Sialylation of compound 17 with donor 1 successfully produced the methyl
glycoside ganglioside GM3 trisaccharide derivative in a 68% yield and a/f=1.6 : 1.
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Table 1 Glycosylation of sialosyl donor 1 with galactose and lactose acceptors
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22 2,3,6,2,3.4,6-t-0O-Z Bt &E-1-S-B-D-Mt i 7L #E 3¢
REXTME(12)BEM

T 250 mL B ISR 60 mL, FeCls (1.0
), VK¥ R LI A FLBE(10.0 g, 27.8 mmol), JN5¢)Gvk
R HEE 20 min, VK, THR=ER, KRV 3.5 h 5,
WERE 28 R I 25 G o) B PR IF AN 12, SR A 200 mL

LR O MR, WA K. 1B IR A . A
FULITR eSS, IR BT, R R 2R, BT
HE S B S R BRR 11, EE T N RN, b
WP T 85 mL SR, AT FER I (5.45
g), VKRR i i = &L il 2B (BF5+OEt,) (7.1 mL),
EWAFE SOV ) H NI =5 L T6(7.0 mL),
REEBEFE 12 h S, N 100 mL S ReRRe, 43
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KRBT, AL ZAT R VAT - MR &
BE)=3 : 1126405, T H S0 K- Sk ik 45 b
BIRDIR AR 12 [10.8 g 52% (Pi#)]. 'H NMR



No. 12 Bk 155 LA N-SBEE-5-N,4-O-WEM e I DR 57 (1 M VIR 0T YRGB HF 45 1 5 R 28 1 Al -+ 1359

(CDCls, 500 MHz) d: 1.98 (s, 3H), 2.05~2.16 (m, 18H),
2.36 (s, 3H), 3.61~3.64 (m, 1H), 3.75 (t, J=9.5 Hz, 1H),
3.87 (t, J=6.9 Hz, 1H), 4.06~4.15 (m, 3H), 4.48 (d, J=
7.9 Hz, 1H), 4.53 (dd, J=12.0, 1.8 Hz, 1H), 4.61 (d, J=
10.1 Hz, 1H), 4.88 (t, J=9.5 Hz, 1H), 4.97 (dd, J=10.3,
3.4 Hz, 1H), 5.10~5.13 (m, 1H), 5.22 (t, J=9.3 Hz, 1H),
5.35 (d, J=2.9 Hz, 1H), 7.13 (d, J=7.9 Hz, 2H), 7.39 (d,
J=8.1 Hz, 2H); 5 k(161 IE A —3L. “C NMR
(CDCls;, 100 MHz) d: 170.3 (2C), 170.1, 170.0, 169.7,
169.5, 169.0, 138.6, 133.8, 132.5, 129.9, 129.6, 127.7,
101.0, 85.6, 76.7, 76.1, 73.9, 71.0, 70.7, 70.3, 69.1, 66.6,
62.5,62.1,60.8,21.2, 20.8 (2C), 20.7, 20.6 (2C), 20.5.
2.3 34-O-FTHE-1-S-B-D-M G FLHE T R EXFH
(14)89E& M

B &) 12 (2.4 g, 3.2 mmol )i F] 20 mL 6K
PR, N A E44(0.24 g, 4.5 mmol). =W 1 h 5,
IONERER G, TR pH (2, T8k MR,
PR ZE L, Ak 13, AEE AR 2,2-2
FHAAE 210 mL, P N Ji il 2 11 381 S VA4 22 1F) pH
fHAE 2~3, INFAMIARHEE . A 1 mL = K
BN, I pH AR E, BERE 15 min, ¥R L, R4
PN TR i 28 5 2505 71, B A PR = IR A B 2
=W AT N30 mL I, 3 mL /K, ANl e
h, FIIAN 1 mL = SR KRN, 8RBR 2507, Gl
YIREENTIVEMGE V(&) - VT =35 1]4difk,
FEH A - GO e B 4l i, 43 A R AR B 44 14 [0.92
g, 58%(Pi5)]. 'TH NMR (CD;0D, 500 MNz) d: 1.34 (s,
3H), 1.49 (s, 3H), 2.34 (s, 3H), 3.26 (t, J=9.3 Hz, 1H),
3.42~3.47 (m, 2H), 3.52~3.59 (m, 2H), 3.74~3.95 (m,
5H), 4.06 (t, J=6.4 Hz, 1H), 4.20 (d, J=5.4 Hz, 1H), 4.37
(d, J=8.3 Hz, 1H), 4.54 (dd, J=9.8, 1.5 Hz, 1H), 7.15 (d,
J=7.8 Hz, 2H), 7.48 (d, J=6.8 Hz, 2H); “C NMR
(CD;0D, 100 MHz) ¢: 141.4, 136.3, 133.4, 133.0, 113.6,
106.6, 91.9, 83.4, 83.0, 82.9, 80.4, 77.9, 77.6, 77.0, 76.0,
65.0, 64.5, 30.9, 29.1, 23.7; HRMS (ESI) calcd for (M+
Na)" CpH3,Na0,0S 511.1614, found 511.1602.
24 34-0-% T A HE-23,6,2,6-F-0-7% A ELHE-
1-S-B-D-ML i ZL A X R B R FRE (15)89 5 X

T 25 mL SN 4 mL nikse, tbEY) 14 (543
mg, 1.1 mmol), DMAP (68 mg, 0.56 mmol), ¥Ki¥ FAInIA
K HBES(2.8 mL, 22.2 mmol), FiRHEHE 6 h. v
KRR, N 100 mL = %0 F B B, 43 o) ) v i
NaHCO; %~ W NaCl ¥ vk, AWLUZH LK
MgSO, 4. IREBR 2R, SRR YH & b4
Fik FE 4, A3 A AR R 15 (1.08 g, 96%). 'H NMR

(CDCls, 500 MHz) &: 1.27 (s, 3H), 1.54 (s, 3H), 2.26 (s,
3H), 3.64~3.68 (m, 1H), 3.81~3.89 (m, 2H), 4.09~4.14
(m, 2H), 4.22~4.27 (m, 2H), 4.48 (dd, J=11.7, 4.9 Hz,
1H), 4.60 (d, J=7.8 Hz, 1H), 4.68 (d, J=11.7 Hz, 1H),
4.82 (d, J=9.8 Hz, 1H), 5.15 (t, J=7.3 Hz, 1H), 5.39 (4,
J=9.8 Hz, 1H), 5.74 (t, J=9.3 Hz, 1H), 6.91 (d, J=8.3
Hz, 2H), 7.30~7.65 (m, 17H), 7.94~8.02 (m, 8H), 8.09
(d, J=7.3 Hz, 2H); *C NMR (CDCls, 100 MHz) ¢: 166.0,
165.8, 165.6, 165.2, 164.9, 138.4, 133.7, 133.4, 133.2,
133.1, 133.0, 129.9, 129.86, 129.8, 129.7, 129.6, 129.5,
129.54, 129.5, 129.3, 128.7, 128.4, 128.39, 128.37, 128.1,
127.7, 110.9, 100.2, 85.9, 77.1, 75.4, 73.9, 73.7, 73.1, 71.3,
70.5, 62.8, 27.4, 26.2, 21.2; HRMS (ESI) calcd for (M+
Na)" Cs;Hs;NaO,5S 1031.2925, found 1031.2941.
25 3 4-O-BTHH-236,2,6-1-0-FRAEE-1-O-
B-D-Rit N FLHE R E(16) B & B

T 50 mL i ZOEH AL A Y 15 (700 mg, 0.7
mmol), FFIIATE/AK —&FHE 10 mL MZNE 5 mL, fIA
J/K CH;OH (43.4 pL, 1.05 mmol), =iE$EEE 1 h 5, UK
WRHEHE 1 h, N NIS (365 mg, 1.5 mmol), TfOH (62
uL, 0.7 mmol). KM 1 h J5H = i KRV, A 150
mL S FEERRE, B 20%0 Na,S,0; i, 1
NaCl #HseEs, AVUZHTEK MgSO, T4, kbR 2:
A, TRARDAEZ AT [V (S b 2R A3 e ]
1A 16 (520 mg, 82%). '"H NMR (CDCls;, 400 MHz) 6: 1.25
(s, 3H), 1.52 (s, 3H), 3.43 (s, 3H), 3.67 (dd, J=11.4, 7.6
Hz, 1H), 3.79~3.85 (m, 2H), 4.07 (dd, J=5.5, 1.5 Hz,
1H), 4.20~4.28 (m, 3H), 4.48 (dd, J=12.1, 4.1 Hz, 1H),
4.56~4.64 (m, 3H), 5.14 (t, J=7.3 Hz, 1H), 5.42 (t, J=
8.7 Hz, 1H), 5.73 (t, J=9.4 Hz, 1H), 7.26~8.11 (m, 25H);
C NMR (CDCl;, 100 MHz) d: 166.0, 165.9, 165.6, 165.3,
164.9, 133.4, 133.3, 133.2, 133.1, 133.0, 130.0, 129.9,
129.84, 129.80, 129.7, 129.6, 129.55, 129.5, 129.4, 129.36,
128.7, 128.5, 128.4, 128.3, 128.1, 101.9, 100.2, 77.1, 75.3,
73.7, 732, 73.0, 72.7, 71.9, 71.4, 62.9, 62.6, 57.1, 27.4,
26.2; HRMS (ESI) calcd for (M+Na)' CsHyNaO,4
939.2840, found 939.2804.
26 2,3,6,2',6-A-O-FBELE-1-O-p-D-MEAIERF
(17)BE R

BALAY) 16 (480 mg, 0.5 mmol) & T 25 mL AH 4
W, I 5 mL 80%[1) HOAc, 80 C i FHiHE W 7 h.
SV 150 mL S B RE, AT NaHCO; #H
MIFN NaCl vk, APUZHIEK MgSO, T4, ik
BRI, FRARVIAEZHT DR V(AhEr) - M(CR &

B)=2 @ 145 O K 17 (370 mg, 81%). 'H NMR
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(CDCls, 400 MHz) §: 3.44 (s, 3H), 3.47 (t, J=6.7 Hz, 1H),
3.58 (dd, J=11.4, 6.6 Hz, 1H), 3.67 (dd, J=9.8, 3.5 Hz,
1H), 3.77 (d, J=3.3 Hz, 1H), 3.81~3.85 (m, 1H), 4.05
(dd, J=11.4, 6.5 Hz, 1H), 4.16 (t, J=9.5 Hz, 1H), 4.50~
4.63 (m, 4H), 5.24 (dd, J=9.6, 7.9 Hz, 1H), 5.41 (dd, J=
9.7, 7.9 Hz, 1H), 5.68 (t, J=9.4 Hz, 1H), 7.30~7.62 (m,
15H), 7.92~8.07 (m, 10H); >C NMR (100 MHz, CDCl5)
5: 166.3, 166.0, 165.9, 165.3, 133.4, 133.3, 133.26, 133.2,
133.1, 130.0, 129.8, 129.7, 129.68, 129.6, 129.5, 129.3,
129.2, 128.6, 128.5, 128.3, 101.7, 101.0, 76.2, 73.6, 73.1,
73.0, 72.7, 72.6, 71.7, 68.7, 62.7, 62.0, 57.0; HRMS (ESI)
caled for (M + Na) " C,HyNaOs 899.2527, found
899.2530.
2.7 (5-CZEER%E-7,8,9-=-0-C BEE-5-N,4-O-FREL&-
3,5-Z L& -D- A F L HAEE)-(2—~3)-2,3,6,2,6-F-O-
FRBLE-1-O-8-D-W A FLFERF(18) A B

76 20 mL BE LR ALK 1 (45.8 mg, 0.079
mmol). Z24% 17 (100.0 mg, 0.114 mmol). 4 A 7317 50
mg, AR A 3 mL K ZEFHE. 1.5 mL LK
O, ERBEEE 1 h, ME7E—50 CN4REH+HE 0.5 h,
A NIS (39.6 mg, 0.17 mmol), TfOH (7 pL, 0.079
mmol), —50 ‘C NP N 1 h, TLC Rl e W 5e4s, i
A 0.1 mL #F1 NaHCOs ¥R KR N, FrEe L BhJE, &
W 100 mL S BERRE, ] 20% NapS,05 % Hu Fl
T ERKTES, ToKIMBREET 1. WURRR A, RARY
FEEMTIVEMOR VO ThEF) @ (LR 28E)=3 : 11155
REA 18 (72 mg, 68%, a/f=1.6: 1). 18a: '"H NMR
(CDCls, 400 MHz) 8: 1.52 (s, 3H), 1.91 (s, 3H), 1.93 (s,
3H), 2.00~2.06 (m, 1H), 2.41 (s, 3H), 2.74 (dd, J=12.0,
3.2 Hz, 1H), 3.41 (s, 3H), 3.43~3.51 (m, 2H), 3.57~3.68
(m, 5H), 3.72~3.83 (m, 2H), 3.89~3.94 (m, 1H), 4.08
(dd, J=10.7, 5.3 Hz, 1H), 4.17~4.22 (m, 1H), 4.37~4.39
(m, 2H), 4.42~4.49 (m, 2H), 4.52~4.63 (m, 2H), 4.78 (d,
J=7.9 Hz, 1H), 5.31~5.41 (m, 2H), 5.47 (bs, 2H), 5.68 (t,
J=9.4 Hz, 1H), 7.28~7.62 (m, 15H), 7.92~8.16 (m,
10H); *C NMR (CDCls, 125 MHz) 6: 171.6, 170.8, 170.1,
170.0, 168.5 (Je.i, nsax=06.0 Hz), 165.9, 165.6, 165.3,
165.2, 164.8, 153.3, 133.4, 133.1, 133.0, 130.1, 130.0,
129.9, 129.8, 129.7, 129.7, 129.6, 129.56, 129.5, 129.4,
128.8, 128.63, 128.6, 128.53, 128.5, 128.4, 128.36, 128.3,
128.2,101.8, 100.7, 97.3, 75.7, 75.2, 74.9, 74.0, 73.1, 73.0,
71.9, 71.8, 71.3, 70.7, 68.2, 66.7, 63.2, 62.7, 62.3, 58.7,
57.0, 53.2, 35.9, 29.7, 24.5, 20.9, 20.7, 20.2; HRMS (ESI)
calcd for (M—|—Na)+C(,7H67NN3028 1356.3747, found
1356.3757. 184: '"H NMR (CDCl;, 400 MHz) : 1.96 (s,

3H), 2.01 (s, 3H), 2.05~2.08 (m, 4H), 2.47 (s, 3H), 2.62
(dd, J=12.5, 3.6 Hz, 1H), 3.07 (d, J=5.7 Hz, 1H), 3.41~
3.49 (m, 5H), 3.54~3.68 (m, 2H), 3.73 (dd, J=12.4, 3.7
Hz, 1H), 3.77 (s, 3H), 3.82~3.87 (m, 2H), 4.07 (dd, J=
11.1, 4.5 Hz, 1H), 4.20 (t, J=9.5 Hz, 1H), 4.24 (d, J=2.6
Hz, 1H), 4.29~4.35 (m, 1H), 4.51 (dd, J=12.0, 4.2 Hz,
1H), 4.56~4.68 (m, 4H), 5.11 (bs, 2H), 5.26~5.31 (m,
1H), 5.39~5.43 (m, 1H), 5.45~5.49 (m, 1H), 5.62~5.64
(m, 1H), 5.74 (t, J=9.5 Hz, 1H), 7.29~7.57 (m, 15H),
7.92~8.06 (m, 10H).
2.8 (5-ZEtRH-7,8,9-=-0-C Bt HE-5-N,4-O-FkEE £-
3,5-Z k& -D-# 2 5 B P ES)-(2— 3)-2,6-=-O-F &-
1-O-a-D-Mt i FAEREH(5), (5-ZEtR%E-7,8,9-=-0-
ZEEE -5-N4A-O- TR EE R -35- — K F-D-#HZ 5 5 H
fig)-(2— 3)-2,6- =-O-# B it #-1-O-a-D-it Iy 3 FL 4 B
H(7), 5-T7EBER%-7,8,9-=-0-Z Bt £ -5-N,4-O-F4 Bt
E-3,5- X H-D- AR P EE)-(2—3)-2,6-=-0-F H
Bt £~ 1-O- 4-D-Ait N = ZL 4% B 0 (9) BY & B B SCRK[12]
5q: '"H NMR (CDCl;, 500 MHz) 6: 2.01 (s, 3H), 2.03
(s, 3H), 2.13 (s, 3H), 2.50 (s, 3H), 2.52~2.55 (m, 1H),
2.79 (dd, J=12.5, 3.7 Hz, 1H), 3.42 (s, 3H), 3.67~3.72
(m, 2H), 3.80 (dd, J=9.8, 5.9 Hz, 1H), 3.85~3.87 (m,
4H), 3.90~3.94 (m, 2H), 4.10~4.17 (m, 2H), 4.30 (dd,
J=10.0, 3.2 Hz, 1H), 4.45 (dd, J=12.2, 2.9 Hz, 1H), 4.48
(dd, J=9.6, 1.3 Hz, 1H), 4.53~4.62 (m, 3H), 4.71 (d, J=
3.4 Hz, 1H), 4.75 (d, J=12.2 Hz, 1H), 5.33 (dt, J=7.4,2.5
Hz, 1H), 5.60 (dd, J=7.1, 1.2 Hz, 1H), 7.29~7.36 (m,
10H); *C NMR (CDCl,, 125 MHz) §: 172.3, 170.8, 170.3,
169.7, 1682 (Je.t, naw=35.6 Hz), 153.6, 138.2, 138.1,
128.5, 128.4, 128.0, 127.9, 127.7, 100.0, 98.7, 75.9, 75.0,
73.9, 73.6, 73.54, 73.5, 71.9, 70.2, 70.0, 69.4, 68.7, 63.1,
58.7, 55.4, 53.4, 33.8, 24.7, 21.2, 20.8, 20.7; HRMS (ESI)
calcd for (M—l—Na)+ C4HiNNaOgs 854.2847, found
854.2840. 56: "H NMR (CDCls;, 400 MHz) : 2.03 (s, 3H),
2.09 (s, 6H), 2.12~2.13 (m, 1H), 2.47 (s, 3H), 2.90 (dd,
J=12.6, 3.7 Hz, 1H), 3.34 (s, 3H), 3.35~3.36 (m, 1H),
3.69 (s, 3H), 3.73~3.81 (m, 4H), 3.82~3.88 (m, 2H),
4.01~4.15 (m, 5H), 4.46 (dd, J=9.3, 2.2 Hz, 1H), 4.50~
4.62 (m, 7H), 4.68~4.76 (m, 2H), 5.37~5.42 (m, 2H),
7.32~7.34 (m, 10H); *C NMR (CDCl;, 125 MHz) ¢:
172.6, 171.0, 170.7, 169.8, 166.7 (*Jc.1. 130 =0 Hz), 153.7,
138.0, 137.7, 128.4, 1282, 128.1, 127.8, 127.7, 127.6,
99.0, 98.4, 75.4, 74.7, 74.6, 73.9, 73.4, 73.2, 73.0, 71.5,
70.7, 70.2, 68.2, 63.6, 59.1, 55.4, 52.9, 35.2, 24.7, 21.2,
20.8,20.7.
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7a: '"H NMR (CDCls, 400 MHz) 6: 2.04 (s, 4H), 2.07
(s, 3H), 2.08 (s, 3H), 2.34~2.40 (m, 1H), 2.49 (s, 3H),
2.65 (dd, J=12.2, 3.5 Hz, 1H), 3.38 (s, 3H), 3.72 (s, 3H),
3.74~3.76 (m, 1H), 3.93 (dd, J=12.2, 7.5 Hz, 1H),
4.05~4.13 (m, 2H), 4.20~4.24 (m, 2H), 4.45 (dd, J=
12.2, 2.5 Hz, 1H), 4.51 (dd, J=9.4, 1.1 Hz, 1H), 4.57~
4.62 (m, 2H), 4.75 (dd, J=11.7, 4.3 Hz, 1H), 5.08 (d, J=
3.6, 1H), 5.36 (dt, J=7.6, 2.5 Hz, 1H), 5.48 (dd, J=10.4,
3.7 Hz, 1H), 5.60 (dd, J=7.7, 1.1 Hz, 1H), 7.42~7.49 (m,
4H), 7.56~7.62 (m, 2H), 8.05~8.07 (m, 4H); “C NMR
(CDCls, 125 MHz) o: 172.1, 170.7, 170.2, 169.8, 167.9
CJer nax=>5.8 Hz), 166.4, 165.7, 153.6, 133.4, 133.2,
130.0, 129.8, 129.7, 129.6, 128.6, 128.5, 99.3, 97.6, 75.8,
74.8, 71.8, 71.2, 69.7, 69.5, 69.1, 67.9, 64.4, 63.3, 58.9,
55.3, 53.4,34.4,24.7, 21.1, 20.8, 20.7; HRMS (ESI) calcd
for (M+H)" C4H4NO,y 860.2613, found 860.2611. 78:
'H NMR (CDCls, 400 MHz) 6: 2.03 (s, 3H), 2.07 (s, 3H),
2.11~2.13 (m, 1H), 2.18 (s, 3H), 2.30 (s, 3H), 2.80 (dd,
J=12.8, 3.7 Hz, 1H), 3.39 (s, 3H), 3.57~3.65 (m, 1H),
3.79 (s, 3H), 4.02~4.09 (m, 2H), 4.11~4.15 (m, 2H),
420 (dd, J=10.2, 2.9 Hz, 1H), 4.27~4.31 (m, 1H), 4.35
(dd, J=9.4, 2.1 Hz, 1H), 4.42 (dd, J=12.2, 2.4 Hz, 1H),
4.55~4.64 (m, 2H), 4.99 (d, J=3.6 Hz, 1H), 5.37 (dd, J=
6.9, 1.9 Hz, 1H), 5.52 (dd, J=10.2, 3.6 Hz, 1H), 5.55~
5.58 (m, 1H), 7.43~7.53 (m, 4H), 7.56~7.65 (m, 2H),
8.05~8.11 (m, 4H).

9a: '"H NMR (CDCl;, 500 MHz) d: 2.04 (bs, 7H), 2.07
(s, 3H), 2.43 (s, 3H), 2.85 (dd, J=11.9, 3.2 Hz, 1H), 3.50
(s, 3H), 3.53~3.56 (m, 1H), 3.72 (s, 3H), 3.74~3.75 (m,
1H), 3.79~3.88 (m, 1H), 3.91~3.99 (m, 2H), 4.31 (t, J=
6.7 Hz, 1H), 4.43 (dd, J=12.2, 2.3 Hz, 1H), 4.51~4.55
(m, 2H), 4.57~4.63 (m, 2H), 4.67 (dd, J=11.3, 6.3 Hz,
1H), 5.11~5.13 (m, 1H), 5.37~5.41 (m, 1H), 5.49 (dd,
J=9.1, 1.5 Hz, 1H), 5.56 (dt, J=8.1, 2.3 Hz, 1H), 7.43~
7.60 (m, 6H), 8.06 (d, J=7.4 Hz, 2H), 8.14 (d, J=7.4 Hz,
2H); *C NMR (CDCls, 125 MHz) §: 171.9, 170.9, 170.5,
170.1, 168.8 (Je.i, 3w =35.6 Hz), 166.2, 165.4, 153.4,
133.3, 133.26, 130.1, 130.0, 129.9, 129.6, 128.5, 128.4,
102.1, 97.2, 75.3, 74.9, 74.1, 71.5, 71.4, 70.5, 68.2, 66.8,
63.6, 63.0, 58.7, 56.9, 53.3, 36.1, 29.7, 24.6, 21.2, 20.9,
20.3; HRMS(ESI) caled for (M + Na) " C4H4sNNaO,,
882.2433, found 882.2416. 94: 'H NMR (CDCl;, 400
MHz) 6: 2.01 (s, 3H), 2.04~2.05 (m, 1H), 2.06 (s, 3H);
2.18 (s, 3H), 2.37 (s, 3H), 2.68 (dd, J=12.7, 3.7 Hz, 1H),
3.43~3.44 (m, 1H), 3.48 (s, 3H), 3.58~3.62 (m, 1H),

3.64 (s, 3H), 3.88~3.91 (m, 1H), 3.96 (dd, J=9.6, 3.2 Hz,
1H), 4.00~4.05 (m, 2H), 4.30~4.37 (m, 1H), 4.46 (dd,
J=923, 2.3 Hz, 1H), 4.50 (dd, J=12.1, 2.6 Hz, 1H), 4.52
(d, J=7.8 Hz, 1H), 4.60 (dd, J=11.6, 7.0 Hz, 2H), 4.69
(dd, J=11.6, 5.1 Hz, 1H), 5.40~5.44 (m, 2H), 5.55~5.58
(m, 1H), 7.44~7.50 (m, 4H), 7.57~7.64 (m, 2H), 8.02~
8.07 (m, 4H).
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