% 4”) {t« % DOI: 10.6023/cjoc201807051

Chinese Journal of Organic Chemistry

KT EAEZ BE BRI a5

B EEA FEE*
(B BERZZ%8 L 201203)

ARTICLE

P 5%

WE 07K RN AR Dy b 2 K rh S SR S AR S, B AR R E R RS . BRI
DA BAE CFNFRE, GIRIEBEAL . FRFRSE R FEE H AL SO SR K 3 20 O, BL 69.5% ) i WAL il 464 B M 5
MR, WS, DGR RINN S e FRONPERE 32 AR 4 PRI ORopy ) VR 2 2 W D W 3 (3L 42 5 e 17 0 2 i ik F) 4 27
K.

R AT RAECE, I REER, NI, MR A, EA R

Research on the Semi-synthesis of Pectolinarin from Scutellarin

Yan, Shiqiang Xie, Mingxian Wang, Yujie Li, Yingxia*
(School of Pharmacy, Fudan University, Shanghai 201203)

Abstract As the representative flavonoid and flavonoid glycoside of Chinese medicine Cirsium japonicum, pectolinarigenin
and pectolinarin have important bioactivities. In this paper, the efficient semi-synthesis of pectolinarigenin had been achieved
starting from commercially available scutellarin via a linear reaction sequence of 3 steps with the overall yield of 69.5%,
wherein carboxyl esterification, selective hydroxy protecting, and glycosidic bond hydrolyzation were used. Afterwards, the
chemical synthesis of pectolinarin had been accomplished by the glycosylation of pectolinarigenin and benzobromorutinose.
Keywords scutellarin; pectolinarigenin; pectolinarin; flavonoids; semi-synthesis
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Figure 1 Structure of scutellarin, pectolinarigenin and pectoli-
narin
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Figure 2 Retrosynthetic analysis of pectolinarigenin and pectolinarin
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Reagents and conditions: (a) SOCI, (10.0 equiv.), MeOH, 93%;
(b) Mel (2.4 equiv.), K,CO3; (3.0 equiv.), DMF, 84%; (c) H.SOy,
EtOH, reflux, 89%
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Scheme 1 Synthesis of pectolinarigenin
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A R T3 7R = Y i e e — 90 PP Joe TR TR T PR AL T A A
HALSRE, BL 67%MR % 5 2 XUE L &4 9. L&
Y9 15 OBIR- AR T A LB m AR, BL 88%HH]
AT B 4 P A VR A 25 A R L 1 10,

TE R 445 2B BE 32 A 5 150K 5 LA A bl

414 http:/sioc-journal.cn/

© 2019 Chinese Chemical Society & SIOC, CAS

OH s OTBDPS )
Q - o] —
HS&MOH BZBCZ)oéwOBz
HO BzO
6 7
OH 0
12
BzO c BzO BzO
BzO 8 oBz BzO
9
o)
— BzO BzO
BzO BZOBZo
OBz Br
10

Reagents and conditions: (a) TBDPSCI (1.5 equiv.), Im (3.0 equiv.),
BzCI (6.0 equiv.), Py, 73%; (b) TfOH-SiO, (0.2 equiv.), MeCN, 89%;
(c) 12 (1.2 equiv.), TMSOTf (0.15 equiv.), 67%; (d) AcBr (5.0
equiv.), MeOH (3.0 equiv.), AcOH, 8 h, 88%
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Scheme 2 Synthesis of benzobromorutinose donor
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BT A BATENLIIAZ 45 C R INAUR B 12 h J5 LA
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Reagents and conditions: (a) TBAB (0.5 equiv.), ag. K,COs3, 45 C,
18 h, 62%; (b) Ko.CO; (2.0 equiv.), THF-MeOH-H;0, 2 h, 89%

BI5 Wt A s 2

Figure 5 Synthesis of pectolinarin

3 SIS
31 X5

o K iR R A A IR A R filiE WRR &Y
J s A s A% REFEHR LR A Bruker VANCE-400 %,
600 BYAZ WL ILIRAOCN 2 ; Bk K Agilent 1946BESI-
MS BFHEACI E; ERAH SGW-3 H 3l 2.
2 (A% (TLC) K H HSGE,s,(MH & 4k 2= TV 5L BT),
JERTE LN 200~300 H (W G402 AL LT B
FAASGRIANE 770 A 5 A = Al 5l pr 4.
3.2 ZWHE
32.1 JITRRTE FE3)HI AR

UK R IR 200 mL HH R GEAE i n A4 TE R (7.26
mL, 100.00 mmol), ¥iIMN5E LMK, ERBIE 1h )5
] s AR &R I KT 3848 4R (2) (4.62 g, 10.00 mmol),
FEIASENIPE RN 6 h, & EAIE(TLC) [M(LRL
g @ VCRAEE) @ VOK)=4 02 0 1IN B R 8 58 4.
PR RAFAALE, K EF T 100 mL L8R 488, 0
AR 30 min J5, ERAHE. L)E, JEUHH 2R 2k
%, BT THREHRAEE 3 442 g WE 93%. mp.
277~279 C; [a]5 —3.0 (c 0.10, DMSO); 'H NMR (400
MHz, DMSO- d¢) 0: 12.75 (s, 1H, 5-OH), 10.39 (s, 1H,
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4'-OH), 8.63 (s, 1H, 6-OH), 7.93 (d, J=8.3 Hz, 2H, H-2',
H-6'), 7.00 (s, 1H, H-8), 6.94 (d, J=8.3 Hz, 2H, H-3',
H-5"), 6.82 (s, 1H, H-3), 5.27 (d, J=7.0 Hz, 1H, H-1"),
420 (d, J=9.4 Hz, 1H, H-2"), 3.67 (s, 3H, OCH,); "*C
NMR (150 MHz, DMSO-d;) J: 182.36, 169.22, 164.13,
161.21, 150.96, 149.01, 146.92, 130.46, 128.47, 121.31,
116.00, 105.89, 102.56, 99.84, 93.52, 75.28, 75.04, 72.76,
71.41, 52.02 (OCH3); IR (KBr) v: 3581, 3428, 2027, 1740,
1660, 1577, 1503, 1453, 1353, 1240, 1191, 1084, 830, 744,
586 cm '; HRMS caled for CyH, 04, 477.1033, found
477.1026.
322 64-ZFAAIN BRI E FEI(D)H S A&

AT BAECEZHER3) (1.61 g, 3.38 mmol)2iF T8
7K DMF 25 mL, &SR T IMATCKIRERH(1.40 g,
10.14 mmol), FEiRHiHE 10 min J5ENMLF $£(0.50 mL,
8.11 mmol). =\EM LR, TLC [N ZFHH ) : N(H
BE)=10 : 1M SR R B SE4. KRB 1 mol/L
R 50 mL H, LR LBEREHU(50 mL X 2), A IA M,
AR ER7K 100 mL Pedk, JoKBREREN T, IR ik4s
HENEEOE A 4 143 g ILE 84%. mp. 256~
259 C; [a]y —24.6 (¢ 0.12, DMSO); 'H NMR (400
MHz, DMSO-d;) J: 12.95 (s, 1H, 5-OH), 8.06 (d, J=8.8
Hz, 2H, H-2', H-6"), 7.15 (d, J=8.8 Hz, 2H, H-3', H-5'),
7.11 (s, 1H, H-3), 6.97 (s, 1H, H-8), 5.68 (d, J=4.0 Hz,
1H), 5.58 (d, J=5.1 Hz, 1H), 5.45 (d, J=3.5 Hz, 1H), 5.39
(d, J=6.7 Hz, 1H, H-1"), 4.23 (d, J=9.2 Hz, 1H, H-2"),
3.87 (s, 3H, OCH3), 3.77 (s, 3H, OCH3), 3.67 (s, 3H,
OCHa), 3.48~3.40 (m, 3H, H-3", H-4", H-5"); *C NMR
(150 MHz, DMSO-dg) 0: 182.38, 169.21, 163.92, 162.49,
156.01, 152.64, 152.17, 132.55, 128.40, 122.74, 114.65,
105.97, 103.43, 99.38, 93.97, 75.70, 75.26, 72.82, 71.34,
60.32, 55.63, 52.00; IR (KBr) v: 3569, 3517, 3362, 2912,
1741, 1664, 1466, 1365, 1304, 833, 582 cm '; HRMS
calcd for C,4H,501, 505.1346, found 505.1337.
323 WF 2#HE (5896

B &4 (1.51 g, 3.00 mmol)EiF T 60 mL L1
10 mL /KIRAERF, =RBIZIRE T8RN 10
mL BRER. WNSERE 110 C R n#J< M 10 h, £ TLC
V(SR - VITPED)=10 © 1K 8RR N 584, 15
1Efn#, EARAEN 2 =R AT AR, IR TR
E R 5 0.84 g, I 89%. m.p. 216~219 C; 'H NMR
(400 MHz, DMSO-dg) d: 13.04 (s, 1H, 5-OH), 10.74 (s,
1H, 7-OH), 8.03 (d, J=8.6 Hz, 2H, H-2', H-6"), 7.10 (d,
J=8.6 Hz, 2H, H-3', H-5"), 6.87 (s, 1H, H-3), 6.62 (s, 1H,
H-8), 3.86 (s, 3H, OCHj3), 3.76 (s, 3H, OCH,); *C NMR
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(150 MHz, DMSO-dg) d: 182.17 (C-4), 163.36 (C-2),
162.30 (C-4"), 157.34 (C-7), 152.78 (C-9), 152.43 (C-5),
131.38 (C-6), 128.29 (C-2', C-6"), 122.86 (C-1"), 114.56
(C-3', C-5"), 104.16 (C-10), 103.06 (C-3), 94.31 (C-8),
59.97 (OMe), 55.55 (OMe); IR (KBr) v: 3924, 3811, 3600,
3457, 3369, 1660, 1620, 1470, 1368, 1274, 1176, 1101
em ~'; HRMS caled for C;H;40¢ 314.0790, found
314.0782.
324 234-Z-(O-KRFPEBA)6-0-8 T K R #
A -D-wldh ) B AER F BEA S (7) 89 &

¥ D %HE 6 (3.60 g, 20.00 mmol)iA T TE /KL mE
100 mL, ZVSARY NI BKE(4.08 g, 60.00 mmol)
FOfUT HE =K B SURE BE (TBDPSCL, 7.80 mL, 30.00
mmol). FWRHEE 2 h S5, VKU ZZ S I 2K B A
(14.03 mL, 120.00 mmol), J#EIN5EEEGRZUKIE, MR
ik ZHinN 4- Z W FE L IE (DMAP, 0.24 g, 2.00
mmol), 40 C FIn# M 8 h. & TLC [V(A k) @ (4
1R AR =2 1R E R B 584, IMAFHEE 10 mL £
1B SN, 93 Hs 288 B T 43 0 S K AR N 1 mol/L
EhIR 300 mL 1, ZSEHHEAZE(100 mLX2), &IHAHL
FH, MIFIETERIK 100 mL %, JoKBRERAN T8, WUEk
ik ETAR AR A 7 12.19 g, Y% 73 %. For B
isomer m.p. 74~76 C; [a]; +19.0 (¢ 0.10, CHCl,);
'H NMR (400 MHz, CDCl3) d: 8.09 (d, J=7.5 Hz, 2H,
Ph-H), 7.90 (dd, J=17.2, 8.2 Hz, 6H, Ph-H), 7.66 (d, J=
6.9 Hz, 2H, Ph-H), 7.56 (dd, J=18.3, 7.5 Hz, 4H, Ph-H),
7.49~7.28 (m, 12H, Ph-H), 7.23 (d, J=7.0 Hz, 2H,
Ph-H), 7.12 (t, J=7.5 Hz, 2H, Ph-H), 6.25 (d, J=7.9 Hz,
1H, H-1), 5.95 (t, J=9.4 Hz, 1H, H-2), 5.83 (dt, J=12.4,
9.3 Hz, 2H), 4.08 (d, J=9.7 Hz, 1H), 3.88 (dt, J=12.0, 7.1
Hz, 2H), 1.01 (s, 9H, H-+-Bu); “C NMR (150 MHz,
CDCly) d: 165.95, 165.27, 165.08, 164.80, 135.84, 135.71,
133.89, 133.49, 133.44, 133.36, 133.14, 133.08, 130.32,
129.97, 129.73, 129.69, 129.28, 129.05, 128.92, 128.70,
128.53, 128.46, 127.71, 127.66, 92. 84, 75.87, 73.42,
71.25, 68.79, 62.52, 26.78, 19.32; IR (KBr) v: 3963, 3740,
3441, 3062, 2938, 1766, 1736, 1598, 1456, 1268, 1081,
1026, 704 cm'; HRMS calcd for CsoHy70,0Si 835.2938,
found 835.2927.
325 23,4-=-(O-R ¥ Btih)-p-D-eivvh &) HAER F Bt
A (8) 49 & Ak

P& 7 (4.18 g, 5.00 mmol)E T 2 50 mL, %=
BAEFE T I 2.0 mmol/g TfOH-SiO, (0.50 g, 1.00
mmol). 60 ‘C FIN# N 1 h 5 TLC [V(fEk) @ M

416 http://sioc-journal.cn/
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TR ) =3 : 1R s e B 5e 4. ik gk, ek,
PRE R AARE E T4 A AR AOIR B4 8 2.65 g, UE 89%.
m.p. 159~161 C; [a]? +0.2 (¢ 0.10, CHCl;); 'H NMR
(400 MHz, CDCLy) : 8.04 (d, J=7.6 Hz, 2H, Ph-H), 7.97
(d, J=7.5 Hz, 2H, Ph-H), 7.89 (dd, J=15.1, 7.7 Hz, 4H,
Ph-H), 7.56 (s, 2H, Ph-H), 7.44 (dd, J=16.0, 7.9 Hz, 6H,
Ph-H), 7.37~7.28 (m, 4H, Ph-H), 6.25 (d, J=7.8 Hz, 1H,
H-1), 6.09 (t, J=9.8 Hz, 1H, H-3), 5.85 (t, J=8.8 Hz, 1H,
H-2), 5.62 (t, J=9.6 Hz, 1H, H-4), 4.02 (d, J=9.6 Hz,
1H), 3.92 (s, 1H), 3.75 (d, J=12.4 Hz, 1H), 2.68 (s, 1H,
6-OH).; ?C NMR (150 MHz, CDCl;) J: 166.24, 165.83,
165.21, 164.92, 133.99, 133.93, 133.54, 133.48, 130.31,
130.10, 129.89, 129.87, 128.89, 128.84, 128.83, 128.66,
128.52, 128.48, 92.88, 75.71, 72.76, 70.95, 69.20, 61.06;
IR (KBr) v: 3859, 3742, 3540, 3065, 1732, 1598, 1262,
1087, 707 cm '; HRMS caled for CyH,0y0 597.1761,
found 597.1767.

32.6 2,34-=-(0-R F Bt H)-o-L- R F4EH-(1-6)-
2,3,4-=-0-K F Bt K -p-D-=vh #) B 42 K F BL AL H(9)
9 &A%,

BRERL 2K 8 (2.31 g, 3.86 mmol) 4= %5 F R4
P11 L- R0 = A OB LB pE R fiE R 12 (2.87 g, 4.63
mmol)¥& T To/K A& HF 60 mL, ZALRT F FIA4 A
SF2.0 g HIEPEEE 30 min J5, VKIE R IEN =4
iR = H L RERS(TMSOTY, 0.11 mL, 0.38 mmol), 2 h J&
TLC [V(AER) @ MR AER) =3 © 1R IR [ N 5
4. A RNAR RPN 0.5 mL = Z @410 N, R IR
kR EHTR A OV HRE R 9 2.72 g, ICE 67%. mup.
115~118 C; [a]? +69.5 (¢ 0.20, CHCL)); 'H NMR
(400 MHz, CDCl;) 6: 8.04~7.77 (m, 15H, Ph-H), 7.60~
7.28 (m, 20H, Ph-H), 6.26 (d, J=8.0 Hz, 1H, H-1), 6.05 (t,
J=9.6 Hz, 1H), 5.92~5.78 (m, 2H), 5.74 (s, 1H, H-1"),
5.63 (dt, J=19.9, 9.8 Hz, 2H), 5.10 (s, 1H), 4.37 (s, 1H),
4.31~4.22 (m, 1H), 4.01~3.97 (m, 2H), 1.30 (d, J=6.1
Hz, 3H, H-6"); *C NMR (150 MHz, CDCl;) o: 165.95,
165.84, 165.48, 165.39, 165.34, 165.20, 164.72, 133.75,
133.52, 133.46, 133.39, 133.36, 133.09, 130.33, 130.24,
130.08, 130.04, 129.67, 129.53, 129.50, 128.96, 128.87,
128.76, 128.71, 128.66, 128.60, 128.56, 128.53, 128.49,
128.34, 98.85, 92.90, 75.25, 72.98, 71.99, 70.68, 69.98,
69.50, 67.35, 67.08, 17.80; IR (KBr) v: 3750, 3657, 3530,
3435, 3368, 3151, 3067, 2975, 1732, 1601, 1450, 1263,
1099, 711, 586 cm ~'; HRMS caled for CgHs O
1055.3126, found 1055.3118.
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327 2,3,4-=-(0-R F Bt K)-o-L- R F 45 H -(1-6)-
2,3,4-=-(O-K F Bt & )-a-D-1t 7% F F 4512 3F(10)09 &
X

P& 9 (1.06 g, 1.00 mmol)i& T¥KAESEL 10 mL,
FIRE SRS PRI LB #(0.37 mL, 5.00 mmol)
J HEE(0.12 mL, 3.00 mmol), = JEH+E 8 h 5 TLC [V(f1
) M(CIR OB =4 @ IR E R B e 4. ][R
R H N & BE 30 mL FBE, 0 A K MR
FREEN KA 7K 20 mL Peidk, To/KBREREN T/, IR
ER G ENT A A A 10 0.88 g, WE 88%. m.p.
169~172 C; [a]s +115.0 (¢ 0.10, CHCL); 'H NMR
(400 MHz, CDCL3) ¢: 8.09 (d, J=7.6 Hz, 2H, Ph-H), 8.00
(dt, J=16.0, 8.1 Hz, 6H, Ph-H), 7.92 (d, J=7.6 Hz, 2H,
Ph-H), 7.82 (d, J=7.6 Hz, 2H, Ph-H), 7.64~7.27 (m,
18H, Ph-H), 6.96 (d, J=3.8 Hz, 1H, H-1), 6.29 (t, J=9.8
Hz, 1H, H-3), 5.90~5.73 (m, 3H), 5.65 (t, J=9.9 Hz, 1H),
5.36 (dd, J=9.9, 3.9 Hz, 1H), 5.00 (s, 1H, H-1"), 4.69~
4.56 (m, 1H), 4.21 (dd, J=9.5, 6.3 Hz, 1H), 4.03 (d, J=
11.9 Hz, 1H), 3.84 (dd, J=12.1, 5.0 Hz, 1H), 1.33 (d, J=
6.2 Hz, 3H, H-6'); >C NMR (150 MHz, CDCl;) J: 165.96,
165.76, 165.50, 165.45, 165.39, 165.21, 133.87, 133.76,
133.53, 133.48, 133.16, 130.24, 130.14, 130.07, 129.95,
129.85, 129.61, 129.42, 128.99, 128.68, 128.57, 128.50,
128.37, 98.81, 87.20, 74.12, 71.92, 71.71, 69.96, 68.19,
67.20, 66.59, 17.79; IR (KBr) v: 3920, 3747, 3531, 3091,
2978, 1730, 1602, 1452, 1268, 1105, 711 cm™'; HRMS
calcd for Cs4H46BrO,s 1013.2020, found 1013.2013.

32.8 2,34-=-(0-R F Bt &)-o-L- R F 45 H -(1-6)-
2,3,4-=-(O-K P BLA)-B-D-sb 3 BAEN T &% F A
HFH(11) 89 A%,

B AW 5 (0.49 g, 1.56 mmol), tLE410 (2.37 g,
2.34 mmol)¥& T & i 30 mL, FEEBEHE FKIMA T
FALE0.25 g, 0.78 mmol) S HFIRRER A AW 30 mL.
FimPFE 10 min, 45 CNINFA ML 18 h 5 TLC [V(£ M
fif) : MR CBR)=4 @ 1Rl B B 54, 3, K
I & HEAE(Q0 mLX2), AIFAENLM, Waah
7K 50 mL Pek, ToKBREREN T4, IR Zr 1S A
BEA 11 1.20 g WK 62%. mp. 177~179 C; [als
—29.0 (¢ 0.10, CHCl3); 'H NMR (400 MHz, CDCl) ¢:
12.88 (s, 1H, 5-OH), 8.02~7.98 (m, 6H, Ph-H), 7.93 (dd,
J=11.7, 7.8 Hz, 4H, Ph-H), 7.71 (d, J=8.8 Hz, 2H,
Ph-H), 7.65 (d, J=7.6 Hz, 2H, Ph-H), 7.58 (t, J=7.3 Hz,
1H, Ph-H), 7.53~7.42 (m, 6H, Ph-H), 7.40~7.31 (m, 9H,
Ph-H), 7.19 (t, J=7.7 Hz, 2H, Ph-H), 6.92 (s, 1H, H-3),
6.79 (d, J=8.8 Hz, 2H, H-3', H-5"), 6.48 (s, 1H, H-8), 6.06
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(t, J=9.3 Hz, 1H), 5.98~5.87 (m, 1H), 5.77~5.68 (m,
2H), 5.66 (s, 1H, H-1"), 5.61 (dd, J=11.8, 8.6 Hz, 2H),
5.09 (s, 1H), 4.39~4.30 (m, 1H), 4.16~4.05 (m, 2H),
3.94 (dd, J=11.5, 6.4 Hz, 1H), 3.66 (s, 3H, OMe), 3.63 (s,
3H, OMe), 1.20 (d, J=6.2 Hz, 3H, H-6"); *C NMR (150
MHz, CDCl;) o: 183.02, 165.85, 165.38, 165.28, 165.18,
164.77, 162.58, 155.26, 154.10, 152.44, 134.66, 133.75,
133.55, 133.51, 133.46, 133.04, 130.04, 129.97, 129.94,
129.83, 129.69, 129.34, 129.32, 129.18, 128.82, 128.80,
128.67, 128.54, 128.51, 128.21, 128.15, 123.34, 114.46,
108.28, 103.99, 100.06, 98.02, 97.37, 74.55, 72.54, 71.76,
71.70, 70.65, 69.91, 69.61, 67.09, 66.89, 61.05, 55.33,
17.59; IR (KBr) v: 3920, 3747, 3531, 3460, 3417, 3091,
2978, 1730, 1656, 1611, 1572, 1500, 1461, 1360, 1299,
1254, 1185, 1072, 833, 587, 711 cm™'; HRMS calcd for
C7Hso0,, 1247.3549, found 1247.3518.

3.2.9 MFE £et3F(1)89 A%

LAY 11 (280 mg, 0.22 mmol)i% T FEE 5 mL.
PUSRIR S mL LA &K 1 mL R AETI R, IEHEEET
IONTEK B RAT (62 mg, 0.45 mmol). FEiRHEE R 5
min, JIFE 45 CHRLLR B2 h J5 TLC [N & F ) -
V(B =6 1Rl 2 OB 584, I FH B 4 JIg
e, L uE, FREBEGE, A LA T A 46 4500 i
B R T 10 mL ZFR 28, e 30 min
G, BARAE, IR, MEUH O QR B TR
iR EAEA 1 124 mg, UK 89%. m.p. 275~277 C;
[a]Z —45.0 (¢ 0.28, DMSO); 'H NMR (400 MHz,
DMSO-dg) d: 8.04 (d, J=8.5 Hz, 2H, H-2', H-6"), 7.17 (d,
J=8.6 Hz, 2H, H-3', H-5"), 6.95 (s, 2H, H-3, H-8), 5.13 (d,
J=6.3 Hz, 1H, H-1"), 4.56 (s, 1H, H-1"), 3.89~3.86 (m,
1H), 3.85 (s, 3H, OMe), 3.76 (s, 3H, OMe), 3.69~3.60
(m, 2H), 3.47 (dd, J=10.2, 6.9 Hz, 2H), 3.43~3.37 (m,
1H), 3.35~3.27 (m, 2H), 3.16 (dd, J=19.9, 10.3 Hz, 2H),
1.05 (d, J=6.0 Hz, 3H, H-6"); C NMR (150 MHz,
DMSO-dg) J: 182.22 (C-4), 163.94 (C-2), 162.25 (C-4",
159.39 (C-7), 152.39 (C-9), 152.05 (C-5), 132.53 (C-6),
128.29 (C-2', C-6"), 122.57 (C-1), 114.62 (C-3', C-5"),
105.75 (C-10), 103.23 (C-3), 100.24 (C-1"), 100.20
(C-1"), 94.19 (C-8), 76.30 (C-3"), 75.60 (C-5"), 73.00
(C-2"), 71.85 (C-4"), 70.61 (C-3"), 70.28 (C-2"), 69.35
(C-4"), 68.17 (C-5"), 65.80 (C-6"), 60.18 (6-OMe), 55.41
(4-OMe), 17.61 (C-6"); IR (KBr) v: 3460, 3417, 2932,
1656, 1611, 1572, 1500, 1461, 1360, 1299, 1254, 1185,
1072, 833, 587 cm '; HRMS caled for C,oH3sOis
623.1976, found 623.1987.
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