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C-HEE BB AR & B
KEMA X % B K § A EFRE AN

(LR A2 SR 2220 b 2 A2 EARE  RE 071002)

WE ATHT CHEER. FERERITE, 2500 D-EFER 2,3-0-5: 79 XFE-D-AZFENERL, S5 ST AT
Wittig-Michael 18R BRI, SRJEA RITRAL R, —Baidkm = 2 3 AR L — P b & Berl 82 1R (2,3-0- 57 T X 88)--C-D- 1% bk
LR L IEAN(2,3-0-5 T X HE)-B-C-D-K4 0 2. 1%, FITi3s4: DIBAL-H (IR IEJE, 7540 B AR BESEBERT A4, LA D-ARBEN
JERE, & 12-BIEEGRY R, 3,5-07 Z A T B EIL . BE M, 1L2-RERGAY, RES 5B S
Wittig-Michael A BENE, BRALEE, B2 3, Sifhf — & i T S A B BIEN f-C-D-HhE /. 174t T —F C-
B R C-REFFILE . Rk, RIMERS T, (b EWE % 'THNMR, °C NMR. HRMS Z5HfjilE.

FREA BT, Wittig-Michael I, PEER; PEEE, S&EILEY

Synthesis of C-Glycosides Ribosyl-Acid and Ribosyl-Aldehyde

Wei, Xiao Ma, Chen Wang, Qiwei Li, Xiaoliu™
(Key Laboratory of Chemical Biology of Hebei Province, School of Chemistry and Environmental Science,
Hebei University, Baoding 071002)

Zhang, Pingzhu Liu, Huan

Abstract For exploring a simple and efficient synthetic method of C-glycosides, (2,3-O-isopropylidene)-$-C-D-ribosyl ethyl
acetate and (2,3-O-isopropylidene)-f-C-D-ribosyl acetic acid were stereospecifically synthesized by a one-pot tandem Wit-
tig-Michael addition reaction, and then treated with corresponding base, respectively. The acetates were reduced by DIBAL-H
to obtain the corresponding glycosyl aldehyde. D-xylose was treated following the procedure of acetonide of 1,2-position,
trifluoroacetoxyation of 3,5-position. The trifluoroacetoxyl groups were substituted by azido groups, followed by the one-pot
tandem Wittig-Michael addition reaction, and then treated with corresponding base. 3,5-Diazido-f-C-D-ribosyl acetic acid was

obtained in high stereo specificity.

Keywords C-glycosides; Wittig-Michael addition; ribosyl-acid; aldehyde; azides
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TULBL 2,3-0- 5 A X IE-D-Z AT AE A 5 B v S A 1
Wittig-Michael BURCH SR, JE e 6 AL EE w28

SRR VR E R B-C- LR LBE-D-RZREE. AR5 4k
L ORI AL . BRI BN fro-BREE-C-4

IR F-D-AZ M, AR SCHERTEARE 7T A28t 1, DURZRE .
KBENERE, CLRE S B ST A5 Wittig-Michael ik A
RS N R B IR, A S BRI I 5 A B B b
TRIE M 2. BG4 DIBAL-H AGiR A F A5 K% h L i
FTAEYD, PRAE—Ph i B ROP LR . R R IR
WEF TR B S A S C-WEF B b IR A T4 . ok PREE
(& BT 2.

1 &R511R

PL D-AZHENIRRL, 2 2,300 22 0R P ieAi TR R, 4R
Ja 5B 3L A8 2: Wittig-Michael NG B N, 15 C-2
IR O WE-D-RZHEE I av pIRAEY 1. HTH p B R
L a SR B 3 s ) R e v, TR G YILEIR
(CH;ONa, CH;OH): 4, H a MR RIIAZTTIN, T
Michael ISR, At N g8 s fa, ML AR L —
PEA AL G 2P b & 2 BRI KA. BRILIS L& 3
ZHERR. a1 3 B IR G 1 HEEAE NaOH
TME 26 T 7K AR, 1 o M BYBERR IR F A i g A B FR S
Bs K AR Rt 1047, ARG RAL, mir= B 25 3.
&Y 2 KA DIBAL-H {E B R 7], (KT T ¥ st
JR R, A R D-IZBERERTAEY) 4 (Scheme 1).

O .oH o
HO  ©OH oxo
4 1
HO 32/ 1 COOH
6.0
3

KA D-EHENERL, R4 23 MR, HiES
JfE I S7 48 Wittig-Michael JNERH BE N, 138 C-LR 4
BS-D-AZHEF I an BIREWN S, IREY) 5 4 NaOH /K
WARER, SRJEIRAL, [FIFEERRI KRR &R T o 1)
BRI R] B AR AR e Ak, SEAR T — A LA
Y p-C- . BR-D-¥% ¥+ 6 (Scheme 2). IREW 5 &
CH;ONa 1) CH;OH ¥ VRACEE, JRIARE —MH A Rt
GW) B-C-. R LF-D-1 i 7. KA DIBAL-H 1E Ak
JR 70K e B IR R R R, S D-EMEAL A Y 8
(Scheme 3). D-1%¥E 5 Bt 3745 1¥) Wittig-Michael /il e
BN, fEALEY) 1 G st b, xR, &
TR AT PR Y, i R BN TE I,
W 115 °C, 15 min, =% 89%. F|H DIBAL-H /£ A&
JER 7448 T 50 i P R 1 S B, — AR R o T 7 Hh
17, &Y 7 PEECK, JUPAR T &k, —8&H
B RIS IR, N 10%, 110 7E PSR ik &%
AR N LA T, R %LEF'JMD RS ey «3»
F N AF BT, N T AR AT, W TR, B
S ORSEAIE JE T, A6 R RAC. B2k SO Sk A
V wews -V —wwe=1 .1, DIBAL-H & 2.4 equiv., —
78 CIB, F=2 35%.

K H Wittig-Michael I ER B f oA S BOE IR, Xt
OB BN D-AZERGIEAT T & Bi(Scheme 4). DLAKE
NIRRE, 12-B R B 4E TR, 3,5~ F 2 — % F A Ik 2
b, SRJEIETE NaN; HHBHT S\2 SREURR A, 588K

OO OO

Reagents and conditions: (i) (a) acetone, H,SOy, r.t., 3 h; (b) PhsP=CHCOOEt, CH;CN, MW, 115 C, 10 min; (ii)) CH3OH, CH3ONa, r.t., 30

min; (i) 1 mol/L NaOH/dioxane, r.t., 30 min; (iv) DIBAL-H, CH.Cl,

—78 C,3h.

B 1 D-IZHEIR S D-EZRERERT I & R
Scheme 1 Synthesis of D-ribosyl acid and aldehyde derivatives

(Base
(0] (@) H
Ho/\Q"'I,/COOEt Base_ Ho/\@"‘CLCOOEt
HO  OH HO  ©OH
a-isomer

BX 2 a-FHEE p-RAERK R

Scheme 2 Conversion of a-isomer to f-isomer
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S

HO  ©OH

o
HOW\COOEt i

5
lIV
O

o2/ COOH

y

6

o) 5 40 2 4
Ho/\QACOOEt i HOWCHO
HO  OH > OH
7 8

Reagents and conditions: (i) PhsP = CHCOOEt, CH3;CN, MW,
115 °C, 15 min; (ii) CH3OH, CHsONa, r.t., 30 min; (i) DIBAL-H,
THF, CH,Cl,, —78 C, 2 h; (iv) 1 mol/L NaOH/dioxane, r.t., 30 min.
BR 3  D-IHEIR S D-EEIE ) &
Scheme 3  Synthesis of D-ribosyl acid and aldehyde

PSRN
moKW

11

4 0O 1"
COOH

12

Reagents and conditions: (i) acetone, H,SO,, r.t.; (i) CH.Cl,, pyri-
dine, Tf,O, —40 °C; (iii) NaN3 (2 equiv.), tetrabutylammonium
chloride, DMF, 50 C; (iv) 1 mol/L HCl/dioxane, r.t.; (v) PhsP=
CHCOOEt, CH3;CN, CH,Cl,, 0 °C; (vi) 1 mol/L NaOH/dioxane, r.t.
B4 EEESE DRI G R

Scheme 4 Synthesis of 3,5-diazido-f-C-ribosyl acetic acid
3-SR R, 1A RIELIERT A 10, L&) 10
ZIKMRILARY . Wittig-Michael ISR GRS BE/K AR
13205 B BIEM DR G 12, k&9 Gk
WA 10 FIERE R, TRO X AU BIUR, Byl Lt
W T B C=C (Eq. 1), FTRATE =5 A I L 11, B
AN JE AR, B AEAGER T HEAT, B S T 2
0 C, I3 &aY 9 A5iE, BT SEA .
I TR SOSE P D AR R, B R, ) B A SR
TREHAT TR, BAAEGIR O CRE LI B o
AT 0+ 204 30, 40, 50. 60 CHIAFIARFHHE 4
RS 0 CHY, 24 h B B LF AT, KA
R BRI 10a A2 K. 204 30 CHE, RMZE 24 h 5 1A
THERF=P)10a2E 5. 40 CHY, &40 10 2 10a [ A A%,
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ELLEBRF=INE. MRNIERERN 50 C, tha 10 &
10a [FBF AR, 5 h JFORHR B 54, HMAE Y 1 ELH
FALRFEARAR, LLFE9 10 NE. JBEFE T 50 C
TR RBIEL, (L&Y 10 7P T %, #ok
50 CHENIINIRE S AL &9 10, L5970 10 FIBL4E TR
M ORI S IR B, TR TEK AR, (BE = SRS
EIEMRMEEMT, hfﬂ*%ﬁﬂ&%ﬁi%ﬁéiﬁwﬂwﬂ

BT LGB A G R ME S iR N, DAIRE G 4 B S . 1 3
1T.
TfO 79— N, \ Ny \ /7 )
TO "’OK N; "’o)< "’o)<
9a 10 10a

W& BRI D-FFE 10 () Wittig-Michael Jif e
WS N 2 AEEAT T IR, R BIAE 20 H [ 3 B it e ik
SE, B % Bl OB R A, ﬁﬁfaﬂ*iﬁﬁw, SN
PiHE 30 min, BRI ATIGRIGERL, T BE RN E A EE 5]
N, AEEEIRAE 10 1 107 B 58 I S G PESG i, ‘érﬁziir“f
IR R 5 AT

2 i

2,3-0- 5 N X 2 -D- 1% 48 5 B b 7 8 3E 4T Wittig-
Michael H BN, RGN EIBRALEE, FIH B A4 Y S 4 4
LE o SpAa R B B m R AR v, SR o AR
B SERIPREEEAL, I — Bk ] m s k& —
FAR LI 2,3-0-53 15 X 3E--C-D-FikE 2.1 2.1 F1 2,3-0-
5 W X FE-B-C-D-12 K8 418, E#HM D-#ZH v 5L, it
TN, [FIFERTSEEL o SERIPRE B SRRk, M
1M AT A — 8k — D IR S E A SR — M
FRAF N (1) B-C-D-1 4 2.8 2. B A1 B-C-D-Fi Wk .18, Fifs
5%t DIBAL-H KR 5 A5 AH B AR B AT A2 ). 2
BT —Fh CHEE m AL FIERS . I Z R A
KEOLIR, UL D-ARHENIERL, £ 1,2-F2 B 0R4 R4 74 i,
3,5-00 AL A AL . SR, 1,2 R BB,
SRIG S5 B S5 Wittig-Michael HEIBESN . BRALEE, &
PR AR A T SR B RN B-C-D-IEHE L
R, NN E RISV A AL —F k. DL
EHANEEL, S EAFRERRN C-REEATAEMN S
AR IETEREAT H.

3 SIS

31 UBE5EHF

Bruker AC-P600 ZYRZREILIRIN (600 MHz), JYH %
TELE(TMS) N A bR; FTICR-MS (lonspec 7.0T)% 5 4%,
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ESI & -FJ&; Discover S-Class kit 2F & R GGk
CEM A #]) .

FEJE M FRERZ(200~300 H) X GF254 2 2 Hrik
B RE B T = iy B R AN )35 = B
Bt (Aldrich A1 TCI %6 A #]), e sifh 22467,
AR H 5 VA A 3.

3.2 23-O-RANXHE-B-C-D-BHEZE ZEEQ)MAE R

15 g (0.10 mol) D-#ZHFEMAF] 200 mL A A 7
mL IRERER VR A F, T =38 N &M 3 h, BREREN A,
g, W45, BiaY 2,3-0- 58 X IE-D-AZ FEH 5
20.10 g.

F 30 mL SEE A 1.00 g (5.30 mmol) ik
2,3-0-5 T X FH-D-RZ M 1.95 g (5.80 mmol) = 2K
[ .12 2,16 (PhsP=CHCOOEt ). 10 mL £, 115 C
BN 10 min, TLC WM ERIE 2, 340, Tl Ah5HH
YIAEY) 1.

AP 1 HLE RN 20 mL B K 150 mg FHEEAN,
FIPEEE 0.5 h, SRJ5H Dowex-H ' B 132 b g h Al 2
i, kR W ERRVERE, & IR IR, K
g5, BRI L ORI, HEESEV o t Vo awwe=
1:4~1: 1118 1.25 g a2, 7% N 91%.

3.3 2,3-O-RANXE-B-C-D-1%HE LB (3)HIE BR

¥ 1.25 g AW UHEIIA 25 mL 1 mol/L NaOH
Ko 14-ZENREW - v=1:1), EikdiE, TLC
W RS R FEH INHCL A pH~~4, & H hiAk
G AU TGKRBREE T4, I8, EMk4Ys, M6
BV cem - Voane=1 1 1143 981 mg LRI E
13, PN 88%. '"H NMR (600 MHz, CD;0D) : 1.35
(s, 3H, CH3), 1.53 (s, 3H, CH3), 2.57 (dd, J=7.8, 15.6 Hz,
1H, 2-CH,), 2.66 (dd, J=5.4, 15.6 Hz, 1H, 2-CH,), 3.60
(dd, J=4.8, 12.0 Hz, 1H, 5-CH,), 3.64 (dd, /=42, 11.4
Hz, 1H, 5'-CH,), 3.96 (q, J=4.2 Hz, 1H, 1'-CH), 4.24~
4.27 (m, 1H, 4-CH), 4.51 (dd, J=4.2, 6.6 Hz, 1H, 2'-CH),
4.65 (dd, J=3.6, 6.6 Hz, 1H, 3'-CH); *C NMR (150 MHz,
CDCly) 6: 14.1, 25.4, 27.3, 38.2, 60.7 (5'-C), 62.1 (4'-C),
81.1 (1-C), 81.9 (3'-C), 84.1 (2'-C), 114.9, 170.1 (1-C).
HRMS calcd for C1oH ;406 232.0947, found 232.0949.

3.4 2,3-O-BANXE-B-C-D-#ZHETEE(4)BE MK

¥4 424 mg (1.63 mmol) b &4 24T 5 mL 5 H Jx,
RIS, BFREE—78 C, LB 3.9 mL 1
mol/L DIBAL-H H AR, N5e 5 4684+ 3 h, ik
PRI, KPAMRIRGFE RS, FERTHRE 0 C,
205030 mL 1 mol/L bR, #RJ5H &AM =&, H
TFNBR R S BN K IS e = Ik, WAL Shok e —ik, HI
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FREET I, I8, RN, i, 580 ARk
th &% 4 213 mg, *F 62%. 'H NMR (600 MHz,
CD;0D) ¢: 1.33 (s, 3H, CH3), 1.50 (s, 3H, CH3), 1.87 (dd,
J=8.4, 144 Hz, 1H, 2-CH,), 3.60 (dd, J=4.8, 12.0 Hz,
1H, 2-CH,), 3.73 (dd, J=1.8, 12.6 Hz, 1H, 5-CH,), 3.84
(d, J=12.6 Hz, 1H, 5'-CH,), 4.31 (s, 1H, 2'-CH), 4.35 (d,
J=8.4 Hz, 1H, 3'-CH), 4.71 (d, J=6.0 Hz, 1H, 1'-CH),
474 (d, J=6.0 Hz, 1H, 4-CH); *C NMR (150 MHz,
CDCly) 6: 26.1, 27.5, 41.2 (2'-C), 61.8 (5'-C), 62.1 (1'-C),
84.3 (3'-C), 84.9 (4-C), 88.2 (2-C), 115.9, 198.1 (1-C).
HRMS calcd for C1oH 405 216.0998, found 216.0995.

3.5 B-C-D-#%#E ZB2(6)RIE BX

T i 0.60 g (4.0 mmol) D-#HE. 1.67 g
(4.8 mmol) PhyP=CHCOOEt. 6 mL Zfi§, 115 CHEF Kk
L] 15 min. TLC MM ERNE 2%, W46, FIARRHD
A 5 L.

&% 5 M N 20 mL 1 mol/L NaOH f 1,4-
TEANFRREWV L v=1:1), Eim¥EE, TLC ME
HBHH 2S5 F 1 mol/L HCL R AT E pH~~4, S, HHL
A TC KR ER B T4, I8, JEWMOKRYE, A Ak
[V swew - Vew=1 "1 1115 0.58 g TERETAIL G 6, F=HK
75%. "H NMR (600 MHz, CD;0D) ¢: 2.58 (d, J=18.6 Hz,
1H, 2-CH,), 2.94 (dd, J=6.0, 18.6 Hz, 1H, 2-CH,), 3.60
(dd, J=48, 12.6 Hz, 1H, 5'-CH,), 3.75~3.77 (m, 1H,
1'-CH), 3.81 (d, J=6.0 Hz, 1H, 5'-CH,), 4.11~4.12 (m,
1H, 4-CH), 3.19 (dd, J=4.2, 8.4 Hz, 1H, 2'-CH, ), 4.81 (t,
J=4.2 Hz, 0.5H, 3'-CH), 4.96 (t, J=4.2 Hz, 0.5H, 3'-CH);
BC NMR (150 MHz, CDCly) §: 14.5, 37.9, 61.5 (2-C),
64.6 (5-C), 73.0 (3'-C), 75.7 (1'-C), 77.6 (2-C), 85.4
(4-C), 149.1 (1-C). HRMS caled for C;H,04 192.0634,
found 192.0637.

3.6 B-C-D-#%¥EZERZHE(7)MIE B

TR i 0.60 g (4.0 mmol) D-##E. 1.67 g
(4.8 mmol) PhyP=CHCOOEt. 6 mL Zfi§, 115 CHEF Kk
L] 15 min. TLC MEIERNE 2%, W46, FIRRHD
A 5 &, ED S BRI 16 mL HEE &
0.12 g HEH, =EMHFE 0.5 h, 2R)5H Dowex-H' &1
LA RE PR, o, ARG AR, AR
WG, AR, BRI TR, A% S
[V ewmems © V=10 : 1]?% 0.79 g WEY 7, Fij\j 89%.
'H NMR (600 MHz, CD,0D) d: 1.28 (t, J=7.2 Hz, 3H,
CH3), 2.58 (d, J=18.0 Hz, 0.5H, 2-CH,), 2.90 (dd, J=6.6,
18.6 Hz, 0.5H, 2-CH,), 3.57~3.60 (m, 1H, 4-CH), 3.61~
3.64 (m, 1H, 1'-CH), 3.77 (dd, J=2.4, 10.8 Hz, 1H,
2-CH,), 3.81 (dd, J=2.4, 12.6 Hz, 1H, 5'-CH,), 4.19 (q,

http://sioc-journal.cn/ 1693
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J=172 Hz, 2H, OCH,), 4.46 (dd, J=1.2, 4.8 Hz, 1H,
5'-CH,), 4.82 (t, J=4.8 Hz, 0.5H, 2'-CH), 4.96 (t, J=4.8
Hz, 0.5H, 3'-CH); “C NMR (150 MHz, CDCl;) ¢: 14.2
(CH3), 36.0 (2-C), 61.5 (OCH,), 62.3 (5'-C), 77.5 (3'-C),
79.4 (1'-C), 81.6 (2'-C), 86.9 (4'-C), 173.6 (1-C). HRMS
caled for CoH 406 220.0947, found 220.0950.
3.7 B-C-D-#¥EHE(8)MIE R

100 mL [REREM AN 440 mg (2.0 mmol)fb &4
7, N 10 mL PYUSUBRIE AT 5 mL — 50 FF be TR 4 VA 75 T A,
—78 C TS 5 mL &M 0.9 mL (4.8
mmol) 1M DIBAL-H [ R IR G, B2 h,
TCL MW Je B 56 4=, /K K v, HARTHE 2
0 C, 12N 40 mL 1IN 3R, SAfEH S A =X,
MOFN K BE— IR, HRBREE T, I8, R4, Ha
BV —wrs * Van=5 1 1143 130 mg o CRHBAA AL
“W) 8, FEF 35%. '"H NMR (600 MHz, DMSO-dy) o:
3.53~3.62 (m, 2H, 2-CH,), 4.02~4.07 (m, 2H, 5'-CH,),
4.49~4.52 (m, 1H, H-4"), 4.87 (t, J=6.6 Hz, 1H, H-2"),
5.11 (d, J=7.2 Hz, 1H, H-1'), 5.67 (d, J=4.8 Hz, 1H,
H-3"); *C NMR (150 MHz, CD;0D) §: 45.1 (2-C), 62.1
(5'-C), 78.1 (3°-C), 80.2 (2'-C), 81.3 (1'-C), 86.6 (4-C),
183.9 (1-C). HRMS calcd for C;H,0s 176.0685, found
176.0688.
3.8 HEMIMERK

WEY 9 MERSRILEY 1 G
3.9 1,2-O-RANXHE-3,5-—F&E-3,5-— &R E-D-14¥E
(10)H9&E R

HALE9 9 HM 10 g E T 500 mL [BJEFEH A+,
TONAEERE 24.2 mL (0.30 mol). & H' % 200 mL. =%
FTS BRI (TF,0) 34.4 mL (0.2 mol), T —40 CKM 2 h,
SNEEE R E I VKIK K, 3 BAHUAH, KA =&
FERHL(3X 100 mL), &FFHHLAH, KBS0 mLX10),
ToKTRIREE T8, HhiE, W45, TR T 200 mL N,N-
L i (DMF) i\ & &8 (NaN3) 13.00 ¢
(0.20 mol), JAN 50 C¥IEH N 5 h, KM EEH S Ik
VR, LW ZBEREL(100 mLX3), &IANAE, Kk
(50 mL X 3), A& ERKSE, ToAKBBREE T, Ik, K
b5, ZFOED BV swew -V maw=1 1 80~1 : 50], 15
F 2.76 g wEAEE, BEREARERLED 10)0
23%. '"H NMR (600 MHz, CDCl3) &: 1.37 (s, 3H, CHj),
1.57 (s, 3H, CHj), 3.35 (dd, J=3.6, 13.8 Hz, 1H, 5-CH,),
3.48 (dd, J=4.2, 9.6 Hz, 1H, 5-CH,), 3.73 (dd, J=3.0,
13.2 Hz, 1H, 3-CH), 4.18~4.21 (m, 1H, 4-CH), 4.76 (t,
J=42 Hz, 1H, 2-CH), 5.83 (d, J=2.4 Hz, 1H, 1-CH); "*C

1694 http://sioc-journal.cn/
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NMR (150 MHz, CDCls) &: 25.2, 25.3, 50.5 (5-C), 60.7
(3-C), 76.8 (4-C), 80.2 (2-C), 104.4 (1-C), 112.9. HRMS
caled for CgH,,N¢O; 240.0971, found 240.0975.
310 3,5-Z“&E-3,5-—BRE-D-#ZHE)HERK
4 2.76 g tbA ) 10 % T 50 mL 1 mol/L HCI Jz %4
NIRRTV V=1:1), 40 C/N 4 h, KM%
WA R RS0 mLX3), Jo/KmBRE:E 5, o
JE, AR, DBV cuew LV sam=1 1 4~1 12115
2.07 g TEOKEHPRIAE 11, 72F K 90%. 'H NMR (600
MHz, CDCl;) d: 3.36 (dd, J=4.2, 13.8 Hz, 1H, 5-CH,),
3.43 (dd, J=4.8, 13.2 Hz, 1H, 5-CH,), 3.62 (dd, J=3.0,
13.2 Hz, 1H, 3-CH), 3.87 (t, J=6.0 Hz, 1H, 2-CH), 4.23
(q, J=3.6 Hz, 1H, 4-CH), 5.44 (d, J=3.6 Hz, 1H, 1-CH);
BC NMR (150 MHz, CDCls) 6: 53.3 (5-C), 62.4 (3-C),
76.4 (4-C), 78.9 (2-C), 102.1 (1-C). HRMS calcd for
CsHgN¢O5 200.0658, found 200.0661.
311 3,5-ZHtE-3,5-“BRE-B-C-D-AZHE(12)MERK
#2.07 g (0.01 mo). &) 11 ¥ T 20 mL ZJfEH,
PHE T I =R BB 2R I 3.96 g (0.011 mo)f &
JEvER, TR TR 30 min, [245H G 28 BRIE ),
IR AT 50 mL 1 mol/L NaOH M2 — & /NHHIE S
WA r=1:1), EiRXMN 30 min, NE5HE 5
TRRREAERL, A TKEREREE TR, IR, WY,
BBV caem - Vee=1:2~1 11143 1.25 g Lt
FALIRBA 12, B2 FN 48%. 'H NMR (600 MHz,
CDCly) 6: 2.76 (d, J=6.0 Hz, 2H, 5'-CH,), 3.33 (dd, J=
3.6, 13.2 Hz, 1H, 2-CH,), 3.63 (dd, J=3.6, 13.2 Hz, 1H,
2-CH,), 3.95 (t, J=6.0 Hz, 1H, 3'-CH), 4.06~4.09 (m,
1H, 2'-CH), 4.15~4.21 (m, 2H, 4-CH, 1'-CH); *C NMR
(150 MHz, CDCly) &: 48.4 (2-C), 59.7 (5'-C), 68.5 (3'-C),
73.3 (4'-C), 91.0 (2'-C), 113.9 (1'-C), 173.2 (1-C). HRMS
calcd for C;H(NgO4 242.0764, found 242.0761.

HBh#1 Bl (Supporting Information) FT & Ak & 9K
'H NMR. "C NMR #E. X2kl nl L4 3 AT
¥ (http://sioc-journal.cn/) | N %K.
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