A o 8
ACTA CHIMICA SINICA

2012 4F56 70 45
551134, 1322~1326

« BFFTTRTR o
BIREM BN CEEE R B I 3 Aa L AR Y B S Y

FRAE WURRC WHEY RER
(“HBRENER ®E 330031)
¢ E R B A HULSERIZON B 200032)

WE BT 5-5-3-80%1,1,2,2,4,4,5,5- )\ R B B F(HCF,CF,OCF,CF,SO,F) Al 4 £ Bk HE A5 37 (1) ubk e 74 > 45 % o
BEEB WAL T ISR, SR gl R, HliLnimt i3 HCF,CF,0CF,CF,SO,F figf i 54 LWy frntt
Mt 200 2 2 s 2EOWH R A SR B T T 26 JAH I PR AR LT, 75 44%~94%. %510 HLAT 0N 2% AR )i A B 755 {50 2540
w, AT —F A R0 7R T AR ()l & .

KR 5-A-3-5A0-1,1,2,2,4,4,5,5- )\ U He I SR, LI TR S A OB, AR A
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Abstract The deoxyfluorination of peracetylated pyranose hemiacetals with 5-H-3-oxa-1,1,2,2,4,4,5,5-
octafluoropentanesulfonyl fluoride (HCF,CF,OCF,CF,SO,F) in the presence of an organic base was inves-
tigated resulting in the smooth formation of corresponding glycosyl fluorides in the yield of 44%~94%.
The mild reaction conditions and easy work-up procedure are the two advantages for this methodology and it
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can be used as an alternative method for the preparation of glycosyl fluorides.
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Table 1 The effect of solvents and bases on deoxyfluorination
of 1a and RSO,F

Entry Base Solvent Isolated yield/%
la 2a 3a
1 DBU CH,Cl, 76 10 5
2 DBU PhMe 0 12 72
3 DBU MeCN 0 15 55
4 DBU Dioxane 0 16 60
5 DBU THF 0 35 59
6 DBU DME 70 8 6
7° DBU THF 60 15 18
8¢ DBU THF 20 30 42
9 Et;N  THF 100 0 0
10 KOH THF 100 0 0

“1a : RfSO,F : base=1 : 7 : 7 (molar ratio). And all the reactions were run
at 10 ‘C and the reaction time is 10 min. * 1a : RfSO,F : base=1:2:2
(molar ratio). And the reaction was run at 10 “C and the reaction time is 24 h.
“1a : RfSO,F : base=1 : 5 . 5 (molar ratio). And the reaction was run at 10

°‘C and the reaction time is 24 h.



1324 % %

Eibd Vol. 70, 2012

ZAMABUZRI) OAc FE[], IXEEIR FHR 20 [ W A5 ok
BORMIAIRH. A 1 IE &, R 59 A LI EtN
FTEHUR KOH 7FZ il FAHZ R N ASAIE ), BMELEK
SIS TR T i S Nk B, RS AT ik, Bl L, J
JVZ s [0 RT3t P88 % i A S N S AN K. FRATTHAE T T
n-C4FSO,F Hll n-CgF17SO,F 43 48 % HCF,CF,OCF,CF,-
SO F HI 7T Eq. 2 MR B, SEEG &5 5 Ak F—3
SCRRARIED, B A=) 3a (5 AR, AR F
1 OAc #EAKEAE e B, MZAE AT a i, XWX
AP 'H NMR 3% B I T 182 S R
RE ).
22 HERYBIREIER

E#%%T 1a Ml HCF,CF,0CF,CF,SO.F [ 5 MV )i,
BATHE—B8RIT T 5940 4 AN AL R nt i 70 > 45 e b
1b, 1c, 1d £l 1e FIREAL RNV, SEE0 45 L3R 2. A3 2
SERRTA, 1b A 1e IS SO AR T B Akr=4,
oo AR D . IX AR BT C-2 £ B OAc B
WY e BEMBLE T “AMis5” B, 5 6T N
AEM B IHIHEXC 45 3, WL Scheme 1. Hi4K 1a 43 1 C-2
P OAc FE AL T e 8 I, SR1BAE R T — & Ll
a P, ARG b Al 1e TR AL S N ARFE AR T B
=), BATIX— R NV ING 22 R R 2 1a 73T
C-5 P CHOAc A1, A A BEAE FH /N1 B0
1o N T LR, AE C-2 A4 T e B 11 OAC 5]
& A8z 57 AR, Wl [DBUH]F |
AN o THVREZCS: S B A2 BR o PR7=40; 17 1b Fil 1e 431
(1) C-5 {7 CH,OAC 3, T BELAE A8 73 9 Fr A
O JE RN, FEC-2 AT e B I OAC SR 21
s “4fr 257 fEH, il 7 [DBUH] F-
N o THTEE IS S Sk e T AL AT A2 i o 42740

AcOo OAc AcO OAc
Q —_— o' —»
Aco%osoﬁf Aco%
AcO AcO
AcO OAc
o F AcO OAc
AcO —_— (0] E
5 AcO
AcO
CH;
Scheme 1

M 2 AT EH, 1d Al 1e 23§+ C-2 47 OAc FE: [
AT af b m T afl B OAc B St FR b 4RSS
HOCAESE AR B TR AR L B A G = “Ai 557
YER, DAL T a B 1K OAc JE BB S R I 484 & 5 7
YERANBE R, DRI = 5 S A A = 1) o AR Y
PP MeAk, 3K 2 TR TR 4 AR SO R

HeAbse 4, BMERE N RSOLF F1 DBU F e ol iiAs v
F RS R SIS TR), SR A AN B AR FRAT T 24
L AE SN AR ZR A I A A B DY TS A B
REfEE JEORME AL e 4, AR SEE0 45 AN AR, 1X ] fig
TR 2 4 ADNERWS T C-5 FIAE{ER CH; B
CH,OAc 0 Ak s A 8 R KA LR FH R 5.
BAE TR, 4 NEYIEHEFIEAR,
W, % 1b B, ] CHLCL, el 11 le (KR NAE
MeCN H 5 4.

x 2 PRSEAEWE L CAEY, e 'H
NMR & F1 F NMR % B 76 ek b g s, 3
TS =2 i 1 5 SCHRAEAH 755

3 4

L DBU 4B, HCF,CF,OCF,CF,SO,F fit i/ 54> 2.1k
AR 1) N Aty 28~ 247 W PPN R AR A s A IO
I RACKEEY, WSS F. b4 SR 1
NEEIR 25~ A BB 1) C-5 A7 BT IR, J5UkHRE
fhse 4 # C-5 47 EA IR CH; B CH,0AC), T J5
Ol A TG A, TR RN 5 NEDH, 2,3.4,6-0
LML -D- LW B AT B R 2,3,4,6- DU £ 19 K5 -D-1E i 24
- ¥ 7] HCF,CF,OCF,CF,SOLF ) W H AR 1l g 11 AR
BitF; 2,3,4,6-00 ZME3E-D-iEmG AL H #80E  2,3,4,-= 2Tk
FE-L-nE I R ER AR 2,3,4,- = 29 RE-D- ML e 28 AR [+
HCF,CF,0CF,CF,SO.F W N =Bt g B s A
TF, XA a BUEACHETE. AT & A 1 AR
T T —Mo s, IF Bz gk BA RV 4 il

4 ZWES

41 RFNE5E

FITATE FH 14 LA S A T 55 R 477 19 b g 75 21 45
BRI B A S, B AR IR 2R e 2 R O JEURE BT
Fe R CIRET R AT R R A &), B aE BTk
fE A, IR 5-A-3-42%-1,1,2,2,4.,4.,5,5- )\ G,
Ll 9 J(HCF,CF,OCF,CF,SO,F) /&l i 5-fiffi-3-48 J4-
1,1,2,2,4,4,5,5- )\ 38 e s 1 96U (ICF,CF,OCF,CF,S O, F)
FVEERY 6 SN PR o ke A2 30 D e i il 46 73 81, 'H
NMR fi Bruker-300 (300 MHz)#% R FEHRAC (VY F 3k ff e
YEW R, CDCl; 1E¥%7)); 'F NMR Ji] Bruker-300 (282
MHz) ¥ i 3L AL (CFsCOOH. 15 W FF, 122 s h
1E); A8 0 He R4 ok o i al, #R S AT AT S Ak B
T RN A Z BT BT F R B Rk T A T
J AR H (10~40 p, 200~300 H); LEliH A



No. 11 FEIRHEAE : GRBERA IR TRUR 4% £ R R TR N Rg 28 = 45 e PP 114 LA R 1325
F£2 1b, 1c, 1d Fl 1e 5 RSO,F HIFR b e v 45 5 @
Table 2 Deoxyfluorination of 1b, 1¢, 1d and 1e with R{SO,F
Entry Substrate Solvent Product (isolated yield, %)
AcO AcO AcO
Q Q
A O%OH A%%c;&ﬁ A%O&F
1 Aco e CH,Cl, 1b (33%) il L c o
1b 2b (trace) 3b (52%)
AcO OAC Aco OAC AcO /OAc
Q
(0] (0]
2 Aco&ﬂo” Dioxane 1c (22%) AcO AcO F
OAc AcO ¢ OAc
1c 2 (trace) 3c (44%)
OH F
H~C H3C
3 ACSW THF 1d (37% Acgm F AEOSW
AcO OAG ( 0) OAC AcO OAc
2d (35%)
1d 3d (22%)
AcO
AcO OAc AS\O Oéc AcO oéc
4 A&%&OH MeCN le (36%) 0 A&%&F
F 0
Te 2e (23%) 3e (34%)

“1a : RfSO,F : base=1 : 7 . 7 (molar ratio). And all the reactions were run at 10 “C and the reaction time is 10 min.
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CREARRUIA[5,4,0] 1 —-7-4(DBU), fiz o gL i
A 1.4 mmol 5-5-3-57%-1,1,2,2,4,4.,5,5- )\ R ekt ik
J(HCF,CF,OCF,CF,SO,F), JF4k4:4F 10 'C F HLRESE HE
—E I AL, WRARRR 22057, Bk B ) Ak DR AT S
oy e etk FHAT AN 2,08 56 (09 25 v A D I 7k
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2,3,4-0- = LB 55 -a-D-ME I B G ARARE 1 (2a): 15
K 35%, LA mp. 56~58 C; '"H NMR (CDCl;,
300 MHz) d: 2.05 (s, 3H, COCHj3), 2.07 (s, 3H, COCHj),
2.10 (s, 3H, COCHj), 3.79 (t, J=11.0 Hz, 1H, H-5a), 3.98
(dd, J=11.0, 2.8 Hz, 1H, H-58), 4.88 (ddd, J=24.0, 10.0,
2.8 Hz, 1H, H-2), 5.01~5.05 (m, 1H, H-4), 5.45 (t, J=
10.0 Hz, 1H, H-3), 5.68 (dd, J=53.0, 2.7 Hz, 1H, H-1); "°F
NMR (282 MHz, CDCly, CF;COOH fEWN#R) 6: —74.5
(dd, J=53.0, 24.0 Hz, 1F, F-1); IR (KBr) v: 2951, 1758,

1741, 1372, 1253, 1228, 1056 cm '; EI-MS m/z: 43
(100.00), 258 (3.24), 278 (M, 0.10).

2,3,4-0- = L -B-D-ME Wi B AR B 1 (3a): 15
K 59%, LA mp. 50~51 C; '"H NMR (CDCl;,
300 MHz) d: 2.03 (s, 3H, COCHj3), 2.07 (s, 3H, COCHj),
2.20 (s, 3H, COCH;), 3.78 (dd, J=13.0, 3.2 Hz, 1H,
H-5a), 4.29 (dd, J=13.0, 2.8 Hz, 1H, H-5p), 4.84 (dd, J=
7.5, 3.4 Hz, 1H, H-2), 4.91~4.96 (m, 1H, H-4), 5.06 (t,
J=17.6 Hz, 1H, H-3), 5.45 (dd, J=50.1, 2.7 Hz, 1H, H-1);
YF NMR (CDCl;, 282 MHz, CFsCOOH 1k N #5) o
—59.6 (dd, J=50.2, 7.3 Hz, 1F, F-1); IR (KBr) v: 2973,
2937, 1759, 1374, 1253, 1219, 1047 cm ™ '; EI-MS m/z: 43
(100.00), 258 (6.58), 278 (M, 0.09).

2,3,4,6-0-1Y 1% JE-B-D- e i 750 36 A X1 45 65 1 (3b):
5% 52%, LEMIRY; '"H NMR (CD;COCD;, 300
MHz) §: 1.95 (s, 3H, COCHs), 1.98 (s, 3H, COCHj), 2.00
(s, 3H, COCHj), 2.05 (s, 3H, COCH3), 4.06~4.09 (m, 1H,
H-5), 4.12~4.17 (m, 2H, H-6), 4.98~5.02 (m, 1H, H-2),
5.15 (t, J=9.4 Hz, 1H, H-4), 5.38 (t, J=9.4 Hz, 1H, H-3),
5.60 (dd, J=52.5, 6.6 Hz, 1H, H-1); EI-MS m/z: 43
(100.00), 169 (22.69), 330 (17.46), 350 (M ", 0.17).

2,3,4,6-0-PU £ 3 -B-D- N Mg T 5504 % - FLBE A 3e):
135 44%, FEOMRY); 'TH NMR (CDCls, 300 MHz) o:
2.01 (s, 3H, COCH3), 2.05 (s, 3H, COCHj3), 2.13 (s, 3H,
COCH,), 2.17 (s, 3H, COCHj3), 4.12~4.22 (m, 3H, H-5,
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H-6), 5.06 (dd, J=10.2, 3.3 Hz, 1H, H-3), 5.28 (dd, J=
49.4, 7.0 Hz, 1H, H-1), 5.28~5.34 (m, 1H, H-2), 5.40~
545 (m, 1H, H-4); "F NMR (CDCl;, 282 MHz,
CF;COOH fEA#R) 0: —64.5 (dd, J=54.5, 9.3 Hz, IF,
F-1); IR (neat) v: 2980, 2942, 1755, 1435, 1373, 1221,
1170, 1149, 1066 cm '; EI-MS m/z: 44 (100.00), 169
(24.42), 331 [[M—F)", 26.95].

2,3,4-0- = L1 3 -a-L- 1k il 284 AR B4 08 7 (24):
3% 35%, LOMPIRY; 'TH NMR (CDCl;, 300 MHz) 6:
1.28 (d, J=6.3 Hz, 3H, H-6), 2.00 (s, 3H, COCHj3), 2.06
(s, 3H, COCHs), 2.17 (s, 3H, COCH3), 4.01~4.03 (m, 3H,
H-5), 5.13 (t, J=9.9 Hz, 1H, H-4), 5.29 (ddd, J=10.1, 3.5,
1.8 Hz, 1H, H-3), 5.36~5.41 (m, 1H, H-2), 5.48 (dd, J=
48.8, 1.8 Hz, 1H, H-1); "F NMR (CDCl;, 282 MHz,
CF;COOH 1EN¥xr) 6: —60.4 (d, J=51.4 Hz, 1F, F-1); IR
(neat) v: 2989, 2943, 1757, 1373, 1245, 1222, 1179, 1059
em'; EI-MS m/z: 43 (100.00), 115 (9.40), 130 (10.02),
153 (12.33), 169 (6.85), 213 (3.54), 272 (13.14), 292 (M ",
0.06).

2,3,4-0- = L I K& -B-L- Wt Wiy 284 60 AXC B 25 8 1 (3d):
35 22%, LOMPIRY; "TH NMR (CDCls, 300 MHz) 6:
1.25 (d, J=6.5 Hz, 3H, H-6), 1.95 (s, 3H, COCHj3), 2.08
(s, 3H, COCHs), 2.12 (s, 3H, COCHj3), 3.81~3.84 (m, 1H,
H-5), 4.96 (t, J=9.4 Hz, 1H, H-4), 5.15 (ddd, J=9.7, 3.9,
0.9 Hz, 1H, H-3), 5.50 (dd, J=3.4, 1.1 Hz, 1H, H-2), 5.73
(dd, J=482, 1.1 Hz, 1H, H-1); "F NMR (CDCl,, 282
MHz, CF;COOH fE#r) §: —64.9 (d, J=47.9 Hz, IF,
F-1); IR (neat) v: 2988, 2943, 1754, 1646, 1374, 1253,
1222, 1098, 1060 cm '; EI-MS m/z: 44 (100.00), 273
[(M—F)", 0.86].

2,3,4,6-0-VY 2, 1t 5 -a-L- ML T 0 9601 H 25 1 (2e):
3% 23%, LOMPIRY; 'TH NMR (CDCls, 300 MHz) o:
1.99 (s, 3H, COCHj3), 2.07 (s, 3H, COCH3), 2.15 (s, 3H,
COCH;), 2.16 (s, 3H, COCHj3), 4.15~4.32 (m, 3H, H-5,
H-6), 5.18~5.42 (m, 3H, H-2, H-3, H-4), 5.55 (dd, J=
48.4, 1.5 Hz, 1H, H-1); ”F NMR (CDCl;, 282 MHz,
CF;COOH fE#R) 0: —61.3 (d, J=48.4 Hz, IF, F-1); IR
(neat) v: 2962, 1752, 1435, 1371, 1228, 1178, 1056 cm ';
EI-MS m/z: 43 (100.00), 109 (26.93), 169 (66.70), 330
[(M+1—F)", 41.51],350 (M ", 1.05).

2,3,4,6-0-DY £, Tk 5 -B-L- ML 1 B2 G A% T 25 B4 (3e):
135 34%, LMY, "TH NMR (CDCls, 300 MHz) o:
2.06 (s, 3H, COCHj3), 2.09 (s, 3H, COCH3), 2.11 (s, 3H,
COCH,), 2.16 (s, 3H, COCH,), 4.08~4.35 (m, 3H, H-5,
H-6), 5.12~5.18 (m, 2H, H-3, H-4), 5.30~5.18 (m, 1H,

H-2), 5.55 (dd, J=51.1, 1.5 Hz, 1H, H-1); “F NMR
(CDCls, 282 MHz, CF;COOH 1ENF5) §: —65.2 (dd, J=
51.1, 10.4 Hz, 1F, F-1); IR (neat) v: 1749, 1639, 1435,
1371, 1220, 1093, 1052 cm '; EI-MS m/z: 43 (100.00),
109 (20.08), 169 (59.20), 211 (7.88), 270 (6.79), 330
[(M+1—F)", 52.36],350 (M ", 0.23).
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