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AL AN Schemem 1 U7, E. coli 086 ZHEPTE R IR F AT B MAYE M, BS54 B M AIHLIASE
FUR R PE RS, FEA KA AU B I AIHTERUIAR N 2 o T RGBS T L E. coli 086 LR A4 H1i%
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Scheme 1 Retrosynthetic analysis of proected petsaccharide 1
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1.1 XE5RF

Bruker ARX400 #% % 2 4% X (LA CDCly; Jy i 7, LA Me,Si & N 5 ); MALDITOF-MS Jit i X
[ Dihydroxybenzoic acid(DHB) as matrix ] ; ZF7° S5 ( LI RRAE A (LA SRl A BR A D) 5 )2
3% (TLC ) 7 HF o, fEREAR (M & 2 ST A5 ) ) AT BN 30% W IR Y R i a5 52 40 o1
FHAL(UV) Rl #E TR A 100 H ARERS (7 SirEe 1)), LLORR S Ee-Arimik (s3drat, dbatfhss
B IR

ToK ZHE P EE(DCM, Z3Aral, dbatfbsisGh) ) ) 22 A8 T = F L g Ak = JU P B R 15 ( TM-
SOTf, ZiifE >98% , Aldrich 24 F]) 5 BURBEHIL MG (NIS, 26 >98% , Aldrich A H]) ; — 55 H fifi iR f
(AgOTE, 40 >98% , Aldrich 22 #]) ; Fi&MR (HCIO, , 204l Jbatfb2#l3H1) ) ; JoK HEE ( MeOH,
it btk ) ; RHEE(PhCHO, s3#ral, dbatfb2zialil) ) s W IR = 4 BE[ HC(OEY),,
giiral, bt fan) T ] X 2R RR (TsOH, 4r#ral, dbaifb ikl ) ; &M (CH,CN, 4rtrél,
et e ).
1.2 LI
1.2.1 fads el S%GR4,51 %, LGS ke 8 f 9 435 ( Il Scheme 2) , 3
L EFEE N 80%. [a]? = +101.4°(¢ 1.0, CHCL,); "H NMR (400 MHz, CDCL,), &: 0.17(s, 3H),
0.18(s, 3H), 0.95(s, 9H), 2.2(s, 1H), 3.37(s, 1H), 3.59(dd, 1H, J=3.3,10.5 Hz), 3.78(dd,
1H, J=7.6,10.5 Hz), 4.04 ~4. 14(m, 3H), 4.25 ~4.36(m, 5H), 4.57(d, 1H, J=7.7 Hz), 5.24
(d, 1H, J=3.4 Hz), 5.58(s, 1H), 5.59(s, 1H), 7.35 ~7.89 (m, 10H); JCZE M L IM(E (% ,
Cy,H,N 0,Si HHEAE) : € 56.20(56.29), H 6.23(6.20); MALDITOF-MS 52l {f (518 ). 705.5
[M+Nal]*(682[M]").
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Scheme 2 Synthetic routes of disaccharide acceptor 5
Reagents and conditions: a. TMSOTf, DCM, -20 C; b. (i) NaOMe, MeOH;
(ii) PhCHO, HC(OEt);, TsOH, CH;CN(80% in three steps).

1.2.2 febadrd b m SHCHK[4,5] 0k, LEY 4 e EY 61 F1 72 13 3] (I Scheme 3)
PN 80% . [a]® = +40.2°(¢ 1.0, CHCL,); "H NMR (400 MHz, CDCL,), &: 1.24(d, 3H, J=6.9
Hz), 1.37(d, 3H, J=6.6 Hz), 1.95(s, 3H), 3.26 ~3.30(m, 1H), 3.48 ~3.59(m, 2H) , 3.77(dd,
1H, J=3.3,9.6 Hz), 3.87 ~3.92(m, 3H), 3.96(t, 1H, J=9.0 Hz), 4.03 ~4.07(m, 1H) , 4.26 ~
4.29(m, 2H) , 4.38 ~4.49(m, 3H), 4.54 ~4.93(m, 7H), 5.08(d, 1H, J=3.4 Hz), 5.35(s, 1H),
7.10 ~7.45(m, 30H) ; JTCEIWF LM (% , C5HyO,,S HEAR) : € 70.12(70.09), H6.50( 6.56);
MALDITOF-MS SME (T1534H) : 913.4[ M +Na] * (890[M] *).
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Scheme 3 Synthetic route of disaccharide donor 4

1.2.3 A4 2a By &k SHEICR4,5 7, (EY 2a b 4 F15 452 (I Scheme 4) , 7
24 82%. [al} = +99.8°(c 1.0, CHCL,); '"H NMR (400 MHz, CDCl,), 8: 0.16(s, 3H), 0.18(s,



No. 5 AZRLF , E. coli 086 O-Antigen A-#R 37 BT 5 LT AT R 5 AR 921

3H), 0.95(s, 9H), 1.92(s, 3H), 3.49(d, 1H, J=6.6 Hz), 3.64(dd, 1H, J=3.5,10.5 Hz) , 3.74
(dd, 1H, J=3.5,10.1 Hz), 3.79(dd, 1H, J=7.6, 10.5 Hz) , 3.83 ~3.98(m, 5H), 4.01 ~4. 11 (m,
3H), 4.20 ~4.33(m, 6H), 4.38(d, 1H, J=11.9 Hz), 4.46(d, 1H, J=11.8 Hz), 4.54(d, 1H, J =
11.2 Hz), 4.56(d, 1H, J=7.5Hz), 4.63(d, 1H, J=10.5 Hz), 4.68(d, 1H, J=12.0 Hz) , 4.69(d,
1H, J=7.8 Hz), 4.76(d, 1H, J=11.4 Hz), 5.06(d, 1H, J=3.4 Hz), 5.26(d, 1H, J=3.5 Hz),
5.34(s, 1H), 5.40(dd, 1H, J=7.8,10.0 Hz), 5.57(s, 1H), 5.59(s, 1H), 7. 14 ~7.15(m, 35H) ;
TCEMHTSEIE (% , Cg Hyy 00N Si HHEAE) : € 65.01(64.96), H 6.25(6.19); MALDITOF-MS SZil]
B (HHEAE) : 1519.2[ M +Na] *(1496[ M]*).

1.2.4 HistheaWw1 wak HiEd 2a(800 mg, 0.53 mmol) ¥ T T4 DCM (5 mL) FIIC/K
MeOH (5 mL) 1, {5 A 1 mol/L Ay H EEGAMH S AR pH 3551 9 ~ 10, HHEMFES d. MAFRRMERAE H”
resin 120 HVRIRNE, 38 AWAE, IEIRMRAE, Zork st 7 & aiAb 159 2] (1 ey IRIR 44K 2 (500 mg,
65% ). LA 2 (450 mg, 0.31 mmol) A F T4 DCM (5 mL) H, ZERSMY T, HIKRFER
—-40 ~ =30 °C, A NIS(140 mg, 0.62 mmol) Fl AgOTf(36 mg, 0. 14 mmol) , K 20 min, FEE S
PREAL S 370 (283 mg, 0. 59 mmol) A T4 DCM (5 mL) IFRZERHA LA R T -30 CTF e
N 1.5 he AR, RN RO AR T 240 R S 0 R A 4 B AR B i RR B A W 1(350 mg,
62% ). [a]® = +45.0°(c 1.0, CHCL,) ; "H NMR (400 MHz, CDCL,), 8: 0.17( s, 3H), 0. 19(s, 3H) ,
0.95(m, 12H), 2.95(m, 2H), 3.29(d, 1H, J=2.1 Hz), 3.40 ~3.47(m, 3H), 3.65 ~3.79 (m,
3H),3.80~3.95(m, 7H), 4.04 ~4.13(m, 4H), 4.15 ~4.27(m, 3H), 4.29 ~4.48 (m, 11H),
4.54 ~4.56(m, 3H), 4.57(d, 1H, J=7.9 Hz), 4.60(d, 1H, J=12.0 Hz), 4.63(d, 1H, J=7.6
Hz), 4.73(d, 1H, J=12.0 Hz), 4.77(d, 1H, J=12.0 Hz), 4.80(d, 1H, J=2.9 Hz), 4.83(d, 1H,
J=2.8Hz),5.30(d, 1H, J=3.5Hz), 5.33(s, 1H), 5.36(d, 1H, J=3.3 Hz), 5.56(d, 1H, J=3.5
Hz), 5.59(s, 1H), 5.60(s, 1H), 7.10 ~7.56 (m, 50H); “C NMR (100 MHz, CDCL ), &: -4.9,
-4.0,16.3, 18.0, 25.6, 29.6, 58.1, 63.9, 64.2, 66.0, 66.1, 66.3, 68.9, 69.2, 69.3, 69.6,
70.1,70.2,71.1,71.2,71.5,72.0, 72.4,72.8,72.9,73.1,73.4, 74.4,74.7,75.5,75.9, 76.0,
76.2,76.3, 77.1,77.2,77.9, 78.4, 80.0, 92.4, 94.6, 96.8, 97.4, 100.7, 100.8, 100.9, 102.2,
126.0, 126.2, 127.2, 127.3, 127.4, 127.6, 127.9, 128.0, 128.1, 128.2, 128.3, 128.6, 128.9,
137.4,137.7, 137.8, 138.3, 138.6, 138.7, 138.8, 138.9, 139.1, 139.4; JCZE /M2 ii{h (% ,
CroeHy 10N Si HHEMH) : € 68.09(68.00), H 6.31(6.35); MALDITOF-MS S2ili{f (i+5(H ) . 1893.4
[M+Na]*(1870[M]*).
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Scheme 4 Synthetic routes of pentasaccharide 1

Reagents and conditions: a. NIS, TMSOT{, DCM, r.t. (yield 82% ) ; b. NaOMe, MeOH(yield 65% ) ;
c. 3, NIS, AgOTf, DCM, -40 °C (yield 62% ).
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PEREIL 80% 5 B BERL, W R 4, 6 RIEILAY, 58] T HEZIK5; W'H NMR, 6. 5.24
(d, 1H, J=3.4 Hz, H1") FIKiS 8] T T 25 80 o 8EHH).

OB 6 A2 AR 7 76 AR HCI0,-Si0, " BMEIL T, ATRLE Rt (a: B =81 1) H1If5 5] o
['H NMR, 85.08(d, 1H, J=3.4 Hz, H1") | BEE2M —HE 4, =50 80% , wtfie T AL GefAb iR r g |
SRR TS, 324K 5 Rt 4 78 NIS/TMSOTS FHEAL TAEIE , vk b 1575 B — B M HE 11
VUBE 2a. tHTALAY) 2a HAY BRI AERERY 2 17 1, 23 [ BHLRGN (i 757 FF By 25 14 I B 2Lk 3k e
RME, BTN S d, F2RAHR 65% . 47 i SO TR A EsR g, o i P-4 i &2

PUBEZ A 2 5 A SR 3 B S W R B TP S i iy S s 20 FIRL RN B AgOTE B L TMSOTS
VERMEALT, FEARIEAE T, B a4 3 2= b &9 2 MAEILF TR A R NKR &R, AT DLk
AW 3 BT, TR (a: B =10: 1, 62% ) #5F) HARILS Y 1. ) "H NMR, 6 5.36(d,
1H, J=3.3 Hz, HI")Hl “C NMR, 6 94. 6(C1") HIWT &1 T o a3 4.

23t 7 4, Lh21% B ETERS R T HEME AW 1, NG A BES YR TR T K Ay Rk
Tilt. B BRAR R A ) 1) — B SR W AR 1 ] T PR v R A e — S A W M Y SRR A T
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Facile Synthesis of Protected Pentasaccharide
Repeat Unit of E. coli O86 O-Antigen

CHENG Shui-Hong'*, WEI Guo-Hua' *, DU Yu-Guo'~

(1. State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for
Eco-Environmental Sciences, Chinese Academy of Sciences, Betjing 100085, China;
2. College of Chemistry and Chemical Engineering, Graduate University of
Chinese Academy of Sciences, Betjing 100049, China)

Abstract The protected pentasaccharide repeat unit of E. coli 086 O-antigen was successfully synthesized in
seven steps and in 21% overall yield through a combination of HCIO,-Si0, solid acid catalytic and inverse pro-
cedure. Experimental simplicity, high stereoselectivity, low cost, satisfactory yield are major advantages of our
approach. The results of the present exploration should be valuable in the preparation of other oligosaccha-
rides.
Keywords FE. coli 086 O-antigen; Human blood group B antigen; Oligosaccharide synthesis
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