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Abstract 3 ,6-Dioxaroctylene 1 ,8-di- O-{ 4-O-[ (3-0&'-D-gd actopyranosyl) 3 - D- gal actopyranosyl ]-2- deoxy-
2-acetamino-B-D-glucopyraros de} (1) , ussful in the research of hyperacute rejection of xenotrangplantation ,
was syntheszed for the firg time. Trichloroacetimdate method was succesSully goplied to obtain the
trisaccharide PEG dimer or PEG gycosde regpectively under different gyocosylation conditions.
Keywords hyperacute rgection, divalent O-dyoosde, synthed's, trichloroacetimidate method
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2 DMF 1.7 m o - ,
CA pH 2.0 2.5, 50 12 h
2.1 , pH 7.0. 40nL BOAC
X4 , , 20m , , 25 L
Optical Activity AA-10R BOAc : : NaHQO;
Pekin Bmer 240C 2H, ®C NMR NaQ , Nap SO, : ,
Varian VRX-300  Bruker ARX-400 , . )
CDd;,CHOD D0, T™S. ZAB- HS 6, 2.76 9, 75.8% m. p. 128 129
LDF1700 _ ( [10] m p. 128 129 );[a]® +9.64 (c
= H. 1.66,CHA3) .*"H NMR (CDQ;3) & :7.84(dd,J =3.3
e . 5% Hz 5.4 Hz ,2H ,Ar-H in Phth) ,7.72(dd,J =3.3 Hz,
0.5% G 5.4 Hz 2H Ar-Hin Phth) ,7.52 7.26(m,5H ArHin
5% / PhCH) ,6.86 6.82(m,2H ,Ar-H in ArOCH,) ,6. 76
_ 6.72(m,2H Ar-H in ArOCHs) ,5.80(d,J;2=8.4 Hz,
2.2 13,46 -O - - 1H,1-H) ,5.59(s,1H,PhCH) ,4.78 4.62(m,1H,3
B-D- (3) H) ,4.50(dd,J; ,=8.7 Hz,J253=10.2 Hz ,1H , 2 H) ,
[5] _ [V( 4.40(dd ,Jea5=3.9 Hz ,Jeaep = 10.5 Hz ,1H ,6a H) ,
) V() =20 1], 3, 9.20 g. 3.95 3.71(m,1H 6b-H) ,3.69 3.74(m,5H,0CH;,
, m. p. 76 78 4H 5H) ,2.73(s,1H ,0H) ;*C NMR(CDd3)d :168. 1
( [8]m. p.74 75 ). (2C,0OCHQOD) ,115. 6  114. 5 (18C,ArC) ,102. 0
2.3 234 -O - - (PhCH) ,98.1(1-C) ,82.0(4-C) ,68.6(2C,3-C,6C) ,
B-D- (4) 66.3(5C) ,56.5 & 55.6(2C,0CH; ,2-C) ; TOFMS:
3(9.54 g, 0.02 nol) 80 i [M+Na]* 526.1,[M+K]" 541.9.

CH.d, (6.20g, 0.05 nol) ,
5.07 nL BRs: B0, ,
, 8h. 300 nL. BOAC ,
120 nL H,0, NaHQOO; (120 nL x2) , 120 L
: [V( ) V(
) =41 31], 4, 9.85¢,
91.4%. m. p. 147 148 ( [9] m. p.
148 149 ).
2.4 2> -2 B-D-
(5)
4(9.00 g,0.0166 nol) 60 L
CH,d, 240 nL MeOH ,
0.80 g (pH =10) . 1h,
, 5, 6.909,
2.5 460 - > B-
D- (6)

5(3.00g,0.0072nol) 20m

2.6 3O -4.,6-0- -2 -2
$-D- (7)
6(0.700 g, 1.39 mnol) , 4 mL
DMF 60 % NaH (0. 07 g,
1.75 mmol) , 40 ,
BrBr(0.25 m_ ,2.09 mnol) . 40 1h
60 % NaH (0. 05 g,1. 25 mnol) . 40
30 min. , 20 mL
10 mL , . ,
2x10 mL , , 15 nmL
[V( ) V( ) =4 1],
7, ,0.51 g, 61.8%,

[0 18 +89. 3 (¢ 1. 03, CHO3) ;*H NMR (CDd3)
0 :7.70 6.69(m,18H Ar-H) 5.74(d,J1,=8.1 Hz,
1H,1-H) 5.65(s,1H,PhCH) ,4.82(d,J =12.3 Hz,
1H ,PhCH,) 4.80 4.39(m,4H,PhCH, ,3-H ,2H 6a
H) ,3.92 3.70(m,6H,0CH; ,4H ,5H ,6b-H) ; TOF
MS: [M+Na] " 615.4,[M+ K] " 631.0; And. cdcd
for CsHuNOg: C 70.82, H 5.26, N 2.36; found
C70.90,H5.17 N 2. 20.
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2.7 3,66 -O -2 -2 -

B-D- (8)

7(0.62 g,1.05 mmol) ,NaCNBH; (0. 77
g,11.30 mmol)  1.20 g 4A MS , 17
m. THF, 30 min.
HA/ B0 , 30 min,
1C . 45 BOAC ,

. 20 m_ NaHQO; 20

m. Nad , Nap S0,
[V( ) V( ) =3.61], 8,

0.55¢, 88.4%,[0 18 +62. 7 (c

1.0,CHO3) ; *HNMR(CDA3) & : 7.85 7.67(m 4H,
ArHin Phth) ,7.34 6.93(m,10H Ar-H in Bn) ,6.81
(d,J =9.3 Hz,2H,Ar-H in GH4OCHs) ,6. 68 (d,
J=9.3 Hz,2H ,ArH in GsH,OCHs) ,5.66(d,J12 =
8.1 Hz ,1H,1-H) ,4.78(d,J =12.6 Hz,1H,PhCH,) ,
4.64 4.54(m,3H,PhCH,) ,4.45 4.28(m 2H,2H,
3H) ,3.92 3.68(m,7H,0CHs ,4H,5H ,6aH,6b
H) ; “C NMR(CDQ3) & :167.8(2C ,OONCD) ,155.3
114. 3 (24C,Ar-C) ,97. 6 (1-C) ,78.7 (4C) ,74. 3
(PhCH,) ,74.0 (PhCHy) ,73.7(2C,3C,6-0) ,70.4 (5
0 ,55.5 & 55.3(2C,0CH; ,2-C) ; TOFMS: [M +
Na] * 617.6,[M + K] * 633.2; And. cdcd for GesHas
NOg: C 70.58, H 5.58, N 2.35; found C 70.60,
H5.27 N 2.27.

2.8 4£0[2,4,6- -O
o  u-D-

& -0 -> -2

-3-0-(2,3,4,6- -
)B-D- 1-3,

-3-0-(2,3,4,6- -O
o-D- )-0-D-
(9™ (1.219,1.24 mol) , 3,6 -0 -2
-2- _B_D_
(8) (0.64 g,1.07 mol)
100 m_ , 40 mL
30 min.
mol-L~ '  TMSOT,
NaHQO; ,
: [V( ) V(
)=21], 10, 1.28
g, 84.8%,[0]& +70. & (¢ 1. 13, CHd3) ;
HNMR(CDQO3) & :7.58 7.80(m,4H,Ar-H in
Phth) ,7.37 6.66(m,34H,ArH) ,5.60(d,J;, =
8.1 Hz AH ,1-H) ,5.37(d,Js 4 =3.0 Hz ,1H ,4-H) ,

1.80 g 4A MS
CHQ>,
8.94 nm_ 0.03
20 min.

5.18(dd,Jr » =8.1 Hz,Jy 3 =10.2 Hz,1H,2-H) ,
5.01(d,Jy » =3.3 Hz,1H,1-H) ,4.93(d,J = 10.8
Hz 1H ,PhCH,) ,4.84 4.62(m,6H,PhCH) ,4.53
4.28(m ,8H,PhCH, ,7-H,3H ,2H) 4.10 3.48(m,
19H,  H,OCHs) ,2.04,1.95 & 1.76(3s,3%3H,
3% CH;Q0) ; “CNMR(CDQ3) & :170.2  160.8(5C,
5x CHyCO) ,155. 4 114. 4 (48C,ArC) ,100. 6 (1 -
0 ,97.6(1-C) ,95.5(1"-C) ,78.6(3-C) ,77.9(4C) ,
76.7(3C) ,75. 8(2-C) ,75. 4 (4-C) ,75. 2 (5C) ,
74.8.74.5,73.6,73.5,73. 4 & 73.2(7C,PhCH;, ,3-
Q) ,71.1(2-C) ,71.0(5-C) ,70.0(6-C) ,68.6(5-C) ,
67.8(6'-C) ,65. 4(4-C) ,61.4(6-C) ,55.6 & 55.5
(2C,OCH;, 2C) ,20. 8,20. 7 20. 3(3C, 3 x
CH,CD) ; TOFMS: [M + Na]* 1427.7,[M + K] *
1443.5; Andl. calcdfor CoyHgNO» : C69.18 ,H5.91,
N 0.99; found C 69.60 ,H 6.17 ,N 0. 70.

2.9 4£0[2,4,6- -O -3-0-(2,3,4,6- -
o a-D- yB-D- 1-3,
& -O > -2 -D-
(11)
10(0. 50 g,0. 356 mnol) 9n
1.5nL 2n ,
CAN(0.75 g,1.37 mnol) 1.5 h.
60 mL BOAc , 15nL 20
m. NaHQO; 20 nL Nadl
Nap S0, . )
: [V ( ) V(
) =6 5], 11, 0.40
g, 85.5%, [0 ]5 + 72. ® (c 1. 0, CHO3) ;

HNMR(CDA3) 6:7.82 7.50(m,4H,ArH in
Phth) ,7.36 6.84(m,30H,Ar-H) ,5.35 5.29(m,
2H 4-H,1-H) ,5.15(dd,Jy z =8.1 Hz,J2 3 =9.8
Hz ,1H,2-H) 4.99(d,Jy > =3.4 Hz ,1H ,1"-H) ,4.94

4.62(m,7H,PhCH,) ,4.52 4.37(m,6H,PhCH,,
1-H) 4.40 4.22(m,1H,3H) ,4.12 3.96(m,3H,
4#H,2H,2-H) ,3.92 3.79(m,5H,3-H,6d-H 60~
H 5-H 4-H) ,3.78 3.60(m,3H,6d-H,60"-H,3-
H) ,3.59 3.39(m,4H,5H,5-H ,6aH ,6b-H) ,3.32

2.50(s,1H,0H) ,2.03 2.02(2s,3H,CH;Q0) ,
1.95 1.93(2s,3H,CHs0) ,1.74 1.72(2s,3H,
CH;00) ;®C NMR(CDd3) 8 :170.4,170.2,169.0 &
160.8(5C,C=0) ,138.6 123.3(42C ,Ar-C) ,100. 4
(1-C) ,100.2(B-C) ,95.4(1"-C) ,92.9(m-C) ,78.5
(3-C) ,77.7(4C) ,76.3(3-C) ,75.7(2-C) ,75.2 (4"-
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C ,74.8,74.3,73.6,73.5,73.4 & 73. 2(8C,PhCH,,
5C,3-0) ,71.0(2-C) ,70.9(5-C) ,69.9(5"-C) ,68.5
(6-C) ,67.8(6-C) ,65.3(4-C) ,61.3(6-C) ,57.4(2
C) ,20.9,20.7 & 20.4(3C,3 x CHzQ0D) ; TOFMS: [M
+Na] © 1320.8,[M + K] * 1335.9; And. cacdfor Gy
H77NOx» : C68.35,H 5.97 ,N 1.08; found C 68. 60 ,H
6.17 N 1.07.

2.10 4#0[2,4,6- -O -3-0-(2,3,4,6- -
o  O-D- )-B-D- 1-3,
6 -0 > -2 $-D-
(12)
40[2,4,6- -O -3-0-(2,3,4,6- -
o a-D- )B-D- 1-3,
6 -0 > -2 -D-
(11) (0. 10 g,0. 077 mnol) 1.5 L
CH.Q, (0.15 i, 1. 49
mmol)  DBU(0.005ni ,0.033mmol) ,  1h.
, [V( ) V(
)=2.61 +1% BE:N], 12,
0.10g,  90.1%.
2.1 10(8 -3,6 - )-4O-[2,4,6-
-Oor -30(2,3,4,6 -O-  -0-D-
)-B-D- 1-3,6 -0 -2
-2 B-D- (2)

12(0. 10 g,0. 069 mnol) ,
(0.09 L ,0.672mmol) 0.10g4AMS  2nL

CH,Q, 1.5 h.
0.57m_ 0.03 nol-L ™ * TMSOTF  CH,Q; ,
0.5 h. , .
[V( ) v( ) =121],
2, 0.07 g, 70.7%,

[a ] +53.3 (c 0.90,CHO3) ; *H NMR (CDA3)
0:7.76 7.67(m,4H Ar-Hin Pith) ,7.36 6.84(m,
34H Ar-H) 5.35(d,Js 4 =3.2 Hz,1H ,4-H) ,5. 18
5.13(m,2H,2-H,1-H) ,5.00(d,Jr > = 3. 4 Hz,
1H 1"-H) ,4.92(d,J =11.3 Hz,1H,PhCH,) ,4. 83
4.65(m,6H,PhCH,) ,4.52 4.40(m,6H,PhCH, 1 -
H) ,4.24(dd ,J3,=8.5 Hz,J23=10.7 Hz ,1H ,3H) ,
4.12(dd ,J12,=8.5 Hz ,1H ,2H) ,4.13 4.09(m,2H,
4H,2-H) 3.92 3.76(m,8H,3-H,6d-H 60-H 5"~
H 4"-H ,6"-H,OCH,CH;0) ,3.68 3.31(m,16H,3-
H,5H,5-H,6-H,OCH,CH,0) ,2.03,1.95 1.71
(3s,3%3H,3 x CH;Q0) ; “"CNMR(CDA3) 8 :170.4
169.0(5C,5 x CH;CO) ,138.7 127.0(42C,Ar-C) ,
100.5(1'-C) ,98.2(1-C) ,95. 4(1"-C) ,78.5(3-C) ,

77.8(4C) ,76.6(3-C) ,75.7(2-C) ,75.3(4-C) ,74.9
(5C) ,74.8,74.4,73.6,73.5,73. 4  73.2(7C,
PhCH,, 3-C) , 71.1 (2-C), 70.9 (5-C), 70.5
(OCH,CH,0) ,70. 1(OCH,CH;0) ,70. 0 (OCH,CH;0) ,
69.9(5™-C) ,68.6(6-C) ,68. 5(OCH,CH,0) ,67. 8(6'
Q) ,65.3(4-C) ,61. 7(OCH,CH,0) ,61.4(6-C) ,55.6
(2-C) 20.9,20.8  20.4(3C,3 x CH;00) ; TOFMS:
[M+Na] * 1452.3,[M + K] © 1468.2; And. calcd for
CooHgoNOys 1 C67.08 ,H6.22 N 0.98; found C 66.81,

H 6.20 N 0. 76.
2.12 3.6 - -1, 8 -0{4-0-[2,4,6-
-o -3-0-(2,3,4,6- -O-  Q-D-
)B-D- 1-3,6 -oo > -
> B-D- }(13)
12(0.22 g,0.152 nnol) ,5 %
CH,Q, (0.18 L ,0.067 mml) 0.20 g
4AMS 5nl CH,d, 1h.
1.2 0.03nol-L ' TMOT  CH,d»
, 2 h. ,
. [V ( ) V() =
1.8 1], 13, 0.16 g,

85.2%,[00 ]& +50. 5 (c 1. 0,CHd3) ; *H NMR
(Cbd3) 6 :7.58 7.72(m,4H Ar-Hin Prth) ,7.36
6.83(m,30H ,Ar-H) ,5.35(d,Jz 4 =3.3 Hz,1H ,4-
H) ,5.16(dd ,Jy 2 =8.1 Hz,J2 3 =10.2 Hz,1H,2-
H) ,5.06(d,J;,=8.5 Hz,1H,1-H) ,5.00(d ,Jy » =
3.4 Hz ,1H 1"-H) 4.92(d,J =11.3 Hz ,1H ,PhCHy) ,
4.83 4.65(m,6H,PhCHy) ,4.52 4.39(m,6H,
PhCH, ,1'-H) ,4.24(dd ,J34=8.5 Hz,J,5=10.7 Hz,
1H ,3H) ,4.10(dd ,J; ,=8.5 Hz,J,3=10.7 Hz ,1H,
2H) 4.02 3.97(m,2H 4H,2-H) ,3.78 3.92(m,
5H 3-H,6d-H,60-H,5-H,4-H) ,3.77 3.74(m,
3H ,6d-H ,60"-H ,1H in OCH,CH,0) ,3.66(dd ,Jz 4 =
3.4Hz,Jy 3 =10.1 Hz,1H,3-H) ,3.56 3.41(m,
5H,5H,5-H,1H in OCH,CH,O ,6a H ,6b-H) ,3.23
3.28 (m, 1H, OCH,CH,0) ,3. 16 3. 20 (m, 1H,
OCH,CH,0) ,2. 90 (s,2H,2H in OCH,CH,0) ,2.03,
1.95 1.74(3s,3 x 3H,3 x CH0) ; “C NMR
(ODA3) 8 :170.4 169.0(5C,5 x CH;Q0) ,138. 7
127.0(42C Ar-C) ,100.5(1'-C) ,98.3(1-C) ,95.4(1"
0 ,78.6(3-C) ,77.8(4C) ,76.6(3-C) ,75.7(2-0) ,
75.3(4'-C) ,74.9(5C) ,74.8,74.4,73.6,73.5,73. 4
73.2(7C,6 x PhCH, ,3-C) ,71.1(2-C) ,70.8(5-
C) , 70.1 (OCH,CH,0) , 69.9 (5-C) , 69.7 (OCHy
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CH0) ,68.6(6-C) ,68. 5(0OCH,CH,O) ,67. 8 (6"-C) , (r.t.,0.4MPa).24h TLC ,
65.3(4-C) ,61.3(6-C) ,55.6(2C) ,20.9,20.8 1,

20.4(3C,3 x CH3Q0) ; TOFMS: [M +Na] " 2732.4,
[M + K]* 2747.90; And. cacd for Ciss HisaNoOgp :
C68.14,H 6.05,N 1. 03; found C 68. 28,H 6.25,
N 0. 80.
2.13 3,60 -
4.6- -O- o -D-
1-3.6 -O -2 -2
H(14)
13(0.12 g,0. 044 mnol)
, 2 , 90
10 h. , (2 x
5ni) 2.4
2.4 ,
: (2x5m)
3mL CH,d,; 3mL CHyOH :
pH 12.0 ,

-1, -0{4-0-[3-0-(2,3,
)-0-
_B_D_

, : [V (
) v( ) =251], 14,
0.084 g, 84.8% [0 15 +57.1°(c 0.91,

CHQ3) ; *HNMR(CDA3) & :7.33 7.10(m,30H ,Ar-

H) 4.91 4.13(m15H) ,4.17 4.37(m,25H) ,1.54

(s,3H,CH;Q0) ; ¥C NMR (CDQ3) & :170. 6 (1C,

CH;CO ,138.7 137.7(6C,Ar-C) ,129.0 127.1

(30C Ar-C) ,102.3 101.2(2C,I'-C,1-C) ,95.7(1"-

C) ,79.6,79.4,75.8,75.2,74.7 ,74.6 ,74.5,74.3,

74.0,73.3 & 72.2(16C,3 4 5C,2- ,3- ,5-C,2"-,

3- 4'- 5-C,6C in PhCH,) ,71.2 (OCH,CH,0) ,69.8

& 68.3(4C ,2C in OCH,CH,0 ,6-C ,6-C) ,66.3(4-C) ,

62.9(6-C) ,56.0 (2C) ,22.9 (CH;QD) ; TOFMS:

[M+Na]* 2307.5,[M+K]* 2322.2 [M+Na+K]"

2345. 2; Ana. cdced for Ciz Hisp N2Oss: C 68.29,

H6.70 N 1.23; found C 68.56 ,H 6.77 N 1.27.

2.14 3.6 - -1,8 -0{4-0-[(3-00-D-

)B-D- - -2
B-D- HD)
14(0.07 g,0. 031 mnol) 5nL
, Pd/ C(10% Pd) ,

0.029 g, 78.6%,[0 ]38 +41.0°(c 0.80,
CHO5) ; *H NMR(CDO3) & :5.17(d,Jy » = 3.3 Hz,
1H 1"-H) ,4.59(m,2H,4-H,1-H) ,4.28 4.20(m,
2H) 4.10 3.95(m,4H) ,3.90 3.53(m,19H) ,2.06
(s,3H,CH;Q0) ; BC NMR(CDA3) & : 102.5(1'-C) ,
100. 8 (1-C) ,95. 2(1"-C) ,78.5(3-C) ,77.0(4C) ,
74.8,74.5,72.3,70.6,69.5,69.4,69. 3 ,69.1,68. 8,
68.7,68.0,64.6,60.8 & 60.7(14C,3 ,5 ,6C,2-,
3-,4-,5-C,2- ,4-,5-,6-C,3C in OCH,CH;0) ,
60.0(6-C) ,54. 8 (2C) ,22. 0 (CH;Q0) ; TOFMS:
[M+Na]* 1227.5,[M + K] * 1243.2; And. calcd for
CusHeoNoOs,: C 45.86, H 6.69, N 2.32; found
C45.60 ,H6.57 N 2.22.
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Synthesis o a Divalent O-gycoside o Related %OH OH
) . . . % AcHN % %
Trisaccharide  Epitope Invdved in the %oxu,cmof%’ 7g OHOLS o

Hyperacute Rejection o Xenotransplantation

3, 6-Dioxaroctylene 1,8 di- O-{ 4-O-[ (3-0@-D-gdactopyranosyl ) -3 -D-gdl acto-
LU, Yi-An; U, Bin; L1, Qing; LI, Hu ; CAl, pyranosyl ]-2 deoxy 2-acetamino3 -D-g ucopyranoside} (1) , ussful in the research
Meng-Shen; LI, ZnongJdun o hyperacute regjection of xerptranglantetion , was syntheszed for the firg time.
Acta Chimica Sinica 2002, 60(2) , 360

9nthess, Crygal Sructure and Aromatic
ring Stacking Interaction o Ternary Complex
[ Cu( L-tyr) (TATP) ( HO)] 04 HLO

Ternary conplex [ Cu (L-tyr)-
., (TATP) (H,0) 140, HO was

gyntheszed and characterized by
IR, ESR and X-ray diffraction,
where there are internolecular
and intramolecular arometic ring
LE, XueVYi; TONG, MingLiang; FU, Yirr gacking between the TATPring
Lian; JI, Liang-Nian and the phenyl-ring of L-tyr.
Acta Chimica Sinica 2002, 60(2) , 367

Sudies on the SHf - assembly o Amino Acids
into Peptides Mediated by Phosphorus

0
HoN— CH—C—OH — Rof H—[—NHCH—Q—}—OR'
. 2
Pentachlor ide CH;CN | n
R

R'= H, Me, Et, 'Pr, "Bu
n=2~10

LU, Kui;LIU, Yan; ZHOU, Ning; CHEN, Yi; O-Amiro acids coud be phogphonylized and then assembled into oligepeptides
FENG, YuFAng; QJO, XangFeng; CHEN, medated by phoghorus pentachloride. Under the same condition ,3-amiro acids
We ; QU, LingBo; ZHAO, YuFen oould ot be assembled into peptides at l.

Acta Chimica Sinica 2002, 60(2) , 372

Invegtigation o O-Amylae Sdf-asembled

Films on the Negativdy Charged PET by AFM  Driven by eectrogdic dtraction , podtive nolecules ot -amylase sdif-assemble on
the negative PET subdrate, resuting in the formetion of a-amylase/ PET seif-
asembled layer , whose topographies are invedigated by ARM. The pH va ue da-

HE, Lin; LIN, XiarFu; CHEN, Zh-Chun; LI, amylase slution and the charge dendty of subdrate are two important factors

YangMei ; XU, Li-Heng during the procesing of sdf-assembly.

Acta Chimica Sinica 2002, 60(2) , 377

Hfect of Environmental Temperature on Che utraviolet irradiation
mical Sructure and Properties of Utravidet HDPE unctionalized HDPE

Irradiated HDPE The such as oxygerrcontaining goups C—O, C=0 and C(Z0)O are
introduced onto HDPE nolecuar chain through utraviolet irradigtion in air.
Amount of the oxygerrcontaining groups o the irradaed HDPE and its
WU , SH-Shan compaihbilization in HDPE/ PVA blend increase with environmentd temperature

Acta Chimica Sirica 2002, 60(2) , 382 under utraviolet irradiation.
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