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Synthesis of tumor associated antigen Tn and its oligomers

Zhang Guolin( Zhang GL) , Hu Yongzhou( Hu YZ) ( Dept of Medicinal Chemistry School of Pharmaceuticd
Science Zhejiung Llniversity , Hangzhou 310031)

ABSTRACT OBJECTIVE: To show the new synthetic methods of tumor associated antigen Tn and its oligomers.
METHOD:Consulting the literatures at home and abroad ,the synthetic methods of Tn and its oligomers were reviewed .
RESULTS: Tumor associated antigen Tn was synthesized by condensation of glycosyl donors with protected serine
(threonine) and removal of the protecting groups from both compounds. Oligomeric Tn was synthesized by direct or
indirect condensation of Tn.CONCLUSION:The synthesis of tumor associated antigen Tn and its oligomers is a hot field
in the research of tumor vaccines .

KEY WORDS  Tn antigen ,synthesis oligomer

%& )
W H,

Antigena [ = R
° O,
N -
(tumor associated antigens) , Thomsemr Friedensreich T ou
n H H HCH,
( Galgl — 3 GalNacal = O Ser/ Thr) ,T
O ol coon
Tn ( GalNAcal — O-Ser/ Thr) , sialosyl Tn uﬁ 1
STn " wah
( NeuAca2 — 6 GalNAcal — O Ser/ Thr) oH
1. Tn 1
s ,Tn s s ( ) > >
, Tn O
Tn s > s
[1] O ,
Tn B
,Tn Tn

28 - 2000 2 17 1



1
Kaifu Tn
(1) .
QAc
{ﬁm (CHaOOL “%& 30%HBr A‘%%‘
Ac
HDNP HDNP
m
DNP24-—RIEXE TR FERKE
2
Le mieux 2- -2- -
3.,4,6 -1- - 2- -2- -3,4,6
3.
:’;2) = m
NHAc
. N OAc ° OAc_DAc
ONO, T A
| R
Ac S -
" 0‘/ \ one MO
A
N, Ny
(Crude)
H* jo J’c
A
Ny Ty
@ £
3
Nalcker N 2- -2-
“3.4.6 -1- (4,
4.
SN, FeCl FesO, ED’/‘ :
(NH‘);SAO«MQ
4
Czernecki?! (2) (4),
s 80% 60 %.
Marra %! (4). 2
, 2 ,
1
NH,, ,
( )
2 Tn
Gal NAc Ser/ Thr
2.1 Koenigs- Knorr
2000 2 17 1

. Az CO; L AgClOy(

5)1? Hg( CN)

2( 64 o
2- AgClO,
AgSO;CFy ., 7] ,
R 5d.
Ac PAc
3 m@}g""“ Aga0, (1) NaBH,NiCLy
Agy 00, NH>z () Ac,0Pyr
®
®
AC_.OAc
OA¢
HPdC Ao
AcO.
Ac CHyf in - VH@Z
CH,CHCOOBn
5
AC
s Hg(QN), A (1) Na,CH,0H
| + HOCH,CHCOOMe HgBr, - OCHZFHT‘ m&) AcOPyr
HAo
OH
0,
EOH % NHTs
NHAc
6
Hct OBn
L {COBx), HOCH,CHCOOBn Q
.
DMF B NEx,DMF o N
CHOOOBA
BnO
(1) NaBH, NiQ, O HPaC Biogel P
—_— HChz =y e Ty,
(2) AcOpyr H 5CH, CHOOOBn
7
5 7 2 )
Tn - NHAc, 41, NaBH,~ NiCl, ,
Lindler R -Ns
) - NHAc;
s - NHAc .
Na s R
[6]
2.2 EEDQ EEDQ( 2- -1,2- -1-
) ,
O Tn
SRS 8
2.3 1-O
BF,* OEt,  AgSO,CF, Ser/ Thr
o oL71, 5
7 Tn
3 Tn
[8] Tn
s ,Tn

-29-



Fomec-NHCHOOOBR,
on .
ReH/CH, Tn >
Fmoe~ ’ ’
8 10 ,
AcO
+Pyoc-XaatXaa-Xbb-OBal o
7 + APyooXeaXemOH  —oi2p Ac AC
8 Xas-XameSer 12 Xaa'-Nas=Sec Xbb=Sex ’
9 Xax=Tyr(OAlyD) Xas=ile 13 Xaa=Tyw(OAlyD Xaa=lle Xbb=Ser [12]
10 XaawTHr Xua=lle 14 Xas=Thr Xas~fle Xbb=Ser ’
11 XawwXaa=Als 15 Xas=Xan=Ale Xbb=Thr 4
8
Tn
A A
O, NH + 5 -+ 6 )
U] .
9 . Tn Tn
[13~15]
. Tn .
3.1 Tn
[8~10] 1 Singhal A, Fohn M, Hakomori S. Induction of o N
16 acetylgalactosamine- O-serine/ threonine ( Tn )  antigemr
s >
(8] mediated cellular im mune response for active im munotherapy
s Tn ( 10) . Tn
in mice .Cancer Res,1991 ,51:1406 .
> Tn
2 Czernecki S, Ayadi E.Preparation of diversely protected 2-
. s N ( NHS) .
azido 2- deoxyglycopyranoses  from glycals. Can J Chen,
4- Tn N .
1995 ,737 343 .
18 » 4~ NHBoc T NHAc, O 3 Marra A, Gauffeny F,SInay P. A noval class of glycosyl
Tn 1 Tn ) lonors: anomeric  S-xanthates of 2-azido 2-deoxy D
18 e 17 galactopyranosyl derivatives . Tetrahedron, 1991 ,47 ( 28) :
s Tn s 5149 .
Tn o Tn o 4 s . . ,1998 ,3: 22,
O, 5 Sjolin P, Elofsson M, Kihlberg J. Removal of protective
& OR, groups from glycopeptides : base does not epimerize peptide
o Lo
R‘}Qﬁ &N{‘Kﬂ NMﬁ stereocenters ,and g-elimination is slow.J Org Chem ,1996,
AL S8 o 61: 560
S T / .
A0} A2 Ry Tm © 6 Kunz H,Birnbach S, Werning P.Synthesis of glycopeptide
with the Tn and T antigen structure ,and their coupling to
.(" Ry=Boc RywOH Péid Ry=Boc bovine serum albumin .Carbohydr Res,1990,202: 207 .
=Boc Ry=Ac Ry=Ac . . . .
<7 R Ry=OSu 7  Toyokuni T, Dean B, Hakomori S. Synthetic vaccines:1 .
8 ReBoc Ry=HNCH,CH,CHO00H “N21 RemAc Ry=H

Reagents and conditions:s NHS,EIN-C-N(CH, o synthesis  of multivalent antigen  clusterlysyllysine
b HN(CH)COOHRNG P, DMFH;0 © (CE BN DME conjugates . Teterahedron Lett ,1990 ,31: 2673 .

4 ()CF,CO0H2)A¢,0.CHN & M aqueous NaOH MeOH
a: o§<"jo 8 Toyokuni T, Dean B, Cai S, et al. Synthetic vacoines :
synthesis of a dimeric Tn antigemrlipopeptide conjugate that
10 elicits immune responses against Trmrexpressing
3.2 glycoproteins .J Am Chem Soc,1994 ,116: 395 .
’ AR Tn 9 Kim JM, Roy R. Oligomeric glycopeptidomimetics bearing
5 EEDQ Tn the cancer related Trrantigan. Tetrahedron Lett,1997,38
el . Tn (20): 3487 .

30 - 2000 2 17 1



10

11

12

13

Bay S, Richard C. A possible approach to a synthetic
carbohydrate vaccine .J Pept Res,1997 ,49(6): 620 .

Roy R, Kim JM. Sclfasscmbling glycodendrimcrs of
biological significance : a comparison study of synthesis
cancer.Polym Mater Sci Eng ,1997 ,77:195 .

Bielfeldt T, Peters S, Meldal M, et al. A new strategy for
solid phase synthesis of O-glycopeptides. Angew Chem Int
Ed Engl ,1992,31(7): 857 .

Cao Y ,Stosiel P,Springer GF,et al.Thomsemn Friedenreich

related carbohydrate antigens in normal adult human tissues :

14

15

a systematic and comparative study. Histochcm Cell Biol ,
1996 .,106(2):197.
Rodenberg SA.Cancer vaccines based on the identification of
genes encoding cancer regression antigens.Immunol Today,
1997 ,18(4):175.
Coulie PG . Human tumor antigens recongized by T cells :new
perspectives for antigencancer vaccines ?. Mol Med Today ,
1997.,3(6): 261 .

:1999 - 01 - 18





