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Abstract: A sulfated glycotetraosyl serin 4 was synthesized in a stereocontrolled manner by
cmploying a key glycotetraosyl donor 7 and a serine derivative 6.

In 1988, sulfated glycohexaosyl serine 1 and 2 were isolated from the linkage region of
chondroitin 4-sulfate proteoglycans of Swarm rat chondrosarcoma and characterized by high
field 'H-nmr2. Presumed function? of the O-4 sulfate on Gal residue 3 as a sorting signal for the
biosynthesis of chondroitin 4-sulfate might be analysed by providing synthetic substrates such
as 4 for emzymic studies. In this paper we describe for the first time a stereocontrolled synthesis
of sulfated glycotetraosyl serine 4. It is to be noted that in the relevant synthetic studies3
synthesis of glycotriosyl serine 3 has already been described.
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Based on a retrosynthetic analysis of target molecule 4 shown in scheme 1, we have
designed a key glycotetraosyl donor 7 that corresponds to the glycan part 5§ of 4 and that should
be properly protected so that sulfate group may be introduced at 0-43 after stereocontrolled
coupling with a serine derivative 6. The key intermediate 7 may be further disconnected into
two glycosyl donors 8 and 9, and a glycosyl acceptor 10. Since compounds 8 is readily prepared
from corresponding triol thioglycoside4, we first describe the synthesis of compounds 9 and 10.
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Conversion of compound 11 into 125 was efficiently carried out in 3 steps (/ BuzSnSMe,
SnClg in (CH2Cl1)26, 2 NaOMe in 5:4 McOH-THF, 3 Bu2SnO in 1:1 toluene-THF reflux, then
CH=CHCH2Br (AllBr), BugyNBr in THF, reflux’; 63% overall). Allyl ether 12 was further
transformed into 95 via 135 in 2 steps (I PhCH(OMe);, TsOH+H20 in THF, 2 Ac20, DMAP in Py, 77%
overall). Another Gal donor 165 that was designed for the synthesis of 10 was obtainable in a
conventional manner from 11 via 145 and 155 in 11 steps (I 4-MeOPhOH, TMSOTf in CH2Clj 0°, 2
NaOMe in 3:1 MecOH-THF, 3 Bu28nO in 1:1 THF-tolucne, then AllBr, BugNBr in THF, ¢ PhCH(OMe)),
TsOH«H20 in THF, 5 Ac20, DMAP in Py, 6 NaBH3CN, powdered molecular sicves 4A (MS4A), HCI in
THFS, 7 BnBr; NaH, in DMF, 8 CAN in 4:1 McCN-H209%, 9 Ac20, DMAP in Py, 10 NHoNH2-AcOH in
DMF10, J7 CCly, (McaN)3P in THF!1; 22% overall). In the eighth step, a substantial amount of
acelyl migration from O-2 to O-1 was observed. A xylosyl derivative 20 with O-2 pivaloyl group
was designed so that a key glycosyl donor 7 could be coupled in a B-D-stereoselective manner! 2
with the serine derivalive 6. Conversion of 1713 into 205 was carried out via 185 in 8 steps (/
BnOH, BugNBr!4, Ei3N in (CICH3)2, 60°, 2 NaOMe in MeOH, 3 BuSnO in toluene reflux, then BugNI;
BnBr in THF; reflux, 4 AllBr, NaH in DMF, 5§ TMSOT{!5, MS4A in (CH3Cl)3, 6 NaOMe in MeOH, 7
tBuCOCI (PivCl), DMAP in Py, 8 [Ir(COD)(PhyMeP)321PFg!6, Hy in THF, 2h, 25°, then I3 and H20; 47%
overall). In the third stcp the dcsirced 18 was obtained along with the minor product 195 in a
ratio of 3:1. Because of the difficulty in scparating these regio-isomeric compounds at this stage,
the mixture was submitted to the subsequent scries of reactions and at the last step the desired
compound 20 was separated from 215 which was concomitantly obtained in 16% overall yield
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Silver triflate! 7-MS4A promoted glycosylation of 20 with 16 in 1:1 CH2Clz-toluene at -50°
gave 75% of 223 together with 14% of the o-anomer. Conversion of 22 into the glycosyl acceptor
105 was carried out via 235 in 3 steps (/ LiOH, 30% H207 in THF!8,2 BnBr, KI, Agy0 in DMF, 3 [Ir-
(COD)(PhaMeP)2]1PFg, Hy in THF, then 13, H2O 90% ovcrall). CuBry-n-BugNBr-AgOTf-MS4A19
promoted glycosylation of 10 with 9 in (CHpCl)2 proceceded in a  stereoselective manner to afford
86% of 245, which-was then converted inlo the glycotriosyl acceptor 255 in 3 steps (I 30% H202,
LiOH in THF, 2 BnBr, KI, Ag20 in DMF, 3 [Ir(COD)(Ph2McP)2]1PFg, H2 in THF, then H20, NaHCO3, I2,
79% overall). Chain exicnsion of 25 by GlcA donor 85 was performed in the presence of CuBra-
n-BugNBr-AgOTf-MS4A in CH,Clij to afford 80% of 265 that was converted into a key
glycotctraosyl donor 75 via 275 (o and B-anomer in a ratio of 1:1) in 7 steps (/ Camphor sulfonic
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acid (CSA) in 3:1 McOH-CH)Cl3, 2 AcCl in Py, -5°, 3 Lev20, DMAP in 4:1 Py-(CH2Cl)3, 4 10% Pd-C, Hy
in 2:1 MeOH-EtOAc, 5 Ac20, DMAP in Py, 6 piperidinceAcOH in THF20, 7 CCI3CN, DBU in CH2CI22};
40% overall). Crucial coupling between 6 and 7 was achieved in a stereocontrolled manner in
the presence of BF3+OEt; in (CH2Cl); at -23° to give 75% of 285. Lev group at 0-43 of 28 was
chemoselectively removed by trcatment with NHaNH2¢AcOH22 in 1:5 toluenc-EtOH at -5° to give
90% of 295 which was then sulfated with Me3N+SO3 in DMF at 50° to give 97% of 30. Deprotection
of 30 into the target glycotetraosyl scrinc 4 was carried out in 3 steps (/ Pd, H2 in 1:1 EtOAc-
McOH, 2 LiOH in 10:3 THF-H20, -5°, then purification by Sephadex LH-20 in 5:5:1 CHCl3-MeOH-H30,
3 5:1 MeOH-Maq.NaOH, -5°, then purification by Scpahdex G-10 in H20, 97% overall). The assigned
structure for synthetic 4 was deduced from the unambiguous synthetic sequence and was
confirmed by the !H-nmr data that was found to be in agreement with those for the relevant
natural samples2.

In summary, sulfated glycotetraosyl serinc 4 was synthesized for the first time by
employing a key glycotctraosyl donor 7.
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