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The synthesis of bis(N-glycosyl-hydrazinecarbothioamide-2-
yhthiophosphoric esters
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Abstract Reactions of aryloxyphosphorous dichloride (1A,1B) with PSCl; gave corresponding
aryloxythiophosphoric dichloride (2A,2B), then hydrazinolyzation gave aryloxythiophosphoric dihydrazide
(3A,3B). Reactions of 3aand 3b with glycosyl isothiocyanates (4a~4e) in benzene, gave corresponding bis(N-
glycosyl-hydrazinecarbothioamide-2-yl)thiophosphoric  esterg(5a~5d,6a~6¢,6e). Their structures were
confirmed by IR, *H NMR, *P NMR, MS and elemental analysis.
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da~4e

5a~5d,6a~6¢c, 6e
1A~3A  Ar=m-MePh 1B~3B Ar=Ph
4a~6a gly=TetraO-acetyl-D-glucosyl 4b~6b gly= Tetra-O-acetyl-D-gal actosyl

4c~6¢c  gly=TetraO-acetyl-D-mannosyl 4d~6d gly= Hepta-O-acetyl-lactosyl
4e~6e  gly=Tri-O-acetyl-D-xylosyl

5a~5d  Ar=m-MePh 6a~6c,6e Ar=Ph
1
Yanaco MP-S3 . 'H NMR Bruker AC-80
(Me, S ) CDCly). *P NMR , (  85%H4PO,
) CHCl3). Biorad FT-40 (KBr Do VG ZAB-HS
( 70eV). Perkin-Elmer 2400 CHN o
GFs, (€ ) 0.5%CMC ), G (
), uv o
11 (1A,1B)
(51 1A:17.2g, 82.3%, b.p. 61~63°C/40Pa;
1B:169, 82%, b.p. 60~62°C/53.3Pa
1.2 (2A,2B)
1 PSCl, 115°C 3h, PCl,, 2.
2A:17.99, 90%, b.p.70~74°C/13.3Pa; 2B:15.5g,
88.6%, b.p.78~82°C/47Pa
1.3 (3A,3B)
2A,2B 0.03madl 30mL )
0.3mol (150mL) ) 35°C 0.5h, ) 1.5h,
3A: 5.4q, 77.8%, m.p. 143~146°C; 3B: 5.4g, 82%, m.p. 94~97°C
14 (4A,4B)
(6] o 2,34,6- -O- -b-D- (4a): 54%, m.p. 109~
110°C;2,3,4,6- -O- -B-D- (4b): 56%, m.p. 91~93°C; 2,3,4,6-
-O- -b-D- (4c): 55%, , R=0.84, VLC(V( ) @ V(

)=2: 1); 2,3,4,6,2¢3¢4¢6¢ -O- - 4d: 50%, m.p.169~171°C; 2,3,4-
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-O- -b-D- (4e): 41%, m.p. 88~90°C;
15 (N- - -2- ) (5a~5d,6a~6¢,6€e)
0.002mol (4a~4e), 0.001 mol (3A,3B)  15mL
50mL , . TLC(V( ) : ) =1:1) . ,
) o ) / o o
151 [N(2346- -O- -b-D- )- 2- ] (5a)

75%, m.p. 112~114°C. IR, Upa/cm?: 1750, 1536, 1071, 940, 730. 'HNMR, d: 1.78~2.20
(m, 27H, -CH3), 3.80~6.10 (m, 14H, glycosyl-ring-H), 7.18~7.30 (m, 4H, Ar-H), 7.60~8.33
(m, 6H, NH); *PNMR, d: 68.5~69.4 (m). MS, m/Z: 1011 (M*,100%), 331(49%).
, CyHgNO10S,Ps ( )/%: C 43.87(43.96); H 5.13(5.08); N 8.36(8.31): P 3.10(3.06).
152 [N-(2346- -O- -b-D- )- 2- ] (5b)
81%, m.p. 145~148°C. IR, Una/cm?: 1756, 1537, 1073, 940, 730. 'HNMR, d: 1.73~2.22
(m, 27H, -CH;), 3.80~6.15 (m, 14H, glycosyl-ring-H), 7.20~7.29(m, 4H, Ar-H), 7.64~
838 (m, 6H, NH); *P NMR, d: 68.7~70.0 (m). MS, m/Z: 1011 (M*,100%) , 331(38%)-
, CaHs:NgO1SP, ( )%: C 44.10(43.96); H 5.03(5.08); N 8.39(8.31):
P 3.05(3.06).
153 [N-(2,346- -O- -B -D- )- 2- ]
(5¢) 65%, m.p. 138~141°C. IR, uya/cm?: 1756, 1539, 1072, 942, 729, 'H NMR, d: 1.77~
2.15(m, 27H, -CH;) ,3.82~6.12 (m, 14H, dlycosyl-ring-H), 7.18~7.33 (m, 4H, Ar-H), 7.58~
831 (m, 6H, NH); *P NMR, d: 68.1~69.5(m). MS, mVZ: 1011 (M*,100%) , 331(20%)-
, CaHs:NgO1SP, ( )%: C 44.15(43.96); H 4.97(5.08); N 8.40(8.31);
P 3.11(3.06).
154 [N-(2362346- -O )- 2- ] (5d)
70%, m.p. 155~157°C. IR, Upa/cm?: 1756, 1536, 1066, 936, 728. NMR, 'H NMR, d: 1.60~
2.37 (m, 45H, -CHj),3.75~5.65(m, 28H, glycosyl-ring-H), 7.23~7.36 (m, 4H, Ar-H), 7.92~
8.24 (m, 6H, NH); *P NMR, d: 66.7~69.0(m). MS, m/Z: 1587 (M*,100%) , 331(34%).
, CeHgaNgOusS:P, ( )/%: C 46.07(46.15); H 5.30(5.27): N 5.31(5.29); P
1.90(1.95).
155 [N-(2,346- -O- -b-D- )- 2- ] (6a)
83%, m.p. 146~149°C. IR, up./cmt: 1750, 1533, 1074, 912, 688. NMR, 'H NMR, d: 2.04~
245 (m, 24H, -CHj) ,3.28~5.77 (m, 14H, glycosyl-ring-H), 7.20~7.39(m, 5H, Ar-H), 7.74~
8.02 (m, 6H, NH) ;*PNMR, d: 68.7~70.1(m). MS, WZ: 997 (M*,100%) , 331(51%).
, CyHaoNOSP ( )/%: C 43.51(43.37); H 503(4.95); N 849(8.43); P
3.06(3.11).
156 [N-(2,346- -O- -b-D- )- 2- ] (6b)
72%, m.p. 148~152°C. IR, Un./cmt: 1752, 1536, 1070, 915, 684, NMR, 'H NMR, d: 2.08~
247 (m, 24H, -CH;) ,3.24~5.70 (m, 14H, glycosyl-ring-H), 7.29~7.41(m, 5H, Ar-H), 7.76~
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804 (m, 6H, NH); *PNMR, d: 684~70.0 (M) MS, mZ: 997(M*100%), 331(27%).

, CasHaoNgO10SP, ( )/%: C 43.86(43.37); H 4.90(4.95); N 8.46(8.43); P
3.12(3.11).
157 [N-(2346- -O- -b-D- )- 2] (6¢)

35%, m.p.126~129°C. IR, u,,/cmt: 1756, 1540, 1071, 917, 686. NMR, 'H NMR, d: 2.06~
244 (m, 24H, -CH3) ,3.20~5.71 (m, 14H, glycosyl-ring-H), 7.21~7.43 (m, 5H, Ar-H), 7.74~
8.01 (m, 6H, NH); *P NMR, d: 68.6~70.3(m). MS, mVZ: 997 (M*,100%) , 331(21%).

» CaeHioNgO10S5Ps ( )/%: C 43.56(43.37); H 4.88(4.95); N 8.46(8.43); P
3.09(3.11).
158 [N-(2,34- -O- -b-D- )- -2- ] (6e)
60%, m.p.144~147°C. IR, Uge/cm™: 1758, 1534, 1074, 917, 690. NMR, 'H NMR, d: 2.07~
2.47 (m, 18H, -CH3) , 3.24~5.76 (m, 12H, glycosyl-ring-H), 7.28~7.37 (m, 5H, Ar-H), 7.76~
8.04 (m, 6H, NH); 3P NMR, d: 68.8~69.8(m). MS, nVZ: 853(M*,100%), 259(32%)-

, CaHuNO1:S:P, ( )%: C 42.30(42.25); H, 4.79(4.85); N 9.91(9.85); P
3.59(3.63).
2
3 Cl—O 3
’ —NCS ’ _NHZ o ’
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