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Several S-hepta-O-acetyl lactosyl-1,5-disubstituted-2-isothio-
biurets 4 and 1,5-disubstituted-2,4-isodithiobiurets 5 have been 
synthesized by the interaction of S-hepta-O-acetyl lactosyl-1-
arylisothiocarbamides 3 with phenyl isocyanate and phenyl iso-
thiocyanate, respectively. The identities of these newly synthe-
sized compounds are established on the basis of elemental 
analysis, IR, NMR and mass spectral analysis. 
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Recently, we have reported a method for the synthesis 
of S-hepta-O-acetyl lactosyl-1-arylisothiocarbamides 
1 by the interaction of hepta-O-acetyl lactosyl 
bromide2 and arylthiocarbamides. In view of the 
applications of S-lactosyl compounds in medicinal 
chemistry and in many other ways3, it appeared 
interesting to synthesize some more thiolactosides. In 
the present note the synthesis of several S-hepta-O-
acetyl lactosyl-1,5-disubstituted-2-isothiobiurets 4 
and 1, 5-disubstituted-2,4-isodithiobiurets 5 has been 
reported by the interaction of S-hepta-O-acetyl 
lactosyl-1-arylisothiocarbamides 3 with phenyl 
isocyanate and phenyl isothiocyanate4, respectively 
(Scheme I). 

 
 

S-Hepta-O-acetyl lactosyl-1-arylisothiocarbami-
des 3a-g on reaction with phenyl isocyanate in dry 
benzene for 24 hr at room temperature gave clear 
solution. The benzene solution on trituration with 
pet. ether (60-80°) furnished granular solids 4 
(Table I). These solids were purified with ethanol-
water. Based on elemental analysis and IR5-7, 
NMR6-10 and mass11,12 spectral analysis (see 

Experimental) the structures of the compounds 
were assigned as S-hepta-O-acetyl-lactosyl-1-aryl-
5-phenyl-2-isothiobiurets 4a-g (Scheme I). 

 
Condensation of S-hepta-O-acetyl lactosyl-1-aryl-

isothiocarbamides 3a-g with phenyl isothiocyanate 
was carried out by refluxing in benzene for 9 hr, it 
gave clear solution. The benzene solution was 
triturated with pet. ether (60-80o) to give crystalline 
solids 5a-g. Based on elemental analysis (Table I) 
and IR6-8, NMR7-11 and mass12,13 spectral analysis (see 
Experimental) the structures of 5a-g were assigned as 
S-hepta-O-acetyl lactosyl-1-aryl-5-phenyl-2,4-iso-
dithiobiurets (Scheme I). 

Experimental Section 

Melting points were recorded on a melting point 
apparatus and are uncorrected. IR spectra of the 
compounds were recorded in KBr on a FT IR Perkin- 
Elmer (4000-450cm-1) spectrophotometer; 1H NMR 
spectra in CDCl3 on a Bruker DRX-300 (300 MHz FT 
NMR) spectrometer; and mass spectra on a Jeol SX-
102 (FAB) instrument. Specific rotations were 
recorded on digital polarimeter. 

S-Hepta-O-acetyl lactosyl-1-aryl-5-phenyl-2-iso-
thiobiuret 4. General procedure. S-Hepta-O-acetyl 
lactosyl-1-arylisothiocarbamides (0.0025 M) and 
phenyl isocyanate (0.0025 M) in dry benzene at room 
temperature for 24 hr gave a clear solution. The 
benzene solution on trituration several times with pet. 
ether (60-80o) furnished granular solids 4. The 
characterization data of compounds 4a-g are given in 
(Table I).  

 
S-Hepta-O-acetyl lactosyl-1-aryl-5-phenyl-2, 4-

isodithiobiuret 5. General procedure. Condensation 
of S-hepta-O-acetyl lactosyl-1-arylisothiocarbamides 
(0.0025 M) and phenyl isothiocyanate (0.0025M) by 
refluxing in dry benzene for 9 hr gave clear solution. 
The benzene solution triturated several times with pet. 
ether (60-80o) to give granular solids 5. The 
characterization data of compounds 5a-g are given in 
Table I. 
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Where, R = a) phenyl, b) o-Cl-phenyl, c) m-Cl-phenyl, d) p-Cl-phenyl,  
 e) o-tolyl, f) m -tolyl, g) p-tolyl 
 

Table I ⎯ Characterization data of compounds 4a-g and 5a-g 
 

Compd R mp Yield  Found (Calcd) % [α]D
31 (c, 1H NMR Mass 

  oC (%) N S in CHCl3) (δ, ppm) (m/z) 

4a Phenyl 163-65 91.78 4.88 
(4.72 

3.63 
3.59) 

-350.87°
(1.026) 

7.8-7.0 (m, 10H, Ar-H) 5.8-
5.2 (s, 2H,NH) 4.8-3.4 (m, 
14H, lactose unit) 2.3-1.8 (m, 
21H, 7-Ac) 

890 [M++1], 889, 830, 
619, 559, 331, 229, 169, 
109 

4b o-Cl-phenyl 148-49 91.70 4.75 
(4.55 

3.61 
3.46) 

-315.27°
(1.015) 

7.8-6.8 (m, 9H, Ar-H), 5.5-
5.3 (s, 2H, NH), 5.3-3.4 (m, 
14H, lactose unit), 2.4-1.8 
(m, 21H, 7-Ac) 

924 [M++1], 619, 559, 
331, 229, 169, 109 

4c m-Cl-phenyl 136-37 82.96 4.33 
(4.55 

3.60 
3.46) 

-197.43°
(1.013) 

- - 
 

4d p-Cl-phenyl 165-67 65.50 4.58 
(4.55 

3.76 
3.46) 

-275.40°
(1.053) 

- - 
 

4e o-tolyl 152-55 96.33 4.78 
(4.65 

3.77 
3.54) 

-245.28°
(1.060) 

7.8-6.8 (m, 9H, Ar-H), 5.5-
5.3 (s, 2H, NH), 5.3-3.4 (m, 
14H, lactose unit) 2.3-1.8 (m, 
21H, 7-Ac) 

905 [M++2], 619, 559, 
331, 229, 169, 109 

         ⎯ Contd
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Table I ⎯ Characterization data of compounds 4a-g and 5a-g ⎯ Contd 
 

Compd R mp Yield  Found (Calcd) % [α]D
31 (c, 1H NMR Mass 

  oC (%) N S in CHCl3) (δ, ppm) (m/z) 

4f m-tolyl 143-44 87.15 4.79 
(4.65 

3.80 
3.54) 

-333.33°
(1.020) 

- - 
 

4g p-tolyl 160-62 73.39 4.89 
(4.65 

3.81 
3.54) 

-280.00°
(1.000) 

- - 
 

5a Phenyl 142-45 90.28 4.57 
(4.64 

7.24 
7.07) 

-331.26°
(0.966) 

7.5-4.9 (m, 10H, Ar-H) 4.7-
4.4 (d, J = 9.2, 2H, NH), 4.3-
3.0 (m, 14H, lactose unit), 
2.3-1.9 (m, 21H, 7-Ac) 

905 [M+], 619, 559, 331, 
229, 169, 109 

5b o-Cl-phenyl 153-54 83.51 4.33 
(4.47 

6.47 
6.81) 

-260.00°
(1.000) 

7.5-7.2 (s, 9H, Ar-H), 5.1-4.9 
(d, J = 9.3, 2H, NH), 4.9-2.4 
(m, 14H, lactose unit), 2.2-
1.9 (m, 21H, 7-Ac) 

939 [M+], 619, 559, 331, 
229, 169, 109 

5c m-Cl-phenyl 130-32 75.60 4.55 
(4.47 

7.07 
6.81) 

-313.39°
(1.053) 

- - 
 

5d p-Cl-phenyl 135 77.14 4.69 
(4.47 

7.16 
6.81) 

-310.00°
(1.000) 

- - 
 

5e o-tolyl 123-25 88.31 4.51 
(4.57 

7.11 
6.96) 

-225.49°
(1.020) 

7.5-7.2 (s, 9H, Ar-H), 5.1-4.9 
(d, J = 9.1, 2H, NH), 4.9-2.4 
(m, 14H, lactose unit), 2.2-
1.9 (m, 21H, 7-Ac) 

919 [M+], 619, 559, 331, 
229, 169, 109 

5f m-tolyl 164-65 92.13 4.47 
(4.57 

7.17 
6.96) 

-251.76°
(0.913) 

- - 
 

5g p-tolyl 160-62 79.77 4.71 
(4.57 

7.29 
6.96) 

-302.11°
(0.993) 

- - 
 

Satisfactory analyses of C and H were obtained for all the compounds. 

 


