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In connection with s t u d i e s  d i r e c t e d  toward t h e  s y n t h e s i s  of 

t e bu t h i nron , N- 5- ( 1 , 1 -dime thy  l e  t hy  1 ) - 1 ,3 ,4- t h  i ad i a zo 1 - 2 7  1 1 -N .N ' dime t hyl- 

u r e a ,  (A), known as GraslanR, SpikeR, o r  Pe r f l anR,  a broad-spectrum 

herbicide, '  i t  became of i n t e r e s t  t o  

syn thes i ze  compounds 4 and 2 f o r  s t r u c t u r e -  
I 

a c t i v i t y  r e l a t i o n s h i p .  This  b r i e f  note  - 

d e s c r i b e s  a f a c i l e  method f o r  t h e  p r e p a r a t i o n  of t hese  two compounds as 

shown below. 
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Treatment of 2, readily obtained from 4-methyl-3-thiosemicarbazide and 

methyl isothiocyanate in the presence of conc. sulfuric acid and 

polyphosphoric acid provided 2 which upon reaction with a two and one-half 

fold excess of methyl isocyanate, afforded 2 in good yield. A mixture of 

- 3, 4 and 2 was isolated when 2 was treated with an equivalent amount of 

methyl isocyanate. Separation of the mixture was achieved by preparative 

HPLC to give 4. 

ExPmmmrAL SEcrIoN 

1 ,C-Dimethyl-2,5-dithiobiurea (2) .- To a ref luxing solution of 4-me thyl-3- 

thiosemicarbazide (10.5 g . ,  0.1 mole) in 100 ml of ethanol was added a 

toluene solution containing methyl isothiocyanate (7.3 g. ,  0.1 mole), and 

the mixture was reflured for 5 hrs and cooled. The product was collected, 

washed with ethanol and dried at 50' in vacuo to afford 14.8 g (83%) of 2 
as white crystals, mp.220-222O; M+ 178; H'NMR (DMSO/d6): 6 2.86 (d, 3, N- 

CH3), 7.98 (broad, 1, N-HI, 9.25 (s, 1, N-8). 

Anal. - Calcd. for C4H1~N4S2: C, 26.95: H,  5.65: N, 31.43; S. 35.97 

Found: C, 26.92: H ,  5.40: N, 31.22: S, 36.06 

2.5-Bismethylamino-l,3,4-thiadiazole *.- 1,6-Dimethy1-2,5-dithiobiurea 

(2, 25 8.. 0.14 mole) was added to a solution containing polyphosphoric 

acid and conc. sulfuric acid (150 g., 3:l by weight) while the temperature 

was maintained between 5-10' with an ice-water bath. The reaction mixture 

was allowed to warm to room temperature and was stirred at that temperature 

for 6 hrs then cooled to 5'. Water (250 ml) was added and the pB of the 

reaction mixture was adjusted to 7.5 with conc. ammonium hydroxide. The 

product was collected, washed with water and recrystallized from methanol 

to afford 12.0 g (5%) of white crystals of 2, mp. 169-173'; M+ 1.44; H'NMR 

(DMSO/d6): 

Anal. - Calcd. for C4H8N4S: 
6 2.72 ( 8 .  1, N-CA3), 6.72 (broad. 1, N-HI. 

C, 33.32; B, 5.59: N, 38.85; S, 22.24 
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Found: C, 33.53; H, 5.86: N, 38.61: S, 22.34 

1 ,l '- ( 1,3,4-Thi ad ia zole-2,5-diyl)-b is-( 1 ,%dime thylurea) (3 ) .- 2.5-Bi sme th- 
ylamino-1,3,4-thiadiazole (3, 1.0 g . ,  0.007 mole) was suspended in 45 ml of 

toluene, and the mixture was heated to 60'. A solution containing 5 ml of 

toluene and methylisocyanate (2.0 g . ,  0.35 mole) was added to the above 

suspension and the temperature was maintained at 60' for 5 hrs. The 

mixture was cooled to 5O, and the product was collected, washed with 

toluene and recrystallized from methanol-ether to give 1.3 g (72%) of white 

crystals of 5 ,  (differential thermoanalysis shows endotherms at 215', 226O, 

and 242O, a l l  of which indicates steps of decomposition); Y'. 258 (FD and 

EI); H I W R  (Dbfso/d6): S 2.72 (d, 3, J = 6Ez, NH-CH3), 3.44 (s, 3, N-CE31, 

7.40 (q, 1, J = 682, CONE). 

- Anal. Calcd. for C8H14N602S: C, 37.20; H, 5.46; N, 32.54: S, 12.41 

Found: C, 37.38; H ,  5.25; N. 32.27: S, 12.29 

1,3-Dimethyl-l-[5-(methylamino)-l,3,4-thiadiazole-2-yllarea (4) .- 2 ,S-Bis- 
me thylamino-l,3,4-thiadiazole (3,  1 .O g . ,  0.007 mole) was suspended in 45 

ml of toluene, and the mixture was heated to 60'. A solution containing 5 

ml of toluene and methylisocyanate (0.4 g. 0.007 mole) was added to the 

above suspension, and the temperature was maintained at 60' for 4 hrs. The 

reaction mixture was cooled to 5O, and the product was collected, washed 

with toluene and a mixture (by HPLC analysis) of 3 ,  5 and 5 was isolated. 

Separation of the mixture was achieved by preparative HPLC with a micro 

porasil column and 67% THF:33% CE3CN as the mobile phase to provide 0.44 g 

of solid which was recrystallized from methanol-ether to give 0.4 g (28%) 

of 4 a s  white crystals, S 

2.70 (d, 3, J = 6Ez, CONECH3), 2.80 (d, 3, J = 682. NECH,), 3.40 (s, 3, N- 

CH3). 7.0 ( q ,  1, J = 682, NHCH3). 7.30 (q, 1, J = 7Hz. CONHCH3). 

mp. 202'; I+ 201 (FD and EI); EIWR (DMSO/d6): 
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h a l .  Calcd. f o r  C6H11N50S: c, 35.81: H ,  5.51; N ,  34.80; s, 15.93 

Found: C ,  36.04; H, 5.54; N ,  34.62; S. 16.00 

- 
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4-Nitroimidazoles s u b s t i t u t e d  i n  t h e  5-posit ion with sulfur-containing 

groups such a s  s u l f  i d e ,  sulfonamide, su l fone ,  and s u l f o n a t e  have been 

reported a s  r a d i a t i o n  s e n s i t i z e r s  i n  Chinese hamster c e l l s . '  The s u l f o n e s ,  

of which on ly  a few a r e  h o r n ,  have been prepared by ox ida t ion  of t h e  

s u l f i d e s  (2) o r  by n u c l e o p h i l i c  displacement of halogen by a sodium 

a r y l s u l f  i n a t e  on l-methyl-4-nitro-5-chloroimidazole .2 We now r e p o r t  t he  

syn thes i s  of s i x  new su l fones  by the c o n t r o l l e d  ox ida t ion  of imidazole 
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