
5 - M E 1 R C A P T O  D E R I V A T I V E S  OF 1 , 3 - D I M E T H Y L B E N Z I M I D A Z O L I N E  
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The preparat ion of tin and sodium 1,3-dimethylbenzimidazolone-and 2 - imino- l ,3 -d ime thy l -  
benzimidazol ine-5- th io la tes  and their  S-methyl and S-benzoyl der ivat ives  is described.  The 
hydrolys is  of sodium 2- imino- l ,3 -d imethylbenz imidazol ine-5- th io la te  fo rms  the fair ly s ta-  
ble thiol. 

No 5-mereapto  derivat ives  of the benzimidazoline se r ies  have been descr ibed hitherto. In o rder  to 
obtain such thiols, we have subjected the 5-sulfonyl chlor ides  of 1,3-dimethylbenzimidazolone (Ia) and of 
2- imino- l ,3 -d imethylbenzimidazol ine  (Ib) to reduction with tin in hydrochlor ic  acid [1]. The reduction 
products - thiols - were isolated f rom the reaction medium in the fo rm of their  tin salts (II). The action 
of caustic soda converts  them into the sodium salts of the mercaptobenzimidazol ines  (HI). The thiolate 
IIIb is insoluble in concentrated alkali, which enables it to be isolated f rom the reactio~ mixture.  The r e -  
action of IIIa,b with dimethyl sulfate leads to the S-methyl derivatives Va and Vd. The action of benzoyl 
chloride on IIIa forms the S-be~zoyl derivat ive Vb, while the same t rea tment  converts  IIIb into the N,S-di- 
benzoyl derivat ive Ve. Acidificatio~ of solutions of the Na salts  III gives the disulfides IV, in addition to 
the expected 5-mercap to  derivat ives.  
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5-Mercapto- l ,3 -d imethylbenzimidazolone ,  obtained by the e lec t ro lys is  of the tin salt  IIa and isolated 
by extraction with benzene, is unstable; it oxidizes immediately to the disulfide. Conversely,  2 - imino- l , 3 -  
dimethylbenzimidazol ine-5- thiol  (IVc), formed by the hydrolysis  of the sodium salt during the prolonged 
standing of its aqueous solution, can be s tored at the ordinary tempera ture  and oxidizes only slowly; how- 
ever,  on heating IVc is rapidly converted into the disulfide. 

The IR spec t rum of Vc, like that of the disulfide IVb, lacks absorption in the 2850-2000 cm -I region, 
while the spec t rum of its hydrochlor ide has a weak, but very distinct, band at 2400 c m ' t ;  this can appar ' -  
ently be ascr ibed  to the vibrat ions of the SH group. The shift of the band as compared  with its usual posi-  
tion [2,3] is obviously due to the formation of hydrogen bonds. The absence of vibrations of a SH group in 
the spect rum of Vc is probably explained by the fact  that the compound has the bipolar s t ruc ture  VI. 
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E X P E R I M E N T A  L 

Tin 1 ,3-Dimethylbenz imidazolone-5- th io la te  (IIa). A suspension of 2 g of powdered tin in 5 ml  of 
cone. HCl was heated in the boiling water  bath and s t i r r ed  while 1.30 g (5 mmoles )  of Ia [1] was added 
over  20 min, and heating was continued until the tin had dissolved complete ly .  Af ter  cooling, the IIa was 
f i l tered off and dr ied in a des icca to r  over  CaCl 2. Yield 1.95 g (78%). Color less  needles  ( f rom cone. HC1) 
with a diffuse melt ing point (160-170"C), yellowing in the a i r .  Found, %: C 42.4; H 3.9; N 11.5; S 12.3. 
Calculated for  C18HIsN402S2Sn, %: C 42.8; H 3.6; N 11.1; S 12.7. 

Sodium 2- Imino- l ,3 -d imethy lbenz imidazo l ine -5 - th io la te  (IIIb). The tin thiolate (IIb) obtained as in 
in the preceding expe r imen t  f r o m  1.48 g (5 mmoles )  of Ib.  HCl was carefu l ly  t r i tu ra ted  with 15 ml of 40% 
sodium hydroxide.  The prec ip i ta te  was f i l t e red  off and dried in the a i r .  Yield 0.80 g (75%). The compound, 
which is insoluble in the usual  organic  solvents ,  was purif ied by reprec ip i ta t ion  f r o m  aqueuos solution with 
ethanol. Color less  powder not melt ing below 400~ Found, %: C 49.8; H 4.5; N 19.2; S 14.4. Calculated 
for  CgH10N3NaS, 70: C 50.2; H 4.7; N 19.5; S 14.9. 

Di(1 ,3-dimethylbenzimidazolon-  5-yl) Disulfide (IVa). Compound IIa was t r ea ted  with 10 % caust ic  
soda solution, the prec ip i ta te  was f i l t e red  off, and the f i l t ra te  was acidif ied to pH 3-4. Compound IVa p r e -  
cipitated.  Yellow c rys t a l s ,  mp 250~ (f rom acet ic  acid). Found, 70." C 55.6; H 5.1; N 14.7; S 16.1. Cal-  
culated for  CIsH18N402S ~, 70: C 55.9; H 4.7; N 14.5; S 16.6. 

Di (2 - imino- l ,3 -d imethy lbenz imidazo l in -5 -y l )  disulfide (IVb) was fo rmed  by the addition of cone. HCl 
to an aqueous solution of IIIb. Yel low-green c r y s t a l s  insoluble in water  and the usual  organic  solvents  
other  than acet ic  aeid. It  decomposed  at about 360~ Found, 70: C 56.4; H 5.1; N 21.5; S 16.3. Calcu- 
lated for  CIsH20N6S~., %: C 56.2; H 5.2; N 21.9; S 16.7. 

1 ,3 -Dimethyl -5-methyl th iobenz imidazolone  (Va). 0.5 g (1 mmole)  of IIa was dissolved in 7 ml of 107o 
caust ic  soda, and the solution was f i l te red  f r o m  the insoluble res idue  and t rea ted  with 0.38 g (3 mmoles )  of 
dimethyl  sulfate with shaking. A prec ip i ta te  of Va was formed.  Yield 0.33 g (78%), Color less  needles  
( f rom water)  with mp 113~ Found, %: C 57.8; H 5.8; N 13.4; S 15.4. Calculated for  Cl0HlzN2OS, 70" 
C 57.6; H 5.8; N13.4 ;  $15 .4 .  

5 -Benzoyl th io - l ,3 -d imethy lbenz imidazo lone  (Vb). To the Na sa l t  obtained as  in the preceding  ex-  
pe r imen t  f r o m  0.5 g of IIa 0.31 g (2.2 mmoles )  of benzoyl chlor ide was gradual ly  added with shaking, and 
the mix tu re  was shaken for  another  30 min. Then the prec ip i ta te  was f i l te red  off. Color less  needles ,  mp 
140~ (from ethanol). Yield 0.36 g (6070). Found, 70" C 64.4; H 4.8; N 9.5; S 10.5. Calculated for  
C16H14N2OS, %: C 64.4; H 4.7; N 9.4; S 10.7. 

2 - Imino- l , 3 -d ime thy l -5 -me thy l th iobenz imidazo l ine  (Vd). A solution of 0.43 g (2 mmoles )  of IIIb in 
10 ml of water  was t r ea ted  with 1 ml of 1070 NaOH solution, and then, with shaking, 0.3 g (2.4 mmoles )  of 
dimethyl  sulfate  was added and the mix ture  was shaken for  another  20 min. The oil that  had sepa ra ted  out 
c rys t a l l i zed  on standing. Color less  needles  with mp 98~ (from benzene with pe t ro l eum ether) .  Yield 
0.37 g (8970). Found, 70: S 58ol; H 6.3; N 20~ S 15.1. Calculated for  C18H13N3S, 70: C 57.9; H 6.3; N 
20.3; S 15.5. 

2 -Benzoyl imino-5-benzoyl th io-1 ,3-d imethylbenz imidazol ine  (Ve) was obtained s imi l a r ly  by the action 
of benzoyl  chlor ide  on a solution of IIIb. Small c o l o r l e s s  needles  with mp 204-205~ (f rom ethanol). Yield 
8570. Found, 70: C 69.0; H 5.0; N 10.5; S 7.9. Calculated for  C23HIgN302S, 70; C 68.8; H 4.8; N 10.5; 
$8 .0 .  

2 - I m i n o - 5 - m e r c a p t o - l , 3 - d i m e t h y l b e n z i m i d a z o l i n e  (Vc)~ A solution of 0.43 g (2 mmoles )  of IIlb in 20 
ml  of water  was left  for  two days,  and the prec ip i ta te  that had deposited was f i l te red  off, washed with wa te r  
and dr ied  in the a i r .  Yield 0.34 g (8170). Color less  needles  with mp 183-184~ (f rom 9070 ethanol). Found, 
70: C 51.0; H 6.1; N 20.2; S 15.0. Calculated for  C~I-II1N3S.H~O, 70: C 51.2; H 6.2; N19 .9 ;  S 15.2. 
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