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A method for the synthes i s  of th ioethers  of the carbazo le  s e r i e s  by the reduct ion of 3 - t h i o c y a -  
nato-  and 3 ,6 -d i th iocyanatocarbazo le s  with sodium sulf ide and subseqent  condensat ion of the 
reduction products  with alkyl hal ides is  descr ibed .  

Thioethers  of the earbazo le  s e r i e s  have not yet  been obtained. They are  of in teres t  as  subs tances  with 
potential  inhibiting proper t i e s  [2,3] and as  in termedia tes  in the synthes i s  of  dyes  and b io log ica l ly  act ive  c o m -  
pounds.  

In this  paper we  descr ibe  the synthes i s  of th ioe thers  of the carbazo le  s e r i e s  s tart ing f rom 3 - t h i o c y a -  
nato-  and 3 ,6 -d i th iocyanatocarbazo le s  [4]. The react ion  of the th iocyanates  of carbazo le  with sod ium sulf ide,  
in analogy with that which i s  descr ibed  in [5], f o r m s  the sod ium sal ts  of th iocarbazo l e s ,  which give th ioe thers  
with the appropriate  halo der ivat ives  ( s e e  Table 1 )o 

The IR spec tra  of all o f  the th ioe thers  demonstrated  the p r e s e n c e  of  an absorpt ion band at 3415-3430 

* See [1] for communica t ion  XXXV. 

TABLE i. 

Com- 
pound 

I iCHa 
II C2H5 

III i-Call7 
IV C4H~ 

CH2C6H~ 
V / CH2COOH VI 

VII CHa~ 
VIII IC2Hs 

IX I i-Call7 
X G4Hg~ 

XI CH~C6Ha 
XII CH2COOH 

H 

! - V!  

Mp, Empirical 
deg C formula 

117--119 
128--130 
125--126 
95--90 

150--152 
169--171 
89--90 
69--70 
49~50 
29--30 

130" 
194T 

* F r o m  a q u e o u s  a l c o h o l .  

F r o m  w a t e r .  

CjaHjjNS 
C14HIaNS 
CIsHIsNS 
C16HITNS 
C19Hts;NS 
C14HuNSO2 
C~4HIaNS2 
C~6HIrNS~ 
C~sH2INS2 
C2oH2sNSz 
C=sH2rNS~ 
C16H]aNS204 

R S ~ / s ~  

H 
VII -Xll 

Found, % 

G H N 

73,0 5,l 6,2 
74,2 5,8 5,8 
74,2 6,0 6,2 
75,5 6,6 5,5 
78,2 5,3 5,0 
65,9 4,4 5,2 

5,0 64,51 6[6 5,3 67,3] 62 4,8 
68,3) 4,3 
7021 75', 4,1 
756' 5,2 I 3;3 
55:41 3,9 I 4,2 

C ale., %_ 

16,0 73,2 5,2 
13,9i 74,01 5,7 
12,9 74,71 6,2 
117175,3 67 
10,9178,91 5,2 
12,1165,4 ] 4,3 
24,1 [64,9 / 5,0 
22,5166,9 ] 5,9 
20,5168,6 / 6,7 
20,3170,0 i 7,3 
15,7 75,9 5,1 
18,6 55,3 3,8 

i s 

6,6 15,0 49 
6,2 14,1 40 
5,8 13,3 36 
5,5'12,6 42 
4,8 11,1 41 
5,4 12,4 49 
5,4 24,7 67 
4,9 22,3 32 
4,4 20,3 66 
4,1 18,7 5l 
3,4 15,6 97 
4,0 18,4 95 
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em -1 c h a r a c t e r i s t i c  for  the NH bond in ca rbazo le s  [6]. The absence  of subst i tut ion at n i t rogen was a lso  
conf i rmed by chemica l  means ;  thus alkylat ion of I with dimethyl  sulfate  gave 3 - m e t h y l t h i o - 9 - m e t h y l c a r b a -  
zole (X/H).  

E X P E R I M E N T A L  

3- (Methy l th io )ca rbazo le  ( I ) .  A 6.72-g (0.03-mole) sample  of 3 - th iocyana tocarbazo le  was added with 
s t i r r i ng  at 70 deg to a solution of 14.4 g (0.06 mole)  of sodium sulfide in 12 ml  of wa te r .  The reac t ion  m a s s  
was s t i r r ed  for  1 h, heated to 80 deg, and 1.95 ml (0.03 mole )  of methyl  iodide was added. The mix ture  was 
held at 80 deg for  2 h, cooled, acidif ied with hydrochlor ic  acid until i t  was  weakly acidic ,  and f i l t e red .  The 
f i l te red  solid was washed with wate r ,  dried,  and r e c r y s t a l l i z e d  f rom pe t ro leum e ther  to give 3.15 g (49%) 
of shiny leaf lets  with mp 117-119 deg. 

The other  monothioethers  ( see  Table 1) were  s i m i l a r l y  obtained. Compounds III, V, and VI were  ex-  
t r ac t ed  f rom the reac t ion  m a s s  by benzene,  ch romatographed  with a column filled with a luminum oxide, and 
c rys ta l l i zed  f rom aqueous alcohol.  

3 ,6 -Di (me thy l th io )ca rbazo le  (VII) .  This compound [3.45 g (67%)] was s imi l a r ly  obtained f r o m  19.2 
g (0.08 mole)  of sodium sulfide in 40 ml of wate r ,  5~62 g (0.02 mole )  of 3 ,6-d i th iocyanatocarbazole ,  and 
2.6 ml  (0.04 mole )  of methyl  iodide. 

The other  th ioe thers  were  obtained by the s a m e  method ( see  Table 1) .  Compounds IX and X were  ex-  
t r ac t ed  f rom the reac t ion  m a s s  with benzene,  and the benzene solution was chromatographed  with a column 
filled with a luminum oxide. Removal  of the solvent  gave an oily liquid that  c rys ta l l i zed  to needles  in the 
cold. 

3 -Methy l th io -9 -me thy lea rbazo le  (XIII) .  A total  of 2 ml of 50% po tass ium hydroxide and 0.5 m l o f  di -  
methyl  sulfate was added to a solution of 1 g of I in 10 ml of acetone.  The reac t ion  m a s s  was s t i r r ed  for  
1 h at  room t e m p e r a t u r e  and for  2 h under ref lux,  cooled, and diluted with 50 ml of wa te r .  The prec ip i ta te  
was r emoved  by f i l t rat ion,  washed with wate r ,  and c rys ta l l i zed  f rom pe t ro leum e ther  to give 1.03 g (90%) 
of shiny c ry s t a l s  with mp 68-69 deg. Found: C 73.8; H 5.8; N 6~ ClaH13NS. Calculated:  C 74.0; H 5.7; 
N 6.2%. 
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