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Pbstraet - Treatment of 2.2'-dramino-4.4'-di-tert-butyldiphenyl with excess 

SO CI m a boil~ng CCI solmion afforded 1.3.4.6.8-pentachloro-2.7-dr-tert- 
2 2 4 

butylcarbazole in 80% yield. The pathway of the above reacrmn i s  also described. 

Although heatlng of 2.2'-diamino-4.4'-dr-tert-butyldrphenyl in boiling 85% H PO solution afforded 
3 4 

carbazole (51, a sirnllar treatment of its 5.5'-dibrornide 121 gave 2-tert-butyl-(41 and 2.7-di-tert- 

butylcarbazole (21, debrornination as well as trans-tert-butylation hav~ng occurred, but not 3.6- 

but not 



We undertook the reaction of the title compound wlth S02C12 attempting to prepare the correspond- 

ulq chlorinated di-odrphenyl (x) which seems to afford the chlor~nated carbazole (8) by heatlng 
in 85% X ~ P O ~  solution. 

  ow ever, when one eq.mole of & w a s  treated with two eq.moles of SO C1 in boiling cC14, the expected 2 2 

2 was not obtained, but the unexpected 1.3,4,6,8-pentachloro-2,7-d~-~ert-btty1~~~ba~o1 (2) and 2.2'- 

diamino-3,3',5,5'-tetrachloro-4,4'-d~-tert-butyldiphenyl la) were formed m 4% and 7% y~elds, res- 

pectlvely, and & was recovered in 38% yleld. 

SO2Cl2I2 moles) ' 
in eel, 

+ 

reflux far 2 h C1 C1 

Compound 2 was also obtained from by treatment wrth SO C1 under srmilalr condrtians. 
2 2 

It was also found that when 1 was treated with excess S02C12 (ca. 6 molar ratio to 1 mole of 1) in 
'Y "" 

refluxlnq CC1 solutlon for 2 h, %was obtained in 80% yield. 
4 

S02C12(6 moles) 

2 - C12 
k m CC14 m CC14 A 

refilm for 2 h 

However, treatment of A with chlorine gas under similar conditions afforded only 18% yield of 

The reactron of 2 with excess SO cl m reflvxinq CC1 solvtron gave 3.6-dichloro-2.7-di-tert- 
2 2 4 

butylcarbazole (a) ~n 22% yield. 



HETEROCYCLES. Vol 20, No 4, 1983 

s t r uc tu r e s  of z ,  and &+ were assumed by t h e r r  e l e m n t a l  analyses and spec t r a l  data 

502C12 
5 ". 

i n  CC14, r e f l ux  for 2 h 

Based on t he  above r e s u l t s ,  r t  1 s  concluded t h a t  the  ch lor ina t lan  o f  & forms the  aminopentachloro- 

diphenyl a whlch is t r an s fo rmd  i n t o  2 by a cyc l iza t ion  i n  the m a m  route,  but  the  route farming 

2 from & by cyc l i r a t r on  followed by ch lo rma t ion  seems t o  be mmor. 

Cyclrzatmn Chlorinntlon 
1 

minor route - 2. 
Usually, cycllzdtron of 2,2'-diaminodiphenyls to the  corrrspondrng carbaro les  occurred only under 

d r a s t i c  condit ions.  

The method described above might be usefu l  f o r  prepara t ran  of chlorocarbazole derrvatrves.    he 

~ n v e s t i g a t i o n  about t he  l imr ta t ron  and scope of t h r s  method i s  progressing i n  our laboratory.  

EXPERIMENTAL SECTIM 

A ~ I  melting porn ts  are uncorrected. 'H-NMR spec t ra  were determrned a t  100 M H ~  wrrh a ~ i p p o n   ensh hi, 

JEOL FT-100 NMR spectrometer wlth Me SI as an i n t e r n a l  reference. IR spectra were measured i n  XBr 
4 

p e l l e t s  with a Nlppon mnko IRA-102 spectrophotomter.  Mass spectra were obtained with a Nippon 

Denshl, JMS-OlSA-2 spectrometer a t  75 eV, uslng a d l r e c t - m l e t  system 

Reactlon of & w i t h  SO C1 12 eq.moles). 
2 2 

To a so lu t ion  of 300 mg (1 m o l l  of 1 i n  5 m l  of cc1 was added gradually a so lu t ion  ai 0.18 ml (2.2 * 4 

m o l l  of S02C12 in 1 rm of cc14 a t  room temperature. Af ter  the mixture was re f luxed  fo r  2 h, i t  was 

evaporated i n t o  leave t he  residue contarnmg o i l y  material and c r y s t a l s  from whrch 18 mg 14%) 

of 2 was obtained by f i l t r a t l a n .  m e  benzene so lu t ion  of the  oily f i l t r a t e  w a s  washed n t h  10% aq. 

NaOH. The benzene so lu t ion  was evaporated in t o  l e a t o  leave aresidue which w a s  washed n t h  a small 



amount of  hexane t o  g i v e  110 mg 138%) of u n a l t e r e d  &,. The hexane s o l u t r o n  was chromatographed on 

s ~ l x a  g e l  to grve  1 5  mg 17%) o f  a ((eluent: CHC13). 

2: c o l o r l e s s  need les  (hexane l ;  mp 251-252.5"C; I R  (KBr) 3360, 2950, 1445, 1440, 1260, 870, 770, 705 

c < l ;  'I3 NMn (CDC131 6 1.80 1s. 9H). 1 . 8 1  (s. 9 8 ) .  8.34 ( s .  1 H ) .  8.52 (broad 3. 1");  Mass m/e 

455 ( ~ 1 6 ) ' .  453 ( ~ + 4 ) + .  Anal. Calcd for C H C1 N :  C. 53.18; H, 4.46; N ,  3.10. Found: C, 52.95; 
20 20 4 

H, 4.42; N, 3.21. 

a: mange prlsms (hexane) ;  mp 195-197.5DC; TR (KBr) 3470, 3370, 2950, 1590, 1420, 1370, 760 cm-l; - 
'H NMR (CDC13) 6 1 . 7 0  Is, 18H). 4.20 (broad 6 ,  4H), 7.00 ( s ,  2H). Anal. Calcd for C H C1 N. C, 

20 24 4 ' 

55.32; H ,  5.56; N, 6.45. Found: C, 55.60; H ,  5 .54 ;  N ,  6.42. 

Reactlon w i t h  excess SO C1 
2 2' 

A f t e r  a s o l u t i o n  of 200 mg (0.7 -1) of & and 0.35 ml (4.3 -11 o f  S O  C1 in 5 rm of CC1 was 
2 2 4 

t r e a t e d  as d e s c r r b e d  above, z t  was poured i n t o  a l a r g e  amount of  i ce -wa te r  and t h e  mix tu re  was ex- 

t r a c t e d  wi th  CH2C12. The e x t r a c t  was washed w i t h  10% aq. NaOH and w a t e r ,  &red  w i t h  Na2SO4. and 

evaporated in to leave a r e s r d u e ,  w h ~ c h  was washed wrth a smal l  amount of e t h a n o l  to g i v e  245 

mg (80%) of 2. 

Reactlon w r t h  C12 gas. 

A f t e r  C 1 2  g a s  passed through a s o l u t r o n  of  200 mg (67 ml) of & m 5 mi of CC14 for  10  min a t  room 

temperature, t h e  reaction mixture was worked u p  as desc r rbed  above to g i v e  79 mg (12%) of 2 and a 

large m o u l t  of  t a r r y  materials. 

Reaction of 2 w i t h  so2c12. 

A f t e r  a s o l u t l o n  of 2 and SO C1 ~n CC1 was t r e a t e d  and worked up as d e s c r i b e d  above, & w a s  ab- 
2 2 4 

r a ined  i n  22% y ~ e l d .  

a: P a l e  yel low pr l sms  (hexanel ;  mp 199-201DC; NMR lCDC13) 6 1.56 (s, 18H). 7.45 1s. 2x1. 7 .91 Is. 

3H1. Anal. Calcd f o r  C H C1 N: C, 68.97;  H ,  6.66; N ,  4.02. Found: C, 68.87; H, 6.62; N ,  4.07. 
20 23 2 
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