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SELECTIVE PREPARATION 29. PREPARATION OF 

2,6-BIS (CHLOROMETHYL) - AND OF 2,6-BIS (MERCAPTOMETHYL) -4- 

t SUBSTITUTED- TERT-BUTYLBEN ZENES 

* 
Masashi Tash i ro  and Takehiko Y a m a t o  

Research I n s t i t u t e  o f  I n d u s t r i a l  Sc i ence ,  Kyushu U n i v e r s i t y  86 
Hakozaki, Higashi-ku, Fukuoka 812, JAPAN 

M i t c h e l l  and Boekelhe ide l  r e p o r t e d  t h a t  2 ,6-b is  (bromo- 

methyl)  - and 2 , 6-bis  (mercaptomethyl) a lkylbenzenes  w e r e  good 

s t a r t i n g  materials f o r  t h e  p r e p a r a t i o n  of  t h e  cor responding  

[2,2]metacyclophanes.  However, t h e  p r e p a r a t i v e  routes  of  bo th  

compounds are too l ong  f o r  t h e  p r a c t i c a l  purposes .  We now 

r e p o r t  a convenient  p r e p a r a t i o n  of 2,6-bis(chloromethyl)-(II) 

and 2,6-bis(mercaptomethyl)-4-substituted-~-butylbenzenes (111) 

from t h e  cor responding  4-~ubstituted-~-butylbenzenes (I) which 

were e a s i l y  p repa red  from t h e  cor responding  s u b s t i t u t e d  benzene 

(Ph-R) . 2 

CH2SH “‘“’9 Q -  c1cH2* 

CH2Cl  

I I1 I11 

a: R = CH 3 

b: R = CH CH 

C :  R = CH3CH2CH2 

d: R = OCH3 

e: R = F 

f :  R = C 1  3 2  

1 
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TASHIRO AND YAMATO 

I t  has been p rev ious ly  r e p o r t e d  t h a t 3  the  chloromethylc- 

t i o n  of I1 with C1CH20CH3 i n  t h e  presence of T i C 1 4  a f fo rded  t h e  

corresponding monochloromethyl d e r i v a t i v e s  ( I V )  b u t  n o t  11. 

YH2c1 ClCH 20CH 

T i C 1 4  
I 

I V  

TABLE I s o l a t e d  Yields  of I1 and I11 

a b C d e f 
~~ 

I1 4 0  49  40 4 1  1 2  35 

I11 76 85 6 6  9 1  82 83 

However , t h e  c h l ~ r o m e t h y l a t i o n ~  of I with C1CH20CH3 i n  

fuming H2S04 g i v e s  t h e  d e s i r e d  I1 ( T a b l e ) .  In  t h e  c a s e  of I d ,  

t h e  chloromethylat ion w a s  c a r r i e d  o u t  with paraformaldehyde i n  

t h e  presence of HC1/H3P04 t o  a f f o r d  I I d  i n  4 1 %  y i e l d .  

t i o n  t o  t h e  d e s i r e d  I Ia ,  t h e  chloromethylat ion of I a  y i e lded  a 

small  amount ( 5.2 % ) of 3 , 3 - b i  s ( ch lo  rome thy1  ) 2 , 2 -dimethy 1- 5 , 5 - 

di-t-butyldiphenylmethane (V) . 

I n  addi- 

t t 
V 

When I1 was t r e a t e d  wi th  t h i o u r e a  i n  DMS05, t h e  d e s i r e d  

I11 w e r e  J b t a i n e d  i n  good y i e l d s .  

From both types  of  compounds, some [2,2lmetacyclophane 
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PREPARATION OF LSUBSTITUTED-~-BUTYLBENZENES 

d e r i v a t i v e s  were p r e p a r e d  i n  several s t e p s .  These r e s u l t s  w i l l  

be  p u b l i s h e d  i n  t h e  near  f u t u r e .  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  and b o i l i n g  p o i n t s  are uncor rec t ed .  
NMR s p e c t r a  were de termined  a t  60 MHz w i t h  a H i t a c h i  R-20 NMR 
spec t romete r  w i t h  TMS as an i n t e r n a l  r e f e r e n c e .  I R  s p e c t r a  
were measured as K B r  p e l l e t s  o r  l i q u i d  f i l m  on N a C l  p l a t e s  on 
a Nippon Bunko IR-S  spec t romete r .  

Chloromethyla t ion  of I. Typ i ca l  Procedure.- To a mix tu re  of 

16.9 g ( 1 1 4  mmol) of Ia4 and 75 m l  of C1CH20CH3 was added a t  

r e f l u x i n g  t empera tu re  30 m l  o f  fuming H 2 S 0 4  (30 %) over p e r i o d  

of  30 min. 

mix tu re  w a s  poured  i n t o  a large amount of ice-water and e x t r a c t -  

e d  w i t h  d ich loromethane .  The e x t r a c t  CH2C12 s o l u t i o n  was washed 

w i t h  w a t e r ,  dr ied over Na2S04 and  e v a p o r a t e d  i n  vacuo t o  leave 

t h e  r e s i d u e  which w a s  e x t r a c t e d  w i t h  h o t  hexane. The h o t  hexane 

A f t e r  t h e  a d d i t i o n  o f  fuming H2S04, t h e  r e a c t i o n  

e x t r a c t  w a s  treated w i t h  activated carbon and cooled to  r o o m  

t empera tu re  t o  g i v e  1 . 2  g (5 .2  % )  o f  V as colorless n e e d l e s ,  mp. 

165-166'(hexane);  I R  ( K B r )  3040, 2960 c m - l ;  NMR (12x1~) : 6 1.20 

(18H, s), 2.29 ( 6 H ,  5)  , 3.96 ( 2 H ,  s )  , 4.65 ( 4 H ,  s), 6.83-7.20 

( 4 H r  m ) .  

- Anal. Calcd  f o r  C25H34C12:  C ,  74.06; H ,  8.45. 

Found: C ,  73.82; H ,  8.52. 

The f i l t r a t e  w a s  evapora t ed  and d i s t i l l e d  wider  reduced  p r e s s u r e  

t o  g i v e  1 1 . 2  g (40.2 % )  of IIa as colorless p r i sms  bp. 137- 

14.0 /1 mm, mp. 75-76 (hexane ) .  

- Anal. Calcd  f o r  C13H18C12: C ,  63.70; H ,  7.40. 

Found: C ,  63.79; H ,  7.44. 

0 0 

I R  ( K B r )  : 3040, 2960, 1480,  1440,  1250, 740 c m - l ;  NMR (CDC13) : 
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TASHIRO AND YAMATO 

6 1 . 3 1  (9H, s ) ,  2.44 (3H, s ) ,  4.62 ( 4 H ,  s ) ,  7 . 3 1  (2H, s ) .  

0 0 

ZIb: Colorless p r i s m s ,  mp.  55-57 ( h e x a n e ) ,  bp.  140-144 /I mm. 

~ Anal. Calcd f o r  C14H20C12: C ,  64.84;  H ,  7 .78.  

Found: C ,  64 .75 ;  H ,  7 .85.  

- 

I R  ( K B r )  : 3040,  2960 ,  1 4 8 0 ,  1 4 4 5 ,  1 2 5 5 ,  1 2 0 0 ,  1 0 5 0 ,  9 5 0 ,  8 8 0 ,  

775,  680 c m - l .  

s ) ,  2 . 8 3  (2H, q ,  J = 8 Hz) , 4.60 (4H, s )  , 7.25 (2H, s ) .  

NMR (CDC13): 6 1 . 2 4  (3H, t, J = 8 H z ) ,  1 .29  (9H, 

0 0 

I I c :  Colorless n e e d l e s ,  mp. 85-87 ( h e x a n e ) ,  bp. 160-162 /1 mm. 

- Anal Calcd fo r  C15H22C12: C ,  65 .93 ;  H ,  8 .12.  

Found: C ,  65 .65 ;  H ,  8 .12.  

I R  (KBr) : 3040,  2960 ,  1 4 8 0 ,  1450 ,  1 2 6 0 ,  1 2 0 0 ,  9 6 5 ,  890 ,  780,  

725, 680 c m - l .  

s ) ,  1.43-1.74 (2H, m), 2.69-2.85 (2H, m ) ,  4.60 ( 4 H ,  s ) ,  7 . 3 1  

NMR (CDC13) :  6 1 .07  ( 3 H ,  r, J = 7 H z ) ,  1 . 3 1  (9H, 

(2Hr S )  - 
0 0 

IIe: Colorless p r i s m s ,  m p .  72-74 ( h e x a n e ) ,  bp. 104-105 /1 mm. 

- Anal. Calcd for C12H15C12F: C ,  57.85;  H ,  6 .07 .  

Found: C ,  57 .73 ;  H ,  6 .39.  

- 

I R  ( K B r ) :  3040, 2960 ,  2550 ,  1 4 8 0 ,  1 3 6 0 ,  1 2 5 0 ,  1 2 0 0 ,  1100, 875 ,  

8 1 5 ,  750 c m - l .  

(2H, d, J = 7 H z ) .  

NMR (CDC13):  6 1 . 3 3  (9H, s ) ,  4.60 ( 4 H ,  s ) ,  7.34 

0 

- IIf: Colorless l i q u i d ,  bp. 135-137 /1 mm. 

- Anal. Calcd f o r  C12H15C13: C ,  54.26;  H ,  5 .69.  

Found: C ,  54 .09 ;  H ,  5 . 6 8 .  

I R  ( N a C 1 ) :  3040,  2960 ,  1 4 4 0 ,  1 3 6 0 ,  1260 ,  1 2 3 0 ,  1 1 4 0 ,  1 0 4 0 ,  9 9 0 ,  

890 ,  800 ,  750 ,  715,  680 c m - l .  

4 . 7 3  ( 4 H ,  s ) ,  7 . 5 1  (2H, s ) .  I n  t h i s  case, 90 m l  o f  fuming  H2S04 

NMR ( C D C 1 3 ) :  6 1 .32  (9H, s ) ,  
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PREPARATION OF 4-SUBSTITUTEW~-BlfiYLBENZEneS 

w a s  used. 

P r e p a r a t i o n  of 1Id.- A f t e r  a mixture of 48.6 g (0 .3mol  ) of 

I I d ,  60 g ( 2 W l e )  of paraformaldehyde,  75 m l  of acetic a c i d ,  

150 m l  of H3P04 (85 %) and 160 m l  of conc. HC1 (36 %) w a s  h e a t e d  

a t  85-90 under  v igorous  s t i r r i n g  f o r  1 2  h r s ,  t h e  reaction mix- 

t u r e  w a s  e x t r a c t e d  w i t h  benzene. The e x t r a c t  w a s  n e u t r a l y z e d  

w i t h  Na2C03, washed w i t h  w a t e r ,  d r i e d  o v e r  Na2S04 and evapora t ed  

i n  vacuo t o  leave t h e  r e s i d u e  which w a s  d i s t i l l e d  t o  a f f o r d  32 

g (41 % )  of I I g  a s  colorless need le s  ( E t O H ) ,  mp. 76-77 , bp. 

136-138'/3 &. 

0 

0 

Anal. Calcd  for C13H18C1202: C ,  59.78; H ,  6.95. 

Found: C,  59.61; H, 6.93. 

I R  ( K B r ) :  3040, 2960, 1480, 1440, 1270, 1215, 995, 890, 790,  

700, 680 cm". 

( 4 H ,  s ) ,  7.36 (ZH, s ) .  

NMR ( C C 1 4 ) ;  6 1.28 (9H, s ) ,  3.88 (3H, s ) ,  4.60 

The P r e p a r a t i o n  of I I I . T y p i c a 1  Procedure.- A f t e r  a so lu t ion  of 

12.25 g ( 5 0  mmol) of I I a ,  8.37 g (110 mmol) of  t h i o u r e a  i n  75 

m l  of DMSO w a s  s t i r r e d  a t  room temperature under  a tmosphere of 

n i t r o g e n  for 14  h r s ,  the reaction mix tu re  w a s  poured i n t o  a 

so lu t ion  of  25 g of NaOH i n  250 m l  of water, and t h e n  t h e  so lu -  

t i o n  w a s  s t i r r e d  f o r  l h r ,  a c i d i f i e d  w i t h  10 % HC1 s o l u t i o n ,  and 

e x t r a c t e d  w i t h  CH2C12. 

Na2S04 and  evapora t ed  i n  vacuo to  give 9.1 g (75.8 %) of I I Ia ,  

as colorless prisms (hexane) ,  mp. 90-91 . 
Anal. Calcd  f o r  C13H20S2: C ,  64.94; H ,  8.39. 

Found: C ,  65.20; H ,  8.54. 

The CH2C12 so lu t ion  was d r i e d  over 

0 

I R  ( K B r ) :  3040, 2950, 2520, 1480, 1355, 1245, 1200, 970, 870, 
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TASHIRO AND YAMAT0 

7 3 5  c m - l .  

2 - 3 5  ( 3 H ,  s ) ,  3 . 7 2  (411, d ,  J = 8 H z ) ,  7 . 1 2  ( 3 1 ,  s). 

NMR (CDC13): 6 1 . 2 8  (9H,  s ) ,  1 . 6 5  ( P H ,  t, J = 8 H Z )  r 

0 

= : C o l o r l e s s  l i q u i d ,  bp. 1 4 3 - 1 4 5  /1 nun. 

s. C a l c d  :or C14H22S2: C ,  6 6 . 0 8 ;  H ,  8 . 7 2 .  

F o u n d :  C,  6 5 . 5 5 ;  H ,  8 . 7 2 .  

Ii? (NaC1) : 3 0 4 0 ,  2 9 6 0 ,  2 5 6 0 ,  1 6 0 5 ,  1 4 8 0 ,  1 3 G 0 ,  1 2 4 5 ,  1 0 5 5 ,  8 8 0 ,  

7 7 0  c m - l .  NMR (CDC13):  6 1 . 2 4  (3H,  - t ,  J = 8 H z ) ,  1 . 3 0  (9H,  S )  , 

1 . 7 2  (2H,  2 ,  J = 8 H z ) ,  2 . 7 8  ( 2 H ,  q, J = 8 H z ) ,  3 . 7 5  ( 4 H ,  d ,  

J = 8 H z ) ,  7 . 1 0  (2H,  s ) .  

0 

1 I I c : C o l o r l e s . s  l i q u i d ,  bp. 1 4 6 - 1 4 8  /1 mm. 

Anal. C a l c d  f o r  C15H24S2: C,  6 7 . 1 0 ;  H ,  9 . 0 1 .  

F o u n d :  C,  6 6 . 9 8 ;  H ,  9 . 0 4 .  

I R  (NaC1) : 3 0 4 0 ,  2 9 6 0 ,  2 5 6 0 ,  1 6 0 5 ,  1 4 8 0 ,  1 4 5 0 ,  1 3 6 0 ,  1 2 4 5 ,  9 8 0 ,  

8 8 0 ,  7 3 0  c m - l .  

s ) ,  1 . 4 0 - 1 . 4 2  (2H,  m ) ,  1 . 7 2  (2H,  t, J = 7 H z ) ,  2 .69-  2 . 7 8  ( 2 H ,  

- 

NMR (CDC13):  6 1 . 0 6  (3H,  5 ,  J = 7 H z ) ,  1 . 2 8  ( 9 H ,  

m ) ,  3 . 7 4  ( 4 H ,  d ,  J = 7 H z ) ,  7 . 1 6  (2H,  s ) .  

0 

1 I I d : C o l o r l e s s  needles,  m p .  8 1 - 8 2  ( h e x a n e ) .  

w. C a l c d  f o r  C13H20S202: C,  6 0 . 8 8 ;  H ,  7 . 8 6 .  

F o u n d :  C,  6 0 . 9 2 ;  H ,  7 . 8 8 .  

I R  ( K B r ) :  3 0 4 0 ,  2 9 5 0 ,  2 5 5 0 ,  1 4 8 0 ,  1 2 5 0 ,  1 2 0 5 ,  1100, 1 0 0 0 ,  8 7 5 ,  

810 c m - l .  

3 . 7 5  (4H,  d,  J = 8 H z ) ,  3 . 8 5  (3H,  s ) ,  7 . 2 0  (2H,  s ) .  

NMR (CDC13): 6 1 . 3 0  (9H,  s )  , 1 . 8 9  ( 2 H ,  t, J = 8 H z ) ,  

0 

I V e :  C o l o r l e s s  l i q u i d ,  bp. 1 2 7 - 1 3 0  /1 mm. 

A&. C a l c d  €or C12H17S2F: C ,  5 8 . 9 7 ;  H ,  7 . 0 1 .  

F o u n d :  C ,  5 8 . 6 8 ;  H ,  6 . 9 8 .  

~ 

I R  ( N a C 1 ) :  3 0 4 0 ,  2 9 6 0 ,  2 5 5 0 ,  1 4 8 0 ,  1 3 6 0 ,  1 2 5 0 ,  1 2 0 0 ,  1 1 0 0 ,  8 7 5 ,  

6 
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PREPARATION OF 4-SUBSTITUTED-~-BUTYLRENZENES 

745 c m - l .  

3.76 ( 4 H ,  d ,  J = 1 0  H z ) ,  7.26 ( 2 H ,  d ,  J = 7 Hz). 

NMR ( C D C 1 3 ) :  6 1 . 3 2  ( g H ,  s ) ,  1.90  ( 2 H ,  - t ,  J = 1 0  H z ) ,  

0 

IVf: Colorless  l i q u i d ,  bp. 145-147 /1 nun. 

- Anal .  Calcd f o r  C12H17S2C1: C ,  55.25;  H ,  6 .57 .  

Found: C ,  55.03;  H ,  6 . 5 5 .  

- 

I R  ( N a C 1 )  : 3040, 2960, 2530,  1959,  1450,  1360,  1 2 5 0 ,  1140,  1040,  

875,  800,  740 c m - l .  

J = 8 H z ) ,  3.85 ( 4 H ,  d,  J = 8 H z ) ,  7.32 (211, S). 

NMR ( C D C 1 3 ) :  6 1.30 (9H, s ) ,  1 . 9 7  ( 2 H ,  &, 
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