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DERIVATIVES BY PHOTOCHLORINATION OF HEXAMETHYLBENZENE 
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HENZELMANN, SCHWARCZ AND FRASCA 

Chlormethy l  der iva t ives  o f  polymethylbenzenes a r e  use fu l  

intermediates f o r  the preparat ion o f  substances which f i n d  

app l ica t ion  i n  coatings, f ibers ,  p las t i cs ,  etc. 2 

Although chloronrethylation i s  a good method f o r  obtaining 

these producta, some d i f f i c u l t i e s  a r i se  i n  t r y i n g  to int roduce 

more than two chloromethyl groups i n  a given polymethylbenzene. 

During the course o f  our work  i t  became necessary t o  prepare 

large QmOUnt8 o f  chloromethyl der iva t ives  and hawe studied 

the 8ide-chain photochlor inat ion o f  t h e  hexanethylbenzene as a 

method f o r  preparing the mentioned substances. 

Reactions were perfonned by bubbling a stream o f  ch lo r ine  

through a b o i l i n g  8o lu t ion  o f  hexmethylbenzene under i l lumina-  

t i o n  w i t h  an incandescent l a p .  Using Q 40-W lanp and chloro- 

form as solvent, chloromethylpentanethylbenzene (I) was ob- 

ta ined a f t e r  4 h r  treatment ( y i e l d  70 X ) ;  i f  t h e  react ion time 

wa8 extended t o  6 hr, t h e  bir(chloromethy1) de r i va t i ve  11 was 

tormed i n  70 % y ie ld ,  together with a small amount o f  1.2-bis- 

(chloromethyl)-3,4,5,6-tetrmethylbenzene (I1 ’1. 
When the ride-chain photochlor inat ion o f  hexanethylbenzene 

was car r ied  out i n  chloroform so lu t ion  employing a 1 0 0 - W  incan- 

descent lamp, a tris(chloromethy1)-trimethylbenzene, namely t h e  

1,2,~tris(chloro~1ethyl)-3,5,6tri~ethylbenzene (111) was 

formed ( y i e l d  52 %). 

the bis(chloromethy1) der iva t ive  11 was submitted t o  photo- 

ch lo r ina t ion  under s i m i l a r  condi t ions f o r  2 hr. 

The sane product could be obtained when 

To introduce more than three ch lo r ine  atoms, a higher b.p. 

solvent (dichloroethane) was used, and the photochlor inat ions 

were performed w i t h  a 4 0 - W  lamp. Thus, f rom hexmethylbenzene 

(31 hr re f lux ,  y i e l d  54 %) and from compound I11 (6  hr re f lux ,  

y i e l d  73 %), the tetrakis(chloromethy1) der iva t ive  I V  was ob- 

tained. 

The at ructures o f  compounds 11’, I11 and I V  were determined 

by co r re la t i on  o f  NMR data, tak ing  i n t o  account the de8hielding 

e f f e c t  o f  the chloromethyl groups on v i c i n a l  methyl and 

nethylene groups. 
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PREPARATION OF MONO, B I S ,  T R I S  AND TETRAKIS(CHLOR0METHYL) 

EXPERIMENTAL 

Chloromethylpentamethylbenzene ( I ) .  A strean o f  dry ch lo r ine  

( f low rate:  250 m l / h r )  was bubbled through a s t i r red ,  b o i l i n g  

so lu t ion  o f  hexanethylbenzene (190 a) i n  chloroform (500 m l ) .  

The so lu t ion  was i l luminated w i t h  a 4 0 - W  incandescent lamp 

placed a t  5 cm from the react ion vessel. The react ion ( fo l lowod 

by TLC, s i l i ca -ge l ,  l i g r o i n )  was stopped a f t e r  4 hr and the 

solvent evaporated. Tho residue was d i s t i l l e d  (b.p. 170-180Q. 

18 nun, y i e l d  78 76) g iv ing  a f t e r  r e c r y s t a l l i z a t i o n  fram l i g r o i n ,  

co lor less needles, m.p. 83-84Q (lit? 

- NMR (CC14) 

m.p. 81-82Q). 

3-, 4- and 5-CH3 62.20 (9 H): 2- and 6-CH3 d 
2.31 (6 H): CH2 64.65 (2 H). 

1,4-Bis(chloromethy1)-2,3,5,6-tetranethylbenzene (11). Hexa- 

methylbenzene (322 g) was ch lor inated i n  a b o i l i n g  so lu t ion  o f  

chloroform (I 1) using as luninous sourco a 40-W lamp, The 

react ion progress was followed by TLC (s i l i ca -ge l ,  l i g r o i n )  

and a f t e r  6 hr a l l  the hexanethylbenzene had been transfornod. 

The mixture was then cooled and the s o l i d  was f i l t e r e d .  

Colorless prisms f rom acetone ( y i e l d  70 %), m.p. 191-1939 

CH3 d2.38 (12 H); CH2 64.78 (4 H). 

( l i t . 4  m.p. 193-194Q). 

- WR (CDC13) 

The chloroform f i l t r a t e  contained 1,2-bis(chloromethyl)- 

3,4,5,6tetraethylbenzene (11') as the major component (TLC). 

This compound was iso la ted  by d i s t i l l a t i o n  o f  the l i quo rs  

mother residue (180-200*/ 18 mn) and then chromatographed on a 
s i l i ca -ge l  colunn using l i g r o i n  as eluent, The product ob- 

ta ined f rom the f i r s t  e lu ted f rac t i on  was rec rys ta l l i zed  from 

l i g r o i n  g i v ing  co lor less needles, m.p. 128-1290. 

- Anal. 

- NHR (CDC13) 

Calcd. f o r  CI2Hl6Cl2, 

Found, C, 62.21: H, 6.89: C1, 30.58. 

C, 62.34: H, 6.98: C1, 30.68, 

d 2.25 3- and 6-CH3 d 2.35 (6 H) : 4- and 5-CH3 

(6  H); I- and 2-CH2 d4.81 (4  H). 
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HENZELMANN, SCHWARCZ AND FRASCA 

1 , 2,4-T r i s  (chlorornet hy 1 -3 , 5 , 6-t r imet hy lbenzene ( I I I ) . I t  
was obtained f rom hexanethylbenzene (500 g) i n  a s i m i l a r  manner 

t o  tha t  described f o r  compound 11, using a 100-W incandescent 

lanp. 

Color less needles from acetone ( y i e l d  52 %), m.p. 153-1549. 

- Anal. 

- NMR (CDC13) 

Calcd. t o r  C12H15C13, 

Found, C, 54.14; H, 5.80; C l ,  40.14. 

C, 54.25; H, 5.70; C1, 40.04. 

5- and 6-CH3 d 2.35 ( 6  H) : 3-CH3 d 2.46 ( 3  H) ; 

4-CH2 d4.63 (2 H); 1- and 2-CH2 d 4.73 ( 4  H). 

chloroform so lu t i on  w i t h  a 100-W lamp f o r  2 h r  ( y i e l d  58 %). 
Compound I11 was a lso obtained by photochlor inat ion o f  11 i n  

1,2,4, S~Tetrak~s(chloromethyl)-3,f5-dimethylbenzene ( I V )  , 
Hexmethylbenzene (600 g) dissolved i n  dichloroethane (2.5 1) 

was ch lor inated t o r  31 hr using a 40-W lamp. The voluminous 

p r e c i p i t a t e  tonned dur ing the react ion,  was f i l t e r e d  and re- 

c r y o t a l l i z o d  f rom dioxane ( y i e l d  54 %), g i v ing  co lor less prisms, 

m.p. 239-241 9.  - Anal. Calcd. t o r  C12H14C14, C, 48.04; H, 4.70; C1, 47.28. 

Found, C, 47.80; H, 4.67; C l ,  47.60. 

- NMR (AsC13) CH3 62.46 ( 6  H); CH2 d4.73 (8  H). 

Compound I V  was a lso prepared by photochlor inat ion o f  I11 i n  

dichloroethane so lu t i on  w i t h  a 40-W lanp f o r  6 hr ( y i e l d  73 %). 
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