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As a continuation of our research on the synthesis of substituted triphenylmethyl radicals [i-3], in 
the present zommunication we report the synthesis and EPR spectra of the unsyn~metrical radicals: di- 
phenyl-(p-phenylbntadiynyl)phenylmethyl (I), diphenyl-(p-phenylethenyl)phenylmethyl (II), and diphenyl-(p- 
phenylethyl)!?henylmethyl (III) 
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Radicals (I)-(iiI) were  obtained by the s cheme :  
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The G r i g n a r d  r eagen t s  w e r e  obta ined f r o m  the b r o m o  de r iva t i ve s  (IV-(VI) by  the method  given in [1], 
which is cha:~acter ized by  the fact  that  the Mg is used  in s t r i c t l y  s t o i e h i o m e t r i c  amounts ,  while iodine and 
1 , 2 - d i b r o m o e t h a n e  a r e  u sed  to ac t iva te  the Mg. 

The G r i g n a r d  r eagen t s  obtained f r o m  (IV)-(VI) p r o v e d  to have l i t t le ac t iv i ty  in the r eac t i on  with 
benzophenone .  Thus ,  15 h was  r e q u i r e d  fo r  the fo rma t ion  of (VIII) and the y ie ld  was  28%. An i n c r e a s e  in 
the r e a c t i o n  ~ime and t e m p e r a t u r e  enhances  t a r r i n g  of the m i x t u r e .  The r e a c t i o n  of (p -d ibenzy l )magnes ium 
b r o m i d e  witl~ benzophenone  takes  m o r e  than 4 days  and gives  (IX) in 18% yield.  
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T e r t i a r y  alcohol (IX) was a lso  obtained by the hydrogenat ion of (VIII) on ske le ta l  Ni in a 1 : 1 dioxane 
- a l c o h o l  mix tu re ,  but the hydrogenat ion product  could not be i so la ted  in the c ry s t a l l i ne  form.  The IR 
spec t r a  of the (IX) samples ,  obtained by the two methods,  coincide complete ly .  

Rep lacement  of the alcohol group by chlor ine  p roceeds  e i the r  by t r ea tmen t  with dry CH3COC1 [in the 
case  of carb ino l  (VIII)], o r  by the pa s sage  of HC1 gas into a solution of carb ino l  (VII) in ace t ic  anhydride ,  
o r  into a solution of carb inol  (IX) in pe t ro l eum e ther .  

Rad ica l s  (I)-(III) a r e  fo rmed  by shaking 0.02 M solut ions of ch lor ides  (X)-(XII) in absolute  toluene 
with f i n e l y - d i s p e r s e d  s i l ve r .  The solutions of r a d i c a l s  (1)-(ItI) a r e  r e s p e c t i v e l y  co lo red  yellow, dark  
green,  and yellow, and a r e  s table  at ~20~ for  s e v e r a l  hours .  

E X P E R I M E N T A L  M E T H O D  

The EPR s p e c t r a  of the r a d i c a l s  were  taken on a Var ian  E-3  s p e c t r o m e t e r ,  e i ther  at room t e m p e r a -  
tu re  [for (I) and (HI)] or  at  a lower  t e m p e r a t u r e  [for (!I)], in evacuated ampuls  equipped with spec ia l  out-  
l e t s ,  which made it poss ib le  to mix the components  immed ia t e ly  before  photographing.  The hyperf ine  
s t ruc tu re  of the EPR spec t r a  d i f fers :  in the spec t rum of r a d i c a l  (I) there  a r e  28 l ines  with a min imum 
spl i t t ing  of 1.08 G, in the case  of r ad i ca l  (II) there  a r e  more  than 100 l ines  with a min imum spl i t t ing  of 
0.15 G, while r ad i ca l  (III) gives ~50 l ines  with a min imum spl i t t ing  of 0.4 G. 

Diphenyl- (p-phenylbutadiynylphenyl)chloromethane  (X). With cooling in an i c e - w a t e r  mix ture ,  HC1 
gas was p a s s e d  through a solution of 0.78 g of (VII) [1] in 15 ml of (CH3CO)20 for  2 h. The obtained p r e -  
c ipi ta te  was f i l t e red ,  washed in success ion  with acet ic  anhydride and pe t ro leum e ther  (bp 30-70~ and 
d r i ed  in vacuo. We obtained 0.61 g (71% yield) of (X), mp 131-132 ~ Found: C1 8.72. C2~HI~C1. Calcu-  
la ted:  C1 8.80%. 

Diphenyl - (p-phenyle thynylphenyl )carb inol  (VIII). The Gr igna rd  reagent  was obtained f rom 8.85 g of 
(V), 5.65 g of Mg, and 17.5 ml of 1 ,2-d ibromoethane  in a mix tu re  of 100 ml of absolute  e ther  and 15 ml  of 
absolute  benzene,  the same as  in the synthes i s  of (VII) [1]. Then, with cooling in ice water ,  a solution of 
4.5 g of benzophenone in 20 ml  of absolute  e ther  was added in 1 h. The r eac t ion  mix tu re  was s t i r r e d  for  
2.5 h and then al lowed to stand overnight .  The  next day the mix tu re  was s t i r r e d  for  another  30 rain at  
e ther  reflux,  a f te r  which i t  was decomposed  with dilute HC1 solution. Af ter  the usual  workup the e ther  
solution was evapora ted ,  while the r e s idue  was chromatographed  on A120 3 (III act ivi ty) ,  and the mix ture  
was eluted in success ion  with benzene and 2 : 1  b e n z e n e - e t h e r  mix ture .  We i so la ted  2.53 g (28~ of (VIII), 
mp 141-143 ~ Found: C 89.25; H 6.22%. C27H220. Calculated:  C 89.47; H 6.12%. In f ra red  spec t rum 
(v, cm- l ) :  3600 m (OH), 980 s [=CH(trans)].  

Diphenyl- (p-phenyle thynyl)phenylchloromethane  (XI). A mix tu re  of 0.230 g of (VIII) and 5 ml of 
CH3COC1 was ref luxed for  30 rain, evapora ted  to min imum volume,  and al lowed to stand in the r e f r i g e r a -  
tor .  The obtained c r y s t a l s  were  f i l t e red ,  washed with pe t ro l eum e ther  (bp 30-45~ and d r i ed  in vacuo. 
We obtained 0.18 g (71%) of (X1), mp 131-133 ~ (from a C6H6-hexane mixture) .  Found: C1 9.37%. C27H21C1. 
Calculated:  C1 9.31%. 

Diphenyl - (p-phenyle thylphenyl )carb inol  (IX). 1) To the Gr ignard  reagent ,  obtained f rom 10 g of (VI) 
[4], 5.50 g of Mg, and 16.4 ml of 1 ,2-d ibromoethane  in 120 ml  of e ther ,  was added in an N 2 s t r e a m ,  with 
cooling in ice water ,  a solution of 4.88 g of benzophenone in 20 ml of absolute  e ther  in 40 min. The mix -  
tu re  was al lowed to s tand for  4 days,  with pe r iod ic  shaking. Then the mix ture  was ref luxed for  5 h, cooled, 
and decomposed  with dilute HC1 solution.  Af te r  the usual  workup the e ther  solution was evapora ted  to 
min imum volume,  the excess  benzophenone was f i l t e r ed  off, and the f i l t r a t e  was chromatographed  on A120 3 
(III act ivi ty) ,  using benzene and a 1 : 1 b e n z e n e - e t h e r  mix tu re  for  elution. Af te r  r epea t ed  ch roma tog raph -  
ing of the f rac t ion  r ich  in (IX) we obtained 1.72 g (18%) of a v iscous  liquid, which c r y s t a l l i z e d  on standing, 
mp 71.5-72.5 ~ (from alcohol).  Found: C 89.08; H 6.75%. C27H240. Calculated:  C 88.97; H 6.64%. 
In f ra red  spec t rum (v, cm-1): 2865, 2937 s, 1445 m (CH2), 3612 m (OH). 

2) A solution of 0.46 g of (VIII) in a mix tu re  of 20 ml  of alcohol and 10 ml  of d ioxanewas  hydrogenated  
on ske le ta l  Ni at room t e m p e r a t u r e .  The solvent  was evapora ted ,  while the r e s idue  was chromatographed  
on A1203 (HI act ivi ty) .  F o r  elution we succes s ive ly  used  benzene and a 1 : 1 b e n z e n e - e t h e r  mix tu re .  We 
obtained 0.30 g of (IX) as  a v iscous  liquid. The IR spec t rum was ident ical  with the IR spec t rum of the 
above-obta ined  sample .  
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Diphenyl-(p-phenylethylphenyl)chloromethane (XII). MgSO 4 was added to a solution of 0.29 g of (IX) 
in a mixturr of 14 ml of petroleum ether (bp 30-45 ~ and 2 ml of absolute ether,  after  which HC1 was passed 
in for 2 h, with cooling in an i c e - w a t e r  mixture.  The fil trate was evaporated to dryness.  We obtained 
0.26 g ( 9 ~ )  of (XII) as a viscous liquid. Infrared spec t rum (~, cm-~): 1450 m, 2860 and 2930 s (CH2). 

C O N C L U S I O N S  

We syathesized some unsymmetr ica l  radicals  of the tr iphenylmethyl type, which contained multiple 
and single b~nds in the substituents, and made a study of their  EPR spectra .  
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