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TABLE I 

ETHYL IODIDE 65' 
RATE DATA FOR THE REACTION O F  4-TRITYLPYRIDINE WITH 

k2, 
Time, HC104, __ 1 1. mole-1 
niin. ml . a - - 2  aec. - 1  

Run I 
0 . . .  14.5 

30 10.67 15.3'2 
60 10.10 16.15 
90 9 .58  17.04 

120.5 9 . 0 0  18.12 

0 . . .  14.5 
10 9 .00  14 .7  

60 8 . 1 5  16.05 
90 7.79 16.79 

120 7 .37  17.82 

11 11.00 14.85 4 . 7  x 10-4 

Run I1 

30 8 .51  15.36 1 4 x 10-4 

cal effect of the triphenylmethyl group. It can be 
calculated from other data5 that the reaction be- 
tween unsubstituted pyridine and ethyl iodide a t  
65" has a velocity constant (kz) of 4.5 X 1. 
mole-1 see.-'. Since the reaction of 4-tritylpyri- 
dine with ethyl iodide proceeds a t  almost the identi- 
cal rate, it is clear that the introduction of the 
triphenylmethyl group into the 4-position of pyri- 
dine has no effect on the rate a t  which it undergoes 
the Menschutkin reaction. It can be concluded 
with confidence, therefore, that the failure of 2- 
triphenylmethylpyridine to react with ethyl iodide 
can be attributed entirely to  the steric bulk the 
triphenylmethyl group provides in the vicinity of 
the nitrogen atom. 

Experimental 

2-Triphenylrnethylpyridine.-Potassiuiii amide [from 6.0 
g. (0.15 g.-atom) potassium] was prepared in 500 nil. of 
liquid ammonia in a 1000-ml. flask. Iron oxide was used as 
the catalyst. To this amide solution was added 9.3 g. (0.1 
niole) of 2-picoline, follov rcl by thc dropwise addition of 36 
g .  (0.23 mole) of chlorobcnmic. Then, it solution of potas- 
sium :unidr (from 6 g. of 1)ot:issiriin metal) in about 400 nil. 
of liqiiid mimonia was sil)hotid i n t o  this rnixtrirc, atitl tho 
rtwiltiiig solution n : ~  rc4iii\cd for 1 hr. iliiini~iiiiiiiii clilririclc~ 
( 2 5  g.) \\:is sd(led, mid thc solveiit :tlloncd to rvapor:ilr 
ovoriiiglit. Watcr :mi bcn~ctic ncrc introducrd i n t o  tlic 
rcmtioii flask, arid, aftcr vigorous :%Kitation, both 1;tyws 
11 ('re filtered. Thc benertic 1:tycr I\ as separated aiid th t  
solvrnt rcmovcd. Thr  dark crystals which formed werc 
filtcreci, washed thoroughly with cold ethanol, and recrys- 
tallized from an ethanol-benzene mixture. One gram of 
colorless crystals, melting at  236-237.5', was obtained. The 
literature6 m.p. is 241'. 

The liquid filtrate (a dark, viscous oil) from above wag 
extracted with 8 N hydrochloric acid. The acid layer was 
neutralized and extracted with benzene. That portion of 
the extract boiling above 210" at  12 mm. was collected and 
crystallized. An additional 0.7 g. of product was obtained 
(total yield 5%) in addition to a mixture (5.4 g.) of 2-benzyl- 
and 2-benz yhydrylpyridine . 

4-Triphenylmethylpyridine.-The same procedure was 
employed for the 4-isomer as is described above for the 
2-isomer. A yield of 1.5 g .  (5%)  of crystals melting (aftcr 

(6) P. €1. Illistine and F. W. Bergstrorn, J .  O i g .  Chem., 11, (1946). 

crystallization from ethanol-benzene) a t  264.5-265" waa 
obtained. 

Anal.  Calcd. for CUHI~N: C, 89.7; H, 5.92; X, 4.37. 
Found: C,89.53; H, 6.15; N, 4.40. 

Menschutkin Reaction Rates.-The rate of reaction of 
ethyl iodide with 2- and 4-triphenylmethylpyridine waa 
measured at  65" using the technique developed by Brown 
and Cahn.6 Since this method has been described in detail 
previously, it  will not be repeated here.' The results are 
listed in Table I and plotted in Fig. 1. 
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the ittonsanto Chemical Company for financial 
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(7) Details can also be found in the Ph.D. theais of F. S. Clark, 
Purdue University, 1960. 
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It has been reported' that 2,3,5-tJrimethylphenol 
condenses with triphen ylcarbinol in the presence 
of sulfuric acid (Baeyer-Villiger reaction?) to 
form 2,3,5 - trimethyl - 4 - triphenylmethylphenol. 
The analysis reported' for compound I was ac- 

OH 

c(CsH~)3 
m p. 170" 

c*cpta\)lc, \)ut, 110 structurc proof was offered. In 
vicw of the stwic rc~pirements of the triphcnyl- 
nwthyl group, it sceriied quitc surprisiiig that sucah 
;t hiirdered pheiiol could be tritylnted uiider theso 
c*onditions. 

When the tritylalion reaction \bas rc.pcaLled iii 
our lnt)or:ttory, t,wo prodwts werr iso1:Ltcd. ( ) I H ~  
of these \vas identified as tripheiiylIti~~(1~:ti i ~ ,  : t i i d  

the other \vas a material melting about 200' \\.it11 
decomposition after crystallization from dimethyl 
sulfoxide. The latter product, upon prolonged 
reflux with potassium hydroxide in ethylene glycol, 
gave a low yield of a phenol with the formula 
CisH?zOz. 

It could be shown that the sulfur present in the 
high-melting product was a result of its crystal- 
lization from dimethyl sulfoxide. The crude 
product contained no sulfur. When the crude 
material was crystallized from dimethylformamide 

(1) Ng. Ph. Buu-Hoi and R. R I ~ E ,  J. Org. Chem., 42, 666 (19571 
(2) D. V. N. Hardy, J .  Chem. Soc., 1000 (1829) 



OCTOBER, 1962 NOTES 3729 

instead of dimethyl sulfoxide, the purified product 
contained nitrogen instead of the sulfur. The 
solvent could be removed from these crystalline 
solvates by vacuum drying a t  elevated tempera- 
tures. When the dark, amorphous material which 
remained after this treatment was pyrolyzed in 
vacuum, only 2,3,5-trimethylphenol was formed. 
This would indicate that the high-melting product 
was in reality a solvated low molecular weight 
polymer of the starting phenol. 

It is clear from the foregoing results, that 2,3,5- 
trimethyl-4-triphenylmethylphenol (I) is not a 
product of the tritylation reaction as was originally 
reported.' Instead, it appears that the triphenyl- 
methyl carbonium ion (generated from triphenyl- 
carbinol and acid) oxidizes the phenol by hydride 
abstraction. Triphenylmethane is produced as 
the reduction product, and a low molecular weight 
polymer of the phenol as the oxidation product. 
The product which was isolated by treating this 
oxidation product with base (formula ClaH2202) 
is apparently a dimer of the starting phenol 
(CsHizO). 

It is not completely clear what material the 
earlier workers1 had in hand which they formulated 
as compound I. The best guess seems to be that 
it was a fortuitous mixture of triphenylmethane 
and polymeric 2,3,&trimethylphenol. A one-to- 
one molar ratio of these two materials mould have 
an analysis approximately correct for the trityla- 
tion product they reported (I). 

In  order to eliminate the possibility that com- 
pound I was in reality the 0-tritylated ether (11), 
an authentic sample of the latter was prepared for 

coniparisun. 1 t uab  foruid to  iiielt sharply :&t, 
81-82', a i d  htvic*e i t a s  not identical to the niatcrial 
reported as cornpound I. 

Experunen tal 

methyl sulfoxide, washed with ether, and dried (4.1 g., 
80qo based on triphenylmethane produced). It melted a t  
199-201" dec. 4 sample which had been recrystallized 
three times from dimethyl sulfoxide gave the following 
analysis: C, 71.63, 70.88, 71.15; H, 7.37, 7.51, 7.70; 
s, 5.29. 

The material contained no sulfur before crystallization 
(sodium fusion) from dimethyl sulfoxide. 

\Then the original acid solution was poured onto ice, :t 
brown crystalline mass precipitated, which, upon crystalliza- 
tion from ethanol-water gave 2 . 2  g. (447,) of recovered 
2,3,3-trimethyIphenol, m.p. and mixed m.p. 98-100". 

Treatment of High-Melting Product with Base.--Add& 
tion of 2.0 g. of the product melting a t  199-201" to 5.0 g. of 
molten potassium hydroxide (caution!) followed by quench- 
ing in cold water yielded a yellow solid. Extraction of the 
solid with pentane and cooling gave about 0.5 g. of 2,3,5- 
trimethylphenol (m.p. and mixed m.p. 98-100'). The resi- 
due, after several crystallizations from ethanol, yielded 0.8 
g. of a white powder melting a t  165-166". 

To a solution of 20 g. of potassium hydroxide in 20 ml. of 
water and 120 ml. of ethylene glycol was added 10 g. of the 
high-melting material (199-201') described above. After 
5 days of reflux, 7.5 g. of starting material was filtered off. 
When the filtrate was poured into water, a flocculent precip- 
itate formed, which, after crystallization from methanol, 
yielded 1.4 g. of a white powder melting a t  165-166". A 
mixed melting point and an infrared spectrum showed that 
this material was identical t o  that isolated above from thc 
potassium hydroxide fusion. 

Bnal. Calcd. for ClaH&: C, 80.00; H, 8.15; mol. h t .  
270. Found: C, 79.61; H, 8.60; mol. wt. (Rast) 265. 

Identification of High-Melting Product.-Recrystalliza- 
tion of the high melting product (199-201 ') from dimethyl- 
formamide instead of dimethyl sulfoxide, led to a white 
powder melting a t  132-135'. This material contained 
nitrogen, but no sulfur. The last traces of dimethylform- 
amide were removed by vacuum drying a t  l50", leaving an 
amorphous tan solid melting at  210-220' dec. When this 
material was recrystallized from dimethyl sulfoxide, the 
material melting with dec. a t  200-205" again made its 
appearance. This material contained sulfur but no nitro- 
gen. The dimethyl sulfoxide was removed from this 
material by vacuum drying, and it was then pyrolyzed at 
200" in vacuum. The pyrolysate was nearly pure 2,3,5- 
trimethylphenol (m.p. and mixed m.p. 07-99'). B 
p-toluenesu1fon:ttc of this material melted at  91' and was 
idcntical with the same dcrivativc prepared from an authen- 
tic sample of 2,3,5-trimcthj lphenol in the cristoiiinry fashion. 

.lnaZ. Calcd. for CI6HIYOJS: C, GH.2; II, 6.21. Found: 
C, 66.2,"; H, 6.34. 

2,3,5-Trimethylphenyl Triphenylniethyl Ether (I1 ).- - 
The sodiiiin salt of 2,.1,6-tri1ncih~lplicnol R AS prelxired by 
trrwting thr phenol with :in cqriiv;tlcnt amount of sotliuni 
liydrnxiclc i r i  n:ttrr. Thr watcr & i t s  ev:iporatcd, ami t h c 1  

salt n:is dried in a vacuuni dcsiccator. The product (8.1 
g.;  0.0133 molr) w a  treated with tritjl  chloride (3.7 g.; 
0.0133 molci in a solution of dimcthoxvethunc for 3 davs ai 

longed extraction with hot ethanol. Conc&tration and  
cooling of the ethanol extract gave 4.7 g. (98%) triphenyl- 
methane melting at  91-92'. This material had an identical 
infrared spectrum with an authentic sample of triphenyl- 

The ethanol-insoluble residue was crystallized from di- 
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