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Cholesterylpyridinium p-toluenesulfonate (I) 
.was prepared in two ways: (a) by action of pyri- 
dine on choleskqd p-tolueraedfonate and &I) by 
actha of pyridine and p-WermeWonic acid on i- 
cbksteryi methyl &her. Cholesteqd isoothiwo- 
nium p-tohenesulfonate (I1)l was prepared (a) by 
action of thiourea on choleskryl p-toluenesrtlfon- 
ate a d  (b) by action of tkiounea and p.tolmesd- 
€& acid QII icholesteryl methyl ether in a l a -  
hdic solution. Compound I was converted to the 
corresponding iodide on treatment with sddium 
iodide or on treatment with hydriodic acid. It 
was anchanged on refluxing twenty-four hours 
with pyridine and p-toluenesulfonic acid and dis- 
played qualitative evidence for unsaturation. 
Compound I1 was converted to cholesteryl mer- 
captan and this in turn was converted to c'hoies- 
teryl disulfide. Tchese compounds were identical 
with the corresponding compounds reported by 
Wagner-Jawegg and Lennartz.* 

O f  the structures considered for these qrrater- 
nary salts, I and 11 are preferred over Ia and IIa. 
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This preference is based on the fact that a single 
levorotatory salt is obtained from each of the re- 
actions and on the fact that the salt when pre- 
pared from i-cholesteryl methyl ether is produced 
under conditions favoring rearrangement of the i- 
steroid structure. Structures Ia  and IIa are fur- 
ther considered to be unlikely in view of their 

(1) Cholesteryl isothiuronium halides were prepared and converted 
to cholesteryl mercaptan: Rosenberg and Turnbull, U. S. 2,375,873; 
U. S. 2,375,874, C. A . ,  59, 5049 (1945). 

(2) Wagner-Jauregg and Lennartz, B e y . ,  74, 27 (1941). 

similarity t o  an omnium structure such as III 
which may be involved when an i-steroid ether is 
rearranged to the nomd steroid s t r ~ c t u r e . ~  
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Both cholmtwyl p-toluenesulfonate and i-cb- 
lesteryl methyl ether are known to react readily 
with alcohol when a trace of acid is present In  
the present paper they are shown to react sei- 
tively with thiourea in the presence of alcohol. A 
fnrther study of this observation is in progress. 

This investigation was partially supported by a 
Grant-in-Aid f m  the National Cancer Institute. 

Experimental* 
Cholesterylpyridinium p-Tolueraesulfonate (I) .-(a) A 

solution o€ 5.4 g. (0.01 mole) of cholesteryl p-toluem- 
sulfoaates in 40 cc. of pyridine was heated on the steam- 
bath for five and one-half hours. The soluticm was di- 
luted with acetone, cooled in ice, the product separated 
by mtration and wasbed with acetone-hexane. From 
this reaction 4.0 g. of product, m. p. 227-229", was ob- 
tained. Two crystallizations from a mixture of chlaro- 
form and carbon tetrachloride raised the melting point to 
231-232"; fa]% -8.1' in chloroform. 

Cakd- for CapHsrOtNS H20: C, 73.44; H, 9.01; 
N, 2.20. Found: C, 73.73, 73.34; H, 9.10, 9.44; N, 
2.56. 

This compound is slightly soluble in acetone, solubk 
in chloraform hut insoluble in carbon tetrachloride. It 
forms a colloidal solution on heating with water and can 
be crystallized from dilute alcohol. In chloroform solu- 
tion this compound reacts rapidly with bromine forming 
a light yellow solution. A suspension of this compound 
in water slowly decolorized permanganate. 

(b) A solution consisting of 1.0 g. of i-cholesteryl 
methyl ether,' 1.0 g, of p-toluenesulfonic acid and 10 cc. 
of pyridine was refluxed for two hours, then cooled and 
diluted with acetone. The crystalline material which 
was isolated from this reaction mixture was identical in 
all respects with the compound I; m. p. 230-232", [(Y]~~D 
-4.5" in chloroform, yield 0.9 g. 

A solution of 1.4 
g. of cholesterylpyridinium p-toluenesulfonate (I) in 
absolute alcohol was treated with 2 g. of sodium iodide in 
alcohol. The cholesterylpyridinium iodide precipitated 

A d .  

Cholesterylpyridinium Iodide.-(a) 

(3) R. M. Dodson and Byron Riegel, J .  Org. Chem., in press, 
(1948); E. W. Meyer, Ph. D. Thesis, Northwestern University 
1943, pp. 49, 54. 

(4) All melting points were observed on a Fisher-Jones melting 
point block. All rotations were determined with 100-105 mg. 
of sample in 3 cc. of solvent using a 1-dcm. tube of 2.5 cc. capacity. 
Analysis by P. Craig. 

(5) Freudenberg and Hess, Ann., 448, 128 (1926). 
(6) Stoll, Z. physiol. Chcm., 107, 147 (1932). 
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a t  once. It was crystallized from alcohol; m. p. 260- 
26Iodec., [CY]~'D -7.4Oin chloroform; yield 1.3 g. 

Anal. Calcd. for C ~ ~ H ~ O N I :  C, 66.75; H, 8.79; N, 
2.44. Found: C, 66.59; H,S.66; N,2.12. 

(b) A solution of 1.1 g. of I in absolute alcohol was 
treated with concentrated hydriodic acid. The iodide 
precipitated at  once. It was crystaIiized from alcohzi 
and was identical with that above, m. p. 260-261 ; 
[a]"D -7.8" in chloroform; yield 0.9 g. 

Attempted Rearrangement of Cholesterylpyridinium p -  
Toluenesulfonate -A solution consisting of 1 .O g. of 
cholesteryipyridinium p-toluenesdfonate and 1 g. of p 
toluenesulfonic acid in 15 g. of pyridine was heated at the 
reflux temperature for twenty-four hours. The reaction 
mixture wves worked up as described under the preparation 
of I. There was no evidence of decomposition and 0.9 
g. of the starting substance was recovered unchanged; 
m. p. 229-231 '. This was converted to the iodide, m. p. 
260-261 O ;  [ c Z j z 4 ~  -7.5" in chlordwm. 

Cholesteryllsotfriuronium p-Toluenesulfonate (11) .-(a) 
A solution of 5.4 g. (0.01 mole) of cholesteryl p-toluene- 
sulfonate, !3.0 g. cd thiourea and 5 cc. of pyridine in 50 cc. 
of absolute ethanol was heated tlnder retiax €or three 
hours. The resulting solution was diluted with water 
until a precipitate started forming, cooled and filtered. 
The residue was then suspended in acetone, the acetone 
heated to boiling, and the insoluble product filtered fro? 
the solution; yield 4.0 g. (65%) of salt; m. p. 230-234 . 
Recrystallizoation from alcohd raised the melting point 
to 233-235 ; [ a ] " ~  -27.1' in pyridine. 

Anal. (3alcd. For CasHsaNpOsSo: C, 68.15; H, 9.15; 
N, 4.54. Found: C, 6828; H, 9.16; N, 4.31. 

(b) From a similar reaction using 0.01 mole of cho- 
&steryl p-loluenemlfonate, 0.02 mole of thiourea and F$) 
cc. of 95% alcohol, 2.26 g. (40%) of 11, m. p. 231-233 , 
was obtained. This reaction mixture was acid to litmus 
and contained some cholesteryl ethyl ether, m. p. and 
mixed m. p. 89.0-59.5°. 

(c) A reaction mixture consisting of 2.0 g. of i-choles- 
teryl methyl ether,' 2.0 g. of p-tohenesutfonic acid, 4.0 
g. of thiourea in 50 cc. of ethyl alcohoi was refluxed four 
hours. Compound I1 was isolated as described above; 

m. p. 233'; yield 1.3 g. (4201,); [ c Y ] ~ ~ D  -26.9' in pyri- 
dine. From this reaction mixture 0.3 g. of unchanged 
i-choIesteryl methyl ether, m. p. 75-77', was also obtained. 

Cholesteryl Mercaptan.-A solution of 2.46 g. (0.004 
mole) of I1 and 0.68 g. (0.012 mole) of sodium hydroxide 
in 50 cc. of ethyl alcohol was heated under reflux. After 
the solution became homogeneous 5 cc. of water was added 
and the heating continued for two hours. The reaction 
mixture was then poured into 100 cc. of ice water and 
the resulting suspension acidified with 1 cc. of glacial 
acetic acid and stirred until the precipitate coagulated. 
The compound was separated and crystallized from ace- 
tone-methanol; m. p. 94-96'; yield 1.5 g. (93%). 
Recrystallization from acetone raised the melting point 
to 117.0-97.5'; [ c Y ] ~ ~ D  -26.6' in chlor~iorm.~ 

Anal. Calcd. for C*7H4&3: C, 80.53; H, 11.51. 
Found: C, 80.25; H, 11.80. 

Cholesteryl Disulfide.-A solution consisting of 0.50 
g. (0.00125 mole) of cholesteryl mercaptan in 10 CC. of 
hexane was oxidized with 0.32 g. (0.00125 mole) of iodine. 
Ten cubic centimeters of 5% potassimn hydroxide was 
added and the mixture &en. The mixtlne was then 
diluted rsnd extracted with hexane. The hexane wzs 
then evaporated and the residue crystallized from benzene- 
ethyl alcohol and from acetone-benzene; m. p. 141- 
1 4 3 O . 7  

Summary 
Cholesterylpyridinium p-toluenesulfonate was 

prepared from cholesteryl p-toluenesulfonate and 
from i-cholesteryl methyl ether. Cholesteryliso- 
thiuronium p-toluenesulfonate was prepared from 
the same substances. The evidence indicates 
that these salts are derivatives of the normal cho- 
lesteryl structure. 
(7) Wagner-Jauregg and Lennartz (ref. 2) reported for ehohoteryl 

mercaptan rn. p. 49.5', [ a ] ~  -23.85'; and for cholesteryl disulfide; 
m p. 144.5'. 
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Substituted Styrenes. 111. T h e  Preparation of Some rn- and p-Substituted 
a-M ethylstyrene s 

BY DEXTER SEYMOUR AND KATHERINE B. WOLFSTIRN 

In connection with same studies undertaken in 
this laboratory on the effect of ring substituents in 
styrenes on their reactivity toward certain types 
of free radicals,laVb it was necessary to synthesize 
a series of substituted a-rnethylstyrenes. p -  
Bromo, $-cblaro and p-methoxy-cr-methylsty- 
renes were synthesized by known methods. Some 
peculiarities in the preparation of the fast men- 
tioned were noted and are discussed further in the 
experimental paxt. 

p-Fluoro-a-methylstyrene was prepared in a 
straightforward way from p-ff uorobromobenzene 
and acetone thrmgh the Grignard reagent. p- 
Cyano-a-methylstyrene was prepared by taking 
advantage of the rather large difference in reac- 
tivity toward the Grignard reagent between a 

(1) (a) Walling. Scyarour and Wolfstirn, Tms JOUBXAL, in 
p f a s :  (b) Walhg ,  Seymmr and Wolfatirn. a d . ,  rubmitted fa 
puhlication. 

nitrile and a ketone grouping. A somewhat ob- 
scure paper2 which came to our attention later 
records this fact also. Methylmagnesium bromide 
was added to a stoichiometric amount of p-cyano- 
acetophenone and the crude alcohol was dehy- 
drated with acetic anhydride. Careful fractiona- 
tion of the product gave 44% o€ @cyano-a-mth- 
ylstyrene, 20% of unreaeted p-eyanoacetopk- 
none and about 25y0 of non-vohtile polymeric ma- 
terial. m-Brom-cu-methyht~ene was pepwed 
in 54% yield by addition of two moles af methyl- 
magnesium bromide to methyl m-bromobenzoate 
followed by dehydration with acetic anhydride. 

Although the reaction is reparted in the litera- 
ture,* we were unable to prepam the Grignard re- 
agent frum p-dirnethylamin~~omnzene even 

(2) Carter, Iowa State Coil. J .  Sci., 16, 63 (1948); cf. British 

(a) Ehrlichaad Socbs, B u . ,  36, 4202 (1908). 
Chcm. Abs.,  AI& 2.54 (1@41). 


