
ture was refluxed for 4 hr., then allowed to stand overnight. 
A 109; ammonium chloride solution (100 ml.) was cautiously 
added, then the mixture was filtered. The solid residue was 
slurried with ethyl ether and filtered. The collected ether 
filtrates were washed with water and concentrated to  a final 
volume of 250 ml. and extracted with two 50-ml. portions 
of 101yo hydrochloric acid. The acidic extract was made 
alkaline with a saturated solution of sodium carbonate and 
extracted with ethyl ether. The ether extract was washed 
with water, dried over anhydrous sodium sulfate, filtered, 
concentrated, and the residue distilled zn vacuo. The fraction 
boiling at 102' with a pressure of 0.4 mm. was collected and 
crystallized on standing: yield 3.1 g., m.p. 41-42". 

Anal. Calcd. for ClzH1&O: C, 74.56; H, 9.91; N, 7.25. 
Found: C, 74.61; H, 9.95; 5, 7.20. 

The infrared spectrum was identical with an authentic 
sample of XIV prepared by another way as described below. 
The mixed melting points of samples of XIV obtained by 
the tRo different methods were not depressed. 

2-~fETI3YL.4MISOhIETHYL-2-PHESYL-1-BUTANOL (XIV) FROM 
ETHYL P-AMISO-~-ETHYL-CPPHENYLPROPIONATE (xv) 

a-Cnrbethoxyamino-a-ethyl-a-phenylpropionzc acid (XVI). 
In a flask fitted with a mechanical stirrer, a thermometer, 
and a dropping funnel, 20 g. of ethyl p-amino-a-ethyl-a- 
phenylpropionate16 (XV) and 100 ml. of anhydrous pyridine 
were placed. The mixture was cooled to  0". then 20 g. of 
ethyl chloroformate were slowly added while stirring. When 
the addition was complete, the mixture was further stirred 
a t  0" lor 1 hr. then cautiously poured into 350 ml. of ice 
water, acidified with 1070 sulfuric acid and extracted with 
ethyl ether. The ether extract was washed with aa te r  until 
neutral, dried over sodium sulfate, filtered, and concen- 
trated to dryness. The residue was distilled zn 2iaczio collect- 
ing thf' fraction boiling at 150' with a pressure of 0.4 mm. 
Yield 23.1 g. 

Ana'. Calcd. for C16HdOI: C. 65.50: H. i.90: X. 4.77. 
Found: C, 65 '76; H, 7.87-; N, 5.00. 
I-M~thylamznomethyl-2-phenyl-l-bu~unol (XIV ). To a sus- 

pension of 15 g. of LiAlH, in 150 ml. of anhydrous ethyl 
ether 10 g. of XVI in 100 ml. of anhydrous ethyl ether were 
slowly added a t  low temperature. The mixture was refluxed 
3 hr., allowed to stand overnight, then cautiously treated 
with 100 ml. of lOyo ammonium chloride. The mixture was 
filtered, treated with ethyl ether and the ether layer ex- 
tracted with two 30 ml. portions of 10% hydrochloric acid. 
The ether layer xas  discarded; the acid extract was made 
alkaline with a saturated solution of sodium carbonate, then 
extracted three times with ether. The combined ether ex- 
tracts were washed with water, dried over sodium sulfate, 

concentrated, and the residue was distilled with the tech- 
nique of Ronco et al.19 Yield 2.77 g. of XIV, b.p. 90' (air 
bath) with a pressure of 0.2 mm. The distilled product 
solidified on standing, m.p. 41-42.5'. 

2-DIMETHYLA;lrINOMETHYL-2-PHEh'YL-1-BUTASOL (XVII)  BY 
REDUCTION OF 3-METHYL-5-ETHYL-5-PHENYLDIHYDRO-1,3- 

OX.UINE-2,4-DIOS'E (Xri) 

Twenty g. of XIi were reduced with 10 g. of LiA41Ha by the 
same method described above for the reduction of 11: 12.55 
g. of XVII were obtained, b.p. 95-90' with a pressure of 
0.4 mni.; XS'II solidified on standing, m.p. 68.5-69'. 

Anal. Cnlcd. for Cl3HZ1SO: C, 75.31: H,  10.21; B, 6.76. 
Found: C, 75.30; H, 10.00; N, 6.74. 

The infrared spectrum was identical with an authentic 
sample of the product prepared by another way described 
hereunder.18 The mixed melting point of samples of XVII 
obtained by the two different methods was not depressed. 

2-DIMETHYLAMISOMETHYL-2-PHESYL-1-BUTANOL (XVII) 
FROM a-CARBETOXY-a-PHENYL BL'TTRYL CHLORIDE 

( X V I I I ) ' ~  

.Y,2S-Dimethyl-a-carbetoxy-a-phenylbutyraniide ( S I X ) .  A 
17.5% benzene solution of dimethylamine (100 ml.) was 
added to 30 g. of a-carbetoxy-a-phenylbutyryl chloride 
(XVIII).2 After I5  min. the solution was treated with 
water, acidified with hydrochloric acid, and extracted with 
ethyl ether. The ether extract was evaporated to dryness 
and the residue crystallized from ligroin. Yield 28 g., m.p. 

a-Dimethylaminomethyl-I-phenyl-l-butanoZ (XVII). Into a 
suspension of 17.4 g. of LiAlHa in I50 ml. of anhydrous 
ethyl ether a solution of 15 g. of XIX in 90 ml. of anhydrous 
ethyl ether was gradually dropped without exceeding 25- 
2i". The mixture was refluxed 1.5 hr. and poured cautiously 
after cooling into 2 volumes of cold water. The mixture was 
extracted with ethyl ether and the organic layer evaporated 
to dryness in vacuo. The residual oil was distilled in vacuo 
collecting the fraction boiling a t  95-96' with 0.4 mm. 
Yield 9 g. of SVII .  The product crystallized on standing, 
m.p. 68-69'. 
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New- Analeptics : l-(Diphenylmethyl)-2-methyl-2-thiopseudourea Analogs 

STANLEY 0. WISTHROP A N D  GREGORY GAVIN 

Received June 18, 1959 

1-( Diphenylmethyl)pseudoureas, guanidines, and amidines have been prepared as potential analeptics. .halogs of 1- 
(diphenylmethyl)-2-methyl-2-thiopseudourea where the diphenylmethyl moiety has been replaced by other groupings are 
also reported. Certain of these compounds possess appreciably analeptic activity. 

I n  a previous paper' some 1-(diphenylmethy1)- 
2-alkyl-2-thiopseudoureas were described and re- 
ported to possess analeptic activity. The first mem- 

(1) S. 0. \+"inthrop, S. Sybulski, G. Gavin, and G. A,  
Grant, J .  Ani .  Chenz. Soc., 79, 3496 (1957). 

her of the series proved to be the most potent with 
respect to increasing the spontaneous activity of 
the rat. Since this compound is structurally quite 
unlike any of the known analeptic drugs, it was of 
interest to prepare certain of its analogs for pharma- 

____ 
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cological screening. The related cyclized 1-(di- 
phenylme thyl)-2-thiopseudoureas were found to  
be central nervous system depressank2 The present 
paper deals for the most part with the synthesis 
of analogs represented by formula I where the 
methylthio grouping (R) of the pseudothiourea has 
been replaced with alkoxy, alkylamino, and alkyl 
groups, yielding pseudoureas, guanidines, and ami- 
dines, respectively. 

R 

(CsHs)2CHxH-A=P.;H 
I 

11-Diphenylmethylamine and cyanogen bromide 
gave (diphenylmethyl)cyanamide, which was then 
converted to  a pseudourea with the appropriate 
alcohol and one equivalent of hydrogen chloride. 
In  methanol the formation of the pseudourea was 
considered complete after 24 hr. Progressively 
longer reaction times were required, however, for 
the higher alcohols. A modification of this procedure 
was found to  give the desired pseudoureas more 
readily. (Diphenylmethy1)cyanamide and an ex- 
cess of hydrogen chloride yielded a product which 
was assumed to  be 1-chloro-N-(diphenylmethy1)- 
formamidine hydrochloride. This latter compound, 
when heated under reflux for 30 min. in the ap- 
propriate alcohol and allowed to stand at  room 
temperature overnight, gave the pseudourea. 

A direct displacement of the methylthio grouping 
by alkoxy was also considered as a possible method 
of synthesis. A reaction of this type was recently 
reported4 wherein 2-(methylthio)-2-imidaeoline on 
treatment with sodium alkoxides gave the desired 
2-alkoxy-2-imidazolines. 1- (Diphenylmethyl) -2- 
methyl-2-thiopseudourea and sodium ethoxide were 
heated under reflux in ethanol. However, no 
pseudourea could be identified from the reaction 
mixture, the major product being (diphenylmethy1)- 
cyanamide. 

The pseudourea salts were stable, high melting, 
crystalline solids. They were generally considerably 
more water-soluble than the corresponding thio- 
pseudoureas. The free bases were easily prepared, 
found to  be stable, and could be used for the prepa- 
ration of other salts. 

The amidines and guanidines were prepared by 
standard procedures described in the chemical 
literature. 1,1-Diphenylmethylamine and an ester 
of an imidic acid, hydrochloride gave the former 
compounds, while an alkylamine hydrochloride and 
(dipheny1methyl)cyanamide produced the latter. 

Analogs were also prepared wherein the di- 
phenylmethyl moiety is replaced by other closely 
related groupings. The replacement of a benzene 

( 2 )  S. 0. Winthrop and G. Gavin, Can. J .  Chem., 36,  

(3)  R. H. McKee, Am. Chem. J . ,  42,1(1909). 
(4)  C. K. Cain, J. Kleis, and G. I. Poos, J .  Org. Chem., 

879 (1958). 

22, 1283 (1857). 

ring with a pyridine ring has on occasion resulted 
in enhancement of pharmacological activity. 2- 
(a-Aminobenzy1)pyridine was prepared by the 
zinc in acetic acid reduction of phenyl-2-pyridyl 
ketone, oxime. The fusion of the ammonium salt 
of thiocyanic acid with 2-( a-aminobenzyl)pyridine, 
dihydrochloride, proved to be unsatisfactory. The 
free base with the methyl ester of isothiocyanic 
acid readily gave 1-( a-2-pyridylbenzyl)-3-methyl-2- 
thiourea, which was converted with iodomethane 
to the thiopseudourea (11). 

k N  
I1 

( CGH~)&CH~NH- rH3 =NH 

!H H I  
I11 

SCHI 

(c6Hs)2C=NxH-h=NH.HI 
I V  

1-(2,2-Dipheny1-2-hydroxyethyl)-2-thiourea, pre- 
pared by fusion of the appropriate amine hydro- 
chloride with the ammonium salt of thiocyanic 
acid, on treatment with iodomethane gave the 
thiopseudourea (111). The thiosemicarbazone of 
benzophenone on methylation gave benzophenone 
3-methyl-3-thioisosemicarbazone hydriodide (IV). 

Pharmacological activity. The compounds were 
screened for their effect on the spontaneous activity 
of the rat by the method of Chappel and co- 
worke r~ .~  The pseudoureas (Table I) were found to 
have appreciable central stimulant activity but were 
more toxic than the corresponding thiopseudoureas. 
The amidines and guanidines were convulsants a t  
high doses while the pyridine analog (IT) retained 
the activity of the parent compound. The other com- 
pounds were devoid of significant pharmacological 
activity. The stimulant activity and acute toxicity 
for some of these compounds are compared with dl- 
amphetamine sulfate in Table 11. Detailed results 
will be reported elsewhere. 

EXPERIMENTAL’ 

(DiphenyZmethyl)cyanamide. Cyanogen bromide (40 g., 
0.38 mol.) dissolved in 250 ml. of ethyl acetate was added 
dropwise with stirring and cooling to  1,l-diphenylmethyl- 
amine (117 g., 0.75 mol.) in 750 ml. of ethyl acetate. When 
the addition was complete and the exothermic reaction had 
subsided, the reaction mixture was heated a t  reflux for an 
additional hour. The 1,l-diphenylmethylamine, hydro- 

(5) C. I. Chappel, G. A. Grant, S. Archibald, and R. 
Paquette, J .  Am. Pharm. Assn., 46, 497 (1957). 

(6) Handbook of Toxicology, Vol. 1, William S. Spector, 
W. B. Saunders Co., Philadelphia, Pa. (1956). 

(7) All melting points are uncorrected. 
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Carbon Hydrogen Xitrogen - Chlorine _______ l icld,  
I t  % hl.P.h Formula Calcd. Found Calcd. Found Calcd. Found Calcd. Found 

OCH3'4b,d 67 124-125 C16H&lN& 10.12 9 .95  12.81 13.02 

OCH2CH2CH/ 55 125-126 C1iHZlClN20 9.18 9.13 11.63 11.91 
OCH(C:H3)?e 79 136-138 CiiHziClNzO 9.18 9.02 11.63 12.03 
NHCH3e 54 233-234 ClbHisClNa 65.32 65.67 6.59 6.74 12.85 12.32 

OCH2C!H3C,e 78 130-131 CI6HIgClNzO Y,63 Y,50 12.20 12.33 

XHCHyCHje 50 198-200 CifiHzoClN3 66.31 66.67 6.96 7.05 14.50 14.41 12.23 12.58 
CHsO 92 286-288 CiaHi7ClNz 69.10 69.53 6.56 6.53 10.74 10.64 13.60 13.25 
CHaCH:jB 53 230-232 CifiHigCWz 10.20 10.16 12.91 12.96 

' Free base melted at  105-107"; Calcd. for ClsH16NzO: C, 74.85; H, 6.71; X, 11.64. Found: C, 75.04; H, 6.61; -1, 11.86. 
Other salts are described in the experimental. Free base melted at  83-84'; calcd. for ClBHj8X20: N, 11.01, Found: PI', 

Recrystallized from methanol ether. e Recrystallized from ethanol ether. 1 Recrystallized from acetone ether. 0 Re- 11.04. 
crystallized from ethanol. * The pseudoureas invariably melted with decomposition. 

T.4BZE I1 

1)IAso L.Il.&O 
1-Diphenylmethyl S.C.,' I.P.,h 

Compounds Mg. K g .  Mg./Kg. 

%;\le thylpseudourea, hydro- 13 50 

0 50 
chloride 

chloride 

hydriodide' 

hydroiodidec 

2-Ethylpseudourea, hydro- 

2-Me' hyl-2-thiopseudoureaJ "5 99 

2-Ethyl-2-thiopseudoureaJ 12 80 

dl-Amphetamine, sulfate p 1 2e 

'Subcutaneous dose increasing spontaneous activity of the 
rat by 50%. bIntraperitoneal dose in the mouse causing 
death in 50% of the animals. 'See Reference 1. dIntra- 
peritoneally. Talues as high as 100 mg./kg., have been 
reported in the literature.B 

bromide, was filtered off and the filtrate evaporated in 
vacuo, leaving a solid residue. The crude product was puri- 
fied by dissolving it in a solution of 500 ml. of ethanol and 
2500 ml. of 0.5% aqueous sodium hydroxide, boiling the 
solution for a few minutes, filtering and finally neutralizing 
with acetic acid to precipitate the product, a white solid, 
35 gm., 44y0, m.p. 119-121". One recrystallization from 
benzene-hexane raised the melting point to 121-122'. 

A n a l .  Calcd. for C14H1ZT2: C, 80.72; H, 5.82; N, 13.46. 
Found: C, 80.35; H, 5.78; N, 13.15. 

1 -Chloro-K-(dzp hen ylmethyl I formamidine hydrochloride. 
(Diphenylmethy1)cyanamide (20.8 g., 0.1 mol.) was dis- 
solved in 600 ml. of ether and hydrogen chloride gas was 
introduced in excess. The precipitated hydrochloride was 
filtered off to yield 26 g., 92%, m.p. 178-180' dec. One 
recrystallization from acetonitrile raised the melting point 
to 180-181' dec. 

A n a l .  Calcd. for ClaH14C12YZ: N, 9.97; C1, 25.25. Found: 
S, 10.23; C1, 25.35. 

1 -( Diphenylmethyl)-2-methylpseudourea hydrochloride. 1- 
Chloro-N-( diphenylmethy1)formamidine hydrochloride ( 10 
g.) was hrated under reflux for 30 min. in 100 ml. of meth- 
anol and then allowed to stand a t  room temperature for 16 
hr. The methanol was removed in uucuo and the oil residue 
was crystallized from acetone ether to yield 6.7 g., 69%, 
m.p. 124-125" dec. One recrystallization from methanol 
ether did not change the melting point (see Table I). 

The hydrochloride (2.8 g., 0.01 mol.) was dissolved in 50 
ml. of methanol containing 0.59 g. (0.011 mol.) of sodium 
methoxide. Enough ether was then added to completely 
precipitate the sodium chloride, which was removed by 

filtration. The filtrate was evaporated zn vacuo to yield 2.0 
g., 83% of the free base, l-(diphenylmethyl)-2-methyl- 
pseudourea, m.p. 101-104'. Two recrystallizations from 
hexane raised the melting point to 105-107' (see Table I). 

(Diphenylmethyl)-2-methylpseudozcrea salts. The following 
ealts were prepared by the addition of the appropriate acid 
to an ether solution of (diphenylmethyl)-2-methylpseudo- 
urea: hydrobromide, m.p. 122-123' dec. Calcd. for ClsH1,- 
BrN20: N, 8.72; Br, 24.88. Found: Y ,  8.69; Br, 25.46. 
Hydriodide, m.p. 117-118' dec. Calcd. for ClsHI,Ir\T20: 
N, 7.62; I, 34.50. Found: Tu', 7.48; I, 34.42. Maleate, m.p. 
157-158" dec. Calcd. for C19HZgN205: N, 7.94. Found: X, 
7.61. 

I-(Diphenylmethy1)-2-propylpseudourea hildrochloride. (Ui- 
phenylmethy1)cyanamide (3.6 g., 0.017 mol.) was dissolved 
in 50 ml. of 1-propanol containing 0.63 g. (0.017 mol.) of 
hydrogen chloride. The reaction mixture was allowed to 
stand at  room temperature for 1 week. It was then evapo- 
rated zn vacuo and the oil residue was triturated with ether 
to yield 4.1 g., 7973 of product, m.p. 115-119' dec. Two 
recrystallizations from acetone ether raised the melting 
point to 125-126' dec. (see Table I). 

Reaction of sodium ethoxide with I-(dzphenylmethyl)-& 
methyl-8-thiopseudourea, hydrochlorzde. 1-(Diphenylmethy1)- 
2-methyl-2-thiopseudourea hydrochloride,' (14.6 g., 0.05 
mol.) nas  suspended in 250 ml. of absolute ethanol containing 
2.3 g. (0.1 mol.) sodium. The solution was heated under 
reflux for 16 hr. and the sodium chloride filtered off, The 
ethanol mas removed in vacuo, leaving a solid residue which 
was triturated IT ith n-ater and neutralized nith acetic 
acid to yield 6 g. of (diphenylmethyl)cyanamide, 5873, m.p. 
110-118". One recrystallization from benzene-hexane gave 
3.6 g., m.p. 116-118', \\-hose infrared spectrum was identical 
a ith that of (diphenylmethyljcyanamide. 

1 -( Dzphmylmethyl)-3-methylguanidzne hydrochlorzde. (Di- 
phenylmethy1)cyanamide (8.4 g., 0.04 mol.) andmethylamine, 
hvdrochloride (2.8 g., 0.04 mol.) TT-ere disfiolved in 200 ml. 
amy1 alcohol arid heated under refliix for 4 hr. The amyl 
alcohol was removed in z"xo  and the oilv residue triturated 
nith ether to yield 6.0 g., 547, of product, m.p. 208-211'. 
Two recrystallizations from ethanol-el her gave an analyti- 
cally pure material n-ith m.p. 233-234" (see Table I). 
iY-(Diphenylmethy1)acetamzdzne hydrochlorzde. 1,l-Diphen- 

ylmethylamine (20.2 g., 0.11 mol.) in 25 ml. of absolute 
ethanol was added dropwise with stirring to (12.4 g., 0.1 
mol. j ethyl ester of acetimidic acid, hydrochloride8 in 100 
ml. of absolute ethanol. Stirring was continued for 3 hr. 
at room temperature. Enough ether was then added to com- 
pletely precipitate the product, 24 g ,  8470, m.p. 2TO- 
280" dec. Three recrystallizations from ethanol gave 

(8) H Gilman, Org. Syntheses, Coll. Vol. I, 5 (1943) 
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analyticallj pure material, m.p. 287-288" dec. (see Table 
1). 

2-(a-Aminobenzyl)pyridine, dihydroch1oride.Q Phenyl-2- 
pyridyl ketone, oxime, 120 g., (0.06 mol.) was dissolved in 
800 ml. of glacial acetic acid containing 30 ml. of water. 
The solution was brought to reflux and 210 g. (3 mol.) 
of zinc dust was added portionwise a t  a rate sufficient to 
maintain refiux. The addition waa complete in 1 hr. and 
heating was continued for an additional hour. The reaction 
mixture was then filtered and the filtrate was made strongly 
alkaline, causing the product to separate. It was taken up 
in ether, dried over sodium sulfate and the ether was re- 
moved in vacuo. The oily residue was distilled to yield 69 g., 
62%, of a pale yellow liquid, b.p. 159-165' a t  3 mm., n y  
1.5961. On standing 1 day a t  room temperature it turned 
dark brown :md emitted a strong odor of ammonia. 

A n a l .  Calcd. for C12H12S2: pi, 15.22. Found: N, 14.38. 
Because of its instability it was converted to a dihydro- 

chloride salt, which was crystallized from ethanol ether, m.p. 
242-244" del:. 

A n a l .  Calcd. for C12H14C12N2: C, 56.10; H, 5.46; C1, 27.55. 
Found: C, 56.46; H, 6.56; C1, 27.44. 

1-( ( ~ - l - P y ?  idylbenzyl)-S-methyl-2-thioz~rea. 2-( a-Amino- 
beneyl)pyridine, 5 g. (0.027 mol.); methyl ester of isothio- 
cyanic acid, 2 g., (0.027 mol.), and 50 ml. of absolute 
ethanol were heated under reflux for 2 hr. Cooling and addi- 
tion of ether caused 6 g., 86%, of product, m.p. 165-166" 
to precipitate. One recrystallization from methanol did not 
change the melting point. 

A n a l .  Cal1.d. for C14H1SN3S: C, 65.37; H, 5.87; N, 16.30. 
Found: C ,  65.43; H, 5.66; N, 16.24. 

1-( a-2-l'yrid ylbenzyl)-l,S-dimethyl-8-thiopseudourea, hy- 
driodide. 1-( a-2-Pyridylbenzyl)-3-methyl-2-thiourea was 
converted into its hydriodide by treatment with hydriodic 
acid in an acetone solution. The hydriodide, 4.1 g., (0.011 
mol.), iodiniethane, 2.1 g. (0.015 mol.), and 50 ml. of 
ethanol wert: heated under reflux for 3 hr. On cooling and 
addition of ether, 2.7 g., 6l%, of product, m.p. 178-180" 

dec., precipitated. Two recrystallizations from ethanol 
raised the melting point to 182-183'. 

Anal .  Calcd. for CljHl8IX3S: S, 10.52; S, 8.02. Found: 
X, 10.30; S, 7.80. 

I-(d,l-Dzphenyl-d-hydroxyethyl )-%thiourea. The fusion was 
carried out in the usual manner in refluxing xylene.' CY- 

(Aminoethyl)benzhydrol, hydrochloride,1° 7.5 g. (0.03 mol.) 
and the ammonium salt of thiocyanic acid, 2.4 g. (0.03 
mol.), gave 3.2 g., 42% of product, m.p. 185-187' dec. 
One recrystallization from ethanol did not change the melt- 
ing point. 

Anal .  Calcd. for ClbH18?;20S: C, 66.14; H, 5.92; S, 10.03; 
S, 11.77. Found: C, 65.72; H, 5.96; N, 10.63; S, 11.90. 

1 -( 2,2-Dzphenyl-d-hydroxyethyl)-d-methijl-2-thiopseudo- 
urea, hydrzodzde. The methylation was carried out in the 
usual manner Tvith iodomethane.1 1-(2,2-Diphenyl-2-hy- 
droxyethyl)-2-thiourea, 2.1 g. (0.008 mol. j ,  gave 2.2 g., 
69'-70, of the produrt, m.p. 150-151' dec. One recrystalliza- 
tion from isopropanol did not change the melting point. 

A n a l .  Calcd. for ClsHldNZOS: X, 6.77; S, i . i4 ;  I, 30.63. 
Found: N, 6.68; S, 7.60; I, 30.97. 

Benzophenone, 3-methyl-%thioisosemicarbazone, hydriodzde. 
The methylation procedure was identical t o  that used for 
the methylation of thioureas with iodomethane.1 Benzo- 
phenone, thiosemicarbazone,ll 2.6 g. (0.01 mol.), gave 3.; 
g., 93%, of product, m.p. 192-194" dec. One recrystalliza- 
tion from isopropanol did not raise the melting point. 

Anal. Calcd. for C15H1JN3S: N, 10.58; S, 8.Oi; I, 31.94. 
Found: X, 10.59; S, 8.09; I, 31.96. 
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Preparation and Properties of p-Cyanoethyltrichlorosilane' 

R. A. PIKE, J. E. McMAHON,~ V. B. JEX,Ia 7.7'. T. BLACK,Ib A N D  D. L. BAILEY 

Received J u n e  19 ,  1969 

Directive catalysts, organic derivatives of Group V -4 elements, are described for the addition of trichlorosilane to acrylo- 
nitrile, which produce only 8-cyanoethyltrichlorosilane. The effect of the cyano group on the rate of hydrolysis of the chloro- 
silane and heat stability of the corresponding silicone polymer are discussed and the utilization of 8-cyanoethyltrichloro- 
silane as a starting material for the preparation of 8-carbethoxyethvl silanes and 8-carboxyethyl silicones is illustrated. 

CHz=CHCN + HSiCl, + S C  f." -SiC13 
Trichlorosilane can add to acrylonitrile with 

formation of tu70 possible isomeric adducts: 

(1) Presented a t  the 134th meeting of the American 
Chemical Society, Division of Orpanic Chemistry, a t  Chi- 
cago, Ill., Sept. 10, 1958. 

( 2 )  (a) Present address: Linde Co., Division of Union 
Carbide Corp., Tonawanda, K. Y. (b )  Patent Department, 

AH, 
a-cyanoethyltrichlorosilane 1 (1) NCCHZCHZS~CL 

8-cyanoethyltrichlorosilane 
(11) Union Carbide Corp., 30 East 42nd St., New York, X. Y. 


