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Ionic Polymerization. XVI. Reactions of 1-Cyclopropylethanol-Vinyl cyclopropane1-3 

BY C. G. OVERBERGER AND A. E. BORCHERT 

RECEIVED MARCH 18, 1960 

The pyrolysis of 1-cyclopropylethyl acetate yielded cyclopentene and smaller amounts of vinylcyclopropane and 1,4-
pentadiene while the sulfuric acid-catalyzed dehydration of 1-cyclopropylethanol produced vinylcyclopropane, 2-methyl-
tetrahydrofuran and small amounts of both cyclopentene and 1,4-pentadiene. The pyrolysis of 1-cyclopropylethyl S-
niethyl xanthate yielded vinylcyclopropane and a trace amount of 1,4-pentadiene while a simultaneous rearrangement of 
1-cyclopropylethyl S-methyl xanthate produced 1-cyclopropylethyl methyl dithiolcarbonate. Mechanisms for these 
thermal and acid-catalyzed rearrangements are discussed. 

Introduction 
Vinylcyclopropane is the first member in a series 

of vinylcycloalkanes which have been prepared 
pure and polymerized in this Laboratory. Re
cently the preparation and polymerization of iso
meric methylvinylcyclohexane have been reported.4 

The purpose of this paper was to evaluate several re
actions of the precursor 1-cyclopropylethanol and to 
describe a synthesis of vinylcyclopropane. 

Demjanov and Dojarenko5 prepared vinylcyclo
propane by a Hofmann exhaustive methylation of 
1-cyclopropylethylamine. More recently, Van VoI-
kenburgh, et a/.,8 and Slabey' have reported that the 
dehydration of 1-cyclopropylethanol with, respec
tively, a catalytic amount of sulfuric acid and a 
heated alumina catalyst yielded vinylcyclopropane 
together with isomeric products. The ready avail
ability of methyl cyclopropyl ketone8 made a 
transformation of 1-cyclopropylethanol a logical 
route for monomer synthesis. A repetition of the 
mineral acid-catalyzed dehydration of 1-cyclopro
pylethanol with complete identification of products,6 

the preparation of both 1-cyclopropylethyl acetate 
and 1-cyclopropylethyl S-methyl xanthate and the 
pyrolyses of the latter esters are described. The use 
of gas phase chromatography greatly facilitated the 
purification and isolation of products. 

Discussion 
1-Cyclopropylethanol and 1-Cyclopropylethyl 

Acetate.—Methyl cyclopropyl ketone8 was re
duced with lithium aluminum hydride,6 90%, and a 
mixture of 1-cyclopropylethanol9 and pentanol-2 
was obtained. Distillation yielded 1-cyclopropyl
ethanol, pure by G.P.C. (gas phase chromatog
raphy), and this alcohol was esterified with a mix
ture of acetic anhydride and sodium acetate.10 

Acetylation with acetyl chloride was not practical 

(1) This is the 16th in a series of papers concerned with ionic poly
merization. 

12) For the previous paper in this series see C. G. Overberger and 
M. G. Newton, T H I S JOURNAL, 82, 3622 (1960). 

C-S) This paper comprises a portion of a dissertation submitted 
by A. E. Borchert in partial fulfillment of the requirements for the 
degree of Doctor of Philosophy in the Graduate School of the Poly
technic Institute of Brooklyn. 

(4) C. G. Overberger and J. E. Mulvaney, T H I S JOURNAL, 81, 4697 
(1959). 

(5) N. J. Demjanov and M. Dojarenko, Ber., S5B, 2718 (1922). 
(6) R. Van Volkenburgh, K. W. Greenlee, J. M. Derfer and C. E. 

Boord, T H I S JOURNAL, 71, 3595 (1949). 
(7) V. A. Slabey, ibid., 74, 4930 (1952). 
(8) Peninsular Chem. Research, Inc., Gainesville, FIa. 
(9) N. J. Demjanov and S. Piaegin, J. Russ. Chem. Soc, 43, 510 

(1911). 
(10) C. G. Overberger and D. Tanner, T H I S JOURNAL, 77, 369 

(1955). 

since the cyclopropyl ring opened and yielded a 
mixture of products.11'16 

Pyrolysis of 1-Cyclopropylethyl Acetate.—The 
pyrolysis10'12 of 1-cyclopropylethyl acetate at 510-
515° yielded a mixture of products, 87%. Cyclo
pentene, the major component, 69%, was identified 
with the aid of G.P.C. and infrared analysis, and 
the properties of this material were identical with 
those found for authentic cyclopentene which was 
obtained from the pyrolysis of cyclopentyl acetate. 
Similar methods aided in the identification of vinyl
cyclopropane, 12%, 1,4-pentadiene, 10%,13 and 
isoprene and /raws-1,3-pentadiene which were 
present in small amounts. Evidence that small 
quantities of gaseous products, such as propylene, 
probably were produced during the pyrolysis was 
also obtained. 

The formation of cyclopentene probably resulted 
from either a one-step elimination-rearrangement 
(b) or from a two-step reaction (a) in which vinyl
cyclopropane was an intermediate, as illustrated in 
Fig. 1. Evidence for a two-step reaction was found 
when a solution of an olefin mixture containing 
vinylcyclopropane in acetic acid was subjected to 
the same pyrolytic conditions and both cyclopen
tene and 1,4-pentadiene were obtained. The py
rolysis of a mixture of 1,3-pentadiene and acetic 
acid, however, failed to yield a cyclized product; 
and the pyrolysis of 1,5-pentadiyl acetate yielded 
1,4-pentadiene and only a trace amount of cyclo
pentene as evidenced by G.P.C. These latter ob
servations coupled with the fact that the residue 
from the pyrolysis of 1-cyclopropylethyl acetate 
contained no detectable rearranged non-olefinic 
products made unlikely the possibility that other 
isomeric species were responsible for the formation 
of cyclopentene. 

The major proportion of cyclopentene formed 
during the pyrolysis of 1-cyclopropylethyl acetate 
undoubtedly arose from a thermal rearrangement 
of vinylcyclopropane. The identities of the prod
ucts indicated that a concerted cleavage of the 
three-membered ring had occurred mainly in the 
direction of ring substitution.14 If the direction 
had been reversed, isomeric 1,3-pentadiene would 
have been the favored product. 

(11) P. Bruylants and A1 Dewael, Bull. Classe. Sci. Acad. roy. BeIg., 
14, 140 (1928). 

(12) C. G. Overberger, A. Fischman, C. W. Roberts, L. H. Arond 
and J. LaI, T H I S JOURNAL, 73, 2540 (1951). 

(13) Prepared in this Laboratory by Dr. H. Yuki; J. S. Daraday, 
Ed. "Encyclopedia of Hydrocarbon Compounds," Vol. 2A1 Chemical 
Publishing Co., New York, N. Y., 1952. 

(14) E. P. Kohler and J. B. Conant, T H I S JOURNAL, 39, 1404 
(1917). 
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Fig. 1.—-Pyrolysis of 1-cyclopropylethyl acetate. 

Sulfuric Acid-catalyzed Dehydration of 1-Cyclo-
propylethanol.—The procedure of Van Volken-
burgh, et a/.,6 was followed and a mixture of ole
fins, 10%, which contained vinylcyclopropane, 8 3 % , 
and small amounts of 1,4-pentadiene, 4 % , and 
cyclopentene, 9%, was obtained. In addition, a 
10% conversion to 2-methyltetrahydrofuran was 
found to accompany the major reaction of ring open
ing which resulted in the formation of unsaturated 
alcohols and unsaturated hydroxyethers. 

The formation of olefins by a mechanism proceed
ing through a cyclopropylcarbinyl type carbonium 
ion15 was considered, and vinylcyclopropane, cyclo
pentene and 1,4-pentadiene could have arisen from 
rearrangements of a 1-cyclopropylethyl carbonium 
ion. However, the formation of an oxygenated 
product indicated tha t a direct acid-catalyzed ring 
opening was operative to a significant extent. A 
combination of acid-catalyzed ring opening and de
hydrat ion is proposed to best explain these t rans
formations without suggesting any detailed inter
mediate or transition state. 

Figure 2 : A preference for heterolytic ring scis
sion in the direction of substitution probably was 
operative and a similarity to the observations de
scribed for the pyrolysis of 1-cyclopropylethyl 
acetate was noted. A possible ethylidenecyclo-
propane intermediate, which had been proposed for 
acid-catalyzed dehydrations,1 6 was considered to be 
of little utility to the mechanism of olefin formation. 

Reactions which involved ring opening could in
troduce the ionic conditions favorable to the forma
tion of the unsaturated alcohols and unsaturated 
hydroxyethers which were observed. 

Pyrolysis of 1-Cyclopropylethyl S-Methyl Xan-
thate.—1-Cyclopropylethyl S-methyl xanthate was 
prepared by a s tandard procedure17 and isolated. 
The pyrolysis of this ester yielded vinylcyclopro
pane and trace amounts of 1,4-pentadiene and a 
lower boiling unidentified olefin, which might have 
been ethylidenecyclopropane. Conversion to ole
fins was 47 -52% and vinylcyclopropane, 9 5 % , was 
readily isolated and purified. The pyrolysis of 1-
cyclopropylethyl S-methyl xanthate was used for 
the preparation of vinylcyclopropane suitable for 
polymerization studies.18 The small amount of 

(15) J. D. Roberts and R. H. Mazur, T H I S JOURNAL, 73, 2509 (1951). 
(16) C. F. H. Allen and R. Boyer, Can. J. Research, 9, 159 (1933). 
(17) R. A. Benkeser and J. J. Hazdra, T H I S JOURNAL, 81 , 228 

(1959). 
(18) C. G. Overberger, A. E. Borchert and A. Katchman, Interna

tional Polymer Symposium, Moscow, 1960. 

(a) Acid-catalyzed dehydration 

-CH-V-OH 2
8 

(b) Acid-catalyzed ring opening 

? H . 
C X z C H 3 

(c) Combination of acid-catalyzed dehydration and ring 
opening 

; H . 

H 

C H - T - O H I 

CH2^--H 

C H 2 = C H C H 2 C H = C H 2 

Fig. 2.—Sulfuric acid-catalyzed dehydration of 1-cyclo-
propylethanol. 

1,4-pentadiene produced during the lat ter pyrolysis 
could have arisen from a coordinated elimination-
rearrangement reaction, Fig. 3, or from a thermal 
isomerization of vinylcyclopropane. Since the 
transition s tate in thermal elimination in esters was 
considered to possess some degree of double bond 
character,19 conditions favorable to a rearrange
ment probably were present. The comparatively 
low temperature (130-230°) reaction conditions 
made it appear unlikely t ha t an isomerization of 
vinylcyclopropane would take place, bu t this 
possibility cannot be ruled out entirely and was not 
tested by experiment a t these temperatures. 

-CH "CSCH3 CH 

CH2 

CH 2—CHCH 2CH —CH2 

Fig. 3.-—'Elimination in the pyrolysis of 1-cyclopropylethyl 
S-methyl xanthate. 

A thermal rearrangement was found to accom
pany the thermal elimination during the pyrolysis 
of 1-cyclopropylethyl S-methyl xanthate (I) and a 
mixture of two components which were stable a t 
360° was obtained. Fractionation a t atmospheric 
pressure yielded the major, higher boiling compo
nent, 1-cyclopropylethyl methyl dithiolcarbonate 
(II) , Fig. 4. The unidentified lower boiling, un
saturated component may have arisen from an al
ternate displacement by thion sulfur on an unsub-
sti tuted ring carbon to yield a 3-pentenyl methyl 
dithiolcarbonate. The rearrangement of xanthates2 0 

(19) C. H. DePuy and R. E. l.eary, T H I S JOURNAL, 79, 3705 (1 957). 
(20) I. M. McAlpine, J. Chrm. Soc, 1114 (1931). 
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Fig. 4.- Rearrangement in the pyrolysis of 1-cyclopropyl-
ethyl S-methyl xanthate. 

has been reported and dithiolcarbonates have 
been isolated.21 The degree to which this undesir
able rearrangement occurred during the pyrolysis of 
1-cyclopropylethyl S-methyl xanthate indicated 
tha t the latter system possessed an inherent prop
erty which favored such a co-reaction. Steric 
factors undoubtedly are operative, but electronic 
factors associated with the of-carbon atom are 
viewed to be more important. The presence of the 
cyclopropyl group probably increased the electro-
philicity of the a-carbon atom2 2 which would 
facilitate the easy displacement by nucleophilic 
thion sulfur. I t was noted that the pyrolysis of 
3-cyclohexenylmethyl S-methyl xanthate,2 3 where 
the electronic effects exerted by the ring are too 
distant to influence significantly the course of 
elimination, proceeded to 80% conversion to 4-
methylenecyclohexene. In addition, the reported 
favored rearrangement from thion sulfur to car-
bonyl oxygen24 would be expected to contribute to 
the driving force for rearrangement. 

Infrared absorptions in the ranges 3099-3072 and 
3033-2995 cm. ^ 1 due to carbon-hydrogen stretch
ing modes in the three-membered carbocyclic sys
tem25 have aided in the identification of products in 
the elimination and rearrangement reactions which 
involved 1-cyclopropylethanol and its derivatives. 
This analytical tool was of value in the identifica
tion of 1-cyclopropylethanethiol, which was ob
tained from the saponification of !-cyclopropyl
ethyl methyl dithiolcarbonate. The latter mercap-
tan was treated with 2,4-dinitrofluorobenzene26 and 
a crystalline 1 -cyclopropylethyl 2',4'-dinitrophenyl 
sulfide also was obtained. 

A description of the polymerization of vinyl-
cyclopropane, the characterization of crystalline 
polyvinylcyclopropane and a discussion of reac
tions which yielded modified polyvinylcyclopro-
panes will be presented separately.14 

Experimental 
Instrumental Analysis.—Gas phase chromatography 

(G.P.C.) measurements were made on a Perkin-Elmer model 
154-B vapor fractometer. A Perkin-Elmer model 112-G 
single beam infrared spectrophotometer was used to obtain 
carbon to hydrogen stretching frequencies in the 2850-
.'JlOO c m . - 1 region and a Perkin-Elmer model 21 double 
beam instrument serviced the 2-15 /i infrared region. 

1-Cyclopropylethanol 9.---From 84.1 g. (1 mole) of 
methyl cyclopropyl ketone,8 W'"D 1.4222, and !Ui g. (0.25 
mole) of lithium aluminum hydride, a mixture of alcohols 
boiling at 121 42.3° (751 mm.), 77.3 g\, 90%, was obtained. 
(V.P.C. showed that 2-pentanol was present to approximately 

(21) P . V. I .aakso , Siuinlen Krmi, 16B , 1!) (194U). 
(22) J. D , R o b e r t s and V. C. C h a m b e r s , T H I S J O U R N A L , 7 3 , .'ilWII 

n!).".!). 
(2:3) C. C Overber<;er and A. H. Borehe r t . resul t s to be publ i shed . 
(2-1) O. L. O 'Connor and H. R. Nace , T H I S JoiiRNAr., 74 , .1454. 

(1952). 
12."i> S. K. Wiberly , S C. Bnnee and W. 11. Bauer, A uul. ('lirm., 32 , 

217 '19Wl). 
(2Ii) R, W, lio' .t . I, C, T u r n e r and I-:. Ii . \ n i t o i i . T i n s Jm 'K.SAI., 

64, ins.", , i!i:::.'i 

5/o, and rectification through a 14" packed column yielded 
1-cvclopropylethanol boiling at 123-123.5° (755 mm.), 
K25D 1.4292, d2\ 0.8848, .VD 25.11, (calcd. 25.33), C-H 
absorptions at 3007 and 3080 c m . - 1 , O-H absorption at3600 
cm.- 1 [lit.0 b .p. 123.5° (760 mm.), 80%, M20D 1.4316, 
dwi 0.8893]. 

1-Cyclopropylethyl Acetate.—A mixture of 90 g. (1.05 
moles) of 1-cyclopropylethanol, M25D 1.4292, 214 g. (2.09 
moles) of acetic anhydride and 37 g. of fused sodium acetate 
was allowed to react at 90° for 18 hr.,10 cooled and added 
to chopped ice. The aqueous phase was extracted with ether 
and the organic phase, after drying, was distilled to yield 
material boiling at 135-141° (755 mm.), 108.3 g., 84%, 
which was further rectified through a 14" packed column 
to yield 1-cvclopropvlethvl acetate boiling at 139-140° 
(755 mm.), 102 g., «2 5D 1.4140, d2i, 0.9262, C-H absorp
tions at 3010 and 3080 cm."1 , C = O absorption at 1735 
cm. - 1 . The latter ester gave a single absorption in G.P.C. 

Anal. Calcd. for C7H1OO.: C, 65.58; H, 9.44; .VD, 
34.70. Found: C, 65.71; H, 9.67; 2/0,34.59. 

Pyrolysis of 1-Cyclopropylethyl Acetate.—Pyrolysis10'12 

was carried out at 510-515° in a 12 X 7A" Pyrex glass tube 
packed with 7 X 7 mm. Pyrex glass Raschig rings and at an 
ester flow rate into the column of 0.2 ml. /min. at a positive 
nitrogen pressure. From 123.7 g. (0.965 mole) of 1-cyclo-
propylethyl acetate, B25D 1.4140, 52 g., 87%, of an olefin 
mixture boiling at 25-45° (755 mm.) was obtained. A tioii-
olefinic residue, 11 g., 9 1 % conversion, was shown to be 
unreacted 1-cyclopropylethyl acetate. 

Rectification of the olefin mixture, which contained 6 
components, through a 90 theoretical plate concentric tube 
column yielded 9 fractions. A fraction boiling at 25-29° 
(755 mm.) was mainly 1,4-pentadiene by a comparison of 
G.P.C. graphs and infrared spectra with authentic 1,4-
pentadiene.13 Material boiling at 39.5-41.5° (755 mm.) 
was mainly vinylcyclopropane, while cvclopentene A boiled 
at 44° (755 mm.), 69%,, M25D 1.4202, d2\ 0.7664, .VD 22.50, 
C-H absorptions at 3060, 1615 and 905cm." 1 . 

Anal. Calcd. for C5H5: C, 88.16; H, 11.84. Found for 
cvclopentene A: C, 88.30; H, 11.74. 

Cyclopentyl acetate, boiling at 152° (7 
1.4290 [lit.27 b.p. 152.5-153° (760 mm. 

m m . ) , K25D 
1.4318] was 

prepared and pyrolyzed as above (575-580°) to yield cyclo-
pentene B boiling at 43.5-44° (755 mm.), 8 1 % , nno 1.4196, 
dr\ 0.7630, .VD 22.57 [lit.28 b.p. 41-42° (aim.) , K25D 1.4190]. 
Compounds A and B were identical in both G.P.C. and in
frared analysis, and an absorption at 3060 c m . - 1 M was found 
in the infrared spectrum of each of these materials. 

Pyrolysis of Vinylcyclopropane.—A solution of 3 g. (0.044 
mole) of an olefin mixture consisting of vinylcyclopropane, 
68%,, cvclopentene, 3 1 % , and 1,4-pentadiene, 0 .3%, and 
15 ml. of glacial acetic acid was pyrolyzed10'12 at 500-520° 
at a flow rate of 0.2-0.3 ml./min. Distillation of the pyroly-
sate yielded 1.5 g. (50% recovery) of material boiling in the 
range 20-42.5° (755 mm.). The recovered material con
tained cvclopentene, 70%, vinylcyclopropane, 28"^, and 
.1,4-pentadiene, 3 % . 

Dehydration of 1-Cyclopropylethanol.—The procedure 
of Van Volkenburgh, et al.fi was followed. A mixture of 20 
g. (0.232 mole) of 1-cyclopropylethanol, K25D 1.4298, and 
4 drops of sulfuric acid, sp. gr. 1.84 g./ml. , was boiled in a 
small distillation assembly. The initial pot temperature 
was 95° and rose to a 150° value after 10 days whereupon 
a light green distillate, 10 ml., which had collected was dis
tilled to yield 1.4 g., 8.9%, of a 3-component olefin mixture 
boiling 25-45° (755 mm.) and 2.05 g., 10%, of 2-methyl-
tetrahydrofuran, H2SD 1.4056, boiling at 76 80° (755 mm.). 
Yinyleyclopropane, 8 3 % , 1.4-pentadiene, 4%, and cyclo-
pentene, 9%, were identified with the aid of G.P.C. and 
infrared analysis. 

The darkly colored pot residue was washed and, after 
drying, was fractionated. G.P.C. and infrared analysis 
indicated that the material boiling at 126-170° (755 mm.) 
consisted largely of unidentified, unsaturated alcohols while 
that boiling at 170-182° (755 mm.) contained unidentified, 
unsaturated hydroxy ethers. 

(27) A I, Vngel. J. Clh-in. .So1,, IX(I(I ilH-iS). 
,'2S) H. Adkins and S. H. Watfcins, T i n s Jm B V.. 73 . 2 I S I I 

29) Iv K. Ph ' ler and N. Aemiisia , ./, R,->r,mlt Y nil Pur \ 
I-. 43 , 2.7 ! 19 I9,i i t-porh'd a :;oi;7 e ill. ' v a l u e fui' c y d o p e i i t e n r 

file:///nitoii
al.fi
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l-Cyclopropylethyl S-Methyl Xanthate.—A general pro
cedure for xanthate preparation1'1 was employed. From 
46.2 g. (0.495 mole) of 1-cyclopropylethanol, W25D 1.4292, 
there was obtained 1-cvclopropvlethvl S-methvl xanthate 
boiling at 70° (0.2 mm.), 45.7 g., 52 .3%, M26D 1.5454, 
d-h _ 1.0878, C-H absorptions at 3005 and 3082 cm. - 1 , 
additional absorptions at 1225 and 1050(s) cm. - 1 . 

Anal. Calcd. for C7Hi2OS2: C, 47.69; H, 6.86. Found: 
C, 47.84; H, 7.02. 

Pyrolysis of l-Cyclopropylethyl S-Methyl Xanthate.— 
l-Cyclopropylethyl S-methyl xanthate was pyrolyzed10'12 

as previously described for 1-cyclopropylethyl acetate. 
From 21 g. (0.119 mole) of 1-cyclopropylethyl S-methvl 
xanthate, W25D 1.5454, and at 200-245°, 3.7 g., 46%, of 
material boiling at 25-40° (755 mm.) was obtained. The 
latter material was washed with 50 ml. of cold 5 % aqueous 
sodium bicarbonate, dried over calcium hydride and distilled 
from sodium metal to yield 1.1 g. of a 3-component olefin 
mixture. 

Alternatively, 1-cyclopropylethyl S-methyl xanthate 
(116.8 g., 0.66 mole) was boiled in a small distillation 
assembly. Ebullition commenced at a pot temperature of 
130° and the temperature slowly rose to a steady 230° value 
at which it was maintained for an additional 2 hr. The 
distillate was treated as above to yield 20 g., 44.5%, of 
an olefin mixture consisting of vinylcyclopropane, 9 5 % , 
1,4-pentadiene, trace amount, and an unidentified olefin, 
trace amount. Rectification through a 90 theoretical 
plate concentric tube column vielded vinylcyclopropane 
boiling at 40.5-40.8° (755 mm.), M25D 1.4104, <f254 0.7157, 
C-H absorptions at 3005, 3019, 3083, 1645(s), 1020(s), 
and 905(s) cm." 1 [lit.7 b .p . 40.19° (760 mm.) , n2»D 1.4138, 
i20

4 0.72105, 54% from 1-cyclopropylethanol by dehydra
tion over alumina]. 

Anal. Calcd. for C5H,: C, 88.16; H, 11.84; Mo, 23.34. 
Found: C, 88.03; H, 12.02; ifD,23.60. 

l-Cyclopropylethyl Methyl Dithiolcarbonate.—The pot 
residue, S-methyl xanthate, above, was a two-component 
mixture as evidenced by G.P.C. Pyrolysis at 360° 
failed to cleave this material. Distillation of 61.8 g. of this 
material through a 7" Vigreux column followed by recti
fication through a 14" packed column vielded a vellow oil 
boiling at 236-237° (759 mm.), 25.2 g., M25D 1.5358, <225

4 
1.0908, which was pure in G.P.C. Absorptions at 3002 
and 3082 c m . - 1 indicated that the cyclopropyl group had 
remained intact, and additional absorptions at 1645(s) 
and 868(s) c m . - 1 were noted for 1-cyclopropylethyl methyl 
dithiolcarbonate. 

A knowledge of the acid dissociation constants 
tif simple mercaptans is fundamental to an under
standing of the chemistry of these compounds for 
two reasons. First, many important reactions of 
mercaptans may proceed through the mercaptide 
ions, and secondly the acid dissociation con
stants can give important information about the 

(1) This research was supported, in part, by the U. S. Army Medi
cal Research and Development Command through contract DA-40-
IS3-Mr>-2027 and in part by the National Science Foundation through 
grant N'o, N.S.F.-G5431. Reproduction in whole or in part is per
mitted for any purpose of the United States Government. 

Anal. Caled. for C7H1OOS2: C, 47.69; H, 6.80; S, 36.37. 
Found: C, 47.54; H, 7.00; S1 36.20. 

1-Cyclopropylethanethiol.—l-Cyclopropylethyl methyl di
thiolcarbonate (14 g., 0.079 mole), «2BD 1.5334, was saponi
fied essentially according to the procedure of Shriner, et al.x 

The mixture was acidified with acetic acid since mineral acids 
could open the cyclopropyl group. The aqueous phase was 
extracted with ether and the organic phase, after washing 
with 5 % aqueous sodium bicarbonate and drying, was dis
tilled to yield 1-cvclopropvlethanethiol boiling at 115-
115.5° (758 mm.), 2.5 g., 3 1 % , K25D 1.4626, d25, 0.8830, 
C-H absorptions at 3004 and 3079 cm."1 . 

Anal. Calcd. for C5H10S: C, 58.76; H, 9.86; S, 31.37; 
.1/D, 31.50. Found: C, 58.85; H, 9.50; S, 31.78; MD, 
31.83. 

1-Cyclopropylethanethiol was treated with 2,4-dinitro-
fluorobenzene essentially according to the procedure of 
Bost, et al.,K and an orange-yellow crystalline sulfide melt
ing at 74.5-75° was obtained. 
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Summary.—(1) l-Cyclopropylethyl acetate was 
prepared and pyrolysis of this material yielded 
cvclopentene and smaller amounts of vinylcyclopro
pane and 1,4-pentadiene. (2) 1-Cyclopropyletha-
nol yielded vinylcyclopropane, 2-methyltetrahy-
drofuran and small amouuts of both 1,4-pentadiene 
and cyclopentene when subjected to sulfuric acid-
catalyzed dehydration. (3) l-Cyclopropylethyl 
S-methyl xanthate was prepared and pyrolysis of 
this material yielded vinylcyclopropane and 1-
cyclopropylethyl methyl dithiolcarbonate. 

(30) R. T. Shriner, R. C. Fuson and D. Y. Curtin, "The Systematic 
Identification of Organic Compounds,'- John Wiley and Sons, Inc., 
New York, N. Y., Fourth Ed., 1956, p. 23Ii. 

distribution of electrons in mercaptans.2 In spite 
of this, there seem to be only a small number of 
such constants available,2~10 and most of these are 

(2) M. Calvin in S. Colowick, et al., "Glutathione," Academic 
Press, Inc., New York, N. Y., 1954, Chap. I. 

(3) G. Schwarzenbach, HeIv. Chim. Acta, 15, 1468 (1932). 
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The acid dissociation constants of a number of mercaptans have been measured by a variety of methods. These con
stants, along with some taken from the literature, have been correlated with the Taft cr*-parameters. The correlation holds 
for eleven mercaptans but fails for thiophenol and hydrogen sulfide. The former is attributed to a resonance effect, the 
latter to a steric effect on solvation. 


