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arsine oxide (V) which crystallized from water as colorless 
needles m.p. 186-188', undepressed on admixture with an 
authentic sample. 

E.  p-Dimethylaminobenzaldehyde (0.15 g.) and IIIe 
\\-ere treated as described. Elution with 50% benzene- 
chloroform afforded 0.29 g. (Si?&) of p-dimethylamino- 
benzalfluorene (IVe) which crystallized from ethanol as 
yellow microcrystals, m.p. 135-135.5' (lit.21 m.p. 135- 
136') 

Anal. Calcd. for C ~ ~ H I Q N :  C, 88.8; H, 6.5; S, 4.7. Found: 
C, 88.6; H, 6 . 7 ;  S, 4.6. 

Elution with methanol afforded 0.16 8. (51%) of tri- 
phenylarsine oxide (V)  which crystallized from water as 
colorless needles, m.p. 190-192', undepressed on admixture 
with an authentic sample. 

F. Acetaldehyde (0.30 g.) and IIIe were dissolved in 20 
ml. of chloroform and the solution was heated in a sealed 
tube for 3 hr. The usual workup followed. Elution with ben- 
zene afforded 0.26 g. (91%) of 9-ethylidenefluorene (IVh) 
which crystallized from ethanol-water as colorless needles, 
m.p. 102-104", undepressed an admixture with an authentic 
sample (lit.24 m.p. 104"). Elution with methanol afforded 
0.37 g. (78%) of triphenylarsine oxide (V) which crystal- 
lized from water as colorless needles, m.p. 191-194', unde- 
pressed an admixture with an authentic sample. 

PITTSBURGH 13, PA. 
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Cyclohexanone and 2-, 3- and 4methylcyclohexanones have been condensed with acetylene to give the respective l-ethinyl- 
cyclohexanols. The I-ethinylcyclohexanols were hydrogenated to the respective 1-vinyl- and I-ethylcyclohexanols. The 1 - 
vinylcyclohexanols have been treated with phosphorus tribromide to give the corresponding rearranged p-cyclohexyliden- 
ethyl bromides which have been converted to the pyridinium salts. The latter were treated m-ith p-nitrosodimethylaniline 
and alkali (Krohnke's method) to give the corresponding nitrones which were hydrolyzed to the corresponding aldehydes. 
The I-ethinyl-, 1-vinyl- and 1-ethylcyclohexanols prepared were subjected to pharmacological tests. 

In attempts to extend the application of Kroh- 
like's method of synthesis of aldehydes' to the prep- 
aration of a,p-unsaturated aldehydes in the ali- 
phatic and alicyclic series, the reaction conditions 
were first studied using cinnamyl bromide and 
geranyl bromide.2 The optimum conditions thus 
obtained have been used for the preparation of 
cyclohexylideneacetaldehyde and 2-, 3- and 4- 
methylcyclohexylideneacetaldehydes. 

Cyclohexylideneacetaldehyde has been prepared 
by other workers by chromic acid oxidation of p- 
cyclohexylideneethanol (Dimroth4) and from 1- 
allylcyclohexanol by ozonization (Aldersley et ~ l . , ~  
Braude and Wheeler6). Braude and Wheeler6 de- 
scribe its preparation from cyclohexanone by the 
ethoxyacetylene method. These workers prepared 
2-methylcyclohexylideneacetaldehyde by similar 
methods.6 ( A  '-' 

(1) F. Krohnke and E. Borner, Rer., 69, 2006 (1936); F. 
Iirohnke, ilngew. Chern., 65,612 (1953). 

( 2 )  31. C. Chaco and B. H. Iyer, J .  Indian Inst. Sci., 
36, No. 3, 160 (1954). (Part of the work is in press). 

(3) The work is outlined in preliminsry communications, 
('hpm. R. Ind. (London), 155 (1956); Curr. Sci. (India),  22, 
240 (1933). 
(4) E;. Dimroth, Ber., 71, 1333 (1938). 
( 5 )  J. B. Aldersley and G. N. Burkhardt, J. Chem. Soc., 

545 (1938); J. B. Aldersley, G. N. Burkhardt, A. E. Gillam, 
and ?z. C. Hindley, J .  Chem. Soc., 10 (1940). 

(6)  E. A. Braiide and D. H. Wheeler, J .  Chem. Sor., 320 
(1955). 

The cyclohexanones (cyclohexanone, 2-methyl- 
cyclohexanone, 3-methylcyclohexanone, and 4- 
methylcyclohexanone) were first condensed with 
acetylene in the presence of sodium acetylide in 
liquid ammonia to give the corresponding 1- 
ethinylcyclohexanols. The three methyl l-ethinyl- 
cyclohexanols can exist in cis and trans forms. 
Two forms (solid and liquid) of both 2- and 4- 
methyl - 1 - ethinylcyclohexanols have been re- 
ported.'0-13 In the present study these carbinols 
also have been separated into solid and liquid forms. 
Rupe and co -~orke r '~  prepared solid (m.p. 47.5') 
and liquid forms of optically active 3-methyl-l- 
ethinylcyclohexanol. Following their procedure the 

( 7 )  H. Rupe and E. Kambli, Helv. Chim. Acta, 9, 672 
(1926); H. Rupe, R. Messner, and E. Kambli, Helv. Chim. 
Acta, 11,449(1928). 

(8) F. G. Fisher and K. Lowenberg, A n n ,  475, 203 
(1929); c. D. Hurd and R. E. Christ, J .  Am.  Chem. Soc., 59, 
118 (1937). 

(9)  J. 1). Chanley, J .  -1m. Chem. SOC., 70, 241 (1948). 
(10) 11'. Shiuh and hl. Ilu,  J .  Chznese Chem. Soc., 10, 

l(1043); [Chem. Abstr., 39, 1394 (1045)j. 
(11) N. A. Milas, N. S. MacDonald, and n. M. Black, 

J .  Am. Chewi. Soc., 70, 1829 (1948); Ian EIeilhron, E. R. 
H. Jones, D. G. Lewis, and B. C. L. Weedon, J .  Chem. Soc., 
2023 (1949); G. Stork, S. S. Wagle, and P. C. Mukharji, 
J .  Am. Chem. SOC., 75,3197 (1953). 

(12) J. D. Billimoria, Nature, 170, 248 (1952);  J .  Chem. 
Sor., 2626 (1953). 

(13) J. D. Billimoria and X. F. Jlaclagan, J .  Chem. SOC., 
3257 (1954). 

(14) H. Rupe and E. Iiambli, .l n n  , 459, 195 (1927). 
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optically inactive 3-methyl-1-ethinylcyclohexanol 
prepared here was separated into solid (m.p. 23-25') 
and liquid forms. These probably correspond to two 
stereoisomers. 

The ethinylcarbinols were hydrogenated to 
vinyl- and ethylcarbinols. For partial hydrogena- 
tion palladium-calcium carbonate catalyst was 
used initially, and later Lindlar's catalyst,15 the 
latter proving to be excellent in such cases. For 
complete hydrogenation palladium-calcium car- 
bonate was used. 

The vinylcarbinols were treated with phosphorus 
tribromide to give the corresponding rearranged 
cyclohexylideneethyl bromides. The unsaturated 
bromides are unstable a t  high temperatures and 
should be distilled using as low a temperature as 
possible. They may be used for the next step 
without distillation. 

The bromides were converted to the pyridinium 
salts by mixing with absolute pyridine. Of the four 
pyridinium bromides, 3- and 4-methylcyclohexyl- 
ideneethylpyridinium bromides were obtained in 
crystalline form; the others remained pasty. 

The pyridinium bromides were treated with p -  
nitrosodimethylaniline and alkali to give the re- 
spective nitrones. Of the four nitrones only 2- 
methylcyclohexylidenemethyl-N- ( p  - dimethylami- 
nopheny1)-nitrone was obtained in solid form ; 
the others separated as a dark smeary mass which 
was not purified further. To obtain the aldehyde, 
benzene was used as the main solvent, as described 
in the Experimental section, and the benzene layer 
containing the nitrone was washed finally with 
dilute hydrochloric acid to hydrolyze the nitrone. 
When, in one case, methanol was used as solvent 
in the place of benzene, the yield of aldehyde was 

OH VI11 
R G o  - R G  C=CH 

I 
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low. The aldehydes were characterized by both 
semicarbazone and 2,Cdinitrophenylhydrazone de- 
rivatives and their ultraviolet absorption spectra. 

The yields of the aldehydes from the pyridinium 
bromides were generally 45-50%. The low yields 
may be due to the formation of appreciable amounts 
of cyclohexenylethyl bromides during the reaction 
of 1-vinylcyclohexanols with phosphorus bromide, 
which involves an allylic rearrangement. The tend- 
ency for the formation of a cyclic double bond in 
the cyclohexane ring is known.*B Shifting of the 
double bond to the ring can take place at a later 
stage also. If cyclohexenylethylbromide is formed, 
it will also form the pyridinium salt which will then 
be present along with cyclohexylideneethylpy- 
ridinium bromide. However, bromides which are 
not activated by proximate activating groups are 
not known to react with pnitrosodimethylaniline 
and alkali under the experimental conditions used 
to produce the respective nitrones. Therefore, al- 
though the over-all yield may be affected. it is 
unlikely that P, yunsaturated aldehydes arising 
from cyclohexenylethyl bromides are present along 
with a#-unsaturated aldehydes. The ultraviolet 
absorption data afford evidence for the ahsence of 
any appreciable amount of the unconjugated i.omer. 

Phamcology of 1-ethinyl-, I-vinyl- anti 1- 
ethylcyclohexanols and their monomethgl homologs. 
The announcement of the hypnotic activity of 
highly unsaturated carbinols by Papa and co- 
workers1' stimulated interest in a systematic study 
of the group of the above-mentioned cyclohexanols 
to evaluate their hypnotic and anesthetic effects. 
It was thought further that the studies might throw 
some light on structure-activity relationship such 
as the effects of cis-trans isomerism, degree of un- 
saturation and variation of the position of the 
methyl group in the cyclohexane ring. Pharma- 
cological experiments by AT. Sirsi and P. Surya- 
narayanamurty18 have shown that the activity 
of the vinyl- and ethylcarbinols is negligible com- 
pared with that of their parent ethinylcarbinols. 
This is in conformity with the observations of 
Papa et aZ.19,20 It is interesting to note that ( ~ 0 1 . ) ~ ~  
-2-methyl-1-ethinyl-cyclohexanol showed the least 
toxicity of the ethinylcarbinols. 

(16) G. A. R. Kon, J .  Chem. Soc., 248 (1931); G. A. R. 
Kon and R. S. Thakur, J .  Chem. Soc., 2217 (1930); H. C. 
Brown, J .  O T ~ .  Chem., 22, 439 (1957). 

(17) D. Papa, F. J. Villani, and H. F. Ginsberg, Arch. 
Biochem. Biophys., 33,482 (1951). 

(18) M. Sirsi and P. Suryanarayanamurty, J .  Indian 
Inst. Sei., 37, NO. 4, 276 (1955). 

(19) D. Papa, F. 'J. Villani, and €1. F. Ginsherg, J .  Am. 
Chem. Soc., 76, 4446 (1954). 

(20) Cf. S. L. Shapiro, H. Soloway, and I,. Freedman, 
J. Am. Chem. Soc., 77, 4874 (1955). 

(21) For convenience the solid isomers of the ethinyl 
carbinols and all the compounds obtained from them are 
prefixed (sol.) and the liquid forms and the compounds from 
them correspondingly (liq.). 

VI VI1 
Ia to VIIa. R = H 
Ib  to VIIb. R = CHa in 2- position 
IC to VIIc. R = CHs in 3- position 
Id to  VIId. R = CHB in 4- position 

(15) H. Lindlar, Helv. Chim. Acta, 35, 446 (1952). 
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EXPERIMENTAL 

Absorption spectra were taken in 95% ethanol. Melting 
points are uncorrected. 

l-Ethinl/ZcycZohezanoZs (IIa, IIb, IIc, and IId). Cyclo- 
hexanone and 2-, 3- and 4methylcyclohexanones were con- 
densed with acetylene in liquid ammonia in the presence of 
sodium acetylide adopting the procedure described by earlier 
workers.11 Cyclohexanone (1 mol.) in absolute ether 
(150 cc.) was added during 30 min. to a suspension of sodium 
acetylide, prepared from sodium (1.1 mol.) using ferric 
nitrate (0.5 g.) as catalyst in liquid ammonia (1 l.), while 
the mixture was stirred under a continuous stream of acetyl- 
ene. Stirring and introduction of acetylene were continued 
for an additional period of 4 hr. A further 500 cc. of liquid 
ammonia was added to make up the loss due to evaporation. 
The reaction mixture was kept overnight a t  which time the 
ammonia was allowed to evaporate. The reaction product 
was worked up with water and ether; the ether layer was 
washed successively with 2.4' sulfuric acid, sodium bisulfite 
solution, and sodium bicarbonate solution, dried over anhy- 
drous potassium carbonate, and distilled through a column. 
By similar experiments 2-, 3- and 4methyl-1-ethinylcyclo- 
hexanols (IIb, IIc, and IId) were prepared. The yields and 
boiling points of the respective carbinols are given in Table 
I. 

TABLE I 
-ETHINYL- A N D  2-, 3- AND 4-METHYL-1-ETHINYLCYCLO- 

€IEX.ASOI.S 

Pres- 
B.P., sure. Yield, 

Carbinol "C. mm. 0;; 
- 

1-Ethiriylcyclohexanol ( IIa) 86-88 26 7 5  2 

( I Ib  1 98-102 44 02 
2-Methyl-1-ethinylcyclohexanol 

3-Methyl-1-ethinylcyclo- 

4-Methyl-1-ethinylcyclo- 
hexanol13.19 (IIc, 79-82 10 76 

hexan0113,~9 (IId)  76-80 10 76 5 

forms) were redistilled. The physical constants and the 
analytical data obtained for the ethinylcarbinols and the 
3,5-dinitrobenzoates of the carbinols are given in Table 11. 
All the 3,6dinitrobenzoates crystallized in white flakes from 
petroleum ether. 

I-~inyZcyclohezanols.l~ (IIIa, IIIb, IIIc, and IIId). 1- 
Ethinylcyclohexanol (30 g.) was shaken with hydrogen in 
the presence of palladium-calcium carbonate catalyst (2  g.) 
in ethanol (160 cc.) until the calculated volume of hydrogen 
(6.8 1.) was absorbed. The catalyst was filtered off, solvent 
removed, and the residue distilled to give l-vinylcyclohex- 
anol (26 g.). In  a similar way (sol.) and (liq.) forms of 2- 
and 3-methyl-1-vinylcyclohexanols were prepared from the 
respective (sol.) and (lis.) 2- and 3-methyl-1-ethinylcyclo- 
hexanols. 

For the preparation of (sol.) and (liq.) 4methyl-1-vinyl- 
cyclohexanols, palladium-lead-calcium carbonate catalystl6 
was used. (Liq.)-4Methyl-l-ethinylcyclohexanol (20 g.) 
in petroleum ether "as hydrogenated over palladium-lead- 
calcium carbonate (2 g,) in the presence of quinoline (1 
cc.). Absorption stopped almost completely when 4.1 1. 
(4.01: 1 mol.) of hydrogen was taken up. The catalyst was 
filtered off, the filtrate washed with dilute hydrochloric acid, 
sodium bicarbonate solution, and water, dried over anhy- 
drous sodium sulfate, and distilled to get (lis.) 4-methyl-l- 
vinylcyclohexanol (17 g,). The physical constants and 
analytical data obtained for the vinylcarbinols and the 
3,5-dinitrobenzoates (all crystallized in white flakes from 
petroleum ether) of the respective carbinols are given in 
Table 111. 

1-Ethylcyclohezanols (VIIIa, VIIIb, VIIIc, and VIIId). 
1-Ethinylcyclohexanol (4 g.) was shaken with hydrogen in 
the presence of palladium-calcium carbonate catalyst 
(0.25 g.) in ethanol until i t  ceased to absorb hydrogen. 
The catalyst was filtered off, solvent removed and the 
residue distilled to give 1-ethylcyclohexanol (3.25 g.) 
Similarly the (sol.) and (liq.) forms of 2-, 3- and 4methyl- 
1-ethylcyclohexanols were prepared from the respective 
(sol.) and (liq.) methyl 1-ethinylcyclohexanols. The prop- 
erties and the analytical data of the carbinols and the 3,5- 
dinitrobenzoates (white flakes from petroleum ether) of the 
respective carbinols are given in Table IV. 

TABLE I1 
ETHIXYLCARBIXOLS A N D  THEIR 3,5-DISITROBESZOAl'ES 

Data for Carhinol. CsH,,O 
Carbinol lf .P. ,  B.P., Pressure, Carbon, yo Hydrogen, % 

? j 0 a  "C. "C. mm. Calcd. Found C'alcd. Found 
- - - - - - 1. (Sol.)IIb 60' 

2 .  (Liq.) IIb 84-85 17.5 78.25 78.11 10.14 10.1 
3. (Sol.)IIc 23-25 82 10 78.35  78.23 10.14 10.11 
4. (Liq.) IIc 82 10 78.25 78.36 10.14 10.13 
5 .  (Sol.) IId 1:Y 84 10 78.25 78.21 10.14 10.18 
6. (Liq.) :Id 83-84 10 78.25 78.17 10.14 10.21 

Data for C16HlSS20~ 
3.5-I)initro- benzoateb 

. __ 
M.P., Xitrogen, yo 
"C. Calcd. Found 

] O l d  8 43 8 5.7 
8 43 8 52 

113-113 8 13 8 1% 
8 33 

117-148 8 43 8 18 
8 43 

- - 

- .- 

a (1) (Sol.)-2-Methyl-l-ethinylcyclohexanol. (2) (1iq.)-2-Nethyl-1-ethinylcyclohexanol. (3) (sol.) 3-lfethyl-1-ethinyl- 
cyclohexanol. (4) (liq.)-3-Methyl-l-ethinylcyclohexanol. ( 5 )  (sol.)-4-Illethyl-l-ethinylcyclohexanol. ( 6 )  (liq.)-4-X'fethj 1-1- 
ethinylcyclohexanol. The 3,5-dinitrobenzoates of (sol.) and (liq.) 2-methyl-I-ethinylcyclohexanols were prepared srprl- 
rately; but on repeated recrystallizations both melted at  the same temperature with no depression in mixed melting point, 
showing their identity. Similar results were obtained in the case of the 3- and 4-methyl-1-ethinylcyclohexariols. Cf. Refer- 
ences 10, 11, and 12. Cook and Lawrencez2 prepared the 3,5-dinitrobenzoate from 2-methyl-1-ethinylcyclohexanol withoiit 
separating into solid and liquid forms, reported m.p. 76 5-79". e Billimoria reports m.p. 3A0.13 

2-, 3- and 4-Xlethyl-I -ethinylcyclohexanols were chilled Cyclohexylirleneethylbromides (IVa, IVb, IVc, and IVd). 
by an ice-salt mixture and filtered through a funnel kept To 1-vinylcyclohexanol (16 g.) containing anhydrous pyri- 
n-c.11 cooled by ice water. The residues were crystallized dine (1 g.) in anhydrous petroleum ether, b.p. 40-60", 
from pc2troleum ether (b.p. 30-60"). The filtrates (liquid (30 cc.) was added phosphorus tribromide (20 g.) very slowly 
-- and carefully under efficient cooling and stirring. After being 

(22) J. IT. Cook and C. A.  Lawrence, J .  Chem. SO~.,  58 kept for 16 hr. a t  room temperature, the reaction mixture 
(1938). was decomposed with ice cold water and extracted with 
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TABLE I11 
VINYLCAFLBINOLS, AND THEIR 3,5DINITROBENZOATES 

Data for 3,5-dinitrobenzoates, 
Data for Carbinol Ci6HisN206 

Carbinol B.P., Pressure, Carbon, % Hydrogen, % M.P., Nitrogen, % 
N0.a "C. mm. Calcd. Found Calcd. Found "C. Calcd. Found 

1. IIIab 77-80 25 
2. (Sol.) IIIbd 49 0.5-1 104-105' 8.38 8 60 
3. (Liq.) IIIbd 72-74 11.5 77.14 76.66 11.43 11.4 8 .38  
4. (Sol.) IIIcd 51 1 77.14 77.2 11.43 11.34 91-92 8.38 8 .48  
5. (Lis.) IIIcd 61 3 77.14 77.06 11.43 11.45 8.38 
6. (Sol.) IIId 54 1 . 5  77.14 77.18 11.43 11.37 111 8.38 8.42 
7. (Liq.) IIIdd 49 0.5-1 77.14 77.1 11.43 11.36 8.38 

a (1 ) l-Vinylcycl~hexanol,~ (2) (sol.)-2-methyl-l-vinylcyclohexanol, (3) (liq.)-2-Methyl-l-vinylcyclohexanol,~z (4) (sol.)- 
3-Methyl-1-vinylcyclohexanol, ( 5 )  (liq.)-3-Methyl-l-vinylcyclohexanol, (6) (~01.)-4-Methyl-l-vinylcyclohexanol, (7)  (1iq.)- 
4-Methyl-1-vinylcyclohexanol. Formula: CsH140. Cook and Lawrencezz prepared the 3,5-dinitrobenzoate of 2-methyl- 
1-vinylcyclohexanol without separating into (sol.) and (liq.) forms, reported m.p. 120-120.5". Formula: C9H160. 

TABLE IV 
ETHYLCARBINOLS, AND THEIR 3,s-DINITROBEKZOATES 

Data for 3,5-Dinitro- 
Data for Carbinol benzoates, C16HZONZ06 

 NO.^ M.P., B.P., Pressure, Carbon, % ~ Hydrogen, % ALP., Nitrogen, yo 
Carbinol "C. "C. mm. Calcd. Found Calcd. Found "C. Calcd. Found 

1. VIIIa 81.5 2 
2. (Sol.) VIIIbb 94 23 76.05 76.7 12.68 12.51 13F 8.34 8.19 
3. (Liq.) VIIIbb 91-92 24.5 76.05 76.00 12.68 12.60 - 8.34 
4. (Sol.) VIIIcb 66 3.5 76.05 76.09 12.68 12.60 91-92 8.34 8.33 
5 .  (Liq.) VIIIc' 83-85 15 76.05 76.1 12.68 12.43 8.34 
6. (Sol.) VIIId' 30 64 3 76.05 76.02 12.68 12.60 114.5 8.34 8.21 
7. (Liq.) VIIId' 53 1.5-2 76.05 75.67 12.68 12.66 8.34 

a (1) 1-Ethylcyclohexanol, (2) (sol.) 2-Methyl-l-ethylcyclohexanol, (3) (liq.)-2-Methyl-l-ethylcyclohexanol, (4) (sol.)- 
3-Methyl-l-ethylcyclohexanol, (5) (liq.)-3-Methyl-l-ethylcyclohexanol, (6) (sol.)-4-methyl-l-ethylcyclohexanol, (7) (1iq.)- 
4-Methyl-1-cyclohexanol. Cook and Lawrencez2 prepared the 3,5-dinitrobenzoate of 2-methyl-l- 
ethylcyclohexanol without separating into (sol.)- and (1iq.)- forms, reported m.p. 105.5-107.5". 

Formula: CgH180. 

more petroleum ether. The petroleum ether extract was 
washed free of acid with saturated salt solution and finally 
with very dilute sodium bicarbonate solution, and water, 
dried over anhydrous sodium sulfate, and the solvent re- 
moved under vacuum and distilled to give p-cyclohexyli- 
deneethylbromide (15 g.). By a similar procedure 2-, 3-, 
and 4-methylcyclohexylideneethyl bromides (IVb, IVc, and 
IVd) were prepared from the respective (1iq.)-1-vinylcyclo- 
hexanols. The boiling points and yields of the unsaturated 
bromides are given in Table V. The bromides were used 
for the next step immediately after distillation. 

Cyclohexylideneethylpyridinium bromides (Va, Vb, Vc, and 
Vd).  pCyclohexylideneethy1 bromide (IVa) (7.9 g.) was 
mixed with anhydrous pyridine (38 cc.) and kept well 
stoppered. After 24 hr. the excess pyridine was removed 

TABLE V 
CY(-LOHEXYLIDENEETHYL BROMIDES 

B.P., Yield, 
Unsaturated Bromide "C. L'o 

Mhwlo hexvlidenethyl bromidea 78-83'/11 66 
(IVa) " mm. 

2-Methvl-B-cvclohexvlideneethvl 70-75"/2.5 72 
bromide (fVb) " mm. 

bromide (IVr) mm. 

( IVd ) 3.5". 

3-Methyl-&cyclohexylideneethyl 70-75"/4 77.6 

4-Methyl-p-cyclohexylideneethyl 6G72'/ 68.6 

See footnote 4. 

under vacuum and the residue was repeatedly washed with 
anhydrous petroleum ether. The semisolid residue was 
dried under high vacuum a t  50", yield 8.78 g. 

2-, 3- and 4-Methyl-p-cyclohexylideneethylpyridinium 
bromides (Vb, Vc, and Vd) were prepared in a similar way. 
Of these, the latter two pyridinium bromides were obtained 
in crystalline form; the melting points were determined 
in sealed tubes. The pyridinium bromides are deliquescent. 
The melting points, yields, and analytical values for bro- 
mine of the pyridinium bromides are given in Table VI. 

8-Methyleyelohexylidenemethyl-N-( p-dimethylaminophen- 
ylhnitrone (VIb). 2-Methyl-p-cyclohexylideneethylpyridin- 
ium bromide (Vb) (8.9 g.) in methanol (15 cc.) cooled to 0" 
was mixed with a cooled solution of p-nitrosodimethylani- 
line (6.2 g.) in methanol (80 cc.). To this liV sodium hy- 
droxide (37 cc.) a t  0" was added. The reaction mixture was 
shaken and kept in the refrigerator. After 16 hr. ice cold 
distilled water (150 cc.) was added; the mixture was shaken 
and chilled 24 hr. longer. Dark brown needles separated 
along with some dark resinous material. The solid material 
was filtered off, dissolved in a little methanol, and diluted 
with water. A yellow solid precipitated and was removed by 
filtration (2.8 g.). It was crystallized repeatedly from ethyl 
acetate and petroleum ether-ethyl acetate to give yellow 
needles melting at 67-68'. 

Anal. Calcd. for C17HgrNz0: N, 10.29. Found: N, 10.28. 
When similar experiments were carried out with the other 
pyridinium bromides (Va, Vc, and Vd), the nitrones sep- 
arated as dark smeary liquids which did not solidify even 
after prolonged refrigeration. Therefore they were not 
isolated. 
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TABLE VI 
PYRIDINIUM BROMIDES 

Pyridinium Salt 
M.P., Yield, Bromine, '% 

"C. % Formula Calcd. Found 

8-Cyclohexylideneethylpyridinium bromide ( Va ) 77.8 C13H18NRr 29.82 29.45 
2-Metliyl-~-cyclohexylideneethylpyridinium bromide (Vb) 76.5 C14H20NRr 28.31 29.87 
3-?uIethyl-~-cyclohexylideneethylpyridinium bromide (Vc) 80-85 92.4 CI,HzONBr 28.31 28.96 
4-Methyl-&cyclohexylideneethylpyridinium bromide (Vd) 60-62 86.5 Ct4HzaNBr 28.31 29.45 

TABLE VI1 
CYCLOHEXYLIDENEACETALDEHYDES 

Yield, %, 
from the 
Corresp. 

Pyri- Pres- 
Alde- dinium B.P., sure, Temp., A,,,," Carbon, % Hydrogen, % Refer- 
hyde Bromide "C. mm. VZD "C. mp e Formula Calcd. Found Calcd. Found encea 

VIIa 47.3 88 11.5 1.5032* 32 241 16810 CsH120 77.38 77.09 9.74 9.38 4,5,9,6 
VIIb 48.8 78-80 3 1.4985' 25.5 241 16270 CgH140 78.25 78.27 10.14 10.39 5,6 
VIIC 46-8 75-77 4 1.4990' 25 241 18800 CgH140 73.25 78.71 10.14 10.81 
VIId 50.2 68-70 1 1.4985' 25 240 18640 CoH,O 78.25 78.4 10.14 10.23 

Ethanol. * 32OC. ' 25OC. 

TABLE VI11 
CYCLOHEXYLIDENEACETALDEHYDE SEMICARBAZONE6 

Gemi- e at  
carhaeone M.P. xm.,,a Nitrogen, 7 0  

of "C. 273 mu Calcd. Found 

VIIa4j5t986 210 32200 23.2* 23.18 
V I I ~ ~  204 32500 21.54' 21.1 
VIIc 192-103 32070 21.54' 21.86 
VIId 198-200 31670 21.54' 21.06 

a In ethanol. ' Formuh: CgHljS30. ' C ~ O H , ~ N ~ O .  

tilled water, the aqueous layer separated and extracted 
with more benzene. The combined benzene extracts were 
washed with 2N hydrochloric acid until the aqueous layer 
was almost colorless, then with sodium bicarbonate solution 
and water, and dried over anhydrous sodium sulfate. After 
removal of the solvent under reduced pressure the residue 
was distilled through a short column to give cyclohexylidene- 
acetaldehyde (VIIa) (1.9 g.). A reddish brown residue was 
left. 

Adopting similar procedures, 2-, 3- and 4methylcyclo- 
hexylideneacetaldehydes (VIIb, VIIc, and VIId) were pre- 
pared. Middle cuts were analyzed. The yields, analytical 

TABLE I X  
CYCLOHEXYLIDENEACETALDEHYDE 2,4DINlTROPHENYLHYDRAZONES 

2,4-Dinitrophengl hydrazone of 
M.P., L,, Nitrogen, yo 
"C. mu c Calcd. Found 

VIIaa 201-202 256 16600 18. 41* 18.66 
(Red plates from ethanol) 290 9843 

386 27450 

(Orange yellow plates from ethanol-chloroform mixture) 290 10600 
386 28490 

(Orange red needles from ethanol) 290 10140 
386 28030 

(Orange plates from chloroform-benzene mixture) 290 10480 
386 28180 

a Tables VII, VTII, and IX. (VI1a)-Cyclohexylideneacetaldehyde, (VIIh) 2-Methylcyclohexylideneacetaldehyde, (VIIc 
3-Methylcyclohexylideneacet:ildehyde, (VIM) 4-Methylcyclohexylideneacetaldehyde. ' Formula: C14H,6N,04. ' Formula: 

VIIhn 6 167-1 69 256 16530 17.6lC 17.57 

\'IIc" 158-159 256 16290 17.61' 17.04 

VIIdU 177-178 256 17590 17.61' 17.8 

CiJLJ'40+ 

C~ilclohexylidenPucetuldeh~jdes (VIIa, VIIb, VIIc, and values, and the physical constants of the aldehydes are 
given in Table VII, the semirarbazones in Table VIII, and 
the 2,4-dinitrophenylhydrazones in Table IX. 
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VIId). Cyclohexylideneethylpyridinium bromide (Va) (8.7 
g.) in methanol (15 cr.), cooled to 0' was mixed with a 
solution of p-nitrosodimethylaniline ( 10 g.) in methanol (20 
CC.) and benzene (120 cr.) cooled below loo. IN sodium 
hydroxide (35 cc.), cooled below 0" was added with thorough 
shaking and cooling in ice-salt mixture, and the reaction 
mixture was refrigerated for 40 hr. with occasional thorough 
shaking. The reaction mixture was then diluted with dis- 

interest in the work. 
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