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equal weights of the cis and trans diacetates (VI, 41 g.) were
pyrolyzed at 520 = 5° by the procedure of Bailey and King.?*
Premelted VI was added with dry nitrogen (4 ml./min.) at the
rate of 0.2-0.3 g./min. to the reaction chamber which consisted of
a 14 X 310 mm. Vycor tube packed with #/1s-in. Pyrex helices.
By titration of the crude pyrolysate with base, 0.20 mole (63%,)
of acetic acid was estimated. The pyrolysate was taken up in
ether, washed repeatedly with 19, aqueous sodium carbonate,
dried over sodium sulfate, and evaporated to a residue which
was fractionally distilled to vield 6.0 g. (28%) of crude II, b.p.
130-134° (750 mm.). Fractional vacuum distillation of the res-
idue resulting from the above distillation resulted in the recovery
of 4.2 g. (10%) of VI, b.p. 130-138° (6-7 mm.), and 7.0 g. (23%)
of a pale yellow liquid, b.p. 88.5-95.0° (6-7 mm.), which was un-
saturated to bromine in carbon tetrachloride and had an infrared
gpectrum consistent with its formulation as 3,3,6,6-tetramethyl-
cyclohexene 4-acetate (peaks at 1740 and 1030 cm.~!). Re-
pyrolysis of 5.3 g. of this acetate resulted in 1.5 g. (41%,) of II.
p-Xylene was detected as an impurity in crude II by gas-liquid
chromatography and comparison of its infrared spectrum with
that of an authentic sample. The gas chromatographic peak
area ratio of II to p-xylene was found to be 10:1. An analytical
sample of II was obtained by gas-liquid chromatography over a
7-ft. column of 309 silicone oil 550 on base-washed Chromosorb
P, b.p. 132-133° (750 mm.), n%®p 1.4367.

Anal. Caled. for CoHye: C, 88.16; H, 11.84. Found: C,
88.31; H, 11.68.

Bromination of II in carbon tetrachloride for 45 min. at 27°
resulted in a tetrabromide which was crystallized from ethanol
to m.p. 69.0-69.5°.

Angl. Caled. for C,(H;sBry: C, 26.35; H, 3.54; Br, 70.12.
Found: C, 26.41; H, 3.76; Br, 69.99.

Catalytic hydrogenation of II with Adams catalyst in glacial
acetic acid resulted in the absorption of 99.29% of the theoretical
volume of hydrogen. 1,1,4,4-Tetramethyleyclohexane was isolated
and purified by fractional distillation, b.p. 146-148° (750 mm.),
n¥p 1.4237, dys 0.7747; lit.® b.p. 152.6-153.3°, n¥p 1.4258,
deo 0.7754.

4-lodo-3,3,6,6-tetramethylcyclohexene 5-Benzoate (III).—A
solution of 2.5 g. of iodine in 20 ml. of dry benzene was added in
portions with shaking to 2.3 g. of freshly prepared dry powdered
silver benzoate.2* To this solution was added, all at once, 1.5 g.
of IT. After 1 hr. at reflux the solution was cooled and filtered;
the filtrate was washed with water, 109 sodium bisulfite solution,
109, sodium carbonate solution, and water. After drying over
godium sulfate the solution was evaporated to a clear sirup
which crystallized from methanol to yield 2.60 g. (689, based on
iodine) of a white crystalline product, m.p. 78-81°. Repeated
recrystallization from ligroin (35~60°) raised this to m.p. 80.5-
81.5°,

Angl. Caled. for C;;Hx»IO,: C, 53.17; H, 5.51; I, 33.03;
mol. wt. (Rast), 384. Found: C, 53.14; H, 5.48; I, 33.16;
mol. wt. (Rast), 374.

This substance failed to decolorize warm (50°) solutions of 3%,
bromine in carbon tetrachloride, bromine water, or 19, potassium
permanganate in acetone over 5-min. periods relative to blank
reagents. It also failed to react with a threefold excess of silver
benzoate in refluxing dry benzene over an 85-hr. period.

3-Todotricyclo/2.2.1.0%¢ heptane 5-Benzoate (IV).—The re-
action was carried out as described above using 3.0 g. of dry pow-
dered silver benzoate, 3.3 g. of iodine, and 4.6 g. of freshly dis-
tilled bicyclo[2.2.1]heptadiene, b.p. 89° (753 mm.). Crystal-
lization of the clear, sirupy product from methanol and then
ligroin (35-60°) resulted in 1.25 g. (37% based on iodine) of a
white crystalline product, m.p. 65-68°. Repeated recrystalliza-
tion from ligroin raised the melting point to 67.5-69.0°.

Anal. Caled. for CuHuIOz: C, 4945, H, 385, I, 37.33.
Found: C, 49.54; H, 3.81; I, 37.11.

Attempted Diels—Alder Reactions of II.—Maleic anhydride
tetracyanoethylene, and ethyl acetylene dicarboxylate were
added to equal weights of II with and without solvent at tem-
peratures from 37 to 150° and for periods of 1~24 hr. Thin layer
chromatography and infrared analysis failed to indicate adduec-
tion.

(23) W.J. Bailey and C. King, J. Org. Chem., 31, 858 (1956).
(24) B. I. Halperin, H. B. Donahoe, J. Kleinberg, and C. A. Vanderwerf,
J. Org. Chem., 17, 623 (1952).
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Alkylations of benzaldehyde phenylhydrazone to
form N-alkyl derivatives have previously been effected
with alkyl halides by means of sodamide in ben-
zene, but the details were not given,?

We have effected alkylations of this phenylhydrazone
and of certain ketone phenylhydrazones (I) by means
of sodamide or potassium amide in liquid ammonia
to form the N-alkyl derivatives I (eq. 1, Table I).

+

R R R’
é 1. MNH: (liq. NHy) é |
CeHs ='NNHCQH5 —> CgHa =NNCQH5 (1)

1 2. R’X I

Interestingly, the color of the intermediate anion of
benzophenone phenylhydrazone was dark red, similar
to that of the diphenylmethide ion. This suggests
that resonance form IIIb makes some contribution to
the structure of the anion, though the contribution of
IIIa may be more important.

(CGH5)20=N—NCQH5 <> (CoHs)ze—N=NCeH5
IIla IITb

That the products were the N-alkyl derivatives, not
the possible C-alkyl derivatives, was supported by
the essential agreement of their melting points with the
reported values, analysis in certain cases, and by in-
dependent syntheses of the N-benzyl derivatives of
benzaldehyde and benzophenone phenylhydrazones

(eq. 2).
R CH,CH;

CeHsé=O + HzN&CeHs — II (2)
R =Hor CeHs; R’ = CsHscHz

Table I shows that the alkylations of the phenyl-
hydrazones I to form the N-alkyl derivatives IT (eq.
1) were realized in good to excellent yields (69-929).
This method appears more convenient than that repre-
sented by eq. 2, which has been reported difficult to
effect.2? Only the condensation of benzophenone with
N-methylphenylhydrazine seems to have been realized
previously in good yield (719%) and this required a

(1) Union Carbide and Carbon Chemicals Co. Fellow, 1961-1963.

(2) P. Grammaticakis, Compt. rend., 209, 994 (1939).

(3) F. Bovini, Atti accad. naz. Lincei. Mem. Classe Sci. fis. mat. e nat., Sez
I, 23, 460 (1813).



JANUARY 1965

NoTEs 293

TasLe I
ALKYLATIONS OF PHENYLEYDRAZONES I To ForMm 11

1T
LI

I,

M.p., °C.——————

R R’X M R R’ Yield, % Found Lit.
H C4H,CH,Cl Na H C+H,CH. g2 109-110 114
CH, C¢H,CH,Cl K CH, CeH,CH, 69¢ 57-58 587
CeH, CHS,I K CeH; CH, 77° 76-79 81*
CsH, n-CHoBr K CeH, n-C,HyBr 93%° 52547 N
CsH CsH,CH,Cl Na CeH, CH,CH, 85° 108-109 105-106*
CeH, CsH,CH.Cl K CeH, C:H,CH, 90° 108-109° 105-106*
@ According to eq. 1. ? 90-min. reaction period. ¢ Combined yield from two crops. ¢ Ref. 2. ¢ 30-min. reaction period. 7 M.
Busch and K. Schmidt, J. praki. Chem., 129, 151 (1931). ¢ 1-hr. reaction period. * Ref. 4. ?3-hr. reaction period. 7 Anal. Caled-
for CuHuN,: C, 84.10; H, 7.37; N, 8.53. Found: C, 84.03; H, 7.42; N, 8.66. * Ref. 3. ! Anal. Caled. for CpeHyNy: C

86.15; H, 6.12; N, 7.73. Found: C, 86.45; H, 6.24; N, 8.15.

2-day reaction period.* The two condensations repre-
sented in eq. 2 were accomplished by us after a 20-hr.
reaction period in yields of only 40 and 78%, respec-
tively; these yields are appreciably lower than those
obtained even after a much shorter reaction period
according to eq. 1 (see Table I). Moreover, certain
N-alkylphenylhydrazines are not readily available.

Experimental®

The benzaldehyde phenylhydrazone,® acetophenone phenyl-
hydrazone,” and benzophenone phenylhydrazone® used in this
study were prepared according to literature procedures and were
recrystallized. The acetophenone phenylhydrazone should be
freshly prepared.

Alkylations of Phenylhydrazones I.—To a stirred suspension of
0.025 mole of sodamide® in 500 ml. of commercial, anhydrous,
liquid ammonia or to a stirred solution of 0.025-0.1 mole of
potassium amide?® in 250-500 ml. of commercial, anhydrous,
liquid ammonia was added 1 mole equiv. of finely ground phenyl-
hydrazone I. The solutions of the resulting alkali salts (see
Table I) were colored brownish yellow, orange-tan, and blood
red, respectively. After 10~-15 min., 1 mole equiv. of the ap-
propriate halide in 15-20 ml. of anhydrous ether was added;
the color of the solution changed and a precipitate formed. After
stirring for the appropriate length of time (see footnotes b, ¢, g,
and 7 in Table I), a slight excess of 1 mol. equiv. of ammonium
chloride was added. The ammonia was allowed to evaporate,
and the residue was taken up in ether and water. The layers
were separated. The ethereal layer was washed with saturated
sodium chloride solution and combined with two ethereal extracts
of the aqueous layer treated in the same manner. In the experi-
ment with methyl iodide the ethereal solution was also washed
with saturated sodium bisulfate to remove any iodine that might
have been formed. The ethereal solution was dried over an-
hydrous magnesium sulfate and the solvent was removed. The
residues were recrystallized from ethanol.

Condensations of N-Benzyl-N-phenylhydrazine Hydrochloride
with Carbonyl Compounds to Form II (Eq. 2). A. With
Benzaldehyde.—A solution of 1.06 g. (0.01 mole) of benzalde-
hyde and 2.35 g. (0.01 mole) of N-benzyl-N-phenylhydrazine
hydrochloride in 5 ml. of pyridine and 45 ml. of ethanol was re-
fluxed for 20 hr. according to a current method for the prepara-
tion of oximes.!! There was obtained 2.32 g. (78%,) of benzalde-
hyde benzylphenylhydrazone, m.p. 106-108° after recrystalliza-
tion from ethanol. Upon admixture with the product melting
at 109-110° obtained according to eq. 1, the melting point was
108-109°. The infrared spectra of the two samples were identi~
cal.”

(4) W.Sechlenkand E. Bergmann, Ann., 468, 315 (1928).

(5) Analyses are by Dr. Ing. Schoeller, Kronach, West Germany, and
Galbraith Microanalytical Laboratories, Knoxville, Tenn. Melting points
(Mel-Temp capillary melting point apparatus) are uncorrected.

(8) K. A, Jensen and B. Bak, J. prakt. Chem., 181, 167 (1938).

(7) R. L. Shriner, W. C. Ashley, and E. Welch, “Organic Syntheses,”
Coll. Vol. 111, John Wiley and Sons, Inc., New York, N. Y., 1955, p. 725.

(8) 8. G. Cohen and C. H, Wang, J. Am. Chem. Soc., 77, 3628 (1955).

(9) See C. R. Hauser, F. W. Swamer, and J. T. Adams, Org. Reactions, 8,
122 (1954).

(10) See R. 8. Yost and C. R. Hauser, J, Am. Chem. Soc., 89, 2325 (1947).

(11) See A. Brodhag and C. R. Hauser, ibid., 77, 3024 (1955).

B. With Benzophenone.—The reaction involving 0.91 g.
(0.005 mole) of benzophenone, 1.18 g. (0.005 mole) of N-benzyl-
N-phenylhydrazine hydrochloride in 5 ml. of pyridine, and 45 ml.
of ethanol, refluxed for 20 hr. as described above, yielded 0.72 g.
(40%) of benzophenone benzylphenylhydrazone, m.p. and m.m.p
106-108° after recrystallization from ethanol.
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The discovery that 5- and y-mercaptoamines provided
some protection against ionizing radiation? caused an
interest in the synthesis of 3- and 4-mercaptopiperidines.
The preparation of these compounds by nucleophilic
displacements of halogen from 3- and 4-halopiperidines
was complicated by the discovery that the former under-
went rearrangement with ring contraction® while the
latter underwent rupture of the ring* during solvolysis
reactions. Using a gem-dithiol as intermediate, the
synthesis of 1-methyl-4-mercaptopiperidine was ac-
complished,® but a similar route to 1-methyl-3-mercapto-
piperidine was not successful. The formation of thiazo-
lines by the Asinger reaction®®® seemed to offer an alter-
nate approach to these compounds from 1-methyl-4-
piperidone, provided that the intermediate thiazoline
could be hydrolyzed to give a derivative of 1-methyl-3-
mercapto-4-piperidone.

1-Methyl-4-piperidone (1) gave a mildly exothermic
reaction with sulfur and ammonia to form a compound
having the properties expected for the thiazoline 2a.

(1) On leave from the Pliva Pharmaceutical Co., 1962-1963.

(2) Z. M. Bacq, A. Herve, J. Lecompte, P. Fischer, J. Blavier, G. De-
champs, H. LeBihan, and P. Prazet, Arch. Intern. Physiol., 89, 442 (1951);
D. G. Doherty and W. T. Burnett, Proc. Soc. Ezpt. Biol. Med., 89, 312
(1955).

(3) R. Fuson and C. Zirkle, J. Am. Chem. Soc., 70, 2760 (1948); J. Biel,
L. G. Abood, W. K. Hoya, H. A. Leiser, P. A. Nuhfer, and E. F. Kluchesky,
J. Org. Chem., 26, 4096 (1961); E. G. Brain, F. P. Doyle, and M. D, Mehtas,
J. Chem. Soc., 622 (1961).

(4) C. A. Grob, Bull. soc. chim. (France), 1360 (1960); S. Archer, T. R.
Lewis, and B. Zenitz, J. Am. Chem. Soc., 80, 958 (1958),

(5) R. E. Lyle and H. Barrera, J. Org. Chem., 27, 641 (1962).

(6) F. Asinger, et al., Ann., 608, 37 (1957); 606, 67 (19£7); 610, 1, 25,
33, 49 (1957); 619, 145, 169 (1958); 627, 195 (1959); 673, 103, 134, 156,
179 (1964).

(6a) NoTe AppED IN PROOF.—The Asinger reaction with 1-methyl-4-pi-
peridone (1) has been reported by F. Asinger, W. Shifer, and H. W. Becker;
1bid., 674, 57 (1964).



