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a determination for percentage hydroxyl indicated two
hydroxyl groups in the molecule.

1,2-Cyclohexanedione Phenylosazone (IX).—Compound
VIII (1.0 g.) was suspended in a solution of 3 g. of glacial
acetic acid in 20 ml. of water and 5.0 g. of phenylhydrazine
was added slowly with stirring, An exothermic reaction
took place with the formation of a yellow solid. The reac-
tion mixture was then heated gently on a steam-bath for
10 minutes, cooled and filtered. The product was recrys-
tallized from ethanol; yield 2.2g. (92%), m.p. 151~152° dec.

Anal. Caled. for C;sHnNy: C,73.94; H,6.91; N, 19.16.
Found: C,73.61; H,6.91; N, 19.24.

Treatment of 1,2-cyclohexanedione (X)® with phenylhy-
drazine in acetic acid in the same manner as VIII was treated
also gave the phenylosazone IX!® (m.p. 152-153° dec.).
The infrared spectra of the two samples of the phenylosazine
IX, which were prepared from VIII and the diketone X,
were identical when run as Nujol mulls. The strong bandsin
these spectra appeared at 6.27, 6.42, 6.67, 8.05 and 13.37 u.

6-Oxocyclohexen-1-yl Benzoate (XI).—Compound V11I
(2.0 g.) was suspended in 12 ml. of dry pyridine and 3.0 m!.
of benzoyl chloride was added dropwise with stirring. An
exothermic reaction occurred with the formation of a white
precipitate. The mixture was then heated on a steam-bath
for 5 minutes, cooled to room temperature, and poured
into 25 ml. of ice-water with stirring. A vellow oily mass
precipitated. The supernatant liquid was decanted, and
the yellow mass was treated twice with 20 ml. of 59, sodium
carbonate solution. The residue was then dissolved in 10
ml. of pyridine and poured on ice. The precipitate was
filtered and recrystallized from isopropyl! alcohol; vield 2.5
g. (70%), m.p. 89-90°,

Anal. Caled. for C;H1,05: C, 72.21; H, 5.59; mol. wt.,
216. Found: C, 71.87; H, 5.76; mol wt., 221 (in acetone
by the Menzies ebullioscopic method).

When the diketone X°® was caused to react with benzoyl
cliloride in pyridine in the same manuer as compound VIII
was treated, theresulting product melted at the same tempera-
ture as the benzoate XI which was prepared from VIII (89~
90°). A mixed melting point of the two substances gave

(13} No reference could be found of the preparation of IX directly
from the diketone X; however, H. Sen and S. K, Ghosh, Quart. J
Indign Chem. Socc.. 4, 477 (1927), reported the melting point of IX
to be 153~154° when prepared from 1,2-cyclohexanedione monophen-
yvlhydrazone. Other references to IX give melting points which range
from 150 to 154°.
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no depression. Also, the infrared spectra of the two mate-
rials (CHCI; solution) were identical and fully agreed with
the postulated structure, The monoconjugated ketone
functional band appeared at 5.93 4. A band at 5.78 u in-
dicated an aryl ester. Bands at 6.26 and 6.68 u indicated
the phenyl ring.

1,2-Cyclohexanedione (X) from VIII.—Compound VIII
(1.0 g.) was stirred and heated at 60° in 15 ml. of 109 hy-
drochloric acid for 3 lLiours. The resulting yellow-green
solution was cooled, saturated with sodium chloride, and
extracted with ether. After drying the ether extract over so-
dium sulfate and evaporating the ether, there remained 0.6
g. of a yellow-green oil which contained about 809, of the
diketone X based on infrared analysis (2%, CHCI; solution)
as compared with the spectrum of a pure sample of the di-
ketone X.® This represents a yield of about 5§3%.

The infrared spectrum of X in chloroform solution shows
that the compound exists to a considerable extent in its
monoenolic form. Strong sharp monoconjugated ketone
and hvdroxyl bands appear at 5.99 and 2.89 u.respectively.

Nitric Acid Oxidation of VIII.—Fifteen ml. of 35% nitric
acid was heated to 80° with stirring. A small quantity of
VIII was added, whereupon the reaction mixture turned
yellow-green and then dark red-brown. The exothermic
reaction, which liberated NO, fumes, caused the tempera-
ture to rise to 100°. This temperature was maintained
while a total of 2.0 g. of compound VIII was slowly added.
After all of VIII was introduced, the reaction solution was
heated at 100° for 15 minutes. The solution was then sub-
mitted for chromatographic analysis? in order to determine
the acidic components which were formed. The analysis
revealed that 0.81 g. of ‘succinic acid, 0.25 g. of glutaric acid
and 0.08 g. of adipic acid were formed.
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Preparation and Stereochemistry of dl-2-Aminocyclohexane Thiols!
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RECEIVED AUucUsT 2, 1955

dl-trans-2-Aminocyclohexanethiol was obtained from either dl-frans- or di-cis-2-benzoylaminocyclohexyl tosylate with,
respectively. retention or inversion of configuration by treatment with thiourea in absolute ethanol, and alkaline hydrolysis
of the resulting dl-trans-2-benzoylaminocyclohexylisothiuronium tosylate. The mechanisms and assignment of configura-
tions are discussed. The mechanism is supported by the fact that meso-cis-cyclohexenimine upon treatment with thiobenzoic
acid gives the N-benzoy! derivative of the same dl-2-aminocyclohexanethiol. dI-cis-2-Aminocyclohexanethiol was obtained
by fusion of dl-trans-2-thiobenzoylaminocyclohexanol with phosphorus pentoxide, followed by hydrolysis. Fusion of dl-cis-
2-phenyl-4.5-cyclohexanodxazoline with phosphorus pentasulfide gave a racemic 2-phenyl-4,5-cyclohexanothiazoline which
was converted to dl-trans-2-aminocyclohexyl thiobenzoate hydrochloride by treatment with hydrochloric acid and thus desig-
nated as trans. Fusion of dl-trans- or dl-cis-2-benzoylaminocyclohexanol with phosphorus pentasulfide resulted in mixtures
of dl-trans- and dl-cis-2-phenyl-4,5-cyclohexanothiazolines. The cis-thiazoline was much more stable to mineral acid than

the ¢rans isomer.

It seemed valuable to seek information on the
stereochemistry of aminothiols, particularly in
comparison with diastereoisomeric aminoalcohols.
For this reason an investigation of the 2-amino-
cyclonexanethiols was undertaken.

Treatment of either the frans-I, or ¢is-II form of
dl-2-benzoylaminocyclohexyl tosylate with thio-
urea in absolute ethanol gave a d/-2-benzoylamino-

(1) Studies in Stereochemistry, VII.

cyclohexylisothiuronium tosylate, which upon alka-
line hydrolysis yielded a dI-2-benzoylaminocyclo-
hexanethiol of m.p. 161-162° (V). This suggests
that the reaction proceeds by different mechanisms
for the cis and the frans starting material.

It is well known that substitution reactions of the
trans isomer I proceed with a neighboring group
effect of the acyl group through the intermediate di-
cis-2-phenyl-4.5-cyclohexanosxazoline (IIIa), while
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there i1s no such effect with the cis isomer II.2%
Thus, it may be considered that the trans com-
pound I gives rise by the anichimeric property
of the benzoyl group to the dl-cis-oxazoline III,
which 1s then attacked by thiourea from the back
side at C; giving dI-frans-2-benzoylaminocyclo-
hexylisothiuronium tosylate (IV) with over-all
retention of configuration (I — III — IV). On
the other hand, the cis compound II gives IV by
simple SN2 reaction with inversion. On this basis
the racemic isothiuronium tosylate formed in the
above-mentioned reactions was designated as
trans. Formation of the dl-cis-oxazoline III as
the intermediate is further supported by the fact
that heating this compound with thiourea and
ethanol also gives the di-trans compound IV. Addi-
tional evidence for the frans configuration of IV is
provided by the fact that meso-cis-cyclohexenimine
gives the same epimer IV on treatment with thio-
benzoic acid; it has been generally recognized
that the cis-imine opens in the frans manner.*
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(2) 8. Winstein and R. Boschan. THIS JOURNAL, 72, 4669 (1950).

(8) T. Taguchi and M. Kojima, Pharm, Buil. (Japan), 3, 351 (1955).

(4) Olden E. Paris and Paul E. Fanta, THIS Jour~aL, T4, 3007
(1852).
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The dI-N-benzoyl thiol V is also designated as
trans, because the formation reaction from the dl-
trans-isothiuronium salt (IV) involves no breaking
of bonds to ring atoms. This compound V was
also obtained by fusion of the dl-cis-oxazoline IIla
with phosphorus pentasulfide to give a dl-2-phenyl-
4,5-cyclohexanothiazoline (VII), followed by treat-
ment with hydrochloric acid to give dl-trans-2-
aminocyclohexyl thiobenzoate hydrochloride (VIII),
and treatment of VIII with sodium hydroxide.
Since in the reaction sequence III = VII — VIII —
V there seems to be no possibility of inversion ex-
cept in IIT — VII, the thiazoline VII is designated
as trans. dl-trans-2-Aminocyclohexanethiol hydro-
chloride (IX) was obtained by boxlmg the S-ben-
zoyl hydrochlorxde VIII in 109, aqueous hydro-
chloric acid; IX is also consxdered to be trans be-
cause the reaction involves no breaking of bonds to
ring atoms. dl-cis-2-Phenyl-4,5-cyclohexanothia-
zoline (XII) was obtained by treatment of dl-trans-
2-aminocyclohexanol (X) with benzaldehyde and
sulfur or with methyl dithiobenzoate, and fusion
of the resulting dl-trans-2-thiobenzoylaminocyclo-
hexanol (XI) with phosphorus pentoxide. This
result is analogous to the formation of the dl-cis-
oxazoline III from the O-analog of XI by similar
treatment and suggests that the cis-thiazoline XII
might be derived from replacement of the OH group
by the S of the thiobenzoyl group by SN2 reaction at
C;. The cis-thiazoline XII was, in contrast to the
trans-isomer, so stable that boiling in concentrated
acid did not affect it. The thiazoline ring was
opened to give dl-cis-aminocyclohexanethiol hydro-
chloride and benzoic acid only by heating with hy-

drochloric acid at 180° in a sealed tube.
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Fusion of dl-frans-2-benzoylaminocyclohexanol
(XIV) with phosphorus pentasulﬁde gave a miX-
ture of the dl-trans- and cis-thiazolines VII and
XII which could be separated by conversion to pic-
rates and recrystallization from methanol. A more
convenient method of separation utilizes the differ-
ence in stability of the two isomers to 5%, aqueous
hydrochloric acid; the frans isomer VII is con-
verted to the hydrochlonde VIII by heating, while
the cis isomer is unchanged. These are easily sep-
arated by difference of solubility in water. Yields
calculated on the basis of this separation method
were 99, of the frams isomer and 52% of the cis
isomer. Similar treatment of dl-¢is-2-benzoyla-
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minocyclohexanol (XV) gave 109 trans- and 4.5%
c¢is-thiazolines. The lower _VleldS in this case were
caused by contamination by a reddish gunuy ma-
terial which could uot be characterized.
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Experimental®

(.’/-tr{z71s-Z-Amin_ocyclohexanol (X).—Prepared by usual
wethod, h.p. 105% (10 mm. }, m.p. 66-68°, its hydrochloride,
m.p. 173°

dl-trans-2-Benzoylaminocyclohexanol (XIV).—The gen-
eral method of Leftler and Adams® was applied, w.p. 169-
170°

dl- mzm 2- Benzoylammocyclohexy] Tosylate (I;: prepared
by the anthor's Improved procedure rcported previously .’
n.p. 123°,

dl-cis-2- Benzoylaminocyclohexanol (XV3: prepared by

(lctos_\'lation5 of di-trans-N-benzoyl-O-tosylate (I}, m.p.
184~185°
di-cis- 2 Benzo;lammocyclohexvl Tosylate (I1): prepared

by the antlior's inproved procednre,® ni. D 174-175° (listed
as 163-165% by McCaslands and 162-163° by Winstein?).

dl-cis-2-Phenyl-4,5- cyclohexanooxazolme (IIIa) was pre-
1>£r_u1 by the adaptation of Wiustein’s procednre,? in.p. 16~
407, its tosylate IIT, m.p. 159~169°.

S0 c.'a-C}clohexemmme (VI): The procedure of Paris
and Fantat was nused; m.p. 20°, b.p. 146-130°

dl-trans-2- Benzoylammocyclohexyllsothmromum Tosylate
(IVi {aj.—A mixture of 2.4 g. of dl-trans-2-benzoyluinino-
evelohexyl tosylate ¢ (I and 4 g. of thionrea in 16 ml. of ab-
solute ctlnmol wis reﬂn\ed on a water-bith for ten liours.
After cooling, the precipitated thionrea was filtered and the
cthanolic mother liguor evaporated to dryness. On dis-
soiving the residue in 5 ml. of water, erystals soon appeared.
After filtration the eride product weighed 2.5 g., melted at
134~1367 dec. and reerystallized from methanol to give color-

less enbes of mop. 1387 dec.  .lwel. Caled. for ConHaNs-
S04 C.54.87; 11, 6.22; N, 0.60. Found: C, 51.40; H,
634, N, 0.65.

(bi.—A mixture of 1 g. of dl-cis-2-benzoylaminocyclohexyl
tosylete (IT) and 1 g. of thioirea in 20 ml. of absolute eth-
anol was refluxed on a water-huth for 23 honrs. The reac-
tion mixtnre was trested as deseribed nnder (a) except that
the residne from the etlunolic inothier lignor was erystallized
on addition of 4 l. of water and + ml. of ether, The re-
sulting erystals weighed M55 g. and melted at 138° dec.
alone and on admixtnre with the d/-trans-isothinroninm
tosylite (IV)

(¢!.—To 1 g. of dl-cis-2-phenyl-1.5-cyclohexanodxazoline
tosylate (ITI1and 1.2 g. of thiourea was added 14 ml. of ab-
solute etlinnol and the mixture refluxed ou a water-bath for
five honrs.  Workiug up exactly as in () resuited in color-
less cubes of m.p. 138° dec. which were identical with the di-
trans-isothinronium tosylite (IV) by a mixed m.p. deter-
mination; weight 0.66 g. To the aqueous filtrate from re-
movial of IV was added 8 ml. of water and 5§ ml. of 109,
aguneons sodimn  hydroxide. The resulting precipitate,
after filtration and reerystallization, melted at 182-183°

(3) All melting points are uncorrected.

(6) M. T. lefller and Roger Adams,
(1037).

{7) T. Tagachi and M. Naknyama, ibid., 73, 5679 (1951).

(8 . I AMeCusloml, R, K. Clurk, Jr., and H. 15, Carter, $bid., 71,
637 (1914).

Tris Jour~al, §9, 2256
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and was identical with d/-¢/s-2-henzoylaminocyclohexanol;
weight 0.22 g.

di-trans-2-Benzoylaminocyclohexanethiol (V: (a).-—-
One grim of the di-trens-isothinroaimn tosvlate (1V5 in 10
mlb. ol 1095 aqueons sodinm hvdroxide wes boiled for Tive
minntes.  To the mistnre, after cooling, was added 10 wml.
of water aud a small mmonat of nadissolved snbstance was
retnoved by filtration.  The Gitrate was acidified with 109,
aqgueons hydrochloric acid and chilled.  The precipitiate was
iltcrcd 0.5 g., melting a1 131-162°, Reerystallization from
2% aqueons ethanol give colorless needles, mp. 161-162°
\\lmh gave i positive sodinan nitroprisside test for the mer-

capto group. lua/. Cided. for CilIzNS8O: C. 66.32;
H.7.28; N, 5.05. TFound: C, 66,9 H, 06,05 N, 6.26.
(b).—To 0.5 g. of mese-ci/s-cyeloliexenimineg (VI cis-

solved 1u - nl. of henzene wis added a solntion of 0.7 g. of
thiobenzoic acid in 5wl of benzeae,  On standing erystals
appeared which were collepted; weight 105 g, Reerystalli-
zation from &0, squeons cthanol gave colorless needles
which showed m.p. 161-162° pione and on wdmixture with
a sample of di-trens-N-henzoyvithiol V.

(c).—A small amonnt of /-6 :1J>\v._v.uninm\d()lm\_\'lthiu-
benzoate hivdrochloride { V1T, was dissolved ->“} sodimm
hydroxide and the selution wWas acidifed with 500 aqueons
hydrochloric acid.  The precipitated eryvstals were filtered

aud recrystallized from 3% aqgueens crhanol, wm.p. 16]-

162° alone and wlse on wdaixture with an anmhentie
smiple.

di-trans-2-Phenyl-4.5-cyclohexanothiazoline (VII).--A
well-gronnd mixture of 3 g. of «/-cis-oxazoline (Hlarand 3 g.
of phosphorns pentasulfide was fused at 15 19 i an oil-
b1t11 till Ty (lrogen suléide gus ceaserd 1o evaldve, Ot heating
in 30 ml. of 109 Vo wqueons sodimm hivdroxide the Tnsed mass
went into solntiodn, leaving i oily luyer which was extracted
with ether, wushed with water and then shaken with 10 ml.
of 5% aqucons Livdrochloric acid three times.  On nentraliz-
ing with sodium bicarbonate aa oily substance sepirated.
The oily Liver was extracted with cethier, dried over fsed so-
dittmn sulfate awd evaporated to dryaess.  The remaining
light vellowizh oil hoiled at 157-1577 (3 . i melted at 51-
52° and vielded 1.02 g

The picrate wheun recrystallized fram methanol gave yvellow

needlez, m.p. 105-106°. _-lnal. Caled. for CuHgNSOq:
C. 51.10; H, 4.0%; N, 12,535, TPouud: C, 51.00; M, 4.06
., 12.54.

dl-trans-2-Aminocyclohexyl Thiobenzoate Hydrochloride
(VIII).—To 1 g. of the traxs-thinzoline VII was added 5 ml.
of 5% aqueons hydrochloric acid and heated on a boiling
water-bath for an hour.  Ou cooling, colorless needles pre-
cipiticted, m.p. 221° dec., weight 0.9 g Recrystallization
from 567 aqueous hydrochloric acid? gauve colorless ncedles,
m.p. 223° dec. .lwual. Caled. for CilIsNSOCH: C.a7.42;
H, 6.67; N, 5.15. Fouud: C, 57.30%; H, 6.45; N, 5.25.
The picrate was reervstallized from 7O, methauol as
vellow needles, m.p. 167=1687.  lunal. Caled. for Cigtla
N80 N 12.07. Fomnd: X, 12.34.
d!-trans-2-Aminocyclohexanethiol Hydrochloride (IX).—
To 1 g. of the di-trans-S-henzoylaminothiol hiyvdrochloride
{VIIL) was added 10 ml. of 105% aqueous hydrochloric acid
and the mixture boiled for three hiours.  After cooling, the
precipitated beuzoic acid was liltered and the mother liguor
was evaporated to dryness nnder reduced pressure. The
residue wis reerystallized from methanol to give codoerless
plates, m.p. 225°, weight 0.5 g., which gave a positive so-
dimn nitroprusside test for the mercapto group. .lual.
Cualed. for CeHisSCl: C. 42.04; H, S.41; N, 84350 Found:
C.43.15; H.,8.00; N,8.36.
dl-cis-2-Phenyl-4,5-cyclohexanothiazoline (XII).—Oue
gram of pliosphorus peutasulfide and 0.85 g. of di-trans-2-
thiobenzoylaminocyclohexanol were ground well and mixed,
avoiding moisture. The mixture was fused at 150° in an
oil-bath. After cooling. 7 ml. of 109, aqueonus sodium hy-
droxide was added and the ixture heated on a boiling
water-batli.  The sepuarated oily layer was extracted with
ether, waslied with water, dried over fused sodium snlfate
and evaporated to dryness. The residue weighed 0.6+ g.

and boiled at 155-157° (3 mm.). Picrate: yellow plates
(from miethanol}, m.p. 131~132°. dnal. Caled. for Ces-

H,: NSO C,51.10; H, 4.068: N, 12.55. TFound: C, 51.09;

H, 3.98; N, 12.38.

(9) Recrystullization from water was partially accompanied by
hydrolysis to give d)-lraxs-2-benzoylaminocyclohiexanethiol (V).
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dl-cis-2-Aminocyclohexanethiol Hydrochloride (XIII).—
To 1 g. of dl-cis-2-phenyl-t.5-cyclohiexanothiazoline (XII)
wit= added 4 ml. of 21165 aquennts ivdrochiloric acid and the
mixtnre heated it po)r 1807 for three lonrs. To the mix-
ture wis added 5l of water il nudisselved henznie acid
wis fltered olf. The Bltrate was evaporated to dryness
mider reducerl pressnre. The residne was reerystallized
from methanol giving coderless plates, map. 2485 2477 dec..
weight M40 g, which gave @ positive sodunn mitroprosside

test for the mercapto wromp. e, Caled. for CilILSCl:
C.42.048: 11, Sa N Rsa. Tound: C, 420405 11, 8.01;
N, S.a,

di-trqns-2-Thiobenzovlaminocyclohexanol (XI;.—(a) A

well-ground mixtiare of 1.5 g. of dl-trans-2-uninocyelohexanol
EN G a2 g ol henzeldehyde and )4 g.of sntinr was heated
i1 a bolling water-bhatli. After three honrs the mixture
converted tooa reddizl sirnpy snbstance.  The substance,
after cooling. was dissolved in 5 ml. of ethanol, nureacted
<ullnr Witered off cad ethanol distillel olf . Addition of 6
il of carhon tetreldaride to the residne alforded yellow
crvstals, mLp. T1A-1TIN7L welght 1.63 go Recrystallization
Trom carbona tetrachloride gave light yellow enbes or silky
needles. erp. 12012120 Adweal. Caled. for CyulINSO:
C, e 32y 11, 725 N, 5050 TFound: ¢, 66,137 1, 7.306;
N, A0

(b A aiforia mixture of 0.5 g. of di-traxns-2-aminocyelo-
hexinol « NCGand LT gL of methyl dithiobenzoate was heated
on o Loiling water-bath till methyl mercaptan ceased to
cvnlve.  During the reaction, the mixture chunged to a
Sirnpy stihstanee which beeiame reddizh and then brownish.
Omn tanding at room terperature the sirnp solidified gradua-
ally.  After waching with ether, reeryvstallization from car-
Lou tetrachloride gave light yellow cnbes, m.p. 115-117°
;(11()11c ad on admixtnre with @ siunple obtamed in procednre
a).

The Formation of d/-t+ans- and J/-c/s-2-Phenyl-2.4-cyclo-
hexanothiazolines (VII and XII)' by Fusion of di/-trans-2-
Benzoylaminocyclohexanol (XIV) with Phosphorus Penta-
sulfide.-—"Thirty-six gruns of d/-fruns-2-benzoyluminocyclo-
hexanol (X1V)y and 35 g. of phosplhorus pentusnlfide were
well grommd end mixed avoiding moisture. The mixture
wirs ieated at 150° till hydrogen snllide gas ceased to evolve,
After cooling, 3rtml. of 567 rqueons sodimm hydroxide was
added and the mixtnre warnied on a wirter-bath till the whole
content dissolved leaving an oily product.  The oily layer
was extrected with 100 ml. of ether twice, washed with
water and extracted with DN ml. of 109 aqueons hydro-
chiloric acid three tintes.  The hydrochloric acid solution
woisovashied with ether, nentralized with soditm Licarbonate
aned extracted with ether, The ether layver, dried over fused
sodimm <! e wand evaporated to dryaess, vielded 26 g, of a
vellowish ol Tooa little of the muaterial was added a satu-
rated cthierrel ~sodeiion of picrie acid aud the precipitate was
reerystellized Trone methnnol to give two types of cryvstals,
vellow necdles of nrgs. 195 1067 qud yellow plates of m.p.
131-1227. The former wos deatical with the dl-trans-
thizzotine : VI pder ate cnd the Tatter with the d/-c/s-thinzo-

d1-2-AMINOCYCLOIEXANE TII1018

1167

line XII picrate by mixed mi.p. determimations. To the
remainder of the vellowish oil was added 100 ml. of 5%
aqueous hydrochloric acid aud the mixture warmed on a
boiling water-batli.  After cooling, the precipitated crystals
were collected and the lltrate, on concentriating to = ml.,
vielded a further crop. After Nltration the mather lignor,
on adding weetone, gave o further crop, total weight 4.1 g.
Reerystallization from 5¢7 aqueons hydrochloric acid guve
colorless ncedles of mp. 223° dee. which were identical swith
the d/-trans-2-aminocyclolexyl thiobenzoate hydrochloride
(VIIT) by a mixed ui.p. determinatinn; picrate: reerystalli-
zation from 70€% agueons methanel gave yellow ncedles,
n.p. 167-1882 alone and on admixture with the d2-reons-2-
aminocyclohiexyl thiobenzoate (VI picrate.

The agueous and acetonic mother lignors< were combined
and evaporiated to drymness nnder redueed pressure. The
residital gunnmy product was dizsolved inowater awd on
unking alkaline with 1097 agneons sodittim hydroxide it oil
separated.  The oil wius extracted with ether, washed with
wiater, dried over fused sodium snlfate aud cevaporated to
dryuness.  The remaining oil weighed 18.5 g. and boiled at
156-159° (3 mmn.); picrate, yellow plates (from methimol),
m.p. 132-133°, which were identical with the d/-cis-thiazo-
line X1I picrate by a mixed m.p. determination.

The Formation of d/-trans- and d!-cis-2-Phenyl+4.5-cyclo-
hexanothiazolines (VII and XII) by Fusion of d/-cis-2-
Benzoylaminocyclohexanol (XV3 with Phosphorus Penta-
sulfide.—A well-ground wmixture of 5 g. of d/-c/s-2-benzoyl-
amtinocyclohexanol aud 5 g. of phosphorns peutasulfide was
heated at 150° in an oil-bath till hydrogen sulfide censcd to
evolve. After cooling the fused mass was dizsolved in 30
ml. of warm aqueons soditim hydroxide and a reddish oily
product separated.  The oily layer was extracted with ether
and the ether solution was shaken with 20 ml. of 597 aqueons
hydrochlorie acid three times. On evaporation to dryness
the cthereal solution vielded 0.73 g. of a reddish giunmy
prodnet. The hydrochloric acid solution was neutralized
with sodium bicarbonate yielding an orange-vellowish oil.
The extraction of the oil with ether followed by the treat-
ments with hydrociiloric acid and then soilitim bicarbonate
was repeated,  The oil was extracted witls ether, dried over
fused sodimn sulfate, evaporated to dryness and boiled at
130=-140° (2 mm.), weight 0.85 g. FHeuceforth, ou treat-
ment as above a little of the distilled o1l wis converted to
picrates of d/-trans- and dl-cis-thizzolines,  The remainder
was separiated into di-trens-2-nminocycloliexyl thiohenzoate
and the dl-ci/s-thinzoline (XII1) which were identified as hy-
drochiloride VIIT and picrate, respectively, weight 0.5% and
0.52 g.
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