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purity in 10 ml. ether was added dropwise to a stirring solu- 
tion of 2.29 g. (10 millimoles) of 6-furoylaminopurine in 
25 ml. pyridine. The reaction was highly exothermic and 
the mixture became dark and eventually too thick to stir. 
The reaction mixture was maintained a t  70” for 1 hr. and 
allowed to cool. The mixture was transferred to a larger 
flask with a little methanol. The solvents were distilled off 
under reduced pressure (water aspirator) and the residue 
extracted with 0.1N sodium hydroxide. Neutralization of 
the alkaline extract precipitated the product. The yield was 
0.47 g. (2.18 millimoles, 2l.8Y0), m.p. 263-265”. Recrystal- 
lization from methyl Cellosolve gave pure kinetin, m.p. 
267-268” (sealed capillary) ( I ,  2, 3). A mixed melting point 
with an authentic sample showed no depression. 
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A recent article’ described the reaction of formal- 
dehyde, hydrogen sulfide, and N-benzylidene ani- 
line, and reported that the structure of the product 
is that of “3-phenylthiazetidine.” This preparation 
was repeated. 

Q--N=cH--Q + C H ~ O  + H ~ S  - 
6CHO + + - N - YHz 
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was somewhat higher. The infrared spectrum (Fig 
1) showed clearly that -NH-, -SH, -OH and 
C=O were absent, and that C=S, C=C, and C=X 
were probably absent. A nuclear magnetic reso- 
nance spectrum showed only two types of hydrogen, 
one of which was obviously phenyl hydrogen. Com- 
bustion analysis agreed quite closely with the formu- 
la CsH9NS, (mol. wt. 151). However, ebullioscopic 
molecular weight determinations showed an aver- 
age value of 308 in ethanol, indicating that the ac- 
tual empirical formula should be C16H18N2Sz. 

On the basis of the above information, we suggest 
that  the product originally formulated as %phenyl- 
thiazetidine (I) is, in fact, the highly symmetrical 
3,7-diphenyl-l,5-dithia-3,7-diazacyclooctane (11). 

CHr-S-CHz 
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N-CsHb CeH6-N 

EXPERIMENTAL 

“S-Phenylthiazetidine.” Hydrogen sulfide was bubbled 
into 250 g. of 38y0 aqueous formaldehyde solution until 20 
g. was absorbed. A solution of 100 g. of benzylidene aniline 
in 850 ml. of absolute alcohol was prepared and mixed with 
the hydrogen sulfide-formaldehyde solution. As the two 
solutions were mixed, a strong blue-green color developed 
which gradually faded. The mixture was maintained a t  
room temperature for 24 hr. During the course of this time 
a crystalline solid precipitated from the solution. This was 
filtered and refluxed with 1 1. of absolute methyl alcohol. 
After cooling, the solution was filtered and the solid product 
was dried. It weighed 75 g. and melted in the range 173- 
178” on a Kofler hot stage between crossed Polaroids. This 
substance was recrystallized from chloroform to give 
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KBr pellet (unavoidable t r a m  of water in salt). Concentration of solid in KBr pellet qualitatively the same as chloroform 
solution 

F I G .  1. INFRhRED Sl’ECTRUM OF ‘‘3-!?HENYLTHIAZETIDINE.” (------- ) 100 mg. of compound/cc. of chloroform; (- ) 

h product, was isolated which appeared to 1)e the 
Olle desc:l.itJed earlieri alt~loug~l t,he meltblg poilltj 
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151. Found: C, 63.60, 63.59; H, 6.04, 6.06; mol. wt.: (ehull.) 
308 (ethanol). 

The product was flirther characterized by a stitdy of its 
infrared spectriim (Fig. l), which showed clearly the absence 
of -XH, -SH, -OH, or C=O. Indications were strong 
that there was no C=S, C=C, or C=N. 

A study of the nuclear magnetic resonance spectrum2 
showed hydrogen peaks indicative of only two types of 
C-H bonds. One occurred a t  +69 cycles per second (rel. to 
H,O) quite characteristic of phenyl hydrogens. The second 
a t  +2 cycles was consistent with the shift to be exoected 
for the eight eqiivalent hydrogen atoms on the 8-membered 
ring. 

The above data indicate that the compound alleged to 
be 3-phenylthiazetidine is actually a dimer of this com- 
pound, probably with an %membered ring structure. 

Acknowledgments. The author is indebted to Dr.  
Rudolf Zbinden, who measured and interpreted the 
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~ h o  measured and interpreted the nuclear magnetic 
resonance spectrum. 
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The addition of the sodio derivative of propiolic 
esters, XaC=C-COOR, to the carbonyl group of 
certain ketones (cyclohexanone, 2-methyl-cyclohex- 
anone, and 2-methyl-2-carbomethoxycyclohexa- 
none) was reported several years In  each 
case the reaction produced an acetylenic carbinol 
(I). A Rlichael type addition of certain aromatic 
ketones to the triple bond of propiolic ester in the 
presence of sodaniide was also reported in the same 
series of  paper^.^ In  this rase the products were P- 
substituted acrylic esters (11). The versatility of this 

I I 

-C--CC-COOR -CO-C-CH=CH-COOR 

I I1 

reaction could be extended if it were possible to carry 
out a condensation of this type with aromatic ke- 
tones to  produce acetylenic carbinols rather than 

I I 
OH 

(1) This work was slipported in part by a Frederick 
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Soc., 72, 2530 (1950). 
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the p-substituted acrylic esters. Since propargyl 
diethylacetal, HC=C-CH(OC2H&, does riot have 
the conjugated structure necessary for a Michael 
type reaction, it should in all cases react with ke- 
tones to  produce acetylenic carbinols. 

In  the present paper we are reporting the success- 
ful addition of the sodio derivative of propargyl di- 
ethylacetal t o  cyclohexanone. The reaction with cy- 
clohexanone was carried out by adding cyclohexa- 
none to  an ether suspension of the sodium deriva- 
tive of propargyl diethylacetal. Acid hydrolysis lib- 
erated the acetylenic carbinol(II1). Since attempted 
isolation of this acetylenic carbinol by distillation in 
a vacuum resulted in its polymerization, it was re- 
duced catalytically and the reduction product, p- 
( I-hydroxycyclohexy1)propionaldehyde diethylace- 
tal (IV) was isolated by vacuum distillation. 

+ HC=C-CH(OCZH~J~  

I NaNHI 
2 Hydrolysis 

111 CEC-CH(OCzH5 2 + ?OH Hx/Pd 

Oxidation - OoH Q cH2-  yH2 
CH2CHzCH(OCzH ,': 0- c=o 

V IV 

The structure of (IV) was established by oxidation 
to the known lactone of p-( 1-hydroxycyclohexy1)- 
propionic acid (V). 

The addition of the sodio derivative of propargyl 
acetal to the aromatic ketone 6-methoxy-1-tetra- 
lone was attempted using the conditions which were 
successful in the case of cyclohexanone as well as by 
a variety of other procedures. In  no case wab it 
possible to isolate anything other than unreacted 6- 
methoxy-1-tetralone from the reaction mixture. 

EXPERIMENTAL 

Reaction with cyclohczanone. A solution of 12.8 g. (0.1 
mole) of propargyl acetal5 in 10 ml. of absolute ether was 
added to a suspension of sodamideo [prepared from 2.3 g. 
(0.1 mole) of sodium] in approximately 150 ml. of liquid 
ammonia. A pale yellow precipitate of the sodio salt formed 
immediately. Cyclohexanone (9.8 g., 0.1 mole) in 10 ml. of 
absolute ether was added slowly and with contin\lolls shak- 
ing. The ammonia was allowed to evaporate from tho result- 
ing red solution and the residue was shaken with 500 ml. of 
a cold saturated solution of ammonium sulfate containing 
9.8 g. (0.1 mole) of concentrated sulfuric acid. The mixture 
was extracted with three 40-ml. portions of ether, the com- 
bined ether extract was washed twice with 15-ml. port'ions of 
water and the ether was removed by evaporation in a 
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