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y- la~tones ,~~ and >C=N absorption3” a t  1650 
cm.-’, IV shows strong absorption at  1810 cm.-’ 
and 1645 cm. -l The latter bands are almost identical 
with those observed for the 4-isopropyl 
and this shift of carbonyl absorption is consistent 
with removal of the conjugation created by attach- 
ment of an exocyclic double bond in the 4-position1 
as in I. It has also been shown that the frequency 
of the >C=N stretching mode is not appreciably 
affected by changes in the 4-position of these 
oxazolones. 3a 

The ultraviolet spectrum further supports struc- 
ture IV. The intense maximum observed with I at  
360 mp has been attributed to the c,&cH=c- 
N=&c& chromophore.* The disappearance of 
this maximum in IV is evidence that this chromo- 
phore is absent, whereas the presence of A::* 245 
mp (e  5450) is characteristic of the N-benzylidene 
group, -N=C-CaH5.6 The end absorption ob- 

served is also typical of such oxazolones.6 
Saturated azlactones are generally very suscep- 

tible to hydrolysis and particularly to aminolysis.6 
However, IV was stable to a boiling water-acetone 
mixture, but reacted readily with benzylamine to 
form the 2-benzamidobenzylamide, VI, in nearly 
quantitative yield. The formation of an amide has 
a t  times been the sole evidence of the presence of an 
oxazolone and benzylamine is used for determining 
the proportion of oxazolone in a mixture (“azlactone 
equivalent”).? 
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In contrast to these results, I reacts with phenyl- 
magnesium bromide by ring opening followed by 
1,a-addition to give the tertiary alcohol.* Results of 
similar studies on the structurally related cy- 

benzylidene-7-phenyl-A & y-butenolide will be re- 
ported in a forthcoming paper and compared with 
those observed with the oxazolone. 

EXPERIMENTAL’ 

Reaction of ~-pheny1-4-benndlidened~~(4H)-o~azolone (I) 
with benzene. In  a 1-l., round-bottom flaak, fitted with a 
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mechanical stirrer, dropping funnel, and reflux condenser, 
were placed 9.5 g. (0.072 mole) of anhydrous aluminum 
chloride in 125 ml. of dry, thiophene-free benzene. The 
mixture was cooled to 10’ and stirred for 1 hr. To this solu- 
tion waa added dropwise with stirring a solution containing 
6 g. (0.024 mole) of 2-phenyl4benzylidene-5(4H)oxmolone 
in 125 ml. dry benzene, the temperature being maintained 
at 10-20” during the addition. The mixture turned brick red. 
When all of the oxazolone had been added, the mixture 
waa stirred for an additional 3 hr. a t  room temperature. The 
complex was decomposed with 250 ml. dilute (1:15) HC1 
and two clear layers were obtained. The benzene layer was 
separated, the aqueous layer extracted with benzene, and 
the combined benzene extracts washed with dilute HC1, 
then with water until neutral to litmus. Benzene was re- 
moved by evaporation on a steam bath to give a yellow oil 
which was dissolved in ether and on addition of petroleum 
ether formed a light yellow precipitate. The product was 
recrystallized from 95% ethanol to give 4.8 g. (62%) of light 
yellow crystals, m.p. 158-159’. 

Anal. Calcd. for C ~ H I , N O ~ :  C, 80.71; H, 5.24; N, 4.28. 
Found: C, 80.87; H, 5.23; N, 4.25. 

Reaction of &phenyl -4~phen~lmeUly ld(4H)-oulzo lone  
(IV) with bensylumine. A mixture of 1.96 g. (0.00s mole) of 
oxazolone in 10 ml. dry benzene and 0.64 g. (0.06 mole) oi 
benaylamine was heated under reflux for 30 min. On cooling. 
white crystals separated, which were washed with petroleum 
ether and recrystallized from 85% ethanol (He0 as diluent) 
to give 2.4 g. (92%) of VI, m.p. 260-261”. 

Anal. Calcd. for C&sH*dNsOI: N, 6.45. Found: N, 6.57. 
Spectral measurmk and analyses. Infrared spectra 

were obtained on a Perkin-Elmer 21 spectrophotometer and 
Perkin-Elmer “Infracord.” The samples were examined! 
either as Nujol mulls or by use of a KBr disk. 

Ultraviolet spectra were measured in 95% ethanol using 
a Beckman DK-2 spectrophotometer. 

The elemental analyses were carried out bv Micro-Tech 
Laboratories, Skokie, Ill. 
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Kihlman’ has reported. that 8-ethoxycaffeine 
produced structural chromosomal changes in the 
root tips. This and closely related compounds have 
been studied at the Roswell Park Memorial In- 
stitute as possible anti-cancer agents. 8-(2-Meth- 
0xyethoxy)caffeine was prepared from 8-chloro- 
caffeine and sodium 2-methoxyethoxide by the 
general method of Huston and Allen.2 The crude 
product, obtained in 80% yield, was recrystallized 
twice from hot water and once from carbon tetra- 
chloride; m.p. 98.5-99.5’ (Fisher-Johns melting 
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1356 (1934). 
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point apparatus) ; ultraviolet absorption maximum 
279mp. 

Anal. Calcd. for Cl1H~eN4O4: C,49.24; H, 6.02; 
N, 20.89. Found C, 49.02; H, 6.04; N, 21.09.4 

When 5-180 bearing animals were treated with 
125 mg./kg. or 500 mg./kg., tumor growth ap- 
peared inhibited about 15%. This compound was 
not effective in prolonging the survival time of mice 
that had received injections of Ehrlich ascites cells, 
Krebs-2 ascites cells, or L-1210 cells. 
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(3) The ultraviolet absorption peak waa determined by 
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Mr. Oakley Crawford. 

Knoxville, Tenn. 

Reinvestigation of the Structure of the 
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It was reported4 that the “dimeric” acid found in 
the carbonation products of the Grignard reagent 
formed from 1-bromo-2-heptyne is the &lactonic 
acid (I) 

COZH 8”’ =C-CHa 

C4Hr-- I b  
I I\ 

I 

The structure assignment was based on deg- 
radation studies, catalytic hydrogenation studies 
in which two moles of hydrogen were absorbed, 
and especially in the fact that the “dimeric” acid 
titrated aa a monobasic acid. 

In the light of the recent hdings that highly 
substituted malonic acids titrate as monobasic 
acids in 50% alcohol16 the structure of the ’(dimeric” 
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acid was reinvestigated. We are now favoring. the 
structure IIA, butyl [ 1-(3-hepta-l,2dienyl)vinyl]- 
malonic acid. 

CJI~-&-------&=CHZ B, R = -CH(CH& 

COzH R A, R = -C(CIHc+C=CH, 

C, R = -C(CHs)r 
I1 

The K1 to Kr ratio in IIA of 7,760,000 is very 
high which indicates a highly branched malonic 
acid. However, it is not as high as in IIB, 28,000,000, 
or IIC, 57,600,000.6 The ionization of the acid could 
be affected in parts by the electronic and electro- 
static effects of the unsaturation in R. 

It was previously reported4 that in the presence 
of Adams’ catalyst the (‘dimeric” acid absorbs 
hydrogen to the extent of 100% of theory calculated 
for two double bonds. Additional hydrogenation 
studies, using a different and more “active” lot of 
Adams’ catalyst, have now shown that the “di- 
meric” acid absorbs hydrogen to the extent of 
100yo of theory calculated for three double bonds. 
In fact, there was no sharp decrease in the rate of 
the hydrogen uptake after the addition of two moles 
of hydrogen. 

The infrared spectrum of IIA has a single band 
near 1920 cm.-l characteristic of the allenic 
linkage,S a single, sharp carbonyl band near 1740, 
and bands near 1635 and 900 cm.-’ characteristic 

of -C=CH2. When the hydrogenation is inter- 
rupted after the addition of two moles of hydrogen, 
the product is 111. 
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(!QH k 
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The infrared spectrum of I11 shows the presence 
of the 1635 and 900 cm.-’ bands and the absence 
of the 1920 cm.-l band. All three bands are absent 
after the uptake of three moles of hydrogen. 

Quantitative esterification of IIA and of the hy- 
drogenated products of IIA, also favors the sub- 
stituted malonic acid structure. When IIA reacted 
with diasomethane, two moles of nitrogen, per mole 
of acid, were liberated and the distilled product 
analyzed for the dimethyl ester. However, ita 
infrared spectrum indicated that a molecular rear- 
rangement had taken place since the characteristic 

(6) J. H. Wotis and D. E. Mancuso, J .  Org. Chevt., 22, 
207 (1967). 


