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pounds is greater than that of those previously 
reported. The observed melting points of the 
optically active derivatives are also somewhat 
higher than the literature values. A mixture of the 
d- and /-forms recrystallized from ethanol gave a-
methylbutyraldehyde 2,4-dinitrophenylhydrazone 
with a melting point in good agreement with those 
reported for the racemic compound. 

Experimental3 

Degradation of L-Isoleucine to d-a-Methylbutyraldehyde 
2,4-Dinitrophenylhydrazone.—In a 200-ml. steam distilla­
tion flask there was placed a solution of 0.26 g. of L-isoleu-
cine in 20 ml. of water, and steam was introduced until 
boiling started. To the hot solution there was added 1.5 
g. of ninhydrin in 20 ml. of water. The mixture was 
steam distilled and the vapor was passed into 0.36 g. of 2,4-
dinitrophenylhydrazine in 300 ml. of 2 iV hydrochloric acid. 
The precipitate was collected by filtration and washed 
well with water. There was thus obtained 0.44 g. (84%) 
of derivative, m.p. 132-135°, which upon recrystallization 
from ethanol yielded 0.35 g. (67%) of d-a-methylbutyralde-
hyde 2,4-dinitrophenylhydrazone, m.p. 135-137°, [« ]D 
+29.5° , c 1 in acetic acid. Anal." Calcd. for CnHi8O4N4; 
C, 49.8; H, 4.9; K, 21.1. Found: C, 49.9; H, 5.2; N, 21.0. 

D-Isoleucine as well as L- and D-alloisoleucine were de­
graded in a similar manner. 

Recrystallization of a Mixture of d- and ^-a-Methylbutyral-
dehyde 2,4-Dinitrophenylhydrazone.—A mixture of 0.055 
g. of each of the above isomers was recrystallized from eth­
anol to yield the racemic compound, m.p. 129-130° (lit. 
128-128.5 °,5 129-130 °6). 

LABORATORY OF BIOCHEMISTRY 
NATIONAL CANCER INSTITUTE 
NATIONAL INSTITUTES OF HEALTH 7 

BETHESDA 14, MARYLAND 

(3) All m.p.'s are corrected. 
(4) Analysis by R. J. Koegel and staff of this Laboratory. 
(5) J. D. Roberts and C. Green, T H I S JOURNAL, 68, 214 (1946). 
(6) G. Dunn, G. T. Newbold and F. S. Spring, J. Chem. Soc, 

S 131 (1949). 
(7) U. S. Public Health Service, Department of Health, Education 

and Welfare. 
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We have observed a rearrangement as a result of 
the action of performic acid2 on ewrfo-dicyclopenta-
diene which appears to be another example of the 
well-known3 endo-exo rearrangement occurring in 
similarly constituted systems. The reaction pro­
ceeds readily to yield a glycol monoformate from 
which a glycol is obtainable on hydrolysis, but this 
glycol does not react with lead tetraacetate and is 
inert to periodic acid and is thus clearly not a ] ,2-
glycol. The following formulation,M entirely analo­
gous to earlier suggestions,3 appears plausible. 

(1) Taken from a dissertation presented to the faculty of Arts and 
Sciences of the University of Rochester in partial fulfillment of the 
requirements for the degree Doctor of Philosophy. 

(2) D. Hwern, G. N. Billen, T. W. Findley and J. T, Scanlan, 
T H I S JOURNAL, 67, 1786 (1945). 

(3) P. D. Bartlettand A. Schneider, ibid., 68,6 (1946), R. B. Wood­
ward and H. Baer, ibid., 70, 1161 (1948); see also S. Winstein, et al . 
ibid., 74, 1127 (1952), and P. D. Bartlett, Abstracts, Twelfth National 
Organic Chemistry S.vmposium, Denver, Colorado. 1951, p. 1. 

(O The stereochemistry illustrated for the two substituents follows 
from the initially preferred exo addition of the OH 4- entity after which 
the reaction of the ion with formate ion or formic acid at the side op­
posite the unsaturated five-membered rings yields the configuration 
given. 

Cope and co-workers have observed the produc­
tion of 1,4-cyclooctanediol by the action of per­
formic acid on cyclooctene and by the action of 
formic acid on cyclooctene oxide,6 although in this 
case the product must be produced by a hydride 
shift rather than by rearrangement of the carbon 
skeleton. 

Experimental 
Performic Acid Oxidation.—A well-stirred mixture of 61 

g. (0.5 mole) of dicyclopentadiene and 350 cc. of 88% for­
mic acid was cooled in an ice-bath and treated with 68 g. of 
2 5 % hydrogen peroxide (0.51 mole). The reaction was 
allowed to proceed until the mixture became homogeneous, 
and was then poured into water and extracted twice with 
ether. The ether layer was washed with bicarbonate, dried 
and concentrated to leave 58.4 g. of a vellow viscous liquid. 
Distillation yielded a yellow oil, b.p. 116-123° (0.7-0.8 mm.) 
whose infrared spectrum contained a prominent carbonyl 
band at 5.82 ^ and a hydroxyl band at 2.92 ^. Five grams 
of this oil was hydrolyzed with ice-cold 5% aqueous alco­
holic potassium hydroxide. After standing 1.5 hours the 
solution was extracted continuously for 26 hours with meth­
ylene chloride. The solvent was removed leaving 4.5 g. of 
a brown oil, a small amount of which was distilled in a mo-
lec'ular still at 0.03-0.05 mm. (block temperature 120-125°) 
to give the glycol as a yellow very viscous liquid whose in­
frared spectrum had lost all but a trace of the carbonyl 
band at 5.82 ^. The intensity of the hydroxyl band at 
2.92 n had increased. 

Anal.11 Calcd. for Ci0Hi4O2: C, 72.31; H, 8.42. Found: 
C, 71.97; H, 8.01. 

Lead Tetraacetate Oxidation.—A solution of 6.45 g. 
(0.039 mole) of the above glycol and 17.3 g. (0.039 mole) 
of lead tetraacetate in 35 ml. of glacial acetic acid and 200 
ml. of methanol was shaken mechanically until no test 
could be obtained with starch-potassium iodide indicator. 
The methanol was removed under reduced pressure and the 
remaining solution was diluted with bicarbonate solution. 
The precipitated lead salts were removed and the filtrate 
was extracted three times with ether. Concentration of the 
dried extracts yielded 2.3 g. of a yellow liquid which was 
distilled in a molecular still at 0.03 mm. (block temperature 
110°) to give a very viscous yellow oil whose infrared spec­
trum was identical with that of the starting material. 

Periodic Acid Oxidation.—An excess of the above glycol 
in alcohol was treated with 25 ml. of 0.1532 N periodic acid7 

and allowed to stand for 11 hours. The solution was then 
neutralized with bicarbonate and a borax buffer and excess 
potassium iodide were added. The liberated iodine re­
quired 33.0 cc. of 0.1053 N thiosulfate, corresponding to 
22.7 cc. (91%) of unused periodic acid. 

(5) A. C. Cope, S, W. Fenton and C. F. Spencer, THIS JOURNAL, 
74, 5884 (1952). 

(6) Analysis by Mme. Odette Sauvage. 
(7) Prepared according to H. H. Willard and C. H. Greathouse, 

THIS JOURNAL, 60, 2869 (1938). 
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Recent activity in the preparation and biologic 
testing of nitroaldehyde derivatives has provided 
a number of compounds that have anti-viral activ­
ity, such as 5-nitro-2-furaldehydc semicarbazone' 

(1) M. D. Eaton, M. E. Perry and I. M. Gocke, Proc. Soc. Expll. 
Biol. Med., 77, 422 (1951). 


