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The hydrogenation temperature was controlled by the 
circulation of water through the jacket surrounding the 
hydrogenation flask. In the flask were placed freshly dis- 
tilled menthofuran (I), 3.210 g., (0.0214 mol.), platinum 
ovide (60 mg.), and acetic acid (30 ml.). At the beginning of 
the shaking, the hydrogenation mixture should be color- 
1ess.s After 4 hr., the absorption of hydrogen ceased a t  I120 
ml. (0.466 mol.; measured a t  20"). From the hydrogenation 
mixture a colorless oil (3.000 g.) was obtained, b.p. 88-100" 
(18 mm.) which contained 20.1% menthol mixture. 

The hydrogenation product was treated with 3,5-dinitro- 
benzoyl chloride in pyridine and then steam-distilled, The 
undistilled residue solidified to give the crude 3,bdinitro- 
benzoate (0.829 g.). From the distillate, tetrahydromen- 
thofuran (11) was obtained, b.p. 91-92'' (20 mm.). a: 
-20.8" (homogeneous), d:s 0.9286, n y  1.4610, hlR (calcd.) 
45.62, (obsd.) 45.58. 

-4naZ. Calcd. for CtoHlsO: C, 77.86; H, 11.76. Found: 
C, 77.90; H, 11.81. 

The crude 3,5-dinitrobenzoate (100 mg.) was purified by 
passing an n-hexane solution of the 3,5-dinitrobenzoate 
through a layer of alumina (1 g.). The removal of n-hexane 
from the effluent gave colorless needles (86 mg.), while a 
resinous substance (9 mg.) adsorbed on the alumina was 
eluted with ether. 

The purified 3,5-dinitrobenzoate (20.0 mg.) was chroma- 
tographed on an alumina column (alumina 15 g.; height 
15 cm.) using n-hexane mixed with 5y0 ether as developing 
solvent. The effluent was collected in small fractions and 
the solvent was removed from each fraction. After the 
melting points had been determined, as shown in Fig. 1, 
the fractions were combined into three parts: Fraction I 
6.0 mg. (m.p. 150-154'), Fraction 11 1.0 mg. (m.p. 85- 
145'), and Fraction I11 12.1 mg. (m.p. 95-99'). From the 
results obtained by the above preliminary purification and 
by chromatography, the composition of crude ester was 
calculated as shown in Table I. 

When recrvstallized from methanol, Fraction I and Frac- 
tion I11 melted xt 154-155' and 99-100' respertively, and 
were shown to be (+ )-neomenthvl- and (+)-neoisomenthvl 
3,5-dinitrohenzoat~, bv mixed mdting point determinations 
with authpntir samples. Fraction I1 was a mixture of these 
two isomers. 

Aclmmoledgment. The authors wish to express 
their sincere thanks to Prof. Sankichi Takei for 
his constant encouragement, and to Mr. Hiroo 
Ueda for supplying the authentic samples. 
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tives i t  was discovered that the literature is rather 
vague concerning the 2,4-dinitrophenylhydrazone 
of glyceraldehyde. 

Neuberg,2 using a saturated solution of 2,4- 
dinitrophenylhydrazine in 2N hydrochloric acid a t  
O", prepared glyceraldehyde 2,4-dinitrophenyl- 
hydrazone which melted a t  166-167'. Neuberg and 
Collatza reported the 2,4-dinitrophenylosazone of 
glyceraldehyde to  melt a t  265' (dec.). Later, Neu- 
berg and Strauss4 reported that the bishydrazone 
(osazone) of methyl glyoxal can be obtained quanti- 
tatively from dihydroxyacetone and glyceraldehyde 
with 2,4-dinitrophenylhydrazine in hydrochloric 
acid. This 2,4-dinitrophenylosazone melted a t  
298 O .6 

In  the present investigation two methods were 
used to study the dinitrophenylhydrazones and 
osazones of glyceraldehyde, dihydroxyacetone, and 
pyruvaldehyde (methyl glyoxal). The results np- 
pear in Table I. 

Infrared spectra of the productre melting at  164- 
166' were all similar with peaks a t :  3.05, 6.15-6.20, 

10.90, 11.73-1 1.95, and 12.00 p .  Infrared spectra of 
the products melting a t  297-299' were all similar 
with peaks a t :  3.08, 6.19, 6.27, 6.32, 6.65, 7.40-7.50, 

11.90-12.00, and 13.43-13.70 p .  
The results show that glyceraldehyde 2,4-dinitro- 

phenylhydrazone can be prepared in hydrochloric 
acid a t  5', but the 2,4-dinitrophenylosazone of 
pyruvaldehyde forms a t  other temperatures. In  
the case of dihydroxyacetone and pyruvaldehyde, 
however, the 2,4-dinitrophenylosazone of pyru- 
valdehyde forms at  all the temperatures tried. This 
osazone which melts from 250-298' can be re- 
crystallized from dioxane or pyridine to melt a t  

These data show that by the use of 2,4-dinitro- 
phenylhydrazine in 2N hydrochloric acid a t  5' 
glyceraldehyde can be differentiated from the other 
trioses. 

6.28, 7.45, 8.18, 8.70-8.90, 9.15-9.35, 10.28, 10.75- 

7.60, 7.95, 8.23-8.28, 8.73, 9.20, 9.47, 10.68, 10.92, 

297-299'. 

(8) R. B. Woodward and R. H. Eastman, J. Am. Chem. 
Soc., 72, 399 (1950). 
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In an effort to identify some oxidation products 
of glycerides by 2,4-dinitrophenylhydrazone derivrt- 

( I  ) This Communiration has been authorized for publica- 
tion on October 15, 1958, as Paper No. 2302 in the Journal 
Series of the Pennsylvania Agricultural Experiment Station. 

EXPERIMENTAL 

Preparation of dinitrophenylh?/drazones and osozones. Two 
methods were used to studv the dinitrophenvlhydrazoneb 
and osazones of glyceraldehyde (Nutritional Biochemicals 
#6559), dihvdroxpacetone (Sutritional Biochemicals #4386), 
and pyruvaldehyde (methyl glyoxal), (K&K #2995L 309: 
soh.). The first was that of Rrady and Elsmiea in which a 
saturated solution of 2.4-dinitrophenylhydrazine in 2.V 
hydrochloric acid was added to an aqueous d u t i o n  of the 
triose. The serond method was that of Allen' as modified 

(2) I.  S. Neuberg, Biochem. Z., 255, I (1932). 
(3) C. Neuberg and H. Collatz, Biochem. Z., 223, 494 

(4) C. Neuberg aiid E. Strauss, Arch. Riochem., 11, 457 

(5) E. Simon and C. Neuberg, Biochem. Z., 232, 479 

(6)  0. L. Rrady and G .  V. Elsmie, Annlys f ,  51, 77 (1026). 
( 7 )  C. F. H. Allen, J .  Am.  Chem. SOC., 52, 2955 (1930). 

(1030). 

(1946). 

(1931). 
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TABLE I 
PROPERTIES O F  VARIOUS PRODUCTS PREPARED FROM TRIOSES WITH 2,4-DINITROPHENYLHYDRAZINE 

Method HCl HCl HCl &SO4 HZSOI HzSOi 
Temperature 5O 20 O 35 O 5" 20 O 35" 
PPt. color 

Gly' Yellow Yellow- Orange Orange Orange Orange 

DHAb 
pyre 

orange 
Orange Orange 
Orange e 

e 

e 
e 

e 
Orange 
Orange 

e 
e 

Solubility in hot (1 : 1) 50% CaH60H/C2HsOAc 

Trace 
GlY 
DHA Trace Trace 
PYr Trace Trace 

GlY 
DH.4 
PYr 

GlY 
DHA 253d 280d 

C o m p 1 et e ca. 50% ca. 50% Trace Trace Trace 

M p .  material recrystallized by above 
- - - 
- 

166 166 164 
- - 

- - 
M.p. residue from solubility tests 

- 284d 289 298 298 298 
284d 

pyr 299 28gd 

a Gly, glyceraldehyde. DHA, dihydroxyacetone. C Pyr, pyruvaldehyde. Recrystallized from dioxane to melt a t  298'. 
e Not performed. 

by Bradys in which 2,4dinitrophenylhydrazine was dis- 
solved in a small amount of concentrated sulfuric acid and 
the solution diluted with ethanol. This solution was added 
to an alcoholic solution of the triose. Each procedure was 
run a t  5", 20°, and 35". The solutions were held a t  the 
required temperature for 2 hr. before mixing, and then 
allowed t,o react for 12 hr. Only the first crops of precipitate 
were retained. 
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(8) 0. L. Brady, J .  Chem. Soc., 1931, 756. 
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Treatment of a-pyridil (I) with tosyl hydrazide 
and the resulting derivative with aqueous alkali 
gives a product, C12H8N40, incorrectly identified 
as "azipyridil" (II).2 Chemical and physical evi- 
dence require the formulation to be that of l-a- 
picolinoylpyridotriazole (111, R = a - C5HdNCO). 

(1) Partial support of this work under a National Insti- 
tutes of Health Grant No. CY-2895 is gratefully acknowl- 
edged. 
(2J B. Eistert and W. Schade, Chem, Ber., 91,1411 (1958). 

I11 

In  acid solution pyridotriazole (111. R = H) 
and, at higher temperatures, l-phenylpyridotri- 
azole (111. R = C6H6) react with carboxylic acids 
to form esters of corresponding a-pyridylcar- 
bin01s.~ In its resistance to  attack by carboxylic 
acids, I11 (R = a-C5H4NCO) further demonstrates 
lack of triazole ring reactivity towards acids when 
electron withdrawing groups are a t  the 1-position. 
In boiling aniline, I11 (R = a - CbH4NCO) under- 
goes degradation of the triazole ring and the prod- 
uct,2 di( a-pyridyl) acetanilide, suggests an inter- 
mediate formation of 11. Transformation of I11 
(R = a - C5H4NCO) into I1 apparently occurs 
more readily in the presence of iodine or bromine, 
each of which gives rise t o  the formation of a,a- 
dihaloketones as nitrogen is liberated.2 

Hydrazine hydrate combines with I11 (R = 
a - C6H4NCO) to bring about the formation of the 
corresponding hydrazone (IV) and, if air is present, 
its oxidation product 1,l '-bipyridotriazole(V) . 

(3) J. H. Boyer and L. T. Wolford, J .  Am. Chem. SOC., 

(4) J. H. Boyer, R. Borgers and L, T. Wolford, JF., 
80,2741 (1958). 

J .  Am. Chem. Soc., 79, 678 (1957). 


