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dilute neutral solution however suggest that hy-
drolysis of monomethylolurea is negligible and un-
der such conditions it is unlikely that the nucleo-
philic nitrogen of urea would attack any but an
electrophilic center of monomethylolurea, if such a
center existed. Thislatter point awaits clarification
by further studies of the reactions of methylolureas.
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The Condensation of Kojic Acid with Crotonic Acid
and with 3-Bromopropionic Acid*

By L. L. Woops
RECEIVED OCTOBER 18, 1952

Kojic acid reacts with crotonic acid in the
presence of sodium bicarbonate to give a new acid,
probably the 2-methyl-2-(2-hydroxymethyl-5-hy-
droxy-4-pyrone-6)-propionic acid, but possibly 1-
(2-hydroxymethyl-5-hydroxy -4 -pyrone-6) -butyric
acid. The evidence for condensation at the 6-
position of kojic acid lies in the fact that the 2-
and 5-positions in the product are available for
acetylation.

The reaction of kojic acid with §-bromopropionic
acid gives 2-(2-hydroxymethyl-5-hydroxy-4-
pyrone-6)-propionic acid, a product previously ob-
tained by the cyanoethylation of kojic acid.?

Experimental?®

Reaction of Crotonic Acid with Kojic Acid.—One hundred
ml. of absolute ethanol, 8.6 g. of crotonic acid and 8.4 g. of
sodium bicarbonate were thoroughly agitated and warmed,
after which 14.2 g. of kojic acid was added. The mixture
was then refluxed for 20 hours, acidified with concentrated
hydrochloric acid and filtered while warm. Evaporation
of the filtrate to about 50 ml., followed by chilling the solu-
tion, gave 14.4 g. of a solid. This solid was recrystallized
twice from absolute ethanol and once from benzene (in which
it is only slightly soluble), givingiwhite prisms which melt at
154.5° and give a red coloration with ferric chloride solution.

Anal. Caled. for CoHO;: C, 52.61; H, 5.26. Found:
C, 52.40; H, 5.04.

The above product and acetic anhydride gave an ester
which was crystallized from ethanol and benzene. The es-
ter separates as pale-yellow rosettes melting at 133-135°.

Anal. Caled. for CisHisOs: C, 53.87; H, 5.12. Found:
C, 53.44; H, 4.89.

The high melting point of the ester suggests that the prod-
uct of the condensation of crotonic acid with kojic acid may
be 1-(2-hydroxymethyl-5-hydroxy-4-pyrone-6 )-butyric acid,
rather than 2-methyl-2-(2-hydroxymethyl-5-hydroxy-4-py-
rone-6)-propionic acid.

The p-bromophenacyl bromide derivative, prepared as
was the corresponding derivative of 2-(2-hydroxymethyl-5-
hydroxy-4-pyrone-6 )-propionic acid? and recrystallized from
absolute ethanol and benzene, separated as white crystals
melting at 182.5°.

Anal. Caled. for C;sHyyOyBr:
Found: C, 50.49; H, 3.88.

Resaction of g-Bromopropionic Acid with Kojic Acid.—A
mixture of 14.2 g. of kojic acid, 15.3 g. of 8-bromopropionic
acid and 8.4 g. of sodium bicarbonate in 100 ml. of absolute
ethanol was refluxed for five hours, acidified with 4 ml. of

C, 50.82; H, 4.00.

(1) The author wishes to express his thanks to the Research Cor-
poration for a grant-in-aid on this research, The kojic acid used in
these experiments was furuished through the courtesy of the Coru
Products Company.

(2) 1.. 1.. Woods, Tuig Journar, T4, 3959 (1952),

(3) All analyses were performed by Dg. Carl ‘l'iedcke. Melting
points were determined uo o Fishat-Iohns melting point assembly,
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concentrated hydrochloric acid, and filtered while hot.
Evaporation of the filtrate to dryness on the steam-bath
gave 25 g. of a waxy product. Twelve grams of pale yellow
crystals, melting at 146-147°, were obtained from the waxy
solid by solution in 50 ml. of boiling absolute ethanol, ad-
dition of 70 ml. of hot ethyl acetate, treatment with Norite,
filtration and cooling of the filtrate. Three more crys-
tallizations from absolute ethanol gave white crystals melt-
ing at 152°, The product gives a deep red coloration with
ferric chloride solution.

Anal. Caled. for CoH,0Os: C, 50.46; H, 4.67. Found:
C, 50.78; H, 4.82.

The product gives the same p-bromophenacyl bromide
and acetic anhydride derivative as were obtained from 2-
(2-hydroxymethyl-5-hydroxy-4-pyrone-6)-propionic  acid,?
thus proving the identity of the compound.

Treatment of the product with thionyl chloride in ligroin
gave a dark solid which was crystallized from hot water,
giving yellow-orange needles. Sublimation produced white
needles, melting at 164.5° and giving a red coloration with
ferric chloride solution.

Anal. Caled. for CuHO;Cl: C, 46.45; H, 3.87. TFound:
C, 46.09; H, 3.64.
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Some Ketonic Derivatives of Triaminoguanidine

By F. L. Scort, M. CAsuMAN AND J. REILLY
RECEIVED SEPTEMBER 9, 1952

We have recently! reported the reactions be-
tween triaminoguanidine nitrate and some alde-
hydes. This present communication extends these
observations to ketonic derivatives. The most re-
active ketones prove to be the 2-acetylthiophene
and 3-acetylthionaphthene. Alloxan, benzylidene-
acetone, benzoin, cyclohexanone, acetophenone and
isatin reacted fairly readily. Reactions between
the triaminoguanidine salt and benzophenone, m-
aminoacetophenone, m-cyanoacetophenone, chal-
cone and dibenzalacetone were slow. The cyclo-
hexanone derivative was isolated as its picrate.

Methyl isopropyl ketone, methyl nonyl ketone,
methyl ethyl ketone, methyl heptyl ketone, benzyl-
idenebenzyl phenyl ketone, methyl benzyl ketone
all failed to react—triaminoguanidine being re-
covered unchanged in yields of from 95-100%.
Both acetone and S-ionone did react, but the ni-
trates and picrates of the derivatives were sticky
solids and have proved difficult to purify. Hydro-
quinone was the main reaction product of the vigor-
ous interaction of triaminoguanidine and p-benzo-
quinone. With B-naphthoquinone reaction again
was brisk, this time, however, with the formation of
black tars.

Experimental??

The hydrazones were formed by refluxing triamino-
guanidine (1 mole) with the ketone (3 moles) in aqueous
ethanolic solutions. A few drops of nitric acid were used as
catalyst.

1,1-Bis-(3,5-dimethyl-1-pyrazolyl)-4-methyl-2,3-diazahepta-
1,3-diene-6-one.—To 1.6 g. of triaminoguanidine nitrate
dissolved in 100 ml. of water was added 3 ml. of acetylace-
tone. The mixture was well agitated, adopted a slight
yellow tint, and on standing globules of a greenish-yellow

oil separated. These then slowly crystallized, were filtered
off and recrystallized from ethanol; yield 64-70%. These

(1) F. L. Scott, M, Cashman and J. Reilly, THis JoUrNaL, T4, 5802
(1952).

(2) Al m.py, have bheen taken witll short stem Anschittz ther-
mometers.

(3) All apalyser are by Dra. Weiler and Straunss, Osford,
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TABLE I

KEeTONIC HYDRAZONES OF TRIAMINOGUANIDINE

Carbon, % Hydrogen, %
Ketone Yield,® 9, M.p., °C. Formula Caled. Found Caled. Found
2-Acetylthiophene 98 217 CiyHSNy? 53.27 53.14 4.67 4.75°
3-Acetylthionaphthalene 93 283 CaHysSsNy? 64.35 64.49 4.50 4.53°
Alloxan 94 >300 CuHuNpOw™ 29.43 29.3 2.64 2.58
Benzylideneacetone 72 125 Cs:Hes Ny O 65.3 65.85 6.16 6.44
Benzoin 97 190 CeH N0 65.73 65.52 5.47 5.0
Chalcone 75 132 CyeHzgN7O57 74.9 74.76 5.29 5.39
Cyclohexanone 56.5 135 C1oHz N2k} 45.41 45.44 5.57 5.62
Dibenzylacetone 95 227 CsoHyNg? 83.0 83.0 5.85 5.87
m-Cyanoacetophenone 95 237 CasHaN? 69.28 69.47 4.74 5.0

¢ All yields of crude material,
free base. ¢ Caled. S, 22.43; found S, 22.49.
hility. / This formula is for a trihydrate.
/ This formula is for a dihydrate.
crystallization.

crystals of the dipyrazolemonohydrazone, named above,
were almost insoluble in ether, soluble in water and in al-
cohol. The nitront test proved the absence of nitrate.
Anal. Caled. for C;sHayNgO: C, 61.1; H, 7.0; N, 28.75.
Found: C, 60.8; H, 7.1; N, 26.7.

When the experiment was repeated, under reflux, for half
an hour and the product precipitated by pouring into water,

(4) Cf. J. E. Heck, H. Hunt and M. G. Mellon, Analyst, §9, 18
(1934).

b Recrystallized from pyridine and therefore tabulated data are those for the hydrazone

4 Caled. S, 16.61; found S, 16.55.
¢ Recrystallized from 959 alcohol.
¢ Dihydrazone isolated as a picrate.

¢ Not recrystallized because of insolu-
» This formula is for a monohydrate.
! Yellow plates analyzing for 0.5 mole of water of

a 489, yield of a yellow amorphous powder, which after
recrystallization from aqueous ethanol melted at 148° was
obtained. Its nature is unknown. Its analysis suggested
it to be of empirical formula C;HuN,; and it did not form
a picrate. Amnal. Caled. for C;HN.: C, 52.9; H, 5.8;
N, 41.2. Found: C, 52.8; H, 5.7; N, 42.2.
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ENZYMATIC DEGRADATION OF THE CHOLESTEROL
SIDE CHAIN IN CELL-FREE PREPARATIONS
Sir:

It has been demonstrated by Bloch, et al.,! that
cholesterol can be converted to cholic acid in intact
animals. These earlier studies have recently been
extended by Chaikoff and his co-workers?%¢ who
showed, in both animals and in surviving tissue
slices, that the oxidation of the side chain proceeded
at a relatively rapid rate while the cyclopenteno-
phenanthrene nucleus was essentially inert. To
facilitate a systematic study of the enzyme-cata-
lyzed steps in this oxidation, we have obtained an
active cell-free system from mouse liver tissue and
report some of its properties below.

Mouse liver mitochondria were prepared by the
method of Kielley and Kielley.’ These prepara-
tions were unable to oxidize the C*-carbon atom of
26-C14 labeled cholesterol® (added as a serum albu-
min stabilized emulsion) to CO,, either alone or
when supplemented with DPN, nicotinamide, aden-
ylic acid, cytochrome C, magnesium ions and mal-
ate. The original sucrose homogenate, on the other
hand, oxidized as much as 1.09; of the labeled car-

(1) K. Bloch, B. N. Berg and D. Rittenberg, J. Biol Chem., 149, 511
(1943).

(@) I L. Chaikoff, ef al., ibid., 194, 413 (1952).

(3) M. D. Siperstein and I. L. Chaikoff, ibid., 198, 93 (1952).

(4) J. R. Meier, M. D. Siperstein and I. L. Chaikoff, bid., 198, 105
(1952).

(5) W. W. Kielley and R. K. Kielley, ibid., 191, 485 (1951).

(6) A. 1. Ryer, W. H. Gebert and N. M. Muyrrill, Tuis JourNaLn, T2,
4247 (1960},

bon atom under the incubation conditions described
in Table I. Microsome free supernatants, prepared

TABLE I
CHARACTERISTICS OF THE CHOLESTEROL OXIDASE SYSTEM

Individual flasks incubated in air at 37° contained one
or more of the following components as indicated: 1.6 cc.¢
washed mitochondria in 0.25 M sucrose, My; 2.0 cc. homo-
genate-free of cell-debris and nuclei; 2.0 cc. microsome and
mitochondria-free supernatant, S, Other additions were
made to each flask unless otherwise indicated, at the follow-
ing final concentrations: DPN, 0.0005 M; AMP, 0.002 M;
nicotinamide, 0.02 M. The final volumes were made to
6.0 cc. with 1:1 0.9% KCI-0.2 M potassium phosphate
buffer, pH 7.4; CO, was trapped in the center well in KOH
and counted’ as BaCOj3; 0.9 cc. 26-Cl4.cholesterol was added
as a 1% serum albumin stabilized emulsion containing 0.4
mg. cholesterol (42,000 c.p.m.”)/cc. of saline-phosphate.

Time of Total

incubation, c.p.m.
Expt. min. Addition in BaCOs

I-1 120 Homogenate 206

2 383 Mw +S 8

3 63 Mw + S 43

4 120 Mw + S 197

5 120 Mw + dialyzed S 157

6 120 My + boiled, 3 X concentrated S 0

7 120 My + S (no AMP) 124

8 120 Mw + S(0.22cc. cholesterol emulsion) 96

II-1 120 M. + S (stored at 3° for 24 hr.) 54

2 120 Mw + S (no DPN) 7

3 120 Mw + S (no DPN; TPN 0.0005 M) 2

@ Equivalent to homogenate volume in flask 1.

— e

(7) C. V. Robinson, Seience, 112, 198 (1950).



