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HISTORICAL 

The purpo s e of investigating hydrozidomalo­

nic acid is its use as an intermediary compound in 
the resolution of optically active c arbonyl com­

pounds. D. N. Keys' in August,- 1959 , had synthe­
sized potassium hydrazidomalonate as f ollows : 
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Acidification of potassium hydra zidomalonate by 

direct methods to produce hydroaidomalon• ~1d 
were all in vain. The free acid was never isolated. 

However, this did not hamper, but in fact helped 

the synthesis of hydraz one derivat ives prepared 
from the potassium salt, since it wa s later 
discovered that the free acid will not condense 

with the c arbonyl to form the h1drozone due to its 
existence as a zwitter-ion. The s_ynthesis of the 

hydrazone derivatives was analogous to the method 

-used by T. Curti"s and co-workers2 in the prepar­
ation of benzylidene hydraz onooxalic acid, and the 
fo l lowing derivat ives were prepared: benzylid en­

ehydra zonomalonic acid, cylcohexylidenehydrazono ­

malonic acid, and dl-3-methylcyclohexylidenehydra­
zonomalonic acid. The first t wo were isolated and 

purified by Mr. Keys, but the thi rd one was never 
completely isolated. 
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Hence there were t wo unfinished steps in a 

total investigation of hydrazidomalonic ac id as an 

resolving reagent for optically active c arbonyls, 

namely; the isolation and identification of hydra­

zidomalonic acid , and the complete isola tion of dl-

3-methylcyclohexylidenhydrazonomalonic acid . These 

steps must be accomplished before resolution can 

be attempted , and since our interest in hydrazido­

ma lo~ic acid is its use in resolution, the isol a ­

tion of these two compounds wa s undertaken. 
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DI S, USSION 

The isolation and purification of hydrazi­

domalonic acid was never accomplished by D. N. Keys, 

in August, 1959 . The acidified p otassium salt was 

wa ter soluble hich indicated eithe r the existance 

of the acid as the ~witter-ion, or as the hydro -

II 

chloride of the acid ; or it indic a ted that the acid 

was p olar enough to be wat er soluble . The zwitter­

ion structure is shown in figur e I, and the free acid 

structure in figure II. The first crystal s isolated 

through a reduction in volume were fo und to be 

insoluble in methyl a lcohol , and very soluble in 

water . These are the same solvent p ropertie s 

exhibited by glycine, which exist s primarily in 

the zwitter-ion form. A p a rallel isolation scheme 
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was devis ed and the free acid (I) wa s forc ed out 

of solution with the addition of methanol . The 
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isolated acid was recrystal lized from a water­

methano l pair closely following the _ glycine re­

crystallization procedure . To recrystalliza­

tions gave a product with a sharp melting point 
0 o 

of 133 - 135 C. and a neutral equiv alent of 118 . 
( Molecular we i ght;ll8.05) . 

The condensation product of the potasslil.um sAt.r 

of hydrazidomalonic acid with dl93-methylcyclo­

hexanone was acidified and the acid derivative 

pre4ipitated in a water solution . After many 

attempts, it wa s purified through recrystalliza­

tion from an ethanol-water pair. The ac id deriva­

tive is stable to hydrolysis fro m the weakly acidic 

EtOH and & moderate temperatures. 

The malonic acid methylene group betv;een 

the carbonyls acts as a sufficient electron shield 
to prevent the carbonyls from a iding each other in 

the weakening of the hydrazone double bond . The 

-CH2- blocks electronically the hydrazide c arbonyl 

from the c arboxy group and this reduces the pull on 

the double-bond electrons. The stability of dl-3 

methylcyclohexylidenchydrazonomalonic acid in 

gently heated , weakly acidic solutions against 

hydrolysis is evidence of this s±ronger hydro-

zone double bond~. 
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XPERIMENTAL 

PO'I'ASSI UM ETHYL MALONATE3 To 75 grams of diethyl 

malonat e in 300 ml of absolute alcohol was add ed 

26 .1 grams of pota s s ium hydrox i de in 300 ml of 
absolut e a lcohol ; the mixture was stirred for t wo 
hours and a whit e pr ecipitate came down. The salt 

was filtered and dried overnight in a vacuum 

desic ator. This preparation gave 47.6% yield. 5 

POTASSIUM HYDRAZ IDOMALONATE'L L~ grams (. 06 moles ) 

of potassium ethyl malonate and 4 grams (.08 mol es) 

of 85%hydrazine hydrate were mixed together and 

warmed over a ste am bath until s olution took place. 

Then they were quickly removed to a aulfuric acid 
va cuum desicator for 20 minutes. Crystal s c ame 

down immediately on cooling and were tritueat ed 

t wice with absolute ethyl alcohol and washed with 
ether. Salt wa s placed in 105~oven f or six hours 

and then in vacuum de s ic ator overnight. Yield 

was 8 . 5 gramms ( 90.4%) . Melting p oint was 173 . 5°-
1750 (corrected) . 

HYDRAZID OMALONIC AC I D: 3 gr ams of potassi um 

hydrazidomalona t e was dissolved in methyl alcohol 

and acidified to a pH of 2 with 5% hydrochloric 
acid . Ethy l alcohol and methyl a lcohol were added 

tJ;tcidified solution. White crystals came down 

very slowl y for three days . Recrystallization 

from H20- Me0H pair in the same way as gl ycine gav e 
the ,pure ac id in approximately 10-15% yield . 



( 

6. 

Melting point was 131.4-133 c 0with dontraction 
and decomposition. N.E. ~118 with second recrys tal­

lization. 

POTASS IUM d , 1-3- ETHYLCYCLOHE.iYLIDENEHYDRHZONO-, 
MALONATE: 5.6 grams (6.1 ml ) of dl-3-methylcy­
clohexanone were mi xed with 5.0 grams of· potassium 

hydrazidomalona te in 15 ml of anhydroRs b enzene. 
Four drops of r2 catalyst (1/2 crystal of I 2dis­

solved in 20 ml of benzene ) were added to the mix­
ture. This was refluxed over an oil bath at 110~ 

for t wo hours. The salt crystals were filtered 
W ltS.HE/) 

and I l sa with benzene and then dried in a vacuum 

desicator overnight . The yield was 88% with a 

malting point of 178.5-179 .8°C (corrected). 

dl-3-METHYLCYCLOHEXYLIDENEHYDRAZONOTuALONIC ACID: 

5.0 grams of potassmwn dl-3-methylcyclohexyliden­
chydrazonomalonate were acidified with 5% HCL to 
a pH of 2 . The cryst als came down immediately, 

were filtered and vvashed with water and placed in 
a vacuum desicator to dry overnight. Recrystal­

lization was accomplished with an ethanol-water 
pair. (Note: the free acid i4 exceptionally 

soluble in hot EhOH and c are should be t aken to 
add only a minimum of EtGH HV(r heating to get 

sample into solution.) The per cent yield was 

50% after recrystallizat ion and the product had 

a melting point of 139-140°C (corrected ) . Lit. M. P . 
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POTASSIUM 2,6,8-TRI METHYLNONYLIDENE-4-HYDRA~ ONO~ 

MALONATE: 9.3 grams of 2,6,8-trimenthyl-4-nona­
none were mixed with 5.0 grams of potassium hydra­
zidomalonite in 15 ml of anhydrous llenzene. Four 
drops of r2 catalyst were added to the mixture 
and it was refluxed over an oil ba t h at 110 ° for 
t wo hours. The salt was filtered and rnshed wi.th 
benzene and then dried in a vacuUJ,lj. desicator. 

2,6,8-TRIMETHYL-4-NONYLIDENE HYDRAZO.rOMALONIC AC ID: 

3.0 grams of the potassium 2,6,8-trimethyl-4-
nonylidenetrydra zonomalonate were acidified with 
5% Hbl and volume reduced. through v acuum distilla­
tion. No precipitate c ame down. All attempts were 
in vain. 
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SUMMARY 

The complete isolation of dl-3-methylcy­

clohexylidenehydrazonomalonic ac id is the final 

step before t h e formation of t he diastereeisomers 

with 1-brucine. Th e oxalic ac i d6 route p r oved to 

be too unst able and the ~uccinic ac id6route pro­

duced comp ounds which could not te isolated in 

pure form. · The malonic deriva tive s are s table 

and can now be obtained in pure form. 

The att empted resolution through 

cedure outlined in O. B. Ramsay •s7 1 956 

the pro-

summer 

report will be undert aken this s ummer by the 

author . The possibility for a s ucce ssful resolution 

appears fav orable in the light of the stability of 

the malo:oic serie s , a nd its ease of purific a tion. 
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