
-Nitrophenylhydrazone of Benzoylformanilide (We). A salt with perchlor ic  acid was prepared from 
0.0025 mole of II (R' =4=NO 2) by the method of [3], and then, with shaking, 0.0025 mole of I (R =H) in aqueous 
alcohol was added and the reaction mixture was heated for 3 h, until a precipitate formed. The precipitate was 
crystal l ized from toluene. Compound IVf was prepared similarly. 
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ANTHELMINTIC ACTIVITY OF CERTAIN HYDRAZONES, 

PHTHALAZONE S,AND PHTHA LA ZINYLHYDRAZ ONES DURING 

NIPPOSTRONGYLESIS OF MICE 

Zh. V. Molodykh, B. I. Buzykin, 
N. N. Bystrykh, and Yu. P, Kitaev 
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We have already reported [1] the discovery of the anthelmintic activity of acylhydrazones of aromatic 
aldehydes. In continuation of this research ,  we studied the anthelmintic propert ies of a ser ies  of N-unsub- 
stituted hydrazones (I-HI), aryl-  (IV-VIII) and arylidenehydrazones of phthalazones (IX-XII), N-methyl-N- 
(4-chloro-l-phthalazinyl)-  (XIII-XV) and N-methyl-N-(4-oxo-l-phthalazinyl)hydrazones of aromatic aldehydes 
(XVI-XVIII), as well as 2-methyl-4-chlorophthalazone (XIX) and N-methyl-N-(4-chloro-l-phthalazinyl)hydra-  
zine (XX). 

(21 C1 

1 
O CHaNNH~ 

XIX XX 

The resul ts  of our r e sea rch  are given in Tables 1 and 2, and show that the groups of hydrazones studied 
are promising in the search for anthelmintic drugs. Moreover, the data obtained can lead to certain conclusions 
on the relationship between the s tructure and the anthelmintic activity of the phthalazone hydrazones and phthal- 
aziny!hydr azones. 

4-Chlorophthalazone hydrazone (I) is fairly toxic compound, and in a dose of 400 mg/kg induced clinical 
symptoms of intoxication in animals, while i n a  dose of 100 mg/kg, its anthelmintic activity is not high (see 
Table 1). Increase in its solubility in water by conversion into a hydrochloride salt (compound II) leads, con- 
t r a ry  to expectations, to a decrease in its effectiveness. 

The introduction of a methyl group onto the nitrogen atom in the 2-position of the phthalazone ring leads 
to a decrease in activity, without any decrease in toxicity. 2-Methyl-4-chlorophthaIazone hydrazone (IID, in 
the same way as ketone XIX, does not show anthelmintic propert ies.  

In contrast  to this, substitution of the hydrogen atom at the amine nitrogen atom of the hydrazone frag- 
ment of compound I by aryl (transition to compounds IV-VIII) or arylidene groups (transition to compounds 
IX-XII) leads to a lower toxicity of the drugs, while their anthelmintic properties are determined by the nature 
of the substituent introduced. Thus, 4-chlorophthalazone 4-nitrophenylhydrazone (IV) is less active than its 
isomer iV) containing the nitro group in the ortho position of the phenyl substituent, Fur ther  increase in the 
electron-accepting properties of the group introduced (trans ition to 2,4-dinitrophenylhydrazone of the same 
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TABLE I .  A n t h e l m i n t i c  Ac t iv i ty  of H y d r a z o n e s  (I-III),  A r y t h y d r a -  

zones  ( I V - V I I I ) , a n d A r y l i d e n e h y d r a z o n e s  (IX-XII) 

R '  

N~R ~ 

C o m  

pounci 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX 

X 
XI 

XII 

R 1 

Cl 
CI 
CI 
C1 
CI 

CI 
CI 
CI 
CI 

R ~ 

H 
H 

CHs 
H 
H 
H 
H 
H 
H 

CEIa 
CHa 
CHo 

R 3 

NH2 
NHo,HCt 
NH~ 
NHC~H~NO=-4 
NHC6H 4NO~'2 
NHC~Ha(NOJ2-2,4 
N(CH~) C6H~ 
N( C6H s ) 
N-CHC 6H 

I 

Melting Dose, mg~ 
)oint, ~C kg i 

N-CHC 6H 4NO=-4 
N-CHC ~H 4NO2-4 
N-CHC ~,H ~ NO.~-2 

200 
200* 

106--8" 
232--3* 
215--7' 
237--9* 

193--5 
196--7' 
175--7 

164--5 
208--10 
177--8 

100 
100 
200 
400 
400 
400 
400 
400 
200 
400 
400 
400 
400 

":ffective 
leSS, ~ 

36 
6 
0 
0 

28 
23 
46 
84 
15 
5 

67 
35 
82 

LDs0 for 
wbJ.te mice, 
mg/kg 

- ?  
- -?  
--?  

2700 
--$ 
--$ 

3000 

- -$  
2000 
2000 
--$ 

* With d e c o m p o s i t i o n .  
t i n  a dose  of 400 mg  kg induces  c l i n i c a l  s y m p t o m s  of in tox ica t ion .  

~Not d e t e r m i n e d .  

TABLE 2. A a t h e l m i n t i c  Ac t iv i ty  of N - M e t h y l - N - ( 4 - c h l o r o - l - p h t h a l -  
a z i n y l ) - h y d r a z o n e s  (XIII-XV) and N - M e t h y l - N - ( 4 - o x o - l - p h t h a l -  

z i n y l ) - h y d r a z o n e s  (XVI-XVIII) of A r o m a t i c  Aldehydes  

CI O 

X I I I - - X V  X V I - - X V I I I  

Compound 

XIII 

XtV 

XV 
XVI 

XVII 

XVIII 

Melting 
point, ~ 

�9 Effectiveness, ~ LD5o for 
Dose, rag/ at nippo- fat hymeno- 
kg strongylesis 'lepidosis mg/kgWhite mice, 

H 174--5 

NOz 304--5 

0# 201--2 
225--6,5 

NO2 298--300 

OH 165--7 

48 
59 
61 
75 
65 
41 
43 
82 
74 

200 
400 
200 
400 
400 
400 
200 
400 
400 

--* 4000 

47 5000 
40 --* 
--* 5000 

I00 5000 
40 5000 

* Not d e t e r m i n e d .  

ke tone ,  compound VI) does not  lead to any change in ac t iv i ty .  However ,  m o n o s u b s t i t u t e d  a r y l h y d r a z o n e s  IV-  
VI a re  l e s s  e f fec t ive  than  u n s u b s t i t u t e d  hyd ra z one  I." 

Subs t i tu t ion  of two p r o t o n s  at the amine  n i t r o g e n  a tom leads  to an i n c r e a s e  in ac t iv i ty ,  and 4 - c h l o r o -  
ph tha lazone  d ipheny lhyd razone  (VIII) is a l m o s t  twice as act ive  as 4 - c h l o r o p h t h a l a z o n e  N - m e t h y l ~ N - p h e n y l h y -  
d r azone  (VII). 

T r a n s i t i o n  f r o m  a r y l h y d r a z o n e s  W - V I I I  to a r y l i d e n e h y d r a z o n e s  of ph tha lazones  1X-VII (mixed az ines  of 
ph tha lazones  and a r o m a t i c  a ldehydes) ,  a ccom pa n i e d  by the c o n v e r s i o n  of the amine  n i t r o g e n  a tom into an im ine  
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nitrogen atom, does not lead to any appreciable change in the effectiveness. 4-Chlorophthalazone benzylidene- 
hydrazone (IX) is a slightly active compound, but the introduction of the nitro groups increases the activity 
(compound X), especially in the ortho position of the aldehyde ring (compound XII). The fact that the effec- 
t ivenessdecreased in the presence of a chlorine atom in the 4 position of the phthalazone ring, while the ary-  
lidene residue was the same (compounds X and XI) was unexpected. 

If the activity of 4-nitrobenzaldehyde azine (45%) [1] is compared with that of 2-methylphthalazone 4- 
nitrobenzylidenehydrazone (X) and 2-methyl-4-ehlorophthalazone 4-nitrobenzylidenehydrazone (XI), it is seen 
that substitution of one 4-nitrobenzylidene fragment by the 2-methylphthalazone fragment leads to an increase 
and by 2-methyl-4-ehlorophthalazone residue, to a decrease in the effectiveness in the azine ser ies .  

To clarify the influence of the nature of the substituents at the amine nitrogen atom in hydrazones on 
their  anthelmintie propert ies ,  in the present  work we studied N-methyl-N-(4-chloro- l -phthalazinyl)-hydra-  
zones of aromatic aldehydes (XIII-XV) and N-methyl-N-(4-oxo-l-phthalazinyl)-hydrazones of the same al- 
dehydes, (XVI-XVIII) the products of their  hydrolytic transformation in an acid medium (possible metabo- 
lites)o 

The starting N-methyl-N-(4- chloro- 1-phthalazinyl)hydrazine (XX) induces clinical symptoms of intoxica- 
tion in animals. The transition of hydrazine XX to its hydrazones XIII-XV leads to an appreciable decrease in 
toxicity and increase in the effectiveness during both nippostrongylesis and hymenolepidosis of animals (see 
Table 2). These facts show that the hydrazone group plays an important role in the manifestation of the an- 
thelmintic propert ies,  although their effectiveness is determined by the nature of the  carbonyl component. A 
similar  conclusion was drawn in the study of the anthelmintic propert ies  of benzoylhydrazones and azines of 
aromatic aldehydes [1]. 

When the anthelmintic propert ies of hydrazones XIII-XV are compared with those of hydrazones XVI- 
XVIII, it is seen that substitution of the ehloroimine group in the phthalazone ring by an amide group affects 
the activity slightly. With compound XIX as an example, it can be seen that these groups do not impart an- 

thelmint ic  propert ies to the phthalazine ring. Hence, in compounds XIII-XVIII, these properties are mainly 
determined by the presence of the hydrazone group. 

It should be s t ressed that the effectiveness of the hydrazones XIII-XV and XVI and XVIII is higher than 
that of benzoylhydrazones and azines with the corresponding aldehyde residue (compare [1]),which shows the 
role of the substituent at the amine nitrogen atom in hydrazones of different groups. It is also interesting to 
note that 4-chlorophthalazone N-methyl-N-phenylhydrazone (VII), benzaldehyde N-methyl-(4-chloro- l -phthal-  
azinyl) :-hydrazone (XIII) and benz aldehyde N-methyl-N- (4-oxo-l-phthalazinyl)-hydrazone (XVI), which are 
the same type of hydrazones, and analogous in the nature of the substituents at the hydrazone fragment, man- 
ifest approximately equal activity, while the isomeric 4-nitrobenzaldehyde N-methyl-N-(4-chloro- l -phthal-  
azinyl)hydrazone (XIV) and 2-methyl-4-chlorophthalazone 4-nitrobenzylidenehydrazone (XI)which differ in 
the position of the methyl group in the molecule (so that compound XIV is a disubstituted hydrazone, while 
compound XI is an asymmetr ic  azine) differ appreciably in their activity (see Tables 1 and 2). 

It follows that the anthelmintic propert ies of the phthalazone hydrazones and phthalazinylhydrazones, as 
in the case of other groups of hydrazones [1], are determined by a combination of different factors: the p res -  
ence of the hydrazone group in the compound, the nature and number of substituents at the amine nitrogen atom 
of the hydrazone fragment, and the nature of the substituents in the phthalazone ring. For a more detailed 
knowledge of the dependence of the anthelmintic propert ies  on the s tructure a further study in this ser ies  
of hydrazones is necessary.  

E X P E R I M E N T A L  

4-Chlorophthalazone was prepared by the reaction of hydrazine hydrate and 1,4-dichlorophthalazine, 
according to [2]. The hydrazone structure of this compound has already been established [3]. The arylhydra- 
zones W-VIII were prepared by the action of 1,4-diehlorophthalazine on the corresponding arylhydrazines.  
Condensation of the corresponding aromatic aldehydes with the phthalazone hydrazones gave the arylidene 
hydrazones IX-XII, and with N-methyl-N-(4-chloro-l-phthalazinyl}hydrazine [3], the N-methyt-N-(4-chloro-  
1-phthalazinylhydrazones XIII-XV, which when heated in acetic acid, t ransform into N-methyl-N-(4-oxo-1- 
phthalazinyl)hydraz one s XVI-XVIII. 

The anthelmintic activity of the compounds was studied on 340 mongrel white mice weighing 15-17 g, 
experimentally inoculated with nematodes Nippostrongylusbraziliensis and cestodes Hymenolepis nana, accord- 
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ing to known methods [4]. The mean  number  of nematodes  in the contro l  animals  was 102 • and of c e s -  
todes 10•  The e f fec t iveness  of the compounds was e s t ima ted  by the indirect  act ivi ty [5]. 
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P R E P A R A T I O N  O F  N - A L K Y L - f l - A L A N I N E S  A N D  T H E I R  S A L T S  

A T  T H E  A M I N O  G R O U P  

V.  E .  L t m a n o v ,  A .  F .  S o b o l ' ,  
Y a .  S .  S h k o l ' n i k ,  a n d  G .  T .  B o b r o v a  

UDC 615.281 : 547.673o5].012.1 

It is known f r o m  the l i t e ra tu re  that  higher  N-a lky lamino  acids of s t ruc tu re  i a r e  highly effect ive b a c t e r i -  
cides [1-4] and fungicides [5], and have ant i tuberculos is  act ivi ty [6-9]. This is RNH(CH2CH2NH)n(CH2) m 
COOH .HX (I), where  R =CH12H25; or  CIoH21-C~41-I29; n = 0 - 2 ;  m = 1 - 1 1 ;  and X=C1. 

Advantages of the p r epa ra t i ons  of this group over  o ther  c l a s s e s  of dis infectants  a re  the broad s p e c t r u m  
of an t imic rob ia l  action, the absence  of odor ,  and mild action on the human skin [10-12]. Metall ic su r faces  do 
not co r rode  in solut ions of these  p repa ra t ions  [13]. 

We have p rev ious ly  synthes ized  a s e r i e s  of such compounds with one ni t rogen a tom in the molecule  by 
the r eac t ion  of higher  al iphatic  amines  with c0-chlorocarboxylic  acids [14]. However ,  in this case  the reac t ion  
does not take place  in an unequivocal  manne r .  Along with the object  compound, sa l t s  of the amines  a re  also 
fo rmed ,  as is shown below in the case  of monochloroace t ic  acid. 

1 ~ RNHCH2COOH 

RNH2~CH2C1COOH 

]~ RNH 2. HX 

where  X =C1 or  CH2CICOO. 

To se lec t ive ly  p r e p a r e  ampholytes  of the higher  N-a lky lamino  acids we set t led on the reac t ion  of higher  
al iphatic  amines  with e s t e r s  of ac ry l i c  or  me thac ry l i c  acid, with subsequent  hydro lys i s .  

Compounds of type I were  p r e p a r e d  f r o m  the N-monoa lky l - f l - a l an ines  so obtained by reac t ion  with in-  
organic  acids .  

RNH~q-CH~=CR'COOCH~ ~ RNHCH~CHR,COOCHa hydrolysis 

RNHCHzCHR'COOH HX RNHCH~CHR'COOH.HX 
( I I I )  (I) 

Throughout l--III: a)R=Cl2Hz~, R'=H; 
b') R=(CilH,:~--C13H~7), R'=H; 
c) R=naphthenylR'=H; 
d) R=Cl~H25, R'=CHs; 
e) R=CnH.~--ClaH~7, R'=CH~; 
X =CI. 
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