


September 1965 NOTBS 707 

TABLE I 
RNHCO( CHz)nCOTSHR 

No. 
I 
I1 
111 
I V  
V 
VI 
1'11 
VI11 
I X  
X 
X I  
XI1 

R n 

0 
1 
2 
3 
4 
0 
1 
2 
1 
1 
1 
1 

Yield, 70 M.p.,  'C. 

96 243a 
89 154* 
88 16% 
86 176b 
80 200c 
8 9 210d 
94 1 8 3  
93 202j 
96 192f 
92 173j 
89 1 5 4 ~  
60 117h 

-- S obuelata--- 
200 mg./kg X 4 d a j s  
70 clear Deaths 

22 1/10 
7 2  4 I /30 
64 7 3/20 
77 1/10 
66 1/10 

0 9/10 
47 3 1 /20 
50 2/10 
61 5 7 / 2 0  

0 8/10 
25 2/10 

0 7/10 

Lit.*a n1.p. 171' for V. 

--H. nana---- 
200 mg./kg., once 

Deaths 70 clear 

0 1/10 
0 0/10 

1 0 0/10 
n 1/10 

10 0/10 
30 0/10 
10 0/10 
14 3/10 
22 1/10 
40 0/10 
20 0/10 
20 0/10 

H. De Graaf [Thesis, Uni- Lit.zc m.p. 235' for I, 152" for 11, 167" for 111. Lit.*b m.p. 176" for IT'. 
versity of Leiden, 1930, p. 138; Chem. Abstr., 24,5724 (1930)] gives 210". Lit.38 m.p. 200" for YIII,.l88' for IX,  
173" for 9. Anad.  Calcd. for CIIHYSNIOI: C, 60.78: H, 9.53; S, 18.91; 0, 10.79. Foiund: C, 60.37; H, 9.46; E, 19.1; 0, 11.2. 

Lit.3b m.p. Isdo. 

R. W. West [ J .  Ckem. SOC., 127,748 (1925)] gives 114'. 

TABLE I1 
RNHNIICOCHzCOPI'HNHR -~~ _-___ 8, ob~e la&a __ 

200 mg./kg. X 4 days 250 mg jkg.,  once 500 mg./kg , once 
S O .  It Yield, % XI p., oc. % clear Deaths L?a clear Deaths ?& clear Deaths 

XI11 CHaCO 83 244a 21 1/20 0 4/20 15 2/15 
XIV CzHbCO 82 255b 0 0/10 0 2/10 12 5 2/10 

a C. Bulow and R. Weidlich [Ber., 39, 3372 (1906)l give 228'. * Anal. Calcd. for C I I H ~ O S J O ~ :  C, 48.52, H, 7.41, S, 20.57; 0, 
23.50. Found: C, 48.17; H, 7.17; ?u', 21.07; 0,23.69. 

TABLE I11 
~IISCELLANEOUS HYDRAZIDES 

---S. obuelata-- 7---H.  nana--- 
200 mg./kg. X 4 days 200 mg./kg., once 

NO. Formula Yield, 5% 31.p., oc. % clear Deaths 5% clear Deaths 

XV CHZCOSHPI'H, 80 135" 0 7/10 0 3/10 
XVI (=CHCONHNIIi)z 70 220b 0 9/10 0 1/10 

86 340C 12.5 2/10 22 1/10 

XVIII 1,3-( CONHTU"?)zCbH, 85 236" 83 4/10 20 0/10 
X I X  1,44 C0NHNHz)rCsHd 77 320" 30d 0/10 

H. NcKeniiis, A. S. Yard, J. H. Weatherby, arid J. A. Hagy [ J .  Pharmacal. Erptl. Il'herap., 126, 109 (l959)] report the product l o  
c L I ~ . ~ ~  

d One dose of 250 mg./kg. produces no clearance arid no deaths; with 500 
be deliqiiescent contrary to previous authors who found 135'. 
m.p. >320' for XVII, 320" for XIX, and 227" for XI-111. 
mg./kg. clearance is 107' with no deaths. 

H. Ibdenhauseii [ J .  p m k t .  Chem., 52, 451 (1895)] gives 220'. 

a ~ t i v i t y , ~  but this hope failed. Interest in inhibitors 
of monoamine oxidase led t'o an assay of a great number 
of hydrazides, and in a recent French patent5 the 
reduction product of oxalic acid diisopropylhydrazide 
is said to be 7.5  to 15 times more potent than iproniazid. 
However, to our knowledge, dihydrazides have never 
been tried as anthelniint'ics despite the fact that cyano- 
acethydrazide is very active against' nematodes6 and 
t'hat nunierous parasiticides are dibasic  compound^.^ 

( C H 3 ) 2 C ~ N N H C O ~ C H z + C O N " ~ C ( C H 3 ) 2  
A B C B A 

I 
(4) (a) L). Libermann, iY. Rist, F. Gruinbach, X I .  Moyeux, B. Gauthier, 

A. Rouaix, J. Maillard, J. Himbert ,  and S. Cals, Bull. soc. c h i n .  France, 
1430 (1954); (b)  E. Jeney and T. Zsolnai, Zentr. Baktcriol. Parasitenk. Abt. 
I .  Oris.,  180, 398 (1960). 

( 5 )  G. Mai-inier, French Patent 11 1609 (Jan. 7,  1963); Chem. Abstr . ,  
68, 11174b (1963). 
(6) J. R. Walley, I'et. Rec., 69, 815 (1957). 
(7) (a) R. Cavier, B i d .  .\fed. (Paris) .  49, 201 (1960): (b) B. S. Kausliiva, 

J .  Sci. Ind .  Res.  (India),  15C, 19D (1956). 

We began this study with diisopropylideriemalonyl- 
hydrazide (I), thinking that it may present various 
"active centers''8 (A, as in chrysanthemum monocar- 
boxylic acid; B, as in cyanoacethydrazide; C, that it 
may have the necessary distance between two groups ; 
this distance is for example 5 C for dithiazanin, 1 C 
for dichlorophen, etc.). Indeed this compound gave 
a clearance of 88% in mice infested with Syphacia 
obvelata. R e  then decided to modify systematically 
each portion. 

Structure-Anthelmintic Activity Relationships.- 
Group "A" was studied with substituted malonyl- 
hydrazide : the smallest substitution was found the most 
successful on S. obvelata, decreasing from VI1 (47.3%) 
to X (0%); on Hymenolepis nana it progressed from 
VI1 to  X but without significant differences. The in- 
fluence of "C" was determined using molecules bear- 
ing the same isopropylidene substituent in position 

(8 )  \Y Perhon, 4rznezmitteZ-Forsch.,  12, 1186 (1962) 
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No. 

11 

111 

\-I1 

"A" O r i  S.  obuelata conipouiid:, with C: = 0 liad iio 

activity, nliile those with c' = 2 and C = 1 are quite 
h i l a r  in potency (30 niid 47%' respectively). Thr  
introduction of R double bond when C = 2 decrease.; 
this activity (XVI). llc~~lacenient of the hydrazide 
by an amide function (study of "B") also led to inactive 
compound.. The influeric*e of anti Hymenolepis nann 
activity i, not reytricted to a given 5tructure. The 
finding that the sniallent substitution was the bezt 
led us to test compounds with no "A" substitution, i.e., 
+inil)le hydrazides of dicarboxylic acid.. Odd numbers 
of carbon? a5 in I1 and IT' beein to he the best (72.4 
arid 7 7 7 , )  and in the raiigc of the c~oiiinicrcial derivti- 
t ivc\ of' piperaziiie. Iiitroductiori of :in uroiiiat ic* ring 
u ithout changing the iiumher of carbon.; between tht. 
hydrazide groups :ii 111 iiophthalic hydrazide slightly in- 
crease? the activity (from 72 to 83y0) and considerably 
iii(~ca\es toxicity (death.: range from 1/80 for I1 to 
1/10 for SVIIT). lye ;ilso tried to  diniinidi tlic uh- 
-oipl ion of the act ivc iiiolccwles by forniirig salt5 a i i t l  

blorhing the hydrazide group with an acyl inoiety which 
WII undergo lyiis in the orgariim. S o  appreciablr 
vhanges were noted In (wnclusion, the best structure 
seeriii to  he the oil(' of ii dimid hydrazide, the niost 
:ictive of I h e  compound, tehted being glut arir ticid 
dihydrazide. 

Other Pharmacological Results.--A more general 
pharmacological itudy, including determination of 
acute, toxicity in micsc, meawremeiit of variation of 

urc and rezpiratiori iii cats and dogs, a i d  
olated organs: frog's heart, rat duodenum, 

guinea pig ileum, alone arid a\ antagonists of acetyl- 
c~holine, barium chloride, and histamine, ha5 been per- 
f'ornicd on some of SF compounds, without finding 
any action of intrr The toxicity is low and, in 
particular, they did riot 4iow any convulsive effects, 
c ~ i i t  i w y  to what one might eupecat from previouq studies 
o i l  

9 )  I 1  I, \ \ i l l i a insan~i  I 1 l 3 u n  l u / < ! , (  li'ri \ c u r o l ~ z u l ,  3 ,  (1 '1  I1 ')bl)  

Experimental 

Synthesis.--1Iost of the Iiyclrazines tested have dready  becii 
descrihed in the literaturc. They were easily prepared by addi- 
tion of hydrazine to the  corresponding ester, without solvent 
(sometinies fOllOwed by reHus) and careful recrystallization of 
the precipitate. In case of aq-lation the hydrazide was refluxed 
in the appropriate aldehyde, ketone, or anhydride. 

Hlyvmmlepz's nunu.-Three weelis itft,er 
irifect,ion by ingestion of 50 eggs of H .  nana, fasted white micc 
received 23 nig./kg. of the test compound orally. They were 
then given a piirgative (Sa2SU4) 4 hr. later. The nest day, the 
animals underwent aiLtopsy arid the percentage of parasite-free 
animals  as det,ermiriedl" (aee Tahles I-IT). 

Syphacia obvelutu.---lIic~e infected with S. obi~elalu by w r i t  act 
with highly contaminated mire received the test c~)rnpound, 
orally, 8-11 days after infection over a period of 4 days. 0 1 1  
:iiitopsy 48 hr. :titer conipletion of the treat,ment, the perc.erita.gr 
of parasite-free animals was tfeterniiricd" ( w e  T:ihles LIT). 

Anthelmintic Tests. 

Ueaza Analogs of 6-3Iercaptopurinc' 

It is well known t,hat 6-mercaptopurine is coiivertJctl 
i ~ z  U ~ N I  to fi-niercal-)toi)uririe ribonucleotide by cells 
whose growth is inhibited by (i-inercaptopurine. Thew 
is good evidence that  t,he product of this "lethal syn- 
thesis" inhibits gront,li by iiegative pseudo-feedbacli, 
blocking the coiiwrsiori of phosphoribosyl pyrophos- 
phate to aniinoribosyl phosphat'e, thus inhibiting d e  
n.ovo synthesis of purint. nucleotides.* 

(1) This investigation --as supported b y  funds from the  C .  F. Icettering 
Foundation and the  ('anr Chemotherapy National Service Center, 
National Cancer Instirritt~. tional Institutes of Health, Cuntrart  No. 
E"-43-64-51, 

(2) L. L. Bennett. Jr., I,. JiInpwn, .r. Gol~len. and 1'. I , .  Baker,  C a n c r r  
Res., 23, 1 S i 4  (1063); 11. I V .  Rrockman, ib id . ,  23, IlYl (1963). 


