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ABSTRACT 

Alkoxy benxalacetone aaldinohjdrasones and N*, H» anhydrobis 

(2-hydroxyetyl) aaid inohydra zone s war« newly synthesized and anti- 

▼iral effect ivaness of these derivatives against influenza virus was 

investigated* 

Out of 39 coapounds, 31 derivatives (79*$ % of total coapounds 

tested) were found to possess the virucidal activity, and 13 coa¬ 

pounds (33*3 %) were of antiviral effectiveness against the virus 

with the chemotherapeutic ratio of 2 or greater. Five derivatives 

(#283, #284, #286, #299, and #300) have highly virucidal effective- 

ness to the virus with the minimal concentration as low as 1.6/7^1 
> 

or 0.8 )7nl in final. Three(#28¾ #284, and #300) out of five deri¬ 

vatives have been found to be active with one-sixtyfourth less con- 

esntration of their cytotoxic doses. 

By the inhibition test, seven compounds> (#268, #274, #275, #276, 

#279, #280, and #282)'hews antiviral activity to the virus with the 
/> • - ' " 

final concentration of 12.5 îf/al or less./ A final concentration of 
I (~~ 

6.3 ¿/ml of #268, and 3*2 I/ml of #275 could completely inhibit the 

virus replication in the membrane culture system, and those concent¬ 

rations were found to be a half of their contact- inhibitory concent¬ 

rations. 

* 





1. INTRODUCTION 

During recant yeere m have been Inveetlgatlng the antiviral 

actlvltiee of aaidlnohydraaonec. phenol., .elaciones, hydraaonee, 

»d miscellaneous compounds against «-bo- and nyxo-vlrua.., 

»hioh several amldlnohydrasones and phenols have been found to poss¬ 

ess the inhibitory activity against influenaa virus (1, 2, 3). n» 

activity of those amldlnohydrasones prompted us to investigate the 

antiviral effectiven.,, of nawly aynthealsed alkoxy bensalacetone 

amldlnohydrasones. 

During the past ya.r, 39 derivative, mere ayntheels«!. thirty- 

one derivative, mere found to be contact Inhibitory < 3 ) .nd 13 

«»pound, «ere Inhibitory to Influen» virua. Thl. fl«! „port wlll 

describe the re.ult. In progreealv. espertanu of „tlvi«l ,ff.ct- 

1 vaneas of amidlnohydrasonee against the virus. 

un 
Virus, Adschi strain of influsnaa virus type a2 was usad 

throughout the sxpsri«nt. d.scribsd herein. One-tsnth nl of 

10 MIDiö(j (Minimal HA Inducing Dosis of 100 percent) 

Chemical compounds; The compounds tested were synthesised, 

during the past year, at the Department of Organic Chemistry, Kitasato 

University School of Hygienic Sciences. A total of 39 amidinohydra- 

sones listed in Table I wire quantitatively determined both for toxic 

and antiviral inhibitory concentrations with the system of Maitland 

type membrane culture and influença virus. 

Krthoda and mat.rl.l, for th. chorlo-allantolc aaabrana oultur. 

Influenaa vlru. titration. ««1 HA fat wr. fully raporfd .l.^.c. 

(1, 2). For th. determination method for cytot«dclty of compound. 
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was used the ss-e di?nt1or technique as described ^vio^lv. 

Followin'» -,-0 -ethods for detérr.iratlnr antiviral activity of each 

Corrm.,rd cloved, 1) -o-.act inhibition t-s* ^orw,rlv ^ 

antiviral act i vi tv . % 
"*'• ' J * '^V'ou? renorts* was ner- 

fomwi with the sum -ietemitatlor. technique. The irqculu-i into 

membrane cultures was the mixture kent at room temnerature for 30 

minutes of sane volumes of vir:r «S anrmnriat.ely f luted compound 

solution to be tested, and .31 TnMMtlor test 1, that ore-tenth ml 

of virus and diluted test san-Te, are sixultaneouslv inoculated into 

membrane culture, instead of inoculation the mixture. The calcula¬ 

tion of the antiviral irhiMtorv concentration of each derivative, 

was exactly identical to the contact inhibition test fully mentioned 

eleswhcre (l. 2), 

RESULTS 

Effectiveness of 39 compounds; the hvdrochloride was dissolved 

in 50 * aqueous rlycerol and the free bane was dissolved in distill« 

water by addir* IV hvdrocMoric acid and co^.d solutions were 

heated at 121*C for 15 minute? orior to use. *he minimal concent¬ 

rations of 100 ï inhibitory ard of ion f, cvtotoxic activity -were 

determined for each derivative by two-fold serial dilutions. Each 

concentration was calculated from results with ¿ cultures. Aonro- 

nriste controls were made in -arallel with tests. The results are 

summarized in Table 2. The numbers shown In the column A, B, and C 

are the minimal concentrations of complete inhibition by the contact 

inhibition test an- the inhibition test, and of 100 tf tcxicitv. The 

numbers in the column D are indicating the evtotoxic/virucidal ratio 

of the number at the column A to the column 0, and the column K 

presents the effective ratio of th- number in the column ? to the 



Co.T.oourds listed ir Table 2 car be cUs<5if<ed by their ratios 

into 'S rrouns as shown ir Table ? and in '"able 4. As can be seen in 

Table 1, the ru-ioers of derivatives showir.e the rrati^ ] or less, 2, 

fror L to $»" If* to 12, and 4¿ or Greater were 8(20,5 %)t 9^21 

Il^i3è2 Sí), 5^1?.^ %) and 4^10.2 Sí'1, resoectivelv. The numbers of r 

comnounds in -"able 4 vivirá the ratio tested tv the inhibition test, 

1 or less, 2, i- to 8, and If or "reater were 19(48.^ %)t 8(20.5 %)t 

4(10.3 %) and 1(2.5 in order. 

Out of total derivatives, 31 conrounds (79.5 %) resulted fro« 

tne contadt inhibition test were found to rossfss Virucidal action 

arainst influenza virus with raiio 2 or rreater, and only 13 com¬ 

pounds (33.3 %) determined by the inhibition test were comoletely 

antiviral inhibitory with the ratio of 2 or rreater. One derivative, 

serial number 275, i8 effective to the virus with the hi*h ratio of : 

16 or greater as demonstrated bv both testinr techniques. 

Two minimal inhibitory concentrations of each comoound rested 

from the tests by two different procedures were comrared. The cosh 

oarative ratio of virucidal concentration in the col>iran R to the anti¬ 

viral inhibitory concentration in the column A is withdrawn. All 

derivatives tested are rrour-. i r‘.h ref--er.ce of the ratio and Pre¬ 

sented in Table 5. Tt ia worth to note that, two derivatives, serial 

number «258 and «7f, inhibited the rrowth of «rflusnsa virus at a 

final concentration of 6.3 r'nl, resoectively, and were found to 

possess the two-fold hirhsr antiviral inhibitory effectiveness than 

direct-contact action. 

Fiucther studies on the mode of action, che.ootheraoeutic effect 

of those fruitful ariiv’ral derivatives in ovo, in vitro, and ir. 



Vivo systems to be infected with arbo- and other 

4. SEUCTED BIBLIOGRAPHY 

1) Nagaki, D., . Studies on the antiviral activity of guanyl- 

hydrasones especially against arbo- and a^xo-yiruses. 

Pinal Report (J-236-2) on Contract No. DA-92-557-FEC-37965., 1966. 

2) Nagaki, D., The same title. 

Final Report (J-236-A) on Contract No. DA-92-557-FBC-37965., 1967. 

3) Nagaki, D., The same title. 

Pr0*r.“ R'port (J_234-5) on Contrut No. D*-92-S57-fIC-3?965.. 1967. 



i 

Aaidino hydrazone HCl 

P- Methoxy benzalacetone 
0- Methoxy benzalacetone 
P- Methoxy benzalacetone 
P- Propoxy benzalacetone 
0- Methoxy -o(.- methyl benzalacetone 
0- Ethoxy benzalacetone 
0- Hydroxy benzalacetone 
oí- Methyl -P- hydroxy benzalacetone 
0É- Methyl -P- methoxy benzalacetone 
P- Butoxy benzalacetone 
P- Hexyloxy benzalacetone 
oC- Methyl -P- hydroxy benzalacetone 
oc- Methyl -P- ethoxy benzalacetone 
CC- Methyl -P- propoxy benzalacetone 
Ä- Methyl -P- aayloxy benzalacetone 
oC- Methyl -P- hexyloxy benzalacetone 
A- Methyl -P- butoxy oenzalacetcne 
A- Methyl -P- heptyloxy benzalacetone 
ab Methyl -P- octyloxy benzalacetone 
P- Pentoxy benzalacetone 
P- Heptyloxy benzalacetone 

N'( 'A1- Ànhydroble (2-hydroxyetyl) aaidino 
hydraaone HCl 

oC- Methyl -P- ethoxy benzalacetone 
oC- Methyl -P- aayloxy benzalacetone 
oL— Methyl -P- hexyoxy benzalacetone 
A- Methyl -P- heptyloxy benzalacetone 
oc- Methyl -P- octyloxy benzalacetone 
o(- Methyl -P- decyloxy benzalacetone 
P- Hxdroxy benzalacetone 
P- Methoxy benzalacetone 
P- Ethoxy benzalacetone 
P- Propoxy benzalacetone 
N Butoxy benzalacetone 
P- Aayloxy benzalacetone 
P- Hexyloxy benzalacetone 
P- Hepthyloxy benzalacetone 
P- Octyloxy benzalacetone 
d- Methyl -P- propoxy benzalacetone 
oC- Methyl -P- butoxy benzalacetone 
A- Methyl -P- methoxy benzalacetone 

; 
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Table 3* Grouping of compounds with reference to the 
chemotherapeutic ratio (D)* 

Ratio (D) Compounds in serial number Total** percent 

64 or greater 283, 284, 295, 300 4 10.2 

16 - 32 275, 286, 292, 294, 299 5 12.5 

4-8 271, 276, 279, 280, 281 
282, 290, 293, 296, 298 
301, 302, 304 

13 

L 

33.2 

2 266, 267, 268, 270, 274 
278, 285, 287, 289 

9 23 

1 or loftf 269, 272, 273, 277, 288 
291, 297, 30} 

8 20.S 

* The chemotherapeutic ratio; 10Q % minimal toxic oooomatraz 
iion / 100 % minimal inhibitory concentration. 

** Total nusbers of compounds showing the inhibitory concent¬ 
ration. 



Table 4. 
Grouping of compounds with reference to th- 

chemotherapeutic ratio (E)l. **** 

it9* 273» 277» 278 
28i*' 288» 289, 290 

291, 293, 296, 2*7 298 
299t 300, 301, 303 

Mot determined III; ?£•m- 

1 See the column E in Table 2. 

17.9 
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Table 5. List of compounds with reference to the 
comparative ratio (F)*. 

Not determined. 

C 
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Table 6. Clasaificetion of compounds with 

tahibito^CSSti«'""'*t0 th* 

Inhibition with* Coopound. io „ri.1 numbers 
100 - 50 

25 - 12.5 

6»3 - 3.2 

If’ 272 , 273, 287 , 288 
1 293, 297, 304 

; 267, 268, 269, 271, 274 
277, 278, 285 , 289, 290 

! S* 294» 296» 298 . 301, 302, 303 

270, 275, 276, 279, 280 
281, 282, 295 

Tour 

1.6 or le». 283, 284, 28é, 299, 300 

^ Inhibitory 

12.8 

concent- 

ToUl nunbers of 
concentration. compounds showing the inhibitory 
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