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Examination of the Oil.-The red basil oil which Ocimum species, e.g.. 0. canum Sims (2, 3), 0. 
was produced by the same method as the white basil gratissimum L.. and 0. mentbfolium Hochst. (3). 
oil, had a strong spicy odor and its color was reddish. The occurrence of constituents in the Egyptian 
I t  had the following physicochemical constants: basil oils, which have not been reported previously, 
specific gravity (20°) ,  0.9111; optical rotation, and their differences from basil oil samples of Euro- 
- 10.75’; refractive index (20’). 1.4830; acid pean origin analyzed at the same time, lead to the 
number, 6.5; and ester number, 14.6. possibility o f  arranging these two Egyptian basils 
Chrmtogmphic Analysis 

The oil was iiivestigatecl the samc way as thc 
white basil oil. It had the same chemical compnsi- 
tion (Fig. 1) except for the following: 

Methyl Chavicol.-This could be detected by thin- 
layer chromatography against authentic methyl 
chavicol. 

Cinmmic Acid Ester.-Cinnamic acid could be de- 
tected by its hydroxamic acid as described in the 
white basil oil investigation. The isolation of the 
ester on the column or on the chromatoplates was 
unsuccessful. 

Safro1.-Could not be detected. 
Eugenol.-Could be easily isolated on the column. 

CONCLUSION AND DISCUSSION 

The investigation of the two Egyptian basil oils 
undertaken in this study, revealed the occurrence of 
terpineol, linalool, cineole, eugenol, esterified ger- 
aniol, citronellol, linalool, and terpineol with acetic 
and formic acids (geranyl and/or citronellyl ace- 
tate, linalyl and/or terpinyl acetate, citronellyl for- 
mate). and a sesquiterpene alcohol (nerolidol?) in 
both types of oils. In addition, the white type con- 
tained methyl cinnamate and (safrol?). The red 
type contained methyl chavicol and traces of cin- 
namic acid ester. The presence of terpineol. citral, 
and safrol has not been reported before in the 0. 
basdicum oils. Therefore the basil oil types out- 
lined by Guenther (2) and Gildemeister and Hoff- 
mann (3) cannot be applied in arranging these two 
oil types in any of the reported types. This view- 
point is supported by the occurrence of citral in other 

iii sel~arate cheniic.al or physiological races [ Dillr- 
iii:iiin (15), I<owson (16). Huerliinaiin (17)l. the 
category to include those plants indigenous to and/or 
cultivated in Egypt. Further study of the oils of 
these plants in different periods of plant growth is 
recommended to  ascertain the occurrence and per- 
centage of their chemical constituents which may 
change according to climatic, edaphic, and genetic 
factors. These qualitative and quantitative studies 
are being carried out. 
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Synthesis and Antitubercular Activity of Isonicotinoyl 
and Cyanoacetyl Hydrazones 

By DIPTISH CHAKRAVARTY, ARUN BOSE, and SAMIR BOSE 

Seven isonicotinoyl hydrazones and four 
cyanoacetyl hydrazones were synthesized. meir in vitro and in 

Fox and Gibas (3) have shown that isonicotiny 
hydrazine when reacted with acetone gives 1- 
isonimtinyl-2-iso-propylidene hydrazine (I) vivo were evaluated. 

HE ANTIMICROBIAL activity of isoniazid T against tubercle bacilli depends on the 
amount of free and unaltered isoniazid (1). 
The observations of Fox and Gibas (2) show that 
one or both of the hydrogen atoms attached to 
nitrogen in the hydrazine moiety of isoniazid may 
be replaced by  a variety of P U P S  with little loss which proved to be very active against tubercle 
of activity. bacilli. These authors (3) have investigated 

~ m i v e d  June 7,1983, from the Reaenrch Division, Smith, SystematiCdy alkylidene derivatives Of iSOniC0- 
tiny1 hydrazone with the twofold view of dis- stadstreet and co., Calcutta, India. 

&cepted for publication September 7, 1963. 

,CH, 
CH, 

O=C-NHN=C, 

4 (1) 
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covering superior tuberculostat. Since the iso- 
propylidene group is a branched chain substitu- 
tion, the study was extended to the straight 
chain alkylidenes; the 1-isonicotinyl-2-alkylidene 
hydrazine type, whether straight or branched 
chains, were actively tuberculostatic in viuo. 

On the fragile basis of the similarity of inter- 
atomic distances between the nitrogen atoms 
and hydrazine moiety of cyanoacetic acid 
hydrazide and isoniazid, Valdecasas (4) and 
his co-workers conceived the idea of the probable 
tuberculostatic activity of cyanoacetic acid 
hydrazide and reported that it was indeed a 
remarkable tuberculostat in experimental and 
clinical tuberculosis comparable to isoniazid. 

Shchukina, ef al. (5), reported the synthesis of 
a number of isonicotinyl hydrazones from al- 
dehydes and ketones as antitubercular agents. 
Their biological tests indicated that some of 
these isonicotinyl hydrazones are more active 
in viuo and far less toxic in animals (mice). 
These authors lay great emphasis on the high 
toxicity of isonicotinic acid hydrazide believing 
that the new drug does not possess a large margin 
of safety. 

The recent results of biological tests indicate 
that if too much emphasis is placed on the value 
of isonicotinic acid hydrazide alone as a chemo- 
therapeutic agent for the treatment of tuber- 
culosis overlooking the possibilities of its de- 
rivatives, there is a great danger that some most 
interesting and valuable compounds might be 
missed. 
This paper reports the synthesis and 

chemotherapeutic evaluation of antitubercular 
activity of (a) different isonicotinyl hydrazones 
and (b) cyanoacetyl hydrazones. 

4 
.9 

X 
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EXPERIMENTAL. 

General Procedure for the Preparation of Iso- 
nicotinoyl Hydrazone8.-Isonicotic acid hydra- 
zide (0.05 mole) was dissolved in a minimum quan- 
tity of distilled water. To this solution, the alde- 
hyde or ketone (0.05 mole), either as such (com- 
pound AT-1) or dissolved in a minimum quantity of 
ethanol (compounds AT-2, AT-3, A T 4  AT-5, 
AT-6, and AT-7) was added with Stirring. In 
some cases the crystals separated within 5 minutes 
or after about 24 hours. However, in all cases, the 
crystals were separated after 24 hours by filtration. 
The solids were crystallized from suitable solvents 
and dried in t c u o  over calcium chloride. The 
characteristics of the compounds synthesized fol- 
lowing the above procedure are recorded in Table I. 

General Procedure for the Preparation of Cyan+ 
acetj4 Hydrazones.-Cyanoacetic acid hydrazide 
(0.05 mole) was dissolved in water (25 ml.). To this 
solution under stirring was added the aldehyde 
(0.05 mole) either as such (compounds AT-8 and 
AT-9) or dissolved in a minimum quantity of 
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TABLE III.-REsuL.Ts OF 1% v&!rO TEST OF ALL TEST 
COMPOUNDS ON Hn Rv  STRAIN^ 
Compd. 

AT-1 
AT-2 
AT-3 
A T 4  
AT-5 
A T 4  
AT-7 
AT-8 
AT-9 
AT-10 
AT-1 1 
INH 
Controlc 

Responseb ++ 
f ++ ++ + + * 
f * 
f ++ - 

a Dose (mcg./ml.) waa 0.1 end 0.2. b ++ - Complete 
inhibition of growth; + - partial inhibition of growth; 
f = no inhibition of growth; - = full growth. c N o  drug. 

ethanol (compounds AT-10 and AT-11). The 
crystals, which were filtered, separated within 24 
hours at room temperature. They were crystxllizetl 
from suitable solvents and dried in vacuo over cal- 
cium chloride. The characteristics of the cotrr- 
pounds synthesized following the above method are 
shown in Table 11. 

Cyanoacetic Acid Hydrazide.-Hydrazine hydrate 
(25 ml., 60% w/v) was added dropwise to the stirred 
and cooled (below 6") ethyl cyanoacetate (22 Girl.) 
and stirred for 3 hours. The precipitated colorless 
microcrystalline solid was filtered and dried in vucuo 
over calcium chloride. Yield 15 Gm.; m.p. 110- 
112O. The product develops color if the reaction is 
carried out at a higher temperature than 5'. 

Anal.--Calcd. for CsHpNaO: N, 42.42. Found: 
N, 42.40. 

PHARMACOLOGICAL EVALUATION 

Both in vitro and in mvo tests were done according 
to the method worked out by Sah and Peoples (6).  
Mycobactmiurn tuberculosis strain HnRv maintained 
on Lowensten Jensen media and albino rats of our 
own breed were used. 

In Vitro Test.--. Compounds were incorporated 
with Lowensten Jensen medium in series and were 
kept in an inspissator at 80" for 1 hour for 3 consec- 
utive days. Thereafter, they were inoculated with 
0.1 ml. of 10-day-old culture of M. tuberculosis grown 
in Dubos medium, incubated at 37' for 3 weeks. 
Control tubes containing only strain culture were 
xk~aintained for Comparison. 

Table I11 indicates the dose response of different 

TABLE IV.-ACUTE TOXICITY OF TEST COMPOUNDS 
ON ALBINO RATS~ 

- -  
Compd. Mortality 

AT-2 '/6 
AT-3 "6 

AT-1 % 

A T 4  o/e 
AT-5 Q/6 
AT-6 ' / 0  
AT-7 '/a 
A T 4  ' / 8  
AT-9 /6 

AT-10 ;/a 
AT-11 /a 

Six rats with en average body weight of 100 Gm. each; 
maximum orel dose, 1 Gm./Kg. 
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DISCUSSION 
afEer3weeks. - 

In Vivo Test.-This test includes chronic toxicity 
study on albino rats of our own breed which were 
infected with M. tuberculi and subsequently took a 
regularly known amount of drug incorporated with 
their daily food intake. Both low and high doses of 
individual compound were administered, and the 
maximum period of observation was 45 days. 
Withii this pericd, the therapeutic etIicacy of the 
test compounds was studied outwardly by observmg 
the symptoms, particularly the degree of sickness 
and also the degree of protection of the test animals 
from infection. 
For investigating the &ect of prolonged adminis- 

tration of compounds and also for examining the 
condition of internal organs (7-16)-particularly liver, 
spleen, and lungs-the duration of oral medication 
of certain compounds was limited to 28 days, while 
for otheis it continued to a maximum period of 46 
days. During this particular period, some experi- 
mental animals died or were ultimately sacrificed for 
examination of internal organs. Percentage of 
mortality was observed to a maximum period of 45 
days. 

A thorough examination of internal organs of all 
the test animals receiving different compounds at 
different dose levels and time periods was conducted. 

The percentage of mortality was different with 
individual test compounds. The therapeutic effi- 
cacy was judged by examination of the above-men- 
tioned glands. With some compounds, the degrees 
of protection from infection were marked-evealed 
by absence of infection and nonenlargement of 
glands compared to other test compounds which 
were relatively less efficacious. 

Control animals were infected with M. tubcrculi 
only and no drug. They showed the maximum mor- 
tality; the glands were highly enlarged compared 
with all other groups receiving different test com- 
pounds. This suggests that the test cornpounds 
had definite action in protecting the infected animals 
from death within a certain period and also in pre- 
venting the enlargement of glands to a certain 
extent. 

Table IV indicates the acute toxicity of test com- 
pounds, and Table V records the in rriUo test with 
varied doses and changes in internal organs. 

Out of seven compounds of the isonicotinoyl 
hydrazone series and four compounds of cyanoacetyl 
hydrazone series, two compounds of each series, 
showed some antitubercular activity. The com- 
pound A T 4  having p-dimethylamino group and 
compound A T 4  having phydroxy group as sub- 
stitutions in the benzylidene ring attached to the N' 
atonis of INH molecule showed antitubercular 
activity comparable to that of INH. The thera- 
peutic efficacy comparable almost to INH was ob- 
served in the compound AT-10 with p-hydroxy 
group and in the compound AT-11 having p-hy- 
droxy-m-methoxy group in the benzylidene ring 
attached to the 1vI atoms of cyanoacetic acid hydra- 
zide molecule. It suggests, therefore, that the p- 
hydroxy group in the benzylidene ring might have 
some antitubercular property. 

SUMMARY 
A series of 11 compounds was synthesized and 

studied for their antitubercular activity in rrivo and 
in o h .  Therapeutic activity on sick animals and 
their subjective improvements and the damages of 
major internal organs were studied. Acute and 
chronic toxicities were also noted. 
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