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Abstract — Expansion growth of cotyledon in light and dark in
presence of some s-triazolo systems with condensed thiazole
moiety exhibits some kinetin respcnse, Presence of compensatory

groups ~CH, and -NC, helped in cotyledor exponsion. Otherwise

2
electron donating group at 3 - position is having inbibitory
effect, Sulfhydryl group in triazele moiety showed photo

sensitive effect, Dissociation of mercaptc compound into the

thiarion might induce cotyledonary expansion in cucurbita,

INTRODUCTION

It was thought for some years that Kinetin alore can stimulete cell divisicn,
Later on, it was reported by Miller'l that substitution of benzene nucleus for the

furan in kinetin gives a compound more effective than kinetin, S'trong2

reported
that methyl and octyl derivetives were completely inactive, It was later on shown
by Kuraisht® that both substances had kinetin like activity snd hydrezine and
succinyl deriveatives are without asctivity, Benzimidazole duplicates certain
effects of kinetin, Even benzothiazolyl oxyacetic acid is equally effective as

Kinetina, Extensive work has been done by I_aioraya.s”é’jr

et al on the effect of
kinetin in the expansion of cotyledors of oumpkins, This has prompted us to
study the effect of s~triazole system with benzothi azole moiety as substances
with the kinetin like gctivity, In our laboratoryv we have synthesized some new
s-triszolobenzothigzole and s-triazolonaphthothi azole derivatives with the
interest to know their chemistry and biological ectivity. With a view to study
the kinetinic effect of these rewly synthesized substances, the compounds were
subjected for kinetin bicessay with 20 ppm. solution alongwith contrel and

kinetin as standard,
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Pumpkin seeds were germinated in dark et 28%¢ =+ 2%c, Seeds were scaked in water
for  hours, The cotyledons from three seedlings were carefully removed and were
excised under green safe lamp and kept in petri-dishes (10 cm diameter) containing
15 ml of each treatment of 20 ppm dilutions,
One set of the petri-dishes was kept in dark and an identical set was kept in the
fluorescent tube light, The growth measurements were made after 72 hrs of
incubation, TABLE I includes the nature of the compound, expansicn of cotyledons
in fluorescent light and dark treatments,
The molecular conductance of the ditferent solutions after 24 hours of the
respective treatments were determined by applying the formuls

M= KV

where M = moleculer conductivity

V = volume in ml, which contains I gm mol. of solute

ey
n

specific conductance,

CL = contrel light treatment

KL = kinetin light treatment

TlL = 3-Mercapto-7-nitro-s-triazolo(3,4-bibenzothiazole

T,L = 3-kercapto-5,7-dimethyl-s-iriazolo(3,4-b)benzothiazole
T.L = 3-Mercepte-s-triazolo(5,4-b)naphthe(2, 1~d)thiazole

o)
EFFECT OF SOMZ FISED s-TRIAZCQLO SYSTEMS ON THE EXPANSICN OF COTYLEDON

The compounds with -NO2 group at 7th position baving -SH, -CH at 3 position are
found to be active in the light as well as dark treatment, Presence of -CH3

group at 3 position behsves like kinetin,

In place of nitrobenz system if xylo system is considered, 3-mercapto-5,7-dimethyl-
s-tri azolo(3,4-b}benzothiazole treatment is found te be move active than kinetin,
3-Hydraxy-5,7~dimethyles-triazolo(3,4-b)benzothiazole shows activity nearly equal
te kinetin whereas 3,5,7-trimethyl-s-triazolo(3, 4~b)benzothiazole is exhibiting
retardatory effect,

While, 3-substituted s-triazolo{5,4-b}napbtho(2,]-d)thiazoles (3} are considered,
L
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which is a tetracyclic system shows the behaviour more or less identical to the

xylo system,

1t is surprising to note thet the naphthe derivatives are more

active in dark compared to the 7-nitro-s-triazole(3,4«g)benzothiszoles (i) and

5, 7-dimethyles-triezolo{3,4-b)benzothiazcle {2) systems.
-

TABLE: 1 THE NATURE OF THE CRGAMIT COMPOUND,

COTYLEDONARY
EXPANSION IN LIGHT AND DARK TREATMENTS,

Expansion of cotyleden

Sr.
No, Neme of the compound Treatments
Flucrescent light
Length Width Length Width
cm cm cm cm

A} T-Nitro-s-triazolo(3,4-b)benzothiazoles

1, T-Nitro-s-triazolo{3,4-b)benzothiazole 1.8 1.1 1,6 1.0

2. 3-Mercapto-7-nitro-s~triazolo{3,4-b) 2.4 1.5 i.g 1.2
benzothiazole

3, 3-Hydroxy-7-nitro.s-triazole(3,4-p) 2.0 1.2 1.8 1.3
benzothiazole

4, 3-Methyl-7-nitro-s-triazolo{3,4-b) 1,9 1.4 2.0 1.4
benzothiazole

B} 5,7-Dimethyl-s—triazolo{2,4-blbenzothiazoles

1. 5,7-Dimethyl-s~triazolo{3,4-b)benzothiszole 1.7 1.1 1.7 1.2

2. 3-Mercapte-Z,7-Dimethyl-s~triazolo(2,4-b) 2.2 1.3 2.0 1.2
benzothiazole

3. 3-Hydroxy-5%,7-Dimethyl-s=-triazolo(3,4-b} 1.8 1.1 1.9 1.3
benzothiazole

4, 3,5,7-Trimethyl-s-triazolo(3,4-b) 1,6 L1 1.5 L1
benzothiazo le

C} s=-Triazole(5,4=b)naphtho(2,1-d)thiazoles

1. s-Triazolo(5,4-b)naphtho{2, 1-d)thiazole 1.8 1.2 2.0 1.3

2. 3-Mercapto-s-triazolo(5,4-k)naphtho 2.0 1.4 2.1 1.3
(2,1-d)thiazole

3. 3-Hydroxy-s-triazolo(5,4-b}naphtho 1,8 1,1 1.8 1.3
(2,1-d)thiazole

4, 3-Methyl-s-triazzolo(5,4-blnaphtho 1.6 11 1,7 1.2
{2, 1-d}thiazole
Control 1.7 1.2 1,8 le2
Kinetin i.B 1.2 2,0 1.3
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When the comparison is made between the parent comvounds, unsubstituted at 3—
positions, T—nitro—s-triazolo(a,d-g)benzothiazolee, 5,7-dimethyles-triazolo
(S,A-Q]benzothiazoleg'10, and s-triazolo(5,4—g)naphtho(2,1-g)thiazolell, results
are no wey superior to kinetin, {TABRLE 1), Meximum cotyledonary expansion was
found in the treatment given with 3-mercepto-7-nitro~s-triazole(3,d~b)benzothia-
zole, This ig probehly due to the presence of strong electron withdrawing -NO,,
group, Presence of electron doneting —CH3 group at 3=position in all the series
show decreased cotyledonary expansion in light and dark, the result which is

not in agreement with Kuraishi's3 observation, However, —CH3 at Zeposition with
-NO2 at 7th displeyed Kinetin type activity beth in light arnd dark, This
behaviour could he explained due to the presence of --NO2 and —CH3 group on the
same system having electron withdrawing end electron donating effects, The
presence of ~OH at 3 position in s-triazoio systems did not show much activity
except in 3-Hydroxy-7-nitro-s-triazclo{3,4-b)benzothiazole, light treatment,
Amengst all the treatments 3-mercapto-7-nitro-s-triazolo(3,4-b)benzothiazole
compound showed maximum expansion of cotyledons,

The molecular conductance of 3-5H, 2-0H and 3-CH3 in the three different systems
were determined, It is found that the molecular conductance of 3-SH and 3-OH
compound 1s more than kineting Wheress the melecular conductance of —CH3
compound 1s less than kinetin, This indirectly reflects on the nature of the

electrolyte with mercepto, hydroxy and methyl groups. {TABLE 2},

TABLE:; 2 MOLECULAR CONDUCTANCE IN mhos [/ LIGHT TREATMENT 7

Sr.No, Name of compound B = KV
1 3-Mercapto~T-ni tro-s-triazolo(3,4-b)benzothiazole 959
2 3-Mercapto-5,7-dimethyl-s-trizzolo(3,4-b)benzothiazole 812
3 3~Mercap to-s~triazolo(5,4-b)naphthe(2, 1-d)thiazole 831
4 Kinetin 797

It cen therefore be concluded from the akove discussion that the cotyledona}y
expansion in light and dark is controlled by different substituents on condensed
s-triazolo systems, The presence of compensatory groups -N02 at 7th at BZ part

alengwi th --CH3 at 3-pcsition on triaszole moiety helped in cotyledonary expansion.
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Otherwise electron donating group at 3 position is heving inhibitory effect.

R

R l
Hx

(1 (2)

S%N\
I] R= -# -SH -OH -CHz
R

acr

(3)

R

The replacement of xyle system by naphtiislene ring did not show any marked influence
in the cotyledenery expension, both in light end dark trestments, The presence

of sulphhydryl group on triazole moiety shewed photosensitive effect resulting in
pronounced kinetin activity, TEasy dissociation of mercapte compound into thianion
might induce the cotyledonary expansion in cucurbita, Further work on these lines

is in progress and the results shall be published at future date.
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