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ABSTRACT

Positional Isomers of dimethyl pyrazole carboxylic acid
derivatives were prepared,  Some of these compounds showed variable
binding capacities towards Cu (II). In (II) and Ng (II). The most
active chelaters Ig and its isomer [lg showed antidotal and
antiinflampatory activities higher than D-penicillamine. Both are more
active 1n dose levels nuch lesser than their median lethal doses (LD4¢],
J(3)-Nethylpyrazole-3(5)-carboxanide  showed stgnificant  qrowth
inbrbition of R.solani, The other derivatives tested displayed growth
stinulating activity rather than growth inhibition of the fungus.

INTRODUCTION I or3 (5) positions”. However, a clear relation be-

tween the biological activity and the chelating proper-

) D}ff?r?nt Fyrazo}e der1;at1ve? Bk fpogted a? . ties can be hardly traced in literature of pyrazoles!d.
zyme inhibitoers*, anticancer%, antibacterial®, antifun-
gal4, anaigesic, antiinflammatory5a"7 and hypoglycenic [n this paper, we report the preparation of some
agentsﬂ'll. L-nethylpyrazole derivatives with potential chelating

functions placed in a-positions to the pyridinic nitro-
Chelating ability of pyrazoles with a number of

. S gen I and the pyrrolic one II. N-carbanoyl
divalent metals have been described?®.12.  Fyrther o~

substituents in [ and Il were chosen to enhance

ordinative power of pyrazole nucleus can be supple- chelating properties inherent in pyrazole ring.

mented by other coordinating groups at*ached either to




« tives of I and II.

Netal binding ability, which can be followed by U¥

spectrophotometry was determined for a wide range of

conpounds : metal ratios!4, We also report by a sini-
lar method the binding ability of the prepared deriva-
In addition, antidotal, antiintlam-
patory and antifungal properties were discussed in re-

lation to the metal binding potentials of I and II.

EXPERIMENTAL

All nmelting points are uncorrected and were ob-

tained with an electrothermal capillary melting point

apparatus.  H-nmr spectra were obtained in HeyS0-
deusing EN-398, 90HHz instrument with THS as internal

standard. IR spectra were recorded on Perkin-Elmer 728

Spectrophotometer in KBr  discs. UV apectral
peasurements were performed with Unicam  SP-1750
Spectrophotometer adapted with a Unicam  SP-1883
controller and AR 55 linear recorder. Mass spectra

vere carried out using'mass spectrometer Varian NAT SM-
L.

Purity of the prepared compounds was checked by

TLC silica plates.

5 (3)-Methylpyrazole—3 (5)-
Carboxamide III

§as prepared from ethyl-3 (3)-methylpyrazole-3
(5)—Carhoxylate15

durelS.  Yield 56%, m.p 157-1599C as reported, IR and
Hnar spectral data is given in Table 3,

according to the reported proce-
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_1,5*Dimethyl—lH-pyrazole—Bﬂ

acid derivatives 1
1,3-dimethyl—-1H-

acid

carboxylic
(Table 1), and
pyrazole—5—-carboxylic
derivatives I1I (Table 2).
A qeneral procedure is given for the preparation

of the pyrazoles I and II :

A solution of the acid chloride A or B4 (§.81 mol)
in 10 nl dry benzene was added to the amine (8.082) mol}
and stirred at room temperature for 38 min. (I a.b; Il

a,b,i) or Ih (lc,d,e,f,j; Ilc,d,e,f). For the prepara-
tion of Ig, 1 and Ilg, the amine (8,813 mel) in pyri-

dine 28 nl was refluxed with the acid chloride for Ih.

The hydrazides Ih and IIh were prepared by stir-
ring under reflux for 2h a mixture of the ester AL op
B18 (0,01 mol and hydrazine hydrate (0.75 al, 0.015
gol) in ethanol 10 ml. IR and lHnnr spectral data is

given in Table 3.

Synthesis of Copper Chelate 1V

A solution of Ig (0.43 g, ¢.002 mol) in methanol
was added to copper acetate (8.4 g, 0.902 mol) solution
in methanol, stirred for five minutes then the methanol

The olive qreen residue
(18 mnl}) and 4ried,

was distilled under vacuum,
was filtered, washed with methanol

m.p.230°, yield quantitative.

Anal, CoHglgtS. Cu (II) caled; C
3.65%, N ¢ 25.39%, found; C : 30.7%; H

3¢.46%, H
- 3.40%, X

24,80%, IR spectral data is given in Table 3.
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ocreening of the Metal Binding
Properties of I(a-j), II (a-
1),and III

a-Solutions of the Compounds
Accurately weighed amounts of the compounds were
dissolved in methanol, then the velume adjusted to
19 nl
lution of 1 x 1873N solution.

in a volumetric flask to provide a final di-

b—Metal Salt Solutions

Accurately weighed amounts of copper acetate monohy-
drate (0.820 g, 9.00]1 mol), anhydrous magnesium sul-

fate (0.812 g, ¢.001 mol), and zinc acetate (0.218
g, 8.881 wmol) were dissolved separately in methanol
(3% nl) by gentle heating. Each solution was trans-

ferred to a volumetric flask (100 ml) and completed
with methanol to provide 1 X 1073 final dilution.

c—~Solutions for Spectral Measur-
ements

- Into volumetric flasks each 5 ml capacity aliquots of
the solutions of metal salts and the solutions of

the compounds were mixed in ratios indicated in

(Table 4) and the volumes were adjusted by methanol.

d-Spectral Scanning
Solutions of the compounds and those for spectral
measurements were scanned in the range of 200-8¢¢ nn
using methanol and metal salt solutions as blanks

respectively.

of Antidotal Acti-

Evaluation
vity19
Groups of adult albino rats (188-38% q) each con-

sisting of & animals at least were used. Animals were
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anesthetized with urethane (1.6 g/kg i.p.) and their

jugular  veins were exposed and cannulated for

1.v.infusion. In the control qroups of animals the
threshold lethal dose of CuSO4 (1% solution in normal
saline) was determined fifteen minutes following the
1.p.
to dissolve the compounds Ig, Ilg under investigation).

injection of 1 ml of 20% ethanol (the solvent used

Copper sulfate was infused at a rate of 8.5 ml/ min.
until the animals developed cardiac standstill as moni-
by

‘Cardiosuny ECG". The mean threshold dose of CuS0y was
determined and calculated in terms of mg/kg. In the

other qroups of animals each of the test compourds and

tored electrocardiographic  recordings using

D-penicillamine were intraperitoneally injected in two
dose levels (20 & 30 ng/kg).

the threshold lethal dose of CuSO4 was determined as in
control group. The results are given in Table §.

Fifteen minutes later,

Evaluation of Antiinflammatory
Activity

Antiinflammatory activity was determined by the
trypan blue methodl? in groups of adult albine rats
(150-250 q) each of 6 animals.

the quantitative determination of the effects of the

This nethod depends on

drugs under investigation on the rate of capillary per-
neability disturbance caused by the intradermal injec-

tion of a phlogogenic substance such as histamine.

Each of the test compounds 1Iq and 1l as well as
D-penicillamine were intraperitoneatly injected into
the femoral vein in a dose of 20 mg/kg. Fifteen min-
utes after administration, histamine phosphate (8.82 ml
of 1% solution) was injected intradermally.  Trypan

blue solution was then injected into a femoral vein in



a dose of (2 ml/kq).

of the blue colour around the site of histamine injec-

The time taken for the appearance

tion was determined. Animals of the control group were

treated in the same manner after the injection of 1 nl
of 20% ethanol.
b,

The results are illustrated in Tahle

Determination of LDgg:

Six gqroups of albino mice (25-3% q), each of 18
aninals were injected intraperitoneally, with graduated
dose levels of the test conpound. HNortality of animals

in each group was determined during 24 hours period.

Computation of LDgg and its confidence limits were
processed according to the method of Litchfield and

Wilcoxont!.

-

Evaluation of Antifungal

vity

The compounﬂs tested were incorporated in the

potato dextrose agar (PDA) medium at concentraticn_of
100 ppm (w/v) before mounting in”petri dishes., Four

replicates were used for each treatnent and untreated

nedium were inoculated with equal discs of Rhizoctonia
solani  (Kukn.) obtained from 4 days old culture.
Inoculated plates were incubated at 259C for 4 days
before nmeasuring the radial growth of the fungus (1n

cn). Results are illustrated in Table 7.

RESULTS AND DISCUSSION

Acti-
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Synthesis of the target compounds I and II was at-

tempted by the route outlined by Scheme | starting from
the acid chlorides? or the ethyl estersl’ 18 of the ap- -

propriate pyrazole carboxylic acids : Reaction of ethy-
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lacetopyruvate with methylhydrazine suifate yielded the
acid A (X=H) in 70% yield, which can be transformed to

the acid chloride and the esfer (X=Cl, OEt) in routine

fashion by the methods previously described.
" |

N
c:H:,—(\ ’HC/N\ R

-
N N
R.H ¢ N
<\ Y NCATN
CH, N CHy I
8 0
% = €1, OEt

CH,

CH !
AW
CONH~

Scheme 1

On the other hand, reaction of ethylacetopyruvate
with hydrazine hydrate yielded N-nor ester, ethyl-S
in §2% yleld.

The K-nor ester on methylation by methyl-p-toluenesul-
fonate in presence of HeONa gave the ester B(X:OEt)-4

(3)-nethylpyrazole-3  (5)-carboxylate,

in 78% yield. Hydrolysis of the ester and treatment of

the free acid with thionyl chloride yielded the acid
chloride B{X=Cl),

“An alternative approach to N-nor -ester was at-

tempted22 as shown in Schenme 2

CHa N\, HeN~C—=0
C =0 k H
0
: /2 H;C—w i3 HaC \'S!'fu
CHy — C i — COJER
’ | | COQE t
COget 76% 65X

(1) NHpNHCONHL ({1} H0 and reflux

Scheme 2
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However, this route was not adopted due to the
relatively low yield of the N-nor ester compared to the

single step reaction with hydrazine hydrate.

The unsubstituted amides?? Ia, Ila, anilidesd:24
[IE, le and hydrazid955 Ih, ITh are already known, how-

ever netal binding ability, antidotal, and antiinflam-
patory activities have not been reported, for most of
then.
for compilation of the target study,

Resynthesis of these drivatives was undertaken
Compound Ia has
been reported with narkedly lower melting point than

that determined in our work., For the oily compounds

IIb and Ilc,

characterizations served as positive identification of

the methods of synthesis and the spectral

structure.  In all instances the !H-nar spectra ac-

corded completely with structure (Table 3).

In some cases the desired reaction could not be

conveniently effected. For instance the preparation of

hydroxamic acid derivative R=QKf from B(X=Cl, OQEt),
could not be fulfilled under any of the handled proce-
decondly, reaction of A (X=Cl, QEt) with semi-
carbazide yielded biurea in yields 13-19% toqether with
the acid (A=H).

vental microanalysis and m.p. 258'C as reported25.

dures.,

Isolated biurea was identified by ele-

Electron impact at 78 eV revealed molecular ion peak
N*118 (4%) and Dase peak at m/e 75 corresponding to
that of semicarbazide (N*-HNCO).

Metal binding ability of the prepared compounds I-
[T were tested against Cu (II), Zn and Mg (II). Ratios
of compound : metal salts (4:1; 2:1; 1:1; 1:2 and 1:4)
were examined to reveal any binding potentials. This

was monitored by the appearance of a new nazima at
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longer wavelength and/or the shift of the absorption
raxima of parent conpoundsl4r25. The pattern for Cu
(IT), Zu (II) and Kg (II) bound to pyrazole derivatives

vas displayed by (Table 4). Compounds onmitted from

Table 4 are devoid of nmetal binding capacities at any
of the practiced dilutions.

[t can be observed that metal binding ability was
also affected by type of metal ion. Copper (II) was
bound by all compounds in (Table 4) and Mg (II) was
bound by Ig and Ij only while In (II) occupied an in-
termediate position between Cu (II) and Mg (I}, Iso-
lation of Cu (II) chelate IV was attempted by mixing
equimolar ratios of methanolic solutions of Ig and Cu
(0AC)».

coeplying with that calculated for the structure of 1:1

The isolated compound afforded microanalysis

getal-compound ratio. Disappearance of C=0 band and
other bands attributable to vibrations involving inter-
action between C=5 and NH stretchings from the ir spec-
tra of IV (Table 3)

functions in chelate formation.

proves the involvement of thege

Antidotal and Antiinflammatory
Activities23,27

Corpound 1lg, the most potential chelator in the
series was screened for antidotal and antiinflammatory
activity (Table 5 displays the mean increase in the
mean threshold lethal dose of copper sulfate after ad-
Both

compounds showed more potent antidotal activity at 95%

ninistration of Ig wmatched to its isomer Ilg.

confidence level than that displayed by D-penicil-
lamine. D-penicillamine was believed to be a goed can-
didate as reference drug for its dual activity as anti-

dote for copper poisoning and as antiinflarmatory




agent. It was noticed that 28 ag/kg dose led to a more

pronounced antidotal activity than that observed at

 higher dose level.

Using the trypan blue pethod??, coppuund I and
[Ig were tested for their antiinflammatory activities
in rats. The intraperitoneal administration of each of
the test compounds led to marked increase of the time
taken by the blue coloured dye to appear. Compound Ig
showed more delayed appearance of the colour than llg
which is significantly more active than D-penicillamine

(Table 6&). The LDgy of Ig and Ilg were determined ac-
cording to Litchfield and Wilcoxon wmethod?l, It was

~shown that LDsg and its 35% confidence levels were 120
(94.5-142.4) mg/kg (i.p.) for Ig and 135 (123.3-147.8)

vg/kg (i.p.) for Ilg.

The results of pharmacological screening shows

that the enhanced antidotal and antiinflammatory activ-
ities of Ig -and Ilg goes parallel with their toxici-

t1es.

Antifungal Activity:

The antifungal properties of §ONO, 41 and
trimethylpyrazole carboxanilides have been investiqatéd
by Huppatz et alt and it was found that the l-methyl
group 18 associated with maximum activity. 1,3,5-
trimethylpyrazole carboxanilide showed the most potent
fungicidal activity in this series against Rhizoctonia
solani, It was shown also by the same authors that the

activity In-vitro and soil is assigned to the dinéthyl-
carboxanilides I, and II,. Positions of substituents
proved to be important for enhanced activity, Compound
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fested compounds.
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I, revealed more than 30 times the antifungal activity

of its isomer I,.

In our work certain substituents of the isomers |
and Il were chosen as nmodels screened to clarify two

objectives a}) role of metal binding ability of

derivatives; b) effect of phenyl group in carboxanilide
series of Huppatz et ald, e also proved two candi-

dates compound III and the copper complex IY,

Reqarding the first objective, it can be observed

from Table 7 that there
growth inhibitien and metal

is no relation between radial
binding ability of the
Compound III exhibited significant
inhibition of radial growth while compound II; showed
effect although both have potential

It can

nonsignificant
netal binding capacities to Cu II and Zn (1I).
be also added that II, and I, with reported inhibitory
activity, have not shown any metal binding capacities
in our work. Other compounds like Ig, h, i and j; Ilg

exerted growth stimulation and not inhibition.

The role of phenyl group in I, and II; was tackled
by duval approaches : abolishing the aromaticity by sub-
stitution of cyclodexyl group in place of phenyl repre-
sented by lg and 113, and ubrupting the n-x  conjuga-
tion in CONHph via insertion of methylene gqraup as in
¢ and Il¢. Both approaches yielded potent growth stin-

ulants.

It can be observed from our study and that of Hup-
patz et al? that a carboxamide group at -3 or C-5 is

necessary but not sufficient to conserve antifungal ac-
tivity. However, a phenyl group conjugated with CONH,

together with -methyl substitution are essential to
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boost growth inhibition as shown by matching III, Ig R. solanifd, From other point of view compound IV

and II.. abolished the growth stimulant action of the

noncomplexed I,,.
On the other hand, the mild to strong growth stim- PLERET g

ulation effect showed by most of the compounds screened Acknowledgements
nay be of wvalue in future approaches of molecular de- The authors would like to acknowledge the assis-
sign in this series. On the contrary to the reported tance offered by Department of plant pathology, Assiut
Cu (II) chelate of pyridine derivatives, compound [V University for screenlng the antifungal activities of
showed insignificant inhibition effect on the growth of the synthesized compounds.
s
ch \"L;N
- Table 1: 1,3-Dimethyl-1H-pyrazole-3-carboxylic acid derivaties II. CONHE
- Comp Anine M.P. (*C) - Nolecular Microanalysis (¥
R Crystallization Yield! Calculated/Found
No. used solvent (%) formula C H N N
la¢ knnoniun hydroxide 25% 192-194 43 Cefighz0 5179 6.5 30,20
water 21,98 6,60 30.60
[b CH; Methylamine 25% 8 41 C7Hy 1830 49,11 7.6 24.%4
(Pet. ether 60-80/ H50 48.62 1.16 24.21
ethanol)
lc Colix Ethylamine 115-117 48 Catty 3830 37.46  7.84 25.13
(Pet. ether 68-88/ 8.18  T.10 25.9¢
ethanol)
4 Celly C.Hexylanine 198 48 Cy7Hy9830 65.13  8.65 18.99
) (Aqueous ethanol) - 62,68  9.84 19,00
[f -CHy-CgHie Benzylamine 138 65 NELITSEL, 68.16  6.59 18.33
o~ (Aqueous ethanol) 67.68  6.80 17.7¢
lg  NHCSKH, Thiosenicarbazide 2728 40 CH NS0 39.42 5.0 32.84 15,83
~ (Acetonitril/ethanol) 40.33 5,37 33.52 15.20
or water '
I OH Hydroxylamine 210 36 CgHigN70 4.4 5.8 27.98
(Ethanol) 47,00 6.30  26.30
CHa
!
c HaC N
5 I () 24 3 Ciplighe0y 52,16 5.84  30.42
CONH- (Ethanol) | 52,30 5,78 38.60

——l-i-l—-_lul-H—ﬁ-——--ﬂ_———‘--ﬁ---H--_-—_Ill_---—-l—-_ e B P alls S RS S el bl i e —ﬂﬂﬂﬁ--------------I---—“----‘ﬁl--*----_-l--_-'-—---—-H-_--I------ﬂd-----___ﬂ-_---------ﬂ-ﬂﬂ-----

1- The crude product; 2- Reported m.p, 178°C (23).
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Ly T 111 T) Ll ol ]

3
RHNC N
Table 2: 1,3-Dinethyl-1H-pyrazole-5-carboxylic acid derivatives II. CH,
Conp Anine NP ("C) Nolecular Nicroanalysis (3)
R Crystallization field! Calculated/Found
No. “used _ solvent (3} formula C i N
b Cehyg C.hexylanine 139 49 Cofgs0 6513 8.65 189
~ (Aqueous ethanol) 65.1¢ 7.9¢ 18.68
e -Chy-Cells Benzylanine 108-118 39 Crjfshs0 68,10 6,59 18,33
(Aqueous ethanol) 67.9¢  6.80 18.56
Ile Thiosenicarbazide 229-234 38 CBygNe0S 3942 5.0 32.86 .

39.286 .00 31

= e S— - -

[Ih  NHCOME Seni carbazide 233-235 5 OO W20 41,67 5.62  34.86

' {Aqueous ethanol) 41,9 5.3 1[N

e R B L ) L L L ) s ) g ) ) B L L L L B ) 1 3 L F o 1 1 T 1§ ¥ JF F §CF F ¥ ¥ F I F F I F ¥ § ¥ O F X Y R T R TR TR T g g e e TY T ™™™ Y ™M ™ e e ek ol gl nlr g EEw gEp

1- The crude product.
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Table 3: Spectral data of the prepared pyrazole derivatives I-IV.

ﬂﬂ--‘----------ﬂ-#-—ﬂ-------—--_---------_---——----ﬂ-ﬁ---"ﬂﬂ----“ﬁﬁﬂ---—-"---_--

Compd. IR y) (cn~1) IH-HHRS(PM)
No. C=K,C=0,KH/0H C-Ciy  N-CHy  C4-H  CONHR
[a 1620, 1688, 3350-3300 2.27 3.73 6.33 1.14
Ib 1578, 1658, 3500-3368 2.16 3,96 6.53 7.58
Ic 1558, 1656, 3368 2.23 3.7¢ b. 38 7.83
Id 1525, 1668, 3418 2.27 3.7% 6. 38 7.46
le 1595, 1655, 3299 2,21 3.1 b.47 9.77
§i 1336, 1658, 337¢ 2.27 .17 6.47  §.5]
Iq 1610, 1695, 3420,332¢
3260,3208
KHCS(1510,1230,1075,
880) 2.27 1.73 6.47 9.78
Ih 1620. 1670, 3498-3210 2,38 3.78 b.47 $.13
[ 1368, 1645, 3228-319¢ 2.3 .17 6.33 §.73
[ 1640, 1699. 3486-331¢ 2.27 3.77 6.44 9.67
[la 1620. 1685, 3408-3198 2.16 3.96 65.3 7.5¢
IIb 1565, 1650, 340e-3308 2.8 3,97 6.56 §.20
Ile 1560, 1658, 3400-3300 .28 1.97 6.91 §.25
11d 1560, 1638, 3288 2.22 3.97 6.58 §.47
[le 1535, 1650, 3294 2.20 3.97 6.7 10,83
I1f 1370, 1665, 3386-3294 2.13 3.93 6.57 §.78
[Ig 1625, 1680, 3340-3380
3169-3138
NHCS (1546, 1250.1084
880) 2. 14 3,87 6.57 18,13
ITh 1628, 1666, 3320-328¢ 2.14 3.9¢ 6.43 9.57
I1i 1620, 1685, 1695.3370
3260 2.17 1.97 6.73  108.97
111 1600, 1670. 3360-3200 2.28 - 6.4 1.25
IV 1595, ----. 3438-3314
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Table 4 : Ability of Cu (II), In (II) and Mg (II) ions to Bind Various
Pyrazole Derivatives in Methanol,

alls et gk sl Bf anl ink i G ol BUS O PER NEE R G- BEE i b PG By min dm baw e Em ame o W s mie oyl olek ol ol e el Aol ki mmiv pind dmir e R MR el R al o G RS Y Rl A N T A A R B G e we dr B ok AR A A IR T R e e A e

Compd, Ratio Netal ions _
H0. > " ] " - " " o - " o " T o = o =
Cu (II) n (1) Mg (II)
Max  (Compd:N)  ~mmmmmmm e
New New New
(nn) AN Rax Anx  AAmX A max AARX A BaX
lg - 41 B 316 8 307 i 386
228,246 2:1 ¢ 316 0 302 ¢ 86
- i:1 § 316 ¢ 386 ¢ 306
i:2 ¢ 316 g 312 ¢ 306
i:4 ¢ 316 § 312 ¢ 386
a
ih §:1 8 - 3 - ! -
224 21 d - ¢ - ¢ -
234 1] g - ¢ - ¢ -
1:2 g ~ ¢ - ; -
1:4 g - ¢ . 12 -
h |
I ;1 24,0 - 6:2 - ¢ -
194 . 21 222 - §;2 - ¢ -
237 1 20:8 - §:2 - ¢ -
1:2  16;10 - §:2 - ; -
1:4  16:18 - 222 - ¢ -
[ §:1 4 317 4 310 4 -
236 2: 1 4 317 § 3¢ 4 -
;1 -6;8 327 ~6:6 322 ¢ 18
1:2  ~6;8 327 -6;6 327 ¢ 310
1:4  -6:8 327 -6 327 ¢ 310
[Iq §:1 ? 290 ¢ 286 ¢ .
226 1 g 294 ¢ 288 g -
246 i1 § 310 ? 288 ¢ -
1:2 ' 310 d 296 ¢ -
]:4 ; 310 ¢ 298 ¢ -
Il §:1 3 286 | - ¢ -
229 11 3 286 P - - -
bil 15 286 ¢ 290 B -
[:2 13 - 3 290 ¢ -
1:4 15 - 2 29¢ ¢ -
111 §:1 2 320 ) - ; -
226 2:1 J 328 2 - ¢ .
1:1 8 328 3 - ; -
i:2 4 30 $ - ¢ -
1:4 4 328 ¢ - g .

i N W B odek o R ol Bl gy b gl wir oEm g SR W S S B R A e e B e ey mls N A I S PO A A el A W M B TEE Ve W e iy whe B ke mbe bk S s ek g wen wee i hee mee wes sleb by aew depe sl el Sebe ok s wis ol dew bl wes owma s ey e e

a) Shift of the longer:wave length .
b) Shift of the shorter wave length.
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Table 5 : Effect of Different dose Levels of Compounds Iq, Ilg
and D-penicillamine on the mean Threshold Lethal dose.

R R N R N R T R T B A R T T R T R i R R S I T ——

llllll

Compound Dose Nean threshold lethal dosel 3
ng/kgq ~ nq/kq change
Control - 148.19 + 48,30 ¢
D-penicillamine 34 240.13 + 15.08 11.4¢8
20 233.80 3m12.7l* 62,14
Iq 18 315.44 1"15.8l* 112,961
28 412.96 + 12.84 178.881
lIg 3¢ 281.30 jm22.3lt 89.94
24 385.78 + 13.86 160,181

ﬁ---_-—------ﬂ-—ﬂﬁ‘ﬁﬁﬂ_ﬁﬂhﬁ-*ﬂ--——ﬂ-------_.-----—--------—-ﬂ---.---_----.-_ﬁ

I Data represent mean + S.E. of 6 observations.
* Significant difference from the D.penicillamrine p ¢ 8.05.

Table 6 : The Antiinflammatory Activity of Compounds Igq. IIg and
D-penicillamine at dose Level 28 ng/kg.

Compound Kean time (sec.)l Change
Control 20% v/v ethanol 333 + 5.00 ¢
D-penicillanine | liﬂ.@ﬁ_tﬂ?.lﬁt 61.80
lq 165,30 +16,24 195.80
l1g | 193.00 + 4.5¢ 98.50

_----—-—-—---ﬂ-ﬂﬂ-ﬂ-ﬂ-ﬂ—-h—---Hﬂi-ﬂ_-_-_-—---—-_ﬂ—---“---_----ﬂ_-------_—_--

------

* Significant difference from the D-Penicillamine at p (¢ 0.95,
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Table 7 : Effect of Some Pyrazole Derivatives on the
Radial Growth of Rﬁi:qctaaia Solani .

e L PP ryYr yr*¥X ¥ r»*  »ry rry yr¥:xxJ:>xx2y» x>y 2 F ¥ F 3 ¥y 3 ¢ X ¥ F B § ¥ B _E_JF X BN _ K _§B N ¥ _§N_F_§RB_ N ¥ N _ R _JN_§N_JN_ N §E _JE_N_ N B _§ B &R BN B

Compound R Mean of radial growth (cm)® % change
Control 4,13 (£ 0.69) (1) '
111 .43 (£ L1T) (2) - 20,80
fa i 3.65 (£ 0.6 ) - 15.7¢
iy 3.65 2: §.54 l (1) - 15.7¢
113 RHCONH, 3.78 (¢ 0.4l - 12,74
114 Celyy 5,50 (& 0.41)) 3 + 21,000
Ii 0R 6.00 (¢ 0.63)] + 38.60
I1f CHyCg s 6.51 (£ 0.56) (4) + 50.0¢
Id Cellyy 7.58 (¢ l.43)l t 75.40
Iq NHCSHH, 7.80 (¢ l.77)' t+ 860.1¢
[1g NHCSNH, 8.83 (¢ l.Zl)] (5) + 85.5¢
[f CHyCq e §.08 (¢ l.il)] + 86,68
Ih N 8.35 (¢ l.42)] + 92,80
I1h NH; 8.55 (¢ 0.1!)] 6) t 97.5¢
I Cq Hy Ky COKE §.88 (¢ 0.25)] +105.0¢

L F_ N NN N R ¥ R N N N N B ¥ N N §N R N_E_ X __F W N _JN ¥ _ N _ N N N K _E_ KN _§N_WN B N_§N_ ¥ N K _ ¥ _ N N_ N ¥ B N _§F_ ¥ ¥ N N _KE_N_B_ ¥ §N_§N_§ ¥ 'F_ R _N_ N N _§N__JN N /)

a)  Means with the same figure are not significantly
different according to L.S5.D. test at 5% level.

b)(-) Decrease of the % of radial qrowth than that of centrol.

¢)(¢) Increase of the % of radial qrowth than that of control.
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