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Abstract (] 2,3-Diphenyl-6-formyl-5-methoxyindole reacts with ethyl cyano acetate to yield
the arylidene derivative which forms with urea and thiourea the corresponding pyrimidine
derivatives. The arylidene derivatives react with hydrazines and with active methylenes
to form the respective pyrazole derivatives and the a, B-disubstituted acrylonitriles. Seven
new compounds were tested for their effects on the arterial blood pressure of rats and

analgesic activity.
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It is well known that the pyrimidine ring occurs
in a great variety of substances which play a vital
role in biological processes. Moreover, the biological
activities of pyrazoles have stimulated considerable
research in this field'?. In addition, indole derivati-
ves possess pronounced biological properties’™®.
The newly synthesized indolyl pyrimidines and in-
dolyl pyrazoles are interesting candidates for biolo-
gical studies.

EXPERIMENTAL

2,3-Diphenyl-6-formyl-5-methoxyindole 2 was pre-
pared by the formylation of 2.3-diphenyl-5-methoxy-
indole 1”. Compound 2 reacts with ethyl cyanoace-
tate to form the corresponding arylidene derivative
3.

The 'H-NMR spectrum of 3 shows signals at §
895 (1H, acrylic proton s), & 885 (1H, NH, broad
s), & 86 (1H, H4, s) & 7.3-7.5 (10H, aromatic pro-
tons, m) &6 705 (1H, H-7, s), 8 435445 (2H, CH,,
qQ), & 3.85 (3H, OCHs;, s) and & 1.35-145 (3H, CH;,
t). Its IR spectrum is given in Table L

When 3 was treated with urea in the presence
of potassium carbonate, the corresponding S-cyano-
6-substituted-2,4-dioxo-1.2,3 4-tetrahydro-pyrimidine 4
was obtained. (IR, cf. Table I).

On the other hand, 3 reacts with thiourea in the
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presence of potassium carbonate to form S-cyano-
6-(2'.3'-diphenyl-5'-methoxy-6"-indolyl)-4-ox0-2-
thioxo-1.2,34-tetrahydro-pyrimidine S.

The cinnamate derivative 3 reacts with active me-
thylene compounds, ie cyanoacetamide, thiocya-
noacetamide, w-cyanoacetophenone and cyanoacetic
acid hydrazine. to form the corresponding a, B-di-
substituted acrylonitrile derivatives 6-9 by loss of
one molecule of ethanol. In a similar manner, the
cinnamate derivative 3 forms the corresponding di-
substituted acrylonitriles 10, 11 and 12 by reaction
with ethylacetoacetate, malononitriledimer and 3-
amino-2-pyrazoline-5-one, respectively.

The 'H-NMR of compound 9 shows signals at
8 8.6 (1H, NH. broad s), 8 8.5 (IH, acrylic protons,
s) & 79 (1H, H+4, s), & 7.2-7.5 (10H, phenyl protons,
m), & 69 (IH, H-7, s), 8 42 (1H, CH-methine, s),
8 38 (3H, OCH,, s) and 8 09-12 (3H. NHNH,,
m). The IR spectra of compounds 6, & 9 and 12
are given in Table I

To explore the formation of some new indolyl
pyrazole derivatives, the behaviour of ethyl a-cyano-
B-substituted cinamate 3 towards hydrazine hydrate
and phenyl hydrazine in ethanol to yield the cor-
responding pyrazolone derivatives 13, 14, respecti-
vely.

In order to exclude the possibility of the forma-
tion of the hydrazones of 23-diphenyl-6-formyl-5-
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methoxy 2 was reacted with hydrazine hydrate and
phenyl hydrazine in alcohol to yield the hydrazone
and the phenyl hydrazone 15, 16, respectively. Mi-
xed melting points with the corresponding pyrazo-
lone and phenyl pyrazolone derivatives gave a de-
pression, thus proving that no fission of the cinna-
mate group occured. The IR spectra of compounds
13-16 are shown in Table I.

All melting points are uncorrected. The infrared
spectra were recorded (KBr) on a Unicam SP-2000
spectrophotometer. 'H-NMR (at 100 MHz) were ob-
tained in CDCl; with a DFT 100, F. A. Jeal, Tokyo,
using SiMe, as internal standard. Microanalytical
data were performed by the Microanalytical Labo-
ratory at the National Research Centre, Cairo-Do-
kki. The compounds were analyzed for C, H and
N, compounds 5 and 7 also for, S. the results being
within £04% of the theoretical values.

2,3-Diphenyl-6-formly-5-methoxyindole, 2

To 3 g of 2,3-diphenyl-5-methoxyindole 1" dissol-
ved in 10 m/ of dimethyl formamide, 7m/ of phos-
phorous oxychloride were added and the mixture
was heated on a water bath for two hours. A satu-
rated solution of sodium acetate was added to the
cold reaction mixture and left overnight. The preci-
pitate was filtered, washed and crystallized from tol-
uene as yellowish crystals (see Table I).

Ethyl o-cyano-B-(2,3-diphenyl-5-methoxy-6-indobyl) cinna-
mate, 3

A mixture of 1.6 g of 2, 04 g of ethyl cyanoacetate
in 20m/ of ethanol and 2 drops of triethylamine
was well stirred at room temperature for 3 hours.
The solid so obtained was filtered and crystallized
from ethanol as orange crystals.

5-Cyano-6-(2',3 -diphenyl-5'-methoxy-6'-indolyl)-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine, 4

A mixture of 4g of 3, 1 g of potassium carbonate
and g of urea in 20m/ of ethanol was refluxed
for 5 hours. The potassium salt of 4 which precipi-
tated was filtered off, washed with very little ethanol
and dissolved in hot water, left to cool and acidified
with acetic acid while stirring for 30 minutes. The
product formed was filtered and crystallized from
ethanol as greenish grey crystals.

5-Cyano-6-(2',3' -diphenyl-5'-methoxy-6'-indolyl)-4-oxo-2-
thioxo-1,2,3,4-tetrahydropyrimidine, 5

Compound 5 was prepared in a manner similar
to that used for 4, using thiourea instead of urea
and obtained as orange crystal from ethanol.

Preparation of o, B-disubstituted acrylonitrile derivatives
6-9 and the disubstituted acrylonitrile compounds 10, 11

General Procedure: A mixture of 2g of 3 and 0.5g
of the active methylene compounds were refluxed
in 40 m/ ethanol and 2 drops of triethylamine. The
solid that crystallized was collected and recrystalli-
zed. Compounds 6-9 and 11 were crystallized from
benzene. Compounds 10 and 12 were crystallized
from ethanol. All the acrylonitrile derivatives were
separated as yellow to orange crystals, except 7 that
was reddish in colour.

4-(2',3'-Diphenyl-5'-methoxy-6'-indolylidene)-3-amino-2-
pyrazolin-5-one, 13 and 4-(2,3-diphenyl-5-methoxy-6-indo-
blidene) 3-imino-2-phenylpyrazol-5-one, 14
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Table I. Physical and spectral data

Compound IR M.P Yield Molecular Molecular
No NH/CH CN C=0 C=C/C=N T % Formula Weight
2 3375 1665 1600 190 60 CpHiNO:» 327
3 3400 2200 1735 1600, 1590 206 70 CyHN,0O; 422
4 3600-3080 2210 1720, 1705 1600 210 52 CpHisNO; 434

broad
5 170 43 CxHigNJO:S 450
6 3370 2265,2210 2670, 1690 1625, 1565 180-181 70 CxHxNJO; 460
7 275 60  CxHxN/O.S 483
8 3420, 3300 2260 1700, 1655 1600 165 80  CxHiNO; 521
9 3320 2260 1685, 1675 1625, 1600 230 80 CxHuN:O; 475
10 165-170 70 CyHyN;Os 506
11 180 70 CyHpNO- 508
12 3385,3350 2250 1740, 1700 1625,1570 240 80  CyH»N50; 475
13 3370, 3200 1680 1640 168 80  Ci;HuNJO:; 408
14 3320, 3200 1690 1620 225 70 C3HuNO; 484
15 3320 1640 190 80 CxpHWN;O 341
16 3320 1640 200 80  CyHiNy 417

To a solution of 0.5g of 3 in 20m/ of ethanol
hydrazine hydrate or phenyl hydrazine 0.5m/ was
added. The mixture was refluxed for two hours,
then left to cool, filtered and the solid so obtained
was crystallized from ethanol. Compound 13 was
separated as yellowish crystals. Compound 14 was
separated as whitish crystals.

Hydrazone, 15 and phenyl hydrazone, 16 of 2,3-diphenyl-
6-formyl-5-methoxyindole

A mixture of 0.5g of 2 in 20 m/ ethanol and 0.5
m! of hydrazine hydrate or phenyl hydrazine was
refluxed for two hours on a water bath. The product
was filtered and crystallized from ethanol, as yello-
wish crystals.

Many indole derivatives have been shown to pro-
duce hypotensive and analgesic effects®, therefore
it became of interest to test the newly synthesized
compounds 3, 6-10 and 12 for their possible effects
on the arterial blood pressure and analgesia in rats
and mice, respectively.

The method of Mcleod er al.” was used, in which
rats (150-200 gm) were anaesthetized by urethane,
the trachea, one common carotid artery and the
femoral vein were canulated using special canulas.
The common carotid artery was connected to a spe-
cial transducer, which was connected to a Harvard
2120 biographic recorder. Rats were heparinized by
intravenous injection of heparin. The tested com-

Table II. Effect of the tested compounds on the systolic
blood pressure of anaesthetized rats

Decrease %

Dose in mg/kg
body. wt. Compounds
6 12 7 10 9 8
0.25 No T T 6 4 No T
0.50 No T 32 14 11 No T
0.75 No 11 38 24 17 No 13

pounds were injected into the femoral vein after
being completely dissolved in a solution of propy-
lene glycol in distilled water (25%). then were
washed with 0.2m/ saline.

Tested compounds and propylene glycol were ad-
ministered and the blood pressure was recorded be-
fore and five minutes after administration. Each
dose was tested 3-5 times and the mean percentage
effect was calculated.

Analgesic effect of the tested compounds

The analgesic effect was investigated for the tested
compounds using the method described by Janssen
and Jageneu'®. The reaction time was taken as the
interval from the instance the mouse reaches the
hot plate until it licks its feet or jumps out of the
cylinder. Mice were divided into groups of 6-8 ani-
mals. The tested compounds dissolved in a solution
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Table HI. The analgesic effect of the tested compounds and paracetamol (500 mg/kg body weight)

Time Mean reaction time in seconds+S.E.
in minutes Tested compounds
Prop.glyc. 6 12 7 10 9 8 3 Paracetamol
10 122 9.8 104 25.80%* 25.40%* 12 10 21.80** 17.2%*
+045 0.50 067 220 2.30 141 0.63 1.15 0.86
20 12.8 20.40%* 19.80** 20+ 24.80** 134 10 22.20%* 26 **
- 0.58 133 1.10 1.60 048 1.16 0.67 1.06 1
30 11.6 21.80%* 17.80** 20.40%* 23.80** 10.80 132 18.80** 23.4**
1.02 1.39 0.86 1.40 1.90 0.86 1.03 0.66 081
45 132 20.80%* 20.40%* 20.20%* 25.20%* 15 11.80 1240 23.4**
0.80 131 1.90 230 25 0.83 0.33 074 097
€0 12 18.60** 20.40** 27.8%* 24.60%* 12 112 14.2%+* 23.20%*
0.89 2 2.11 1.2 0.51 0.54 0.76 1.35 1.06
120 12.8 18.60* 20.40%* 21+* 21.40** 11.6 11.60 13 20.40**
1.01 1.90 1.30 1.30 1.50 0.67 096 0.83 092

of propylene glycol in distilled water (25%) and pa-
racetamol were orally administered to animals in
500 mg/kg dose. A control group was given 25%
propylene glycol in distilled water. The reaction
time was taken after 10, 20, 30. 45, 60 and 120 mi-
nutes after oral administration of the tested com-
pounds.

RESULTS

Table II shows the effect of the tested compounds
3, 6-10 and 12 on the blood pressure of rats. Five
out of the seven tested compounds showed a lower-
ing effect on the arterial blood pressure of rats, they
were 7. 10, 9, 3 and 12 in a decreasing order. Com-
pounds 6 and 8 failed to demonstrate any effect
on the arterial blood pressure of rats in the tested
doses mentioned.

Table III shows the analgesic effect of the tested
compounds 3, 6-10 and 12 in comparison to para-
cetamol. Compounds 10, 7, 12, 6 and 3 were found
to be active in decreasing order. On the other hand
compounds 8 and 9 were found to be inactive in
the tested doses mentioned.

DISCUSSION

It was observed that the introduction of ethyl ace-
toacetate, thiocyanocetamide, 3-amino-2-pyrazoline-

5-one and cyanoacetamide groups in compounds
10, 7. 12 and 6 to the starting compound 3 increas-
ed the duration of action of the tested compounds.
while introducing w-cyanoacetophenone and cyano-
acetic acid hydrazide, in compounds 8 and 9 aboli-
shed the analgesic activity.

The starting compound 3 showed a significant
analgesic activity of short duration of action and
a lowering effect on the arterial blood pressure with
high dose. Further substitution by introduction of
the above mentioned groups in compounds 10, 7,
12 and 6 to the starting compound resulted in the
preservation and even increase of the biological ac-
tivity.

Compounds 9, 10 and 7 showed lowering effect
on both the blood pressure and analgesic effects,
respectively, while they failed to demonstrate any
other effects, which might be due to sub-effective
doses used. Compounds 8 and 6 failed to demon-
strate any biological activity in the doses used, this
might be due to the introduction of the bulky phe-
nyl residue in the molecule. Moreover, the activity
of compound 7 was found to be higher than that
of 6 due to the introduction of the sulphur atom.
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