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ABSTRACT

New O-aminonitrniles (enaminonitriles) namely, pyrimido(1,6-a]
indole were prepaned by addition of 2-dicyanomethylidinoindoline-
obtained from oxindoe- to various {sothiocyanates . The obtain-
ed enaminonitriles were acylated using chlonoacetylfehlonide yield-
ing methylehLonide derivatives of the condensed pyrimidines, pyri-
mido(4,5 :4,5]pyrimido[1,6-ajindole. The chlorine atom was subst-
ituted by different amines or condensed with thiouwrea and the for-
med salts were hydrolyzed to give mercaptoalkyl compounds. Some of
the prepared compounds were tested for their anafgetic activitied.

INTRODUCTION -
Some pyrolopyrimidine (1'6)and pyrimido-azepine T derivatives
have been reported to possess analgetic activities. Accordingly, oxindole was

used in this work to prepare a series of 6-thio-pyrimido[4’,5’ :4,5]pyrimido
[1,6-alindole in order to investigate the chemical and pharmacological prope-

rties of this heterocyclic fused system.These compounds are shown in scheme 1.

RESULTS AND DISCUSSION

Tt was observed that the i.r. spectra of the heterocycles 2-alkyl-

3-amino-I-thioxo-1,2,4a,5-tetrahydro-pyrimido[ 1,6-alindole-U-carbonitrile
(I-III) show lowering of the streching of the nitrile group from 2220 cm‘1
(typical for «,p unsaturated nitriles) to 2190 cm—1, this lowering of 30 en

can only be attributed to the conjugation of the amino group through the
carbon~-carbon double bond.

Chloroacylation of (I-III) proceeded at room temperature to afford

crystalline compounds of concordantmicroanalytical data with the expected
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. ac > r . as confirmed by i.r. Sp . N 4
chloroacylated compouzdsla o ,9-11) This acylation reaction provides a
the absence of the nitrile ban .

substituted alkyl halides,
lie structure S-alkyl-j-chloromethyl_

L1, 6-al2H,5H-indole( IU-VI)

thus after acylatigy
simple mean of preparation of

of (I-III) at room temperature the tetracyc .
1—oxo~6—thio-12,12a-dihydropyrimido[u’,5’:M,S]pyrlmldo : .
n of the amino group and formation of oxazine int_

were obtained through acylatic (2)

ermediate, which undergoes rearrangement by acid liberated in the reaction

Scheme 1
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. Finally the chlorine atom in the 3-chloromethyl derivatives was replaced
with different amines to afford the Substituted aminoalkyl derivatives (VII—XV%
or it was condensed with thiourea to afforg S-alkyl thiouronium salts(XVI—XVIIh

and the 3-mercaptoalkyl compounds (XIX-XXT) were obtained from the thiouroniu®
salts by decomposition with alkalj (7,12-14)
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PUARMACOLOGICAL_SCREENING
B rour of the newly prepared compounds VI,TX,XI and XXI were screcned for

their analgesic properties.

analgesic_effect
The analgesic activity was determined using the writhing method according
s (15)
to Witkin et al
p-Benzoquinone is given intraperitoneally in dose of 0.2-0.25 ml of 0.02%
sclution in normal saline 24 hours before the test, the mouse which exhibits
writhing is considered sensitive to this method.

Mice weighing 20-30 g were assigned into 6 groups (10 mice each), 4 groups
were used for test compounds VI, IX,XI and XXI in polyethylene glycol intraper-
itoneally in a molar ratio doses (51,51,51 and 50 mg/100 g) respectively. One
group was used as control and the last group was given the standard (novalgin
in a dose 45 mg/100 g). One hour later mice were given p-benzoquinone (0.2-0.25
ml of 0.02% solution in normal saline) intraperitoneally. Mice of each group
were placed in aseparate glassy cage for observation and the number of protected
animals were determined in each group. The results are shown in table (1) .

Table_(1) The absolute and relative analgesic activity of the tested compounds
to novalgin.

e A T S ——
—

Compound Absolute?% protection Relative% protection Relative% potancy
_____ of writhing of writhing to novalgin

VI 60 75 0.8

X 70 87.5 0.9

XI 70 97.5 0.9

oI 80 100 1.0

It was found that compounds VI, IX and XI possess moderate analgesic activ-
*ty while compound XXI has analgesic activity equal to that of novalgin .
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EXPERIMENTAL

All melting points are unc . e Damnlsd
using Cole Parmer digital apparatus. IR spectra were performed using Perlkin. g)_
mer PE-298 spectrophotometer as KBr discs. Microanalysis was performed at the

1 p— .
Microanalytical Center, Cairo University. 'H NMR spectra were recorded on Variap
as solvent. Oxindole is available from Sigma

orrected and determined by open capillary methog

T-60 spectrophotometer using CDCl3
Chemical Company .

2-Alkyl-3-amino-1-thioxo-1,2,4a,5-tetrahydro-pyrimido[ 1,6-alindole-4-carbonitri.
le (I-III)

To a stirred mixture of 2-alkyl-3-imino-1-thioxo-1,2,3,4,4a,5~hexahydro-py-
rimido{ 1,6-alindole-4-carbonitrile () (0.1 mole) in absolute ethanol (20 ml),
sodium borohydride (0.06 mole) was added in portions, and the stirring was cont-
inued for one hour. The reaction mixture was left to stand overnight at room te-
mperature, the separated crystals were filtered, washed with water and recrysta-
1lized from ethanol (Table 2)

Table_(2)
No R M.P°C M.f & Mowt, Microanalysis
Calcd Found
. - 163 C13yoMyS C  60.93 60.6
(256) H o 4.68 W4
N 21.87 21.8
* .
i Colts 17 CoyHyyNyS C 2.2 62.5
(270) H 5.18 5.3
N 20.T4 20.7
IIT C,Hg 203 CoeHaghyS C 6u.3 616
(298) H o 6.04 6.2
N 18.79 18,7

1 ~ .
¥ Honore (ppm) 1 1.25 (%, 34, CHy); 3.15 (q, 2H, CH,); 2.8 (d, 2K, CH.); 3.7
(t, 1, CH); 4.9 (s, br, 24, NHQ); 6.9-7,3 (m, iy, aﬁcmmtio
Protons).,
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(4 b al=A0 50 nidole (1Y)

Aombebare 6F P L0 OV ol ), iy stz (15 ml) anel chiloroacetyl

chilortde (1wl ) was Tefl Lo Shattl averntyhit al room Lemporalife, Lhe se0-

arated coyttals wera fillered and racryshal L1zed from absolule ethanol
(Table %)

Aty L= Cetisubs Lt g ami nome

WY tzba 6o thilo-172 A7a<dihydropyriml do
! { '
[A,054,0] FYrrmddol t  Gea l=2H, O f o e (V11 1v)

Awtzture of IV (15 w0l ), benzons (15 ml) and appropriate disubstit-

ated amine (17 mmol) was vof Luzed for i hours and Lhen svaporatod to dryness

the residue was disasolved 1o dilule hydrochlorie actd and (1lbered, The f11t-
rate was rendered alkaline with ammonla, oxbractod threa Limes each with 1% ml
thilarotormy Lhe combined chioroform calracl was washed with water and dried
Wil anhiydreous sodtom sulphale, then bvaporated 1n vacuum, The residue was
recrystal Lized from absolute othanol (fable 4)

hohky L3 Lmmat iy L b onrond um Chlordn ymlaoyomlimbil 0=12, 181 hydropyrdmido-
UHAE:

£ Tpyrdmidol 1, G J=id], = o 1 6 (AYI=fV111)
Adzbure of V=V (15 mool) and Lhiourea (15 mnol), in ethanol (15 ml)

wat refluzed for 3 hours, After cooling the separated crystals were filtered

ant recrystallized from ethanol (Table 4),

behlbyl -4 MEPCARLOMGLRY L mOAOmlat il 6= 177 17~ ] hydropyrimido[ N o1 5 pyri-

miuul1,ﬂ~nl-?“,ﬂﬂ-lndnln GAVEVYAD!
Componnds IVE=4VTLT wore dissolved in an fce-cooled 10% sodium hydroxide

(20 ml), The alva)ine solutlon was actdified with hydrochloric acld to pit 4,

the formad prociptate was Filtered, washed with water and recrystallized from
abtolute ethanol (Table3 )
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______________________________________________________ N 1 N I
i B i M.P°c  M.f & Mout. Microanaylsis
Calcd. Found
---------------------------------------- xl 54,
v CH, cl 217 CyglygC08  © 54.13 54.3
(332.5) H 3.90 3.7
16.8L 16.8
L1 55.5
v C,fic c1 174 CqgH cCLN,08 C 55
(346.5) H 4.32 4.3
N 16.16 16.1
VI Cyfg o] 218 CogH CIN0S  C 57.67 57.8
(374.5) H 5.07 5.0
vIz o CH N
i3 \_/ 192 - CyglayNghos =~ ©°753.53 59.7
(383) H 5.48 5.5
18.27 18.2
e CH3 s 185 C19H21N5OS C 62.12 62.3
N 19.07 19.1
X CH N
3 <:::> 198 020H23N503 C 62.99 63.3
18.37 18.5

1 —————————————————————————————————————————
xx Horomr (ppm) : 2,90 (s, 3H, CH3); 4.1 (s, 2H, CH,CL); 2.7 (d, QH’CHQ). 3.5
(t, ™, CH); 10.2 (s,br, 1H, NH); 7- .
%% 1 e (ppm) : ; 7 E Hé CH,,=N 5 % W5 774 (m, 4K, aromatic protons)
pm) ¢ 2.7 (m, B, CHy=N-CH,); 3.3 (s, 2H, M-CH,); 3.8 (m, 4y,
CHZ-O-CHZ); 2.90 (s, 3H, CH3); 10.2 (s, br, 1H, NH) .
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No R R? MPC Muf & Mowt, Microanalysis
Calcd Found
b4 Cotl N oo 210
o5 v ¢ C20H23N5025 C 60.45 60.7
(397) H 5.79 5.5
17.63 17.6
XI c,H NG )
2’5 07 C20H23N508 C 62.99 63.2
(381) H 6.03 6.2
N 18.37 18.4
(II C.H N
11 o5 : > 217 Co 08 C 63.79 63.9
(395) H 6.32 6.2
I\ N 17.72 17.7
H y s
XIII  CyHg N0 222 Coptipg V0,5 C 62,11 62.6
(425) H 6.35 6.1
N 16.47 16.5
XIV - CyHy ﬁ:::] 213 CoH N 08 C 64.54 64.8
(409) H 6.60 6.4
N 17.1 1741
XV CyHg N ) 208 Cpgogle08 C 65.24 65.6
(423) H 6.85 6.6
N 16,54 16.4
N
XV CH, s{ Hc1 218 C,H,CINOS,  C 47.00 47.3
NH, (408.5) H 4.16 4.0
N 20.56 20.5
NH
WII  CH, s4 ‘Hcl 230 C, B gCINOS, C 148.28 48,4
NH, (422,5) H U9 4.y
N 19.88 19.9
NH
XVIIT C H s{  HCL 226 CygpaCLNGOS, € 50.61 50.9
49 NH
2 (450.5) H 5.10 5.3
N 18.64 18.4
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R e .4-.-—-4---»-"“;.‘;6\:' v f & Mo wte Mlcrom
! ) Caled Fou
------------------------------------- “Oung
C. 54.5! “"%
4.24 .

A C..tb S C 55.81
P o N ‘S‘:; 11:‘ V16.‘16Nu0\2 : 55.9
X Yoty (31;!]) H 4.65 L.
N 16.27 16.1
XXI C,H -SH 136 ':18H’>0Nu0”2 C 58.06 58.3
- (372) H 5.37 5.5
N 15.05 15. 1
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