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ABSTRACT

The synthesis of some pyrimido-[1 ,6-a]- indole derivatives is described. Addition of
dicyanomethylideneindoline (1) to various isocyanates gave 2-alkyl-3-imino-1-oxo-1,2,3,5-
tetrahydropyrimido-[1,6-a)- indole-4-carbonitrile Ila-h. The corresponding enaminonitriles [lla-h
were obtained from Il by reduction with sodium borohydride. Compounds IV-VII were also
obtained. Preliminary pharmacological screening revealed antipyretic, antiinflammatory and

analgesic activities.

INTRODUCTION

The interesting pharmacological
features of nitrogen bridgehead com-

pounds have been reviewed (-9,

In previous work 10 we described
the synthesis of pyrimido [1,6-a] indole.
Careful study of potential analgesic, anti-
pyrelic, antiinflammatory, anticonvulsant
and hypotensive activities of some exam-
ples led to the realization of synthesis of
some pyrimido-[1,6-a]-indole that bear
certain pharmacophores 11-14)_ Obvious-
ly the inclusion of these groups seems to
potentiate pharmacological activities
among these compounds.

The approach utilized in the syn-
thesis of the designed compounds 1s giv-
en in scheme 1.

RESULTS AND DISCUSSION

Reaction of 2-dicyanomethylidene-

indoline 19 with different isocyanates
gave an intermediate (A) which under-
went further nucleophilic addition af-
fording enaminonitriles Ila-h. Reaction
of I with sodium borohydride gave the
enaminonitriles I1a-h.
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The IR spectra of Il revealed the
disappearance of the two absorption
bands at 2225 and 2185 cm-! correspond-
ing to the geminal nitrile functions and
instead two sharp bands at 2220 cm-!
corresponding to one cyano group and
sharp stretching band appeared at 3320
cm! attributed to the 3-imino group.

The 1,4-addition 13) of two hy-
dride ions was achieved by the reaction
of sodium borohydride 19 with the 3-
imino compounds Ila-h to give the 3-
amino derivatives Illa-h. The ir spectra
of 1Il showed two bands at 3200 and
3400 cm-! attributed to an amino group.
It is also worth mentioning that a lower
absorption at 2180 cm! of the cyano
group was observed, this lowering of the
nitrile frequency is attributed to conjuga-

tion (17),

Acid hydrolysis of II gave the cor-
responding oxo derivatives IVa-h. More-
over, treatment of III with sulphuric acid
yielded the carboxamide derivatives V.

The reaction of Ila with phenyl iso-
cyanate afforded the 3-phenylureido de-
rivative VI, which upon treatment with
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sodium borohydride underwent intramo-
lecular addition to give the tetracyclic
compound VIIL. The vanishing of the ni-
tription band at 2220 cm-! in the ir spec-
trum of VII, was taken as confirmation
for the tetracyclic structure pyrimido [4',
5"+ 4,5] pyrimido [1,6-a] indole which
confirm Dimorth rearrangement (18),

(1) Determination of LDso ;

Kerber method (1941) (19 was
used. The following table presents the
LDso of the studied compound IIf and A

previously reported analogue (19 I1h in
which R=C2H3s.

Compound R LDso
1f p.FCoH4 183
IIb C2Hs 62

It was observed that an aryl residue
(p.FCeH4) at position 2 seems to lessen
the toxicity.

(2) Pharmacological screening :

Compounds IIf, I1If and IVf were
evaluated for their analgesic and antiin-
flammatory activities.

a- Analgesic effect :

The analgesic activity was deter-

mined using the writhing test carried out
according to Witkin et al. (29, Mice
weighing 20-30 g were assigned into
four groups (9 mice each). The test com-
pounds and antipyrine were given orally
as suspension in 5% gum acacia in molar
ratio doses (135, 136, 136, 80 mg/kg);
respectively, after one and half hour,
mice were intraperitoneally injected with
p.Benzoquinone (0.2 ml of 0.02% in nor-
mal saline).

Mice of each group were placed in
a separate glass cage for observation and
number of the protected animals in each
group was calculated (Table 1).

b- Antiinflammatory effect :

The antiinflammatory activity of
the selected compounds was deter-
mined using the rat hand paw oedema

method 1), Male rats weighing 120-180
g were devided into five groups (six rats
each). Three groups received the tested
compounds [IIf, ITIf and IVT intraperito-
neally in propylene glycol in molar ratio
doses (93, 94 and 93 mg/kg); respective-
ly. The remaining two groups, one re-
ceived propylene glycol only and the
other received antipyrine (55 mg/kg).

One and half hour after injection of
the tested compounds, rats were subcuta-

Table (1) : The absolute and relative analgesic activity of the tested compounds to

antipyrine.

d Absolute % of Relative % of protection Relative % of .
Compound | protection of writhing of writhing potancy to antipyrine
Antipyrine 89 100 1.0
1f 78 87.6 0.9
f 78 87.6 0.9
VS 67 753 0.8
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Table (2) : The absolute and relative antiinflammatory activities
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compounds to antipyrine.

of the testeq

neously injected with 100 ul of forma
line (3.5%) in the subplanter region of
the right hand paw of each animal. A 100
ul saline solution was similarly injected
in the left hand paw of the same animal.
The volume of the right and left hand
paw was measured using plethysmo-
graph immediately and four and half
hours after injection of formaline. The
difference in the volume of the paw be-
fore and after injection of formaline was
considered the volume of oedema and
the volume of inflammation. The volume

of oedema in the control group was con-
sidered as 100%.

Conclusion :

From the previously mentioned
preliminary pharmacological data it
could be concluded that the tested coms-
pounds possess moderate analgesic ac-
tivity, while compounds I1f and IVf dem-
onstrate a marked antiinflammatory
activity more than antipyrine.

EXPERIMENTAL

All melting points are uncorrected
and were determined by open capillary
method. Microanalysis were performed
by Microanalyticat Center, University of
Cairo. Ir spectra were determined on Per-
kin-Elmer PE-298 Spectrophotometer
using KBr discs. |H-NMR was carried
out in Faculty of Pharmacy, Cairo Uni-

versity using JEQL FXQ HMZ NMR
Spectrometer.,

Volume of % Absolute % | Relative % | Relative 7
Compound | oedema volume of | inhibition | inhibition pmgncy i
mm.Hg oedema of oedema | of oedema antipyrine
T
Control 3.7 100 0.00 0.00 0.00
Antipyrine +2.9 78.3 21.7 |Og 1.0
I 2.8 75.7 24.3 112 .12
IIf +29 78.3 21.7 100 1.0
VI 126 70.3 29.7 137 1.37
— J

(1) General method of Preparation of
2-alkyl-3-imin0-l-Oxo'1’2’3,ss tet.
ra-hydropyrimido [1,6-a] indole.4.
cabonitrile Ifa-h. :

A mixture of 1 (0.02 mole) and ap-
propriate isocyanate (0.025 mole) ip
methylene chloride (20 ml) was treated
with few drops of triethylamine. The
mixture was stirred with cooling for 45
min. and left overnight. The solvent was
removed under reduced pressure and the

residue was crystallized from ethanol
(Table 3).

(2) General method of preparation of
2-alkyl-3-amin0-l-oxo-1,2,43,5-
tetrahydropyrimido [1,6-a] indole-
4-carbonitrile IIa-h :

To compound 11 (0.1 mole) sus-
pended in ethanol (20 ml), sodium boro-
hydride (0.06 mole) was added in por-
tions with stirring and the mixture was
left overnight. Few drops of water were
added and the separated crystals recrys-
tallized from ethanol (Table 4).

(3) Preparation of 2-alkyl-1,.3-dioxz-
1,2,3,5-tetrahydro-pyrimido [1,6-
a] indole-4-carbonitrile [Va-h :

Compounds II (0.03 mole) “_’35
dissolved 1n 18% hydrochloric aclcg (r—
ml) and the mixture was refluxed 0 N
hr. The mixture was concentrated 'ur[;te
reduced pressure, cooled, the 5?12);; e
crystals were filtered and cryst

from ethanol (Table 3).
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Table ()&

s ! ‘
No. R mp ¢ \ ;_‘.\m Mol. Forn, Microanalysis
e (Molawt,)

Caled, | Fomud

1a* s0-CiH. 1 1ed3 1 8 CraH N0 1O | 07,00 | 67.5

(~00) H| 520 | 5.2
g IR SE— NJ.ALOS T 212
b nCeHg | 1234 73 | ¢ 1, N0 [l o857 [ osie
(280) H| 571 | 58
" - 1 _ N1 200 | 0.1
Med* | Gy | 15s0| 75 | Ol N,0 7 |G 70587 707
R H| 588 | 5.8
N| 1830 ] 184
s g (,\Il“lN,O e e iy
318 H| 345 | 34

S 1d | oFC.H,

B B A BT TR Foe T
a1 |1 345 | 35
N | 17.61 | 17.7
§ LA B T R L N G G A T
318) | 345 | 33
N_— Nj.LL6L 1176
Ny [mCRCH,| 1434 88 | Cpol F3N,0|C | 6195 | 620
aes) 1] 208 | 29

— et vy B S TUDST T NN PRRRN [T PTEPITIIIY

WS | CHLCH, | 19354702

(NH”NIOC ....... T
31 H| 445 | 44

- — J

* TH-NMR (ppm) = 1.42 (.6H2ACHI); 5.22-5.43 (m, 1H, isopropyl proton): 3.2(s,2H,CH2);
74(s,br, IHNH); 8.8(m.4H.aromatic protons).

LH-NMR (ppm) ¢ 1.3-1.8 (m, 1TH,COILIT); 3.21 (s.2H,CH2): 7.4 (s,be, ILNH); 8.6 (metH, aromatic
Protons),

=

'H-NMR (ppm) : 311 (s.2H.CH2); 6.3 (s.br, IHNH); 7.3 (d,br,4H, aromatic protons); 8.8 (m,d11, ar-
omatic protons).

]HNMR (PPm) : 2.5 (s, 3H, tolyl CH3); 3.23 (5,2H,CH2); 7.2-7.6 (m.5H, 4 aromatic and NH proton);
.7 (m. 4H, aromatic protons).
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NH,

LN R m.p°C| Yield | Mol. Form. Microanalysis)
{ %o (Mol.wt.) —
. Caled. [Found
Hla 4 oGy 12| 73 | e 1,0 (e 676 | 673
(268) H| 597 | 59
ol EL—— — N | 20.

L A Iy i ey o v o
(282) H| 638 | 63
i et o SRR W N| 19851159 |
6ty -8 75 | CgHyN,0 |CT 70127703

(308) H| 649 | 66

....... i b [N 1818 | 182
O.FCeH, | 1434 | 83| "€ GH JEN 6 TE T 6750673

(320) H| 406 | 41

We | mFCH, | 2034|778 "¢ T HLFN,0 [C67.50 | 67.6
(320) H| 4.06 | 40

e N N| 1750 | 17,
HIE Y pFCaH, | 72067 | 83| € gH SEN,0 € 6750 | 676
(320) H| 406 | 4]

N| 17.50 L IT.1.
Mg | m.CFyCeH, | 1134|789 | '€ gH,| F,N,0 | C | 61.62 | 615
370)  |H| 351 | 30

N| IS 13
i m.CHBC(;i’-'[':; 7y T C19]l|6N4O “Tel 7215 72.71
@16 |H| 5001 >

- N 17.2/
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Table (3):

—
No.

m.p°C

Yield

Mol. Form.

- )
Microanalysis

Found

IVa

“ive

is0-C3H

¢ (Mol.wt.) Caled
1434 59 C,sH{aN30, 6741 | 67
(267) 486 | 4
1573 | 15
102-3 S3 C,cH13N:0; 68.32 | 68

(261

IVe

CsHpy

210-1

Ivd

O.FCOH_;

IVe

m.FC H,

241-2

p.FCsH,

-m.CF- ﬁH_,

]

#

164-5

| m.CH,CgH,

C
H
N
C
H
N
61 | CH;oN:0, |C [ 70331705
(307) H| 5353 | 55
N| 1365 | 138
63 | CroH oFN:0, |C | 0771 [ 67.8°
(319) H| 313 | 30
N{ 1316 ] 133
&4 [T H N0, [C | 6771 | 677
(319) [H| 313 | 3.
N| 1316 ] 132
65 | CpetyofN:0; |C | 6771 078
(319) H| 313 | 3.
SR b\ I EA L i R
63 | CroHoFsN:0;[C | 6178 | 619
(369) H| 271 | 26
NS PILS
50 | ot aNz0, |C | 7238 723
(315 H| 412 | 40
N| 1333 ] 135
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(4) Preparation of 2-n.but._\'|-.l.3-diox.o-
1.23 <-lelrah_\'dro-pyrpmdu [1,6-a]

indole--!-carbonitnle V:

f b (0.01 mole). sql-

A mixture 0 .
as stirred unt!

phuric acid (15 ml) we d un
complete dissolution, left OVeT pight .m_'l
then poured onto ice-cooled ammoryl.
solution. The separated crystals were fil-
tered, washed with water and recrystal-

lized from ethanol.

mp 1245 ield 62%
Microanalysis Ci6H19N303 (301
T H% N%
Caled. 63.78 6.31 13.95
Found 63.9 6.2 14.1

2-isopropyl-1-oxo0-
2.3,5-tetrahydro-
indole-4-

(5) Preparation of
3-phcnylureido-l
pyrimido [1,6-a]
carbonitrile VI :

f I1a (0.01 mole) and

methylene chloride (25 ml), phenyl iso-

cyanate (0.011 mole) was added, fol-
lowed by triethylamine (0.5 ml). The
mixture was refluxed for two hours,
the separated crystals were filtered,
washed with water and recrystallized

from ethanol.

To a mixture O

mp 189-90 yield 83%
Microanalysis C22H19N502 (385)
Calcd. 68.57 493 18.18
Found 68.6 4.8 18.3

(6) I_’reparation of 5-isopropyl-3,6-
d.loxo-l-phenylamino-IZ,. 12a-
dlglydropyrimido [4', 5" : 4,5] pyri-
mido [1,6-a] 2H, SH-indole VII :

. A mixture of VI (0.01 mole
sodium borohydride (0.005 molc):)a[i]:]j
cthanol (20 ml) was left over night. The
ff}??med crystals were filtered, washed
i : : ized f
etha:m},rl iter and recrystallized from

m.p 208-9 yield 83%

Microanalysis C22H21N502 (387)
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aled. 68.21 542 '

C.l]Ld I\OS

Found 68.4 54 18,2
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