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SYNTHESIS OF SOME PYRIMIDO-[4', 8 1 4,5-PYRIMIDO- [1,6-a] INDOLE OF POTENTIAL
ANTHINFLAMMATORY AND ANTIPYRETIC ACTIVITIES

Mohamed Y, Ebeid®, Sayed M. Lashine, Sobhy M. EI-AdI
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ABSTRACT

The synthesis of 12,1 2a-dihydropyrimida.[4'.5' © 4.5]-pyrimido-[1.6-a]-indole-1,6 [2H, SH]-dione is described.
Treatment of enaminonitrides 1 with chloroacetyl chloride afforded the tetracyclic compounds 1, In contrast compound I with
fuarophenyl proup at position 2 pave N-chloroacetylamino derivatives 111 which underwent cyclization either by acid or
buse. Preliminary Pharmacological screening of some compounds showed significant antiinflammatory and antipyretic

activines

INTRODUCTION

Gastrie ulceration and haemorrhage are the
major problems n therapy with antiinflammatory

drugs (h Thereby nonsteroidal, nonacidic antiin-
flammatory (NSAI) agents are enjoying increasing
favour due to the better gastrointestinal tolerability

2 ~
when compared with acidic agents @ Asa part of
our studies of nonacidic pyrimido-|1,6-a]-indole de-
rivatives (3, it was promissing analgesic and antiin-
flammatory agents () we report the synthesis of the
nonacidic pyrimido-[4', 5t 4,5]-pyrimido-[1.6-a]-
indole of general structure 11-V1 frequently bear sub-

stitwents featured in known (NSAI) drugs (3),
Moreover. the titled compounds were de-
signed 1o study the influence of added heterocyclic
ring to the parent nucleus I and its relation to toxic
and pharmacological effects.,
The approach utilized in the synthesis of the
designed compounds is given in scheme 1 and 2.

EXPERIMENTAL
AN melting points are uncorrected and were
determined by open capillary method. Microanalysis
were performed by Microanalytical Center, Univer-
sity of Cairo, Ir spectra were determined on Perkin-
Eimer PE-298 Spectrophotometer using KBr discs.
|H~NMR were carried out in Faculty of Pharmacy,
University of Cairo using JEOL FXQ 90 MHZ Spec-
Irometer,
la- Preparation of S-alkyl-3-chloro-methyl-
12,12a-dihydropyrimido [4', 5' : 4,5] pyrimi-
do [1,6-a) indole-1,6 [2H, 5H])-dione I1a-d :

' A mixture of 1 (0.01 mole). chloroacetyl chlo-
fide (0.011 mole) and dry benzene (20 ml) was left
Overnight. The solvent was then alcoholic HCI for 12
hours. The product was crystallized from ethanol
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(Table 1).

1b- Compounds lle-h were prepared from com-
pounds ITTa-d by refluxing with alcoholic HCI
for 12 hours. The product crystallized from ctha-
nol (Table 1):

lc- Preparation of 3-chloroacetamido-1-0x0-2-
substituted-fluorophenyl-1,2,4a,5-
tetrahydropyrimido [1,6-a]
carbonitrile ITla-d :

Compounds 1lTa-d were prepared from com-
pound I, (R=0,m,p-FC¢H, and m-CF,C4H,) respec-
tively and applying the general method la (Table 2).
2a- 3-Alkylaminomethyl-5-substituted-

fluorophenyl-12, 12a-dihydropyrimido [4', 5'
: 4,5] pyrimido [1,6-a] indole-1,6 [2H, 5H]-
dione IVa-d; IVe-h :

A mixture of III (0.01 mole), secondary
amine (1.5 ml) and cthanol (30 ml) was refluxed for
9 hours. The solvent was evaporated under reduced
pressure, the separated crystals washed with water
and crystallized from ethano (Table 3).
2b- 3-Alkylaminomethyl-5-n.butyl-12, 12a-

dihydropyrimido {4', 5" : 4,5] pyrimido [1,6-a]
indole-1,6 [2H, 5H] dione Va-d :

Compound Va-d were prepared from IIb and
the corresponding amine by applying method 2 with
18 hours reflux. They were crystallized from aque-
ous ethanol (Table 3).

3- Preparation of 5-alkyl or aryl-3-methyl-12,
12a-dihydropyrimido [4', 5' : 4,5] pyrimido
[1,6-a] indole-1,6 [2H, 5H] dione VIa-g

Method A : A mixture of I (0.01 mole), hydrazine

hydrate (0.02 mole) and ethanol (20 mi) was

refluxed for 10 hours. The product was crys-

tallized from ethanol (Table 4).

Method B : A mixture of I (0.01 mole) and acetic

anhydride (20 ml) was refluxed for 3 hours.

indole-4-
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anhydride (20 ml) was refluxed for 3 hours.
The solution was concentrated under reduced
pressure and the residue was crystallized from
cthanol (Table 4).

General IR spectra (em-1) : 3485 {NH),3050-3100
(CH-arom.), 2945 (CH-aliph.),2210 (CN),
1650- 1680 (C=0). 1610 (NH), 750 (CH-
arom.).

Special groups : 1075 (C-F), 750 (C-CI), 1140 (C-
F), 860 (C-Cl).

TH-NMR (ppm) :

Compound # 1If : 1.9-2.1 (d, 2H, CH2 at position
12): 2.85-3.0 (1, 1H.CH at position 12a): 4.2
(s.2H.CH2Cl); 7.0-7.3 (m.8H.,aromatic pro-
tons); 11.5 (br,s,IHNH).

Compound # 111b: 1.8-2.1 (d, 2H, CH2 at position
12):2.80-2.95 (1, |H,CH at position 12a):4.15
(s,2H.CH2CI); 6.95-7.2 (m,8H, aromatic pro-
tons); 8.7 (br.s,1H,NH).

Compound # 1Vh : 1.7-2.2 (d, 2H, CH2 at position
12): 2.8-3.1 (1. 1H.CH at position 12a); 2.6
(m.4H,-CH2N-CH2-); 3.4 (s,2H, >-CH2-);
3.75 (m,4H,-CH2-0-CH2-); 6.85-7.45
(m.8H,aromatic protons); 11.8 (br,s,|H,NH).

Compound # VIg : 1.7-2.0 (d.2H,CH2 al position
12): 2.7-2.95 (1,1 H,CH at position 12a); 2.3
(s.3H.CH3); 7.0-7.2 (m,8H,aromatic protons),
11.9 (br,s,1H,NH).

Determination of LD

LD, of the tested compounds 1Ib and VIb

was determined according to reported mclhod.(]z)
Compound LDy, mg/100 gm
Ith 195
VIb 117

Comparing the LD, of some reported pyri-

mido [1,6-a] indole @Y or general structure I with the

present compounds, it can be stated that :

- The addition of further heterocyclic ring 1o I ap-
pears to highly reduce the toxicity.

- The 3-chloromethyl derivative Ilb is less toxic than
the 3-methyl analogue VIb.

Antiinflammatory effect :

Twenty rats of both sexes weighing 150-200
g were devided into four groups. The thickness of
the left hand paw of cach rat was measured using
Vernier caliber. One of these groups was kept as
control and injected with formalin whereas the other
groups were subcutancously injected with diclofenac
sodium and the tested compounds in a dose of 250
mg/kg body weight. After 30 min of the drug admin-
Istration the inflammation was induced by subcuta-
Mtous injection of 0.1 ml of 6% solution of formalin

in normal saline (3 into the left hand paw of each
ral. The paw thickness was then measured hourly for
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a period of 5 hours (Table 5).
Antipyretic effect :

Twenty rats of both sexes weighing 150-200¢
were devided into four groups. All rals were made
hyperthermic by subcutaneous injection of Brewer's
yeast () 4y physiological saline solution in a dose
of 0.15/100 g body weight. After 17 hours the initial
body temperature of each rat was measured rectally.
One group was kept as a control while the other
groups were subcutancously injected with diclofenac
sodium and the tested compounds in a dose of 250
mg/kg body weight. The temperature of each rat
was then recorded at 30 min intervals after drug ad-
ministration (Table 6).

RESULTS AND DISCUSSION

O-Acylaminonitriles are of considerable
interest (0, They arc converted either by acid M or
base ®) 10 condensed pyrimidines. Several reports

have been considered for this conversion ®,

In the present work, chloroacetylation of
enaminonitriles 1, ( R= alkyl, m-tolyl) directly
afforded the tetracyclic compounds
5-alkyl-3-chloromethyl-12,
12a-dihydropyrimido-[4',5":4,5]pyrimido [I,6-a]
indole-1,6-[2H, 5H]-dione Ila-d. The ir spectra of
I1a-d have revealed the disappearance of the nitrile

stretching band (2185 cm']) shown in I. The
formation of the new compounds ITa-d presumed to
have taken place through an acylaminonitrile
intermediate (i) followed by an acid catalized
intramolecular cyclization 1o a 4-imino-m-oxazinc
(ii). This underwent intramolecular rearrangement
(during the work up) to the corresponding
carboxamide (iii) which is known to undergo read
intramolecular dehydration to a fused pyrimidone

sysiem (10), Attempts for the isolation of the
uncyclized intermediate (i) were unsuccessful. In
contrast, chloroacetylation of I, (R=0,m,p-FCgHy;

m- CF3CgHy) gave the unciclized compounds : 3-

chloroacetamido- {-oxo0-2-substituted-fluorophenyl-
1,2, 4a,5- tetra- hydropyrimido (1,6-a] indole-4-
carbonitrile I1la-d even at reflux.

The ir spectra of IIla-d have revealed the

presence of absorption band at 2210 cm™! attributed
to cyano group. Cyclization of Illa-d was achieved
by refluxing with alcoholic HCI to give 3-
chloromethy! derivatiyes Ile-h. Also cyclization of
I was accomplished by condensation with various
amines to give the cyclized substituted derivatives :
3-alkylamino-methyl-J-ox0-5-substituted- fluoroph-
enyl-12, 12a-dihydropyrimido [4', 5' : 4,5] pyrimido
[1,6-a] indole-1.6 [2H, SH] dione IVa-h. Moreover.
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Table (1) :

[ . Microanalysis
No. R m.p.c | Yield |\fethod MUK Mowt, o 3
’ % Caled  Found
Ila 180-CH, -05-6 X3 la Cy-H,-CIN. 0> C 3921 304
(344.5) H 493 48
N 1623 164
Ib| nCH, | 1823] 72 la CisHiCINLO: | C 6025 60.2
(338.5) H 3529 54
N 1562 158
e C.H s 210-1 ] 74 la C:oH:CINLO; | € 6241 625
‘ {384.5) H 546 53
N 1456 146
118 m-CH,C H,| 2334 84 la CyHi;CINLO, | C 64.20 644
' (392.5) H 433 42
‘ NOO1426 144
Ile o-FC H, 2456 S6 b C:;.\Hnglf.\JO; C 60—_51 60.5
. (396.3) H 353 35
N 412 142
ney mFCH, | 252.3| ss Ib C:oHiCIFNLO: | € 6052 60.6
(396.5) H 333 36
N 1412 143
lig| pFCH, | 2656| 0 Ib | CxHCIFN:O. | € 6052 605
(396.5) H 3353 237
N2 42
lh | m-CFCH | 2075 | ss Ib CaHLCIF:NLO:| ¢ 5643 3566
{4405 H 313 3.1
N 1254 126
— _J
CN
= NHCOOH,C1
N\(m
O
Table (2):
[~ - _ .
No. R m.p.c \gld Method|  M.L& Moy, Microanalysis
Caled  Found
Mal oFCH, | 1959] 89 [ ¢ CxHLCIFNO, | C 0052 cod
(396.5) H 253 36
n-FC H. 207- 3 . N o142 143
(396.5) I 353 36
J , | 011 No1412 144
(390.5) 353 35
-CF-.C.H 58.9 2 R . ) NoOO1412 143
HpTEiaete) 1801 92 e | CoHuCIF NGO | ¢ sl 56.5
(346.3) Ho 213 3)
No1254 127
- _—
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Table 3 :
(o) o : i
§ Yiel M, f&M.wt. Microanalysis
No R R m.p C Method Yield% gl
IVa N(C2H5)2 p—FC6H4 2556 2a 73 C24H24F‘N502 Cc 66.51 66.7
(433) H 5.54 5.4
N 16.16° 16.3
IVb NG p-FCH, 244-5 2a 65 CogHyoFNO, C 66.82  66.9
(431) H 5.10 5.0
N 16.24 16.4
Ve N ) p-FCcH, 235-6 2a 79 CpghogFNO, C 67.41° 67.5
(445) H 3.39 3.3
N 15.73 15.9
iy %
vd N o) p-FC.H, 267-8 2a 79 CogHysFNO; C 64.42  64.6
| — (447) H i4.92 4.8
N 15.65 15.8
Ive N(C,Hc), m-rCcH, 262-3 2a 69 CogHogFNO, € 66.51  66.6
(433) H 5.54 5.5
N 16.16 16.4
IVE NS m-FCH, 228-9 2a 54 CygHpoFNO, € 66.82 - 66.9
(431) H 5.10 5,2
N 16.24 16.5
Ivg N ) m-FCH, 224-5 2a 66 CoghoyFNO, C 67.41  67.6
(445) H 3.39 3.4
I\ N 15.73 15.9
v N o) m-FC.H, 228-9 2a 72 CogHaoFN-O; C 64.42  64.5
p— (447) H 4.92 4.9
N 15.65 15.7
Va N(C2H5)2 n-C,Hy 122-3 2b 52 CooHogNgO, € 66.83  66.9
(395) H 7.24 T:d
i N .17.72 .17.9
¥ NS_ nC,Hy 112-3 2 54 CoHogNc0, C 67.17  67.3
(393) H 6.87 6.6
N 17.81 17.7
Vi
e N n-C,Hg 135-6 2b 53 CpaHagNe0, C 67.81  67.9
(407) H 7.12 7.0
vd N 2b 59 C,H, NO. C €4.54
o n-C4H9 155-6 22 27573 64.7
—— (409) H 6.60 6.8
N 17, .
— 11 17.3
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Table (4) :
\i ysis |
[ vs ICroanalysis
: pc | Yield M & Mowt. : :
e R mpe % Caled  Found
g i 1756 | 71 CiyHisN;Os | C 6580 65.9
Via 1s0-C3H, |7(3|10) 4 H S0 <%
N 18.06 18.2
VIb n-C,H, 2023 | #8 CigH-0NjO, | C 66.66 66.8
(324) H 617 6.l
- N 1728 173
Vie CeHy, 235-6 67 CaH2N,0, g 287.37 287,7
(330} N 1600 162
Vid -CH,CH 2167 | 72 CyHgNsO» | C 7039 704
i e *\358) H 502 500
N 1564 157
Vie o-FC¢H, 2112 | 75 CoHisEN;O2 | © 6629 664
(362) H 4.14 100
N 1546 155
VIt m-FCgH, 2134 71 CoHisFN;0, | C 66.29 66.2
(362) H 414 42
N 1546 154
Vig p-FCgH, 2234 | 76 CxHisFN;0, | € 6629 66.4
) (362) H 414 4,
N 1546 154
e

Table (5) : The antiinflammato

- Ty
Compound Thickness df Paw 4 5
1 2 3 17702025 | 7504 0.10
Control 6.64 £0.37 6.60 =0.27 7.50+0.25 7.10£026 | 7.30 +0.22
1) 7702030 | 7.10 + 0.27 ) 7.00+027 5.9040.04** | 6.00+0.08%*
Vib 130£0.17 |6.802 092 6.4040,18%* 6.4040.22** | 6.10+0.26%*
Diclofenac 7402017 6.50%0.17 6.40H), [g*+
N v,
Significant 2t P < 0.01
The 2nuin

fammatory effecy of Compound Vib is more prominest than [|p,

Table (6) : The antipyretic effecy of 25 mg/kg

compounds. body weigh of diclofenac sodium and the tested
( -
Compound Body lemperature after drug administration
3 min | 60min | 99 min 120 min | 150 min | 180 min
Control 8642040 137.42:0.03 |35 04200, 37.40£0.04 [ 37.48+0.71 {37.94+0.07
fib 36.66£0.07 (36,5240 ) 36.6040.06| 36,6840 04 36.7240.07 | 26.6040.09
Vib 36.7240.13136.6340,1 5 36.74£0.10] 36.3040.07 36.2440,05 | 36.22+0.04
Diclofenac wodium 37.0620.0% 37.02440) 06 36.9640.1 "
- 290012 36.3240.09 36.40+0.04 36.3-:0.0;
Significantat P< .01 -
The two compounds show zn imcrcsling antipyretic
adminstration,
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treatment ol [Th with different

On the other hand, refluxing 11 with equival-
ent amount of hydrazine hydrate in cthanol
successful results and in each case the starti
rial was separated. In contrar
hydrazine hydrate in eth
definite melting points and give neg
chlorine.

Elemental analysis and ir spectra of the prod-
ucts are not in accord with the expected for 3-
hydrazino-methy| derivatives, but rather consislent
with the structural formula of S-alkyl-3-methyl-12,
I2a-dihydropyrimido [4', 5' - 4,5] pyrimido [1,6-a]
indole-1,6 |2H, 5H] dione Va-d. Treatment of Illa-c
with hydrazine hydrate under the same condition
gave compounds ol type VI, the formation of VI pre-
sumed to have aken place through the catalytic cy-

clization of 1Ta-c¢ followed by reductive dehalogena-
tion,

amines gave Va-d,

gave no
ng mate-
y heating Il with cxcess

ative test for

The structure cstablishment of VI was con-

firmed by microanalysis and ' H-NMR which
showed a singlet peak at 2.3 integrated for (hree
protons which is attributed o0 a methyl group at po-
sition # 3,

Qur conclusion about the formation of VI was
also supporied by independent synthesis of Vla-g

through unambiguous route {! ) (scheme 2).
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