Zag. J. Pharm . S Vel 2, No 1, dune (1999

SYNTHESIS OF NEW CONDENSED PYRIMIDINES : III
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ABSTRACT

Acylation of the o-aminonitrile (enaminonitrile) derivatives of certain pyrimido- [1, 6-a)
indole, with acid anhydrides or add chlorides was achieved yidddng a letracylic strudure,
pyrimido- [4'5': 45) pyrimido [1,6-a) indole. The chlorine atom in the chloroalkyl moiety
was replaced by different amines or condensed with thiourea and the formed salts were
hydrolyzed to give the mercaplo alkyl compounds. Moreover, enaminonitriles were reacted
with oxalyl chioride 1o afford the 3-chlorocarbonyl derivatives from which esters and amides
were prepared. The 3-carboxylic acid derivtives were also prepared and subjected to
decarborylation . Some of the prepared compounds were tested for their pharmacological
activties

INTRODUCTION

The bridged nitrogen system , pyrimido [1,6-a] indoline [I] was
oblained, by the addition of 2-dicyanomethrhidino indoline to alkyl
isocvanates (1) . O-acylaminonitriles are of considerable interest@)

They are converted either by acid™ or baset to condensed
byrimidines. Several reports have been considered for this

C()n\r(:rs ) on (5).

EXPERIMENTAL

All melting points were uncorrected and were determined by open
Capillary method. Microanalysis were performed by the Microanalytival
Center | University of Cairo. IR spectra were determined on perkin
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T”\Slf.ii-Dialkyl-lz _ {2a-dihydropyrimido [4', 5" 4,5] pyrimido [1,6-a]
in - 1,6 (2H,5H) dione - (1I-11T) : |

meIj\ nii,xuﬁre of 1 (0-01 mole) , acetic anhydride (15 ml) was refluxed
for 4 hours . The reaction mixture was evaporated to dryness under
vacuum and the residue was triturated with ethanol , the separated
crystals were filtered and recrystallized from ethanol . (Yield 72%) .

5-Alkyl-3-phenyl or Substituted phenyl-12 , 12a-dihydro pyrimido [4,
5',14,5] pyrimido 1,6 (2H ,5H) dione . (IV-VII) :

A mixture of I (0.01 mole), benzene (10 ml) , the appropriate acid
chloride (0.011 mole) and 2 drops of triethylamine was refluxed for 3
hours , the separated crystals obtained after cooling were filtered,
washed with water and recrystallized from ethanol (Yield 71%) .

S-Alkyl-3-(chloromethyl) - 12,12a-dihydropyrimido [4', 5', 4,5]
pyrimido [1,6 -a] indole - 1 6 (2H, SH) dione (VIII - IX):

A mixture of 1 (0.015 mole) , dry benzene . (15 ml) and chloro-
acetyl chloride (0.017

mole) was left to stand overnught ) . The
separated crystals were filtered and recrystallized from absolute
ethano] .

5-Alkyl - 3 -methylaminom

cthyl-12,12 a-
4.5] pyrimido [1,6-a]

. dihydro pyrimido [4', 5,
indole 1.6 (2H 5H) ¢j

ane (X-XI) :

5 -Alkyk-3—diethylamino

: methyl - 12 1
4.5] pyrimido [1,6-q in .

~dihydropyrimido - [4', 5" °
dole-1,6 (2H,51H) i 4 [

dione (X1J - XIII) :
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A mixture of VIII or 1X (0.01 mole) and zlcoholic diethylamine
(10 ml) was refluxed for 4 hours . The reaction mixture was evaporated
to dryness, water (10 ml) was dded and the mixture was extracted
three times with chloroform , the combined chloroformic extract was
dried aver anhydrous sodium sulphate, filtered , evaporated to dryness
under vacuum and the residue was aystallized from aqueous ethanol .

5-Alkyl -3- (substituted aminomethyl) 12 12a- dihydropyrimido 4
5',: 45] pyrimido [1,6-a] indole -1,6 (2H,5H) dione (X1V - XIX) :

A mixture of VIIT or 1X (0.015 mole) , benzene (15 ml) and the

approptiate secondary amine (0-017 mole) was refluxed in dilute

hydrochloric acid and filltered . The filtrate was rendered dilute
hydrochloric to dryness . The residue was dissolved in dilute
hydrochloric acid and filltered . The filterate was rendered alkaline
with ammonia , extracted three times each with 15 ml chloroform ; the
combined chloroformic exteact was washed with water , dried over
anhydrous sodium sulphate , filtered and evaporated to dryness under

vacuum and the residue was crystallized from absolute ethanol .

5-Alkyl -3 (S-alkylthiouronium chloride) - 12, 12a - dihydropyrimido
[4',5", :4.5] pyrimido [1,6 - a] indole - 1,6 (2H, SH) dione (XX-XXI):

A mixture of VIII or IX (0.015 mole) and thiourea (0.015 mole)
in ethanol (15 ml) was refluxed for 3 hours . After cooling the separated

crystals were filtered and recrystallized from ethanol .

5- Alkyl -3- mercaptoalky - 12,12a - dihydro - pyrimido [4', 5', :4,5])
pyrimido [1,6- a) indole - 1,6 (2H, 5H) dione (XXII - XXIII) :

Compound XX or XXI was dissolved in an ice - cooled 10% sodium
hydroxide (20%) . The alkaline solution was acidified with hydrochloric
acid to pH 4 when a precipetate was formed , filtered , washed with
water and recrystallized from absolute ethanal .
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5- Alkyl -3- chlorocarbonyl - 12,12a - di'hydro - ply\;mn}?}cz\[;;r 5, 4,5}
pyrimido [1,6- a] indole - 1,6 (2H, SH) dione (XXIV - .

Oxaly] chloride (0.005 mole) was added to a mixture of I (0.005
mole) and dry benzene (15 ml) . The reaction mixture was kept at room
temperture for 5 hours and the solvent was evaporated to drynees

under vacuum , and used without separation for the following
reactions.

Alkyl -5- Alkyl- 12,5,6,12,12a -hexahydro - 1,6- dioxopyrimido [4',
5',:45} pyrimido [1,6- a] indole - 3- carboxylate (XXVI - XXXI) :

To the reaction products XXIV - XXV , the appropriat measure of
alcohol (20 ml) . was added and the reaction mixture was refluxed for

two houts . The separted crystals were filtered and recrystallized from
ethanol (Yield 85%) .

5- Alkyl-3-morpholinocarbonyl-12,122 -dihydropyrimido [4', 5, : 4,5}
pyrimido [1,6- a] indole - 1 6 (2H, SH) dione (XXXIJ - XXXIIT)

Morpholine ( 9.0 ml , 0.011 mo]

e) and dry benzene ( 10 ml) were
added to the 3 -

chlorocarbonyl derivatives , XXIV or XXV. The
reaction mixture was allowed to stand over

under vacuum . The residye was triturated
washed with water and crystallized from ethn

night, then evaporated
with ethanol , filtered ,
ol (Yield 58%) .

5- @gyl -1,2,5,6,‘12.12a - hexahydro -1 6 -dioxopyimido [4' 5', 4.5}
pyrimido [1,6- a] indole - 3 - carboxylic acid (XXX.IV- XXXV):

A mixturel of XXVI or Xxvij ©0.01 mole) and 10 % sodium
C?)l:cbt-mage SOI’I;‘:on (20 ml) was stirred untjy] completed dissolution wea
obtained . e alkaline solution was fj idified with
hydricholric acid , the s e - SHIIE

€Parated cryustals we hed with
water and recrystalliz ed £ re filtered , was

rom ethang] | (Yield 809, )
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5- Methyl -12,12a - dihydropyrimido [4', 5', :4,5] pyrimido [1,6- a]
indole -1,6 (2H, SH) dione (XXXVI):

A suspension of XXXIV (1.5 g) in 0.5 N hydrechleric cod (20 mD
was refluxed for 6 hours , cooled and filtered . The residue was washed
with aqueous solution of sodium bicarbonate and crystallized from
chloroform / absolute ethanol (Yield 70%)

Pharmacological Screening :

Compounds VIII, XVIII, XXIII and XXXIV were evaluated for
their analgetic and antiinflammatory activities .

(1) Analgetic Effect .

The analgetic activity was determined using the writhing test
carried out according to Witkin et al11) method . Mice weighing 20-30 g
were assigned into five groups (10 mice each) . The test compounds
and antipyine were given orally as suspension in 5% gum acacia in
molar ratio doses (135, 156, 140, 133 and 80 mg/kg), respectively .
After one and half , mice were intraperitoneally injected with p-
Benzoquinone (0.2 ml of 0.02% in normal saline ) .

Mice of each group were placed in a seprate glass cage for
obsevation and the number of the protected animals in each group was

calculated (Table 1) .

(2) Antiinflammatory Effect :

The antiinflammatory activity of the selected compounds was
determined using the rat hand paw oedema method(12) | Male rats
weighing 120-180 g were divided into six groups (six rats each) .

Four groups received the tested compounds VIII, XVIII, XXIII and
XXXIV intraperitoneally in propylene glycol in molar ratio doses (93,
107, 96, and 92 mg/kg), respectively . The remaining two groups , one
was used as control group and received propylene in a dose of 55 mg/kg.
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Table (1): The absolute : ; :
X and relative anal it
tested compounds to antipyrine ‘ getic actlvity of the

compound absolutg% of Relative$ Relative% potancy
protection of protection of| to antipyrine
‘ writhing writhing
Antipyrine 90 100 1.0
VIII 60 67 0.7
XVIII 70 78 0.8
XXIII 70 78 0.8
XXXIV 80 89 0.9

Table (2): the absolute and relative antiinflammatory activity
of the tested compounds to antipyrine.

compound |Volume of]%Volume|Absolute %/Relative$ Relative %
oedema of inhibition)inhibition|potency to
(mmhg) oedema|of oedema |of oedema |antipyrine
control + 3.8 100.0 0.00 0.0 0.00
Antipy- + 2.6 68.4 31.6 100 1.0
rine
VIII t+ 2.6 68.4 31.6 100 1.0
XVIII + 3.4 89.5 10.5 33 0.33
XXIIT + 3.4 89.5 10.5 33 0.33
XXXIV + 2.8 73:7 26.5 84 0.84
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One and half hour after injection of the testterd compounds , I‘a.ts
were subcutaneously injected with 100 ul of formalin soh.mon (3.5 %) in
the supplanter region of the right hand paw of each animal . A 100 y
saline solution was similarly injected in the left hand paw wasg
measured using mercury plethysmograph immediately and four and
half hours after injection of formalin was considered the volume of
oedema and the value of inflmmation . The volume of cedema in the
control group was considered as 100% .

RESULTS AND DISCUSSION

O-Aminonitrile derivative of pyrimido- {1,6-a} indoline [1] -, were
reacted with different acylating agents such as acetic anhydride,
benzoyl or p-chlorobenzoyl chloride and chloroacety] chloride(®.

In no case the acyl derivative was isolated . However crystalline

compounds were obtained , in high yield, the ir spectra of which were

found to be lacking the nitrile absorption . This fact together with the

elemental analysis indicated that the acyl derivatives underwent
intramolecular cyclization(6-9) .

al analysis data , found to be in
Hnmr of 3,5-dimethyl-12,122"
4,51 pyrimi B o/

9011, 6-2a] indole-1,6-{2H,5H] -dione
» 3H, CHS3 a Position 3) ; 3.65 (s, 3H, N-CH3) ;

concordance with our con
dihydropyrimido [4'5"
(II) showed at § 2.75 (s
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Table (3):
No. R R M.P°C M.f. & M.wt. Microanalysis
- - e e e caled. [Found
1T (IH3 C}»l3 255 1,.}{1”[\1“02 C 63.62 63.9
(282) H 4,96 4.8
N 19.85 20.0
It CH.
Mg - O 261 Cro6Ny02 ¢ 64.86  OH.T
(296) H 5.10 5.1
N 18.91 19.0
1V CHR Cells 231 u20u16N”02 C 69.76 69.7
(344) H 4,65 H.7
N 16.27 16.4
y C Hg Colls 293 “21”18“u°2 C 70.39 70.5
(358) H 5.02 5.1
N 15.64 15.8
y g !
Vi CHy Cylly (P-CL) 213 Coptli5CIN, 0, ¢ 63.h0  63.3
(378.5) H 3.96 3.9
N 14.79 14.8
T u.h
VI C?HS CGH“(p.Cl) 288 Coy 1?cmu 5 C 64.20 6
(392.5) H 4,33 4.3
N 14.26 14.3
VIIL CHq CH,CL 205 Ci5 1301Nu 5 c  56.87 56.9
(316.5) i 4.10 b1
N 17.69 17.7
X C2H5 Cn201 243 6n15c1uuo C 58.09 ?8.3
(330.5) H o .53 1.3
N 16.94 171
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Cont.. Lable (3)

- . . N0, C 61.73 ¢
' N CHLNICH. 210 Ci6thgs 2 o 1.7
X iy a3 (311) Ho 5.6 g5
o N 22.50 225
. N0, C 62.76 62,
- . CHLNICH 2 Cy: 19' :
Xl l.;.-'n‘.) Cl 2 ; { ) T 5.8“ 13'7
N 21.53 21.6
C 64.58
XL Ch. cuEN(cpns)p 191 C19'la3N502 S : 64.6
3 S0 (353) H o 6.51 6.7
N 19.83  19.8
XIIU - Cllg CILNCC ), 199 CoglasNe0, C  065.39  65.4
“ ’ e (367) o 6.81 6.8
N 19.07  19.1
) ) 4.95 5.1
bR u13 CII2N<j 221 C191121N502 C 64.95 65
(351) H 5.98 5.8
' N 19.94 19.9
XV (:2|15 CH?_NG 238 CZOH23N502 C 65.75 65.8
(365) 3 6.30 .4
N 19.17 19.3
L T > 255 CoptlagNs0, C  65.75  65.7
(365) H  6.30 6.3
N 19.17  19.2
WIL el o 261 C o0, C  66.4g  66.6
(379) H o 6.59 5'56
N 18.U6 18.
XVILL Ciy LN ¢ 165 2,12 621
3 2\ 3 C19H21N503 C 6 .1
(367) H o 5.72
— N 19.07 19!
ALX Ca's Ch N0 177 C.H_ N O c  62.99 628
— 20237573 6.1
(381) o 6.03 8.1
Hily N 18.37 a8
X% CHl cn, 4 g1 v
o HCl 219 C. H..CIN.O.S C u8.9
i, 1671776 5,33
(392.5) Hoo A
N 21,40
o s ‘”‘Mw-_,__;z:;u-- - —:.:.‘-:—-—:";’
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Cont. table (3)

Nt

ANl Cll (W] 1cl 235 :
2''s ziz"u 35 C il gCLNG0,S c 50.18 50,2
e (106.5) _OH o u.6T 4.7
N  20.66 20.7
XX11 CH ci,si
3 2 166 CygHyy0oM,S C 57.32 57.4
(314) H 445 u.5
N 17.83 17.9
YXILL CH CH_,SI!
', 2 w3 CygH60o0,S c 58.53 58.7
(328) H 4,87 u.6
N 17.07 17.1
BAVE Cllg coactiy 266 Catqntyy c 58.89 58.9
(326) H 4.29 4.2
N 17.17 17.1
AXVLL Gyl COOCHy 234 CoptlyMiOy c 60,00 60.2
(340) H 4,70 4.8
N 16.47 16.5
YXVILL €y COOC, g 213 C17“16"u°u c  60.00 60.1
(3u0) H .70 u.6
N 16.47 16.6
KXIK - Clly  COOC,llg 21 C,gH,8M0 c 61.01 61.2
(354) H 5.08 5.2
N 15.81 15.8
XXX iy coac 3l 113 CygtaaNiOy c 61.01 61.1
(354) H  5.08 5.2
N 15.81 15.9
XXXt Cllg CO0C,4 1ty 162 °19”2o"u°u c 61.95 61.9
(368) H  5.43 5.5
15.21 15.3
YAXIL Cllg cofi D 24y CiqH N5 0y c  59.84 59.9
— (331) H  4.98 4.9
N 18.37 18.3
XX Gyt con O 221 020”21"5011 ¢  60.75 60.9
— (395) 5.3 5.2
N 17.72 17.9
axxgv o Cilg COOH 235 °15“12"u°u c 57.69 57.8
(312) H 3.84 3.9
N 17.94 17.9
XEAV CyMy cooll 223 CygllyyMy0y c 58.89 58.8
(326) H 4.29 u.2
N 17.17 17.1
xxvl o Cilg i 228 CyyHiN0, C 62.68 62.8
(268) H 4.7 4.u
N 20.89 20.9
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4.1 (s, br, 1H, NED; 29 (6, 26, CF2% 55 S’[\lfﬁh ?:;e’a:éi ;Ta ?1H1
aromatic protons), while !Hnmr of compoun .
© 2H];ii}:jvmt)h.e chlorine atom in the chloromethyl moiety vs.vas
substitutec‘l with different amines to afford the correspnding
substituted aminomethyl derivatives or condensed with thiourea and
the formed salts were hydrolyzed to give mercaptomethyl compounds |,
Oxalyl chloride similar to other acid chlorides gave from its
reaction with 3-amino derivatives (1] the corresponding acid chloride
derivratives (XXIV-XXV] which were used without separation to
prepare a series of esters [XXVI-XXXI] and amides [XXXII- XXX . In
additicn, the parent acids [XXXIV-XXXV] were readily
the corresponding esters [XXVI-XXXI] by alkaline hydrolysis.
Decarboxylation was accomplished by boiling with 0.5N hydrochloric

acid giving the corresponding  compound 9-alkyl-12,12a-
dihydropyrimido- 4", 3

:4,5] pyrimido [1,6-3) indole-1,6 [2H,5H] dione
[XXXVT .

obtained from

CONCLUSION

analgetic activity while

. compounds VIII ang XXXIV demonstrate a
marked antunﬂammatory activity compared tg antipyrine .
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