|

J. Pharm S, Dacember 2001

73 ﬂ;h"}'- oy
L) B Pp \(...l:'

Vol 10, No. 2 ISSN 1110.5080

SYNTHESIS OF &-SUBSTITUTED PYRIMIDO|S4-ClCINNOLINE DERIVATIVI
‘ > O 4 1S

Khadiga M Ghoneim, Mnh‘mncd Y. HL Essawi, Salwa S M. El-Meligic and Aliaa M K
Chenustry, Faculty of Pharmacy, Cairo University, K:nsr-l?l-f\\im' 11562 (:Il;‘!( I: S
L = ot b8 - . ' g ~V&) ) '!'.‘\['L

Department of Orgame
ABSTRACT S PR : .

Reaction o_t‘ 4-.Hlllvl‘l\\,"lliltmllll\t,-\‘-g‘llb(\\ilmld%‘ or its ..\‘-!ncll}\l derivative Tab with triethyl onhoformate :
aoelic anhydride gave nse to the corresponding pyrimido[S.4-c|cinnolin-3//-1-ones 2a-d. 2-Me ormae and
derivatives 2¢.d could also be obtained via ammonolysis of 2-methyl-1 3-oxazino| 3 -I-;'Ic-i;ln )i --I dl}\l‘lmunudo
the other hand, reaction of La,b with araldehydes alforded 2-;u,\lpyrifuidwiunolincs <n Rc‘w:illin'm-%mu r ok
with hydrazine and different amines produced the corresponding 4-substituted amino m'. II\'til“I/il)l;.: (;I‘H'I')?m"f's o
This revealed the reactivity of the 4-position of 2 towards nucleophilic substitution Anbmll)lc 0 lu-u‘ll\“"-l\Cq o
lri;uolopyrimidocinnolincs are discussed. ' . yeliee Ta-d o

INTRODUCTION Clnlmlil'l-wi-nncs 2ab with POCL and tetramethyl-

Several  pyrimido[3.4-clcinnolines have been ammonium chloride to give the corresponding -
reported 10 pOSSess CNS®. bactericidal® and anti- chlnm.dm\':m\:cs which were then reacted with
i) getivity. h_\'dmzfuc. In his study, it was possible to obtain the

Pyrimido[35.4-c]cinnolines 2a,b (Scheme . Table 1) hydrazino compounds 7 (Table 2) in 50-60 % viclds
are reported {0 be prepared in 60-80 % yield by by reacting }):\'rlnmlocinnolin-—l—oncs 2 dircctly with
ee-tiny 4-amminocinnoline-3-carboxami des™® 1 with excess hydrazine in a mixture of DMF and ethanol for

E 20 hours. Furthermore, reacting 2 with excess

fommmidc"" or with a mixture of formamide and . .
tricthy lorthformate® In this study, 2a,b were prepared benzy l:un_mc, c_\"c!olacxil)'l:lxllmc. piperidine or weaker
in 85 % vicld using a mixture of tricthyl orthoformate nucleophilc; aniline afforded 50-70 % yicld of the
and acctic anhydride. E‘MC‘h)'lp,\'ri.midociunolincs COTTCSpOlld]ngJ-Sllbslit.lllcd amino derivatives 8 and 9
2e.d were readily preparcd by refluxing 1 in acetic (Table 2) Vt\']llcll were x;olnlcd from unreacted 2 and
anhydride only or by reacting oxazin ocinnolines? 4 excess amince and purificd b\ CI_\;S(ﬂHiI:IliOII from
with NH.OH. Oxazino compounds 4 in turn were tolqcnc‘ Apparcnll_v the reaction ol.l!_\'dnw?nc or an
prepared via cyclocondensation of aminocinnoline mme W ith 2 proceeds via an addition _cluuinnlion
carboxylic acids'” 3 with acetic anhydride. mechanism (SyAr). Although SyAr reactions arc not
Attempls 1o preparc  2-(4-fluorophenyl)-7- lnmsuillmlhc pymmdu_\c nucleus, it was significant to
methylpyrimido|5.4-c|cinnolin-4-one Sa by reacting o'bscr\c that the IR (KBr) specira of compounds 2
1b with p-fluorobenzaldehyde in absolute cthanol (and 5) SI‘°“'°" strong carony! nbsolrqun at 1720
containing a catalytic amount of HCl were (2a), 1725 (2b) and 1690 (2¢,d) cm . 1t is possible
unsuccessful. Replacing ethanol by DMF and heating 1!13( thc_: clcctron-\\'lth.dmmng cffect of ghc cinnoline
for 12 hours gave risc 1o the tetrahydropyrimido ring nitrogens contributcs (o these high carbonyl
derivative 6. Nevertheless, this aminal intermediate frequencies. It is zyl.so conceivable l]?:l.( this eflect
was oxidized™ to the required pyrimidocinnoline Sa sllop!d furlhcr faqthl:llc a nuclcophxlAlc. qluzck_ n
when heating  was cominueﬂ for 24 hours. p951uon 4 and_.' in adqun lq pynmu_imc ring
Accordingly, overnight refluxing of 1 with the nitrogens, slablllzg an - anion m!cnncdmtc. The
appropriate aldehyde in acidic DMF afforded 2- oblalpmcm of _-‘I-p 1}_)ch1{\0 dCrI\-":lll\"CS 9 from I'TC
arylpyrimi docinnolines 5. reacnqn_qf 2 with plpch;n(: also indicated the steric
o accessibility of the 4-position.
In 1994, Nargund ct al reported* on the synthesis
F of triazolo[3',4":6,1|pyrimido[5.4-c|cinnoline 10 by

refluxing 4-hydrazino derivative 7h in excess tricthyl
orthoformate for 2 hours. The reported® & values for
H-3 and H-5 signals in DMSO-d were 10.1 and 9.7
ppm respectively. This procedure was reexamined in
this invistigation bul gave no cvidence for the
formation of fused triazolo product as claimed.
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) .
reported™ to be prepared by reacting pyrimido-
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derivatives  and their 'pos.qblc Dimorth.typ,
isomerization by heat. acid or basc have becr
re oncd“’""’. Examination of molecular models (Dore

Instead. the 'H-NMR of the isolated material
showed that it consisted mainly of the intermediatc 4-

ethoxymethylidenchvdrazino  derivative that was p g -
| c o ‘ : . : e azolopyri N
expected 1o cyclize under the conditions of its Smith atomic modds;i:cfr.:;;zlangﬁ’g a::g(x:gm’]"}t‘
formation. However, no cyclization Wwas observed system 10 5"°“"’?g f onanicl;larlx' at the side of rslfr?"‘
herein cven afier prolonged heating®”. Likewise, at me_‘”“z"?ol " f:”c?f N-4 atom intruding from 1.
refluxing 7e,d with acetic anhydride up to 24 hours (3,4 side) with 1’\ 7 e hetero system. which the
gave only uncyclized acyl derivative 11a,b (table 2). lanar fram(;:.\l\;ft“m’ of its formation. ' May
Examples of unsuccessful ~formation of fused explain the dHHET
triazoloheterocycles from 2-hetarylhydrazine
' NH,
Scheme CONH,
a | N R2
—
+ NC-CH,CONH, b N c )\
N N7 NH
) N,Cl R
R A e
1 | R 2

| N
- g R1
N f 9
R R 2
. \ Je:
N7 °N
Me |
PN S ,
NZ 0 | NHR
_N
(e N
1
N/,N 5 7.8.11
R1
4
a= NaNO, / HCI b= AICls | PhCI ¢ =HC(OEt),, Ac,0 for2 a,b
Ac,O for 2 ¢,d; ArCHO, DMF, HClI for 5; d=H,S0,
e=Ac,0 f= NH,OH , NaOH
g= NH,NH,.H,0 for 7, R*NH; for 8 h= piperidine for 9
R'=H,Me

37



x‘“.“lv I ' t

val 10N

pabte (10 L

| t

; No R

{

E

5 n' 1"
'\h‘ A

x| M
no| Me
A Me
& | Me
& | Me
i "
Se H

RULLUBRAL
‘9 l‘l. ‘U "

R

Me
Me
1T,
4010,
can

"(‘I(‘r.‘l{

JNOLCH,

i Decembet ool

"
"

M)

%A
RS
BA!
57

S

50

55

S8

o doones 2 :
sttt 4 Jebmotin-dones 2 i 3

Yickd

et
It

019
02

IR
0,50
0.9
0.1
048

040

0,19

= *Silica (PhE/CCHLIVMeOTinethy lumine, 9:1.5:3:0.1)

= " Reported ' mp 359-360 °C (DMFF).

= “Reported™™ mp 350-351°C (DMF),
I I

- "Method A

= Compound 2d was crystallized from DMSO; all other compounds from DME, mp of all compounds

utedaminopyrimido|5,4-cJcinnolines 7-9 and 11

M I
(Mol wi )

‘4““[."4 '(’
(212 ),
“l;ll“‘N"()
(226)
(‘l r|'||"‘q,|(J
(106.2)
“I :||||‘.IN4“
(1227
Crlla NGO
(248.3)
CralH,ONO
(108.7)

(‘I v.l luN'.( )|
(3192

Miciommnlyses Caled / (Fowdy

¢

6) )%
(Hh).10)
04,70
(6 ()
016y (1)
(60T
04,20
(H15)
To K2
(71.0)
62.24
(62.3)

6019
(59.9)

N

2040
(16 ()
M .I(l

(244)

14,249
(1K8.1)
17138
(17 %)
1943
(17%)
18,14
(1%.2)

2193

(22.0)

=300

No R R R} Y‘iﬁld ('\glr)y : MF. Microanalyses Calcd H(Tound)
! .‘flevcx_xl S T N
W W | H NI, 60 (2}‘)";4("’; - I T
m | Me | H NI, 62 fl(;m; - N - .
€ | H | Me NIl 50 27780 | CylyN, | S839 | 445 | 3.0
MeCN) | 26| 580) | 45 | (7
M| Me | Me NH, s6 | 29295 | CollNo 5998 1503 | 3497
— (DME) | 2402) | (599 | @ | (4.7
8a H Me Bn o8 240-43 Cial1aNg 71.06 4.56 24.37
(PhMe) (287.3) (M) | (8 | 2ho)
8 | Me | Me Bn 0 228-30 Coll19Ns 7236 | 543 | 2220
S (PhMc) (315.3) (72.0) 1 (52) | 222
8 | Mc | H | Cvclopentyl | s 282-84 CigHyNe | 6879 | 613 | 2507
— ] Y | o | emy | wsn | e | esd
8d H H Ph 56 268-70 CiH, yNe 70.31 108 2562
— (PhMe) (273.2) (0.0 | @) | Q59
8¢ Me Me Ph 50 260-63 CetlysNg 7.1 S0l ?;’"23
I a— (PhMe) | (3013 | (L7 | (o) | @232
98 H H 55 280-32 CM”uNﬁ (’7-90 5.09 2""'"}‘)
— 1 | T Moy | 653) ] (GBO) | (56 | e

38




Khadiga M, Ghoneim, er af.

'!"l!‘lc»Qﬁiﬂnﬂﬂi‘i‘_{,&_ e

w [we[ 0 [ o [ | ey [ | 6o o

9¢ H Me 69 (2;>7lfn/17c(; illb%l}l}l (66279% (66]43) (22551

11a H Me NHAc 85 (Bi(;g) C'(‘zkélsggo (5:;28(; (4436‘; (3315?32)

o [ | e | o | 9 Jooimo] S | @5 | & | @b
I

* Reporied mp 260-262 'C (DMF).

EXPERIMENTAL

Mp (uncorrected) Griffin apparatus. IR
Shimadzu-IR 435. 'H-NMR: Jeol FXQ-90, Jeol EX-
270 or Varian-200, using tetramethylsilanc as internal
standard. EIMS: Hewlett Packard 5988 or Finnigan
$SQ 7000. TLC: UV-fluorescent plastic-backed shects
with silica (Merck 60 F254 ); solvent system: PhH:
CHCl;: MecOH: triethylamine (9: 1.5 3 0.1).
Elemental analyscs were carried oul at
Microanalytical Center, Cairo University, Cairo,

Egypl.
The following

the

compounds  were prepared
according to reported methods: 4-aminocinnoline-3-
carboxamide® (1a), 4-amino-8-methylcinnoline-3-
carboxamide™® (1b), 4-aminocinnoline-3-carboxylic
acid® (3a), 4-amino-8-methylcinnoline-3-carboxylic
acid® (3b), 2-methyl-1.3-0xazino[5,4-c]cinnolin-4-
one” (4a), 2‘7-dimelhyl-1,3-oxazino|5,4-c]cinnolin-

4-onc'” (4b).
Pyrimido[5,4-c]cinnolin-3H-4~onc‘5'°’ (2a)and  7-
Mcth_vlp_vrimidolS,—l-clcinnolin-3H~4-one‘5’ (2b).

A mixture of 1a or 1b (0.01 mol), acelic anhydride
(0.1 mol) and triethyl orthoformate (0.09 mol) was
refluxed for 4 h, The mixture was cooled, filtered and
the precipitate was purificd by crystallization (Table 1):
2a: IR (KBr) 3500, 3100-2700, 1720, 1680, 1600 cm’™.
2bh: IR (KBr) 3600-2800, 3450, 1725-1710, 1680,
1600 cm™.

'H-NMR (DMSO-ds) (2h): & 8.58 (d, 1H, ArH), 8.51
(s, 1H,H-2), 7.96 (m, 2H, ArH), 3.00 (s, 3H, CHj)

ppm.
2-Methylpyrimido[5,4-c|cinnolin-3H-4-onc (2¢)and
)

2,7-Dimethylpyrimido[5,4-c]cinnolin-3H-4-one
(2d).

Mcthod A:
A mixture of 1a or 1b (0.01 mol) and acelic

anhydride (25 ml, 0.26 mol) was rcfluxed for 4 h. The
mixture was cooled, filtercd and the precipitate was
crystallized (Table 1).

Method B:
A suspension of 4a or 4h (0.01 mol) in ammonium

hydroxide solution (50%, 50 ml) was stirred at

b Reported mp 265-266 'C (DMF).

ambicnt (emperature for an overnight. A solution of
30 ml) was added and the

sodium hydroxide (10%,

mixture was refluxed for 1h, cooled and acidified with
acetic acid. The scparated solid was washed with ice-
cold water, dried and crystallized from DMF (2¢) or
DMSO (2d) (Table 1) in 70 and 65 % yicld,

respeclively.
2¢: IR (KBr) 3450, 3200-2700, 1690, 1620 cm’.
2d: IR (KBr) 3600-2700, 3400,3300, 1690-1660, 1600

cm" .
* (100%), 185 (M-CH;CN)" (4%).

EIMS m/z 226 (M)
2-Arylpyrimido[5,4—c]cinnolin-SH-l-ones (5a-e).

A mixture of 1a or 1b (0.0] mol ) and the
appropriate aromatic aldehyde (0.03 mol) in dry DMF
(25ml) containing HCI (0.2 ml) was refluxed for 24 h.
The mixture was concenirated, cooled and filtered,
The precipitate was washed with hot benzene, dried

and recrystallized (Table 1).
5a: TR (KBr) 3400,1725 cm™;'H-NMR (DMSO-dy) §

13.28 (br, 1H, NH, D-O exchangeable). 8.40 (d, 2H,
AtH), 7.95-7.92 (m, 2H, ArH), 7.72-7.59 (m, 3H,
ArH), 3.01 (s, 3H, CH;) ppm.

1600 cm’;'H-NMR

5h: IR (KBr) 3400,1690,
(DMSO-dy) & 13.3 (br, 1H, NH, D20 exchangeable),

8.59 (m, 1H, ArH), 8.31 (d, 2H, ArH), 7.80 (m, 2H,
ArH), 7.63 (d, 2H, ArH), 2.94 (s, 3H. CHs) ppm.

5¢: IR (KBr) 3300, 1710,1610 cm™; EIMS m/z 288
M)* (100%) .

5d: IR (KBr) 3230.1705,1600 cm™; EIMS m/z 310
(M+2) * (35.2%), 308 (M) * (100%), 280 (M-N2) *
(28.4%).

Se: IR (KBr) 3400,1710 cm™.

2-(4-Fluorophenyl)-7-methyl-1,2,3,4-
tetrahydropyrimido[5,4-c]cinnolin-4-one (6).

A mixture of 1b (1.9 g 0.01lmol) and +-
fluorobenzalaldehyde (3.1 ml, 0.028 mol) in dry DMF
(25 ml) containing HC (0.2 ml) was refluxed for 12h.
The reaction mixture was cooled, filtcred and the
precipitate was crystallized from DMF to give 1.4
£(45%) of 6: mp 294-296°C ; Re 0.44; IR (KBr) 3400,
3100, 1690 cm™; 'H-NMR (DMSO-dy) & 13.31 (s, 1H.
NH, D;0 exchangeable), 8.64 (m, 1H, H-2), 8.36 (.
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: 3G-42
l()- N() .?. PP

\l“'

7 06-7.82 (m. 2H, ArH), 7.70-7.58 (m, 311,
"'ll'l;\‘lulnl(;;o(v (s, 3H, CHy ppm
Al y e

. d ). & M-
Caled for CllnFNO (Q08.3): €, 66.22; I,

) 18.17
IJ-'&}‘.;E C. 66,5 H, 3.9: N, 18.3. e
: rimido|Sd-c|cinnolines (7a-d).

“I’.dn”-ll:‘lrl‘,.‘orlfnlilllgo:l\|)|)roll)ri:n-.‘ pyrimidocinnoline

A ':‘(l\\lun:nl) hydrazine monohydrate (99%) (10
- (7(0 mol) ;|l'vso'lulc cthanol (10ml) and dry DMF
"jL (‘i— was r.cﬂuxcd for I8 h. The mixture was
(\ mr)na‘{ cooled and the separated solid was
° ::)f?ad bv.cr\'slulli/mion (Table 2).
PO IR (KBr) 3400, 3350-3170, 1670, 16401620 e
7¢: IR (KBr) 3350, 3300,3150-3050,1660, 1(325. cm':
EIMS mz 226 (M) ' (4.5%). 199 (M-HCN) ('5.5%‘,
185 (M-McCN) * (15%), 171 (M-HCN, N,) * (11.5
%), 130 (M-HCN, N>, McCN) ' (4.7%).
7d: IR (KBr) 3400, 3350,3320, 3270, 1670. 1640-
1620 cm"s'H-NMR(DMSO-d,) § 10.13 (br. 1H, NH,
D-0 exchangeable), 8.23 (d, 1H. ATH), 7.84 (m, 2H.
AtH), 4.58(s. 2H, NHa, D;O exchangeable), 3.31 (s,
3H, 2-CHj), 2.85(s, 3H, 7-CH.) ppm: EIMS m/z 240
(M)” (1.6 %), 199 (M-McCN) * (1 %). 157 (M-
CiHN) (2.7 %).

J-Benzyl:lminop_vrimido[S,-l-c]cinnolinc (8a) and 4-
bcnzylamin0-2,7-dimcth_\'lpyrimidols,-l
(8h).

To an ethanolic solution of benzylamine (50 %) (15
ml. 0.068 mol). was added pyrimidocinnolin-4-one 2a
or 2d (0.01 mol) and the solution was refluxced for 20 b,
The mixture was cvaporated, the residue was washed
repeatedly with pet ether (40-60°C), and the remaining
solid was crystallized from toluene (Table 2):
8a: IR (KBr) 3400, 1610 em™.

8b: IR (KBr) 3400.1600 cm";'H-NMR(CDCI;-d,;) 5

~¢|cinnoline

2H, CH,Ph), 3.09 (s, 3H, 2-CH,), 2.78 (s, 3H. 7-CH33
ppm: EIMS m/z (M)* (100%), 300 (M-CH,)' (5.3%),
224 (M- CH,Ph) * (4.5%), 211 (M-NHCH,Ph) *
(9.9%).

4-Substitutcdaminopyrimi(lo|5,4-c]cinnolincs (8c-¢)
and ( 9a-d),
A mixture of 2a

_ -d (0.01 mol) and the appropriate
dmine (02 mol) w,

as heated under reflux for 48 h.
was added and (he reflux was

- the filtrate wag concentrated, cooled and the

ts”cpill’ﬂted solid was collected, dried and crystallized
Tom toluene (Table 2):

-

T ———

Ser IR (KBr) N,‘\()-H()(l‘lu(,n_lmu em ' IMS "z
280 (M) ' (4.29). 265 (M= CLLY' (294,

Bd: IR (KB 3500-3100, 1660, 1610 e

ez IR (KBr) 3330,1610, 1605 ¢ '.'ll—NMI(((‘l)('l'.
ds) 6977 (s, 1H, NIy, 8.8 (o TH Ay, 8.0 (m.
2HL ATHD, 7.85 (i, 211, Arly, 74T 21, Ay, 7 90
(m, THLAH), 3013 (s, 31, 2-CHy), 2.85(s, 311, 7-CHy)
ppmy EIMS mez 302 (M) (33%). My ! (11 19%),
300(M-1) " (45.3%). 286 (M- CHy)' (9.5%). 69
(100%).

EIMS (92) mz 264 (M-1) ' (28294, 104 (M-CH, N’
(1.4%).

9b: IR (KBr) 1590 ¢my”!

9¢: IR (KBr) 1590 ¢y’

9d: IR (KBr) 1580 cm”

4-Acclylhydr:lzinopyrimidu|5.4-c|cimmliucs
(11a,b)

A mixture of 7¢ or 7d (0,02 mol) and aeetic
anhydride (0.2 mol) was refluxed for 4 b The mixture
was cooled, filtered and (he solid was purified by
crystallization (Table 2):
az IR (KBr) 3470, 3400, 1720-1700 cm’”

L1b: IR (KBr) 3500-3400, 1740-1715 ey !
‘ll-NMR(DMSO-u’,,) (11b) § 8.62 (d. 1H. Arll. 799
(m, 2H, ArH), 3.02 (s, 3H, 2-CH,). 2.65 (s, 3H, 7-

CH3), 2.51 (s, overlaps with DMSO-d, absorption,
COCH;) ppm.
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