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ABSTRACT

Cyclizalion of S-amino-1-(4-methoxyphenyl) imiduzole-4-carbonitrile 3 with formamide afforded G-aminopurine derivative
4. When the [atter was reacted with alkyl iodides, the purinium iodide salls 7a-c were obtained. Upon treating the salts 7a-c¢ with a -
kali, the dequaternized and rearranged products N-alkyl-9-(4-methoxyphenyl)-6-amino-9H-purina 8a-c were obtained. The 3-
(methoxymethylidencamino) imidazole-4- carbonitrile 10 was synthesized by reacting 3 with trimethyl orthoformate. When the imi-
date 10 reacted with alkylamines, the corresponding 1-alkyl-9- (4-methoxyphenyl)-6-imino-911-purines 11a-c¢ were obtained. Rear-
rangement of the products I1a-c to their N-alkyl-G-amino-9H-purines 8a-c was carried out . The 3-alkylimidazolium-4-carbonitrile
iodides 12a-e were synthesized by quaternizing product 3 with alkyl iedides. Treatment of the salts 12a-¢ with alkali, afforded the
ring-opened products : 2-amino-2-(4-methoxyphenylamino)-1-[N-alkyl lormylaminojethylene-1-carbonitriles 13a-¢, rather than the
expected 1-alkyl-4-(d-methoxyphenylamino) imidazole-S-carbonitriles 14a-¢. Products 14a-¢ were obtained by cyclization of 13a-¢

mn acidic medium.

INTRODUCTION

The chemistry of imidazoles has been of consid-
crable biological significance. Imidazolecarbonitriles
have been reported as starting materials in the synthesis
of some herbicides™ and fungicides®. Compounds 5-
aminoimidazole-4-carbonitriles  have long been recog-
nized as useful synthetic precursors to purines®*
Whercas, adenosine elicits a number of biological re-
sponses through the interaction with at least four cell
membrane receptors classified as A}, Ajy, Azpand
A3 7 Also, some 6-substituted purine derivatives have
been reported for their antitumor activity against Ehrlich
Ascities Carcinoma @ antiviral activity™™ and as
cardiovascular agents®, '

In the present work the synthesis of some new
imidazolium, purinium iodides and their related deriva-
tives was attempted for their expected useful biological
activity especially in medicinal direction utilizing 5-
amino-1-(4-methoxyphenyl) imidazole-4-carbonitrile as
a precursor. '

RESULTS AND DISCUSSION

Treament ofthe S4mino-1-(@-methoxyphenyl) imi-
dazole-4-carboxamide”® 1with N Ndimethylformamide /
phosphorus oxychloride reagent complex afforded the
5-(dimethylaminomethylidene) amino-1-(4-methoxyph-
enylj imidazole-4-carbonitrile 2. When the latter was
treated with dilute hydrochloric acid solntion, the corre-
sponding 5-amino-I- (4-methoxyphenyl) imidazole-4-
carbonitrile”® 3 was obtained. Cyclization of 3 with
formmide gave 6-amino-9-(4-methoxyphenyl)-6-amino-
9H-puring 447 |

- Alkylation of the G-aminopurine 4 with methyl-,

clhy]- anid n-butyl -iodides gave the corresponding 1-

- alky} derivatives 7a-¢ and not the isomeric 3-alkyl 6 or
~ T-alkyl § derivatives, '

14

The structure of 7 was established based on *C-
NMR spectral data. Therefore, comparison of the 1*C-
NMR spectra (decoupled) of the obtained products with
that of compound 4 revealed that, the signals due to C-2
and C-6 of 4 were shified to higher field after alkyla-
tion. These signals appeared in casc of the alkylated
products at & :147.75- 148.13 ppm and 149.91-150.31
ppm regions respectively; on the other hand the corre-
sponding signals of the non-alkylated parent product 4
appcared at & . 152.99 and 156.26 ppm, respectively
(table 1). This finding was found to be in accordance
with the previous findings on the *C-NMR spectra of
some pyrrolopyrimidinium ™ and purinium™® iodide
salts. Presumably, such noticeable shielding for C-2 and
C-6 of the alkylated products could be explained as be-
ing due to incorporation of the alkyl substituents at the
N'-position of the purine ring and (hus excluding struc-
tures of types 5,6 and suggesting structure of type 7.

As a complementary support for the proposed
structure of type 7, when the obtained purinium iodide
salts 7a-c were warmed in aqueous sodium hydroxide
solution, the dequaternized and rearranged (Dimroth-
type"?) products: N-alkyl-6-amino-(4-methoxyphenyl)-
9H-purines 8a-c were obtained,

The structure of products 8a and 8b was con-
firmed by independent synthesis as previously re-
ported® . Product 8c was also found to be identical in
m.p. and mixed m.p. with an authentic sample prepared
by unambiguous synthesis from reacting the 6-chloro-9-
(4-methoxyphenyl)-9H-purine 92 with n-butylamine.

~ Reaction of the S-amixio-l’-(4-meﬂxoxvphenv])-
tmidazole-4-carbonitrile 3 with trimethyl ortlﬁ)formhte
catalyzed by trifluoroacetic acid, -yicldid the S:
(m_elhoxymelhylidenc) amino -l-(4~methO\3phcnvl)
1n'udaz_ole—4~carbonim'le 10. Upon reacting l]ile imidate
10 with alkylamines viz., methylamine, ethylamine and
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n-butylamine at room- temperature, the 1-alkyl-9-(4-

iethoxyphenyl)-9H-purine-6 (1H)- imines 11a-c were
obtained in good yields .

When 10 was reacted with amunonia solution
under the same reaction conditions, the 6-aminopurine
derivative 4 was obtained in an excellent vield.

In a previous finding it has been found®? that the
3-alkyl-7H-pyrrolo[2,3-d] pyrimidin-4(3H)-imines can
undergo the Dimroth rearrangement in a polar solvent
(boiling water) to give the corresponding 4-alkylamino
derivatives. Similarly, when the imino products 11a-c
were heated under reflux for 10 hrs in aqueous ethanol
(50%), the corresponding N-alkyl-6-aminopurines 8a-¢
were obtained in excellent yields (identical by m.p. and
mixed m.p. with the products obtained from the purin-
ium salts 7a-c and the 6-chloropurine 9) scheme 1.

The structure of product 10 was infered from its
IR spectrum which showed v C=N at 2116 cm™ and
lacks the absorptions due to NH group. Also, its 'H-NMR
spectrum revealed N=CH- proton signal at & 8.36 ©9,

Infrared absorption spectra of products 11a-c
showed typical =N-H stretch vibrations in the 3300-
3240 cm” region and around 1650 cm™ characteristi-
cally of a C=N group,whereas the spectra of the N-
alkyl-6-aminopurines 8a-c showed this NH stretching
vibrations in the region 3430-3290 cm™ .

In the '"H-NMR spectra of products 1Ta-¢ the
singlets appeared in the region 8 7.70-7.76 were as-
signed to the 2-H protons whereas these singlets were
found 1o be shifted to lower field (~ 0.66) in the spectra
of the correspondings amino compounds 8a-c. The
change in the 2-H protons pattern of products 11a-c and
8a-c (5 833-8.41) clearly indicated that, the products

obtained from 10 and alkylamines existed in the imino-
form of type 11a-¢ @9,

Moreover, the behaviour of the S-aminoimidazole-

3-carbonitrile 3 towards some alkyl iodides was also
attempied.

Thus,when 3 was heated under reflux with
methyl-, ethyl-, n-butyl-, n-pentyl- and n-hexyl- iodides
in dimethylformamide, the corresponding 3-alkvl-3-
amﬁno-1~(4-mcmoxyphcnyl) imidazolium--t-cmbon'ilrilc
Jodide salts 12a-e were obtained

H-NMR spectra of products 12a-e revealed re-

. matkable deshiciding of 2.H prowons, ie. shifling
T .:_kn-.-"u_fi:id m b 9.15-9.20 region relative to that Obs'cn'ca
‘ ‘*.|m the 2-H protons of theiy parent non~quaternized imi-

: Gacole 3 The signal of the 2-H for cach quaternized
' ‘_:er-.d-'nc‘x. showed a sharp stglet in DMSO-d;, but addj-
0oy E‘,';('J;uxuacdr:-;;nd exclumge for the 2-H Tlus de-
teang effect méay be eqoated wih an electron deffi-

¢ the Smareonte .
AR e Sadazole vy, cased by Guatenmang at

i

L
e DOS I

Mass spectra of the purinium 7a¢ anq ;4
lium salts 12a-e were characterized by revealing .,
cerresponds to M” -HI . This observation suggest:d“éi
splitting of HI in  the mass spectrometer. Such fpg.-
has been previously reported for some p_\mb?‘:

midinium *® and imidazolium iodide salts @

Upon treating the imidazolium iodide szl 12a¢
with aqueous sodium hydroxide solution, no Dimrogh.
type rearranged products were isolated; instead the 2.
amino-1-[N-alkylformy] (amino)]-2-(4-methoxyphenyi:.
aminoethylene-1-carbomitriles  13a-e were smogyhyy
obtained. ’

The ring opened-structure of compounds of type
13a-e was confirmed by studving of their IR spectra
which showed v C=N at2170-2165 cm™' region and 3
peak at 1660-1650 cm region due to the carbony] 2b-
sorptions ®” . The ring opened-structure of tvpe 13-
was also supported by studying their 'H-NMR which
revealed signals at 8 4.70-5.95 and 4.95-6.30 regions
due to the NH: protons (D;O exchangeable). The spec-
tra revealed also signals at & 8.00-8.10 region which
corresponds to the CHO protons &%,

Cyclization of products 13a-¢ to the Dimroth-
type products : I-alkyl-4-(4-methoxypheny!) aminoimi-
dazole-3-carbonitriles 14a-e was successfully caried
out by heating under reflux in cthanelic hydrochloric
acid solution. "H-NMR spectra of products 14a-¢ re-
vealed. generally, the presence of NH proton signals at
S 6.10-6.35 (D.O exchangeable) region and the 2-H
proton signals were imbedded in the aromatic region

Moreover | the mass spectra of 14a-¢ confinned their
proposed structures (scheme 2).

The above-mentioned new imidazolium . purin-
m iodide salts and their related derivatives are now

urder investigation for their potential biological activi-
tics.

EXPERIMENTAL

Melting points were uncorrected. Micronm!‘,\*&“
were carried out in the Microanalytical Center, (30
University. Egypt. IR spectra (KBr) were recorded buk;
Jasco FT/IR-300E  spectrophotometer. 'H-NMR -’~-‘J
“C-NMR spectra were tun on a Jeol Ex 270 MHz 2
Varian Gemini 200 NMR systems in CDCl; (or Dj“.}o..
ds whenever reported) with chemucal shift w ‘\—1}012
Me,Si. Mass spectra were measured by using GOMS

lass. YU SeMS
QP 100 Ex Schimadzu and Finnigan SSQ 7000 GL-
spectrometers,

- . . sehid b
S-(Dimethylaming) nl'cﬂl\'lijj}:l_!(‘:l!tlllltl-L‘L‘_‘.’.’.‘-!S-L’"’L/
phenyl} imidazole-4- carbonitrile 2 :

1S

To anice cold N, N-dimethiv] i'oml;unxdu.';?h'\‘s!"m?n:_
oxyehloride complex (OMF 15 ml, POCL 233 8
amunonmicizole-4 carboxanude 1 (.01 wol} o
added i four Portions

vWwith stiming dunng 20 m
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e NMR*® spectra of pro iucts 4 and 7a-c.

Table (1) e o .
(.;",(\:"“m(;;:",:_‘ur Lompcund Compound Compound
..\u‘m i 4 o ! Ta 7h 7c
T Tes 115200 1 147.96 148.13 147.75
x| 12917 | 14648 147.00 146.42
s 17(5“—1 119.02 119.78 119.27
T s 156.26 150.76 15031 149,91
cs | 13970 i 143.70 144 30 143.77
e | 1279 12623 | 12677 126.21
| ca | 15833 | 15935 159.91 159.39
2.6 1451 | 11486 115.36 11480
c3.5s | 12456 | 12550 126.12 125.60
T Al OCH(35537) | OCHA(35.67) | OCH(56.19) | OCH;(55.65)
| | NCH,(38 00) | CH, (14.04) | CHs (14.00)
| | i CH; (45.92) | CHs (19.00)
'; ; | CH, (30.00)
ISR S NCH.(49.65)
‘D\‘Ql)d.

NOOH

i €10

12

12-14 | R:a)CH;3 , b) C2Hs, ¢)CyHgn,

dICsHyrn , e)CoHy 3 n.

Scheme 2
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Ihe resultng nuxture Was stirred while cooling
30 pun., then for 1 hr, at room temperatire. The re-
, colution was poured onto crushed ice (50 g) and
.ulnméd o pl 6 with aqueous ammonia solution T_hc
solid product obtained was filtered off, washed with
water and recrystallized from methanol to give 2 (86%),
mp 1457 “C. IR viem-1:2205(C=N). "H-NMR 5 :
292 (s,3H. NCHy): 3.06 (s, 3H, NCH,); 3.83 (s, 31,
OCH,); 6.94 (d, 2H, ArH), 7.31 (d, 2H, ArH); 8.31 (s,

1H, 2-H).

Anal. Cale. for Cia Hys NoO : C, 62.45; H, 5.58;
N. 26.02%. Found : C, 62.65; H, 5.40; N, 26.30%.

imidazole-4-carboni-

for
sultimg

5-Amino-1-(4-methoxyphenyl)
trile 3 ¢

A suspension of 2 (0.01 mol) in hydrochloric
acid solution (2%, 150 ml) was warmed on a steam-bath
for 2 hr. Afier cooling, the solution was treated with
aqueous ammonia solution till pH 3.5 The solid prod-
uet obtained was filtered off, washed with water, dricd
and recrystallized from cthanol to give 3 (62%), m.p.
213-5 C.

9.(4-methoxyphenyl)- 6-amino-9H-purine 4:

A mixture of 3 (5 g) and formamide (50 ml) was
heated at 180-90 °C (oil-bath) for 1 hr. After coolling,
the solid product obtained was filtered off, dried and
crystallized from n-butanol to give 4 (71%), m.p. 226-8
°C [Lit."" m.p. 225-7°C] .

IR v/ cm™: 3290, 3110 (NH) . 'H-NMR (DMSO-
d.) § :3.84 (s. 3H, OCH,); 7.15 (d, 2H, ArH); 7.40 (br,
2H. NH,, D,O-exchangeable). 7.75 (d, 2H, ArH), 8.22
(s.1H, 8-H); 8.50 (s. 1H, 2-H). Mass n/z : 241 (M),
1-Allvl-6-amino-9-(4-methoxypheny)-9H-purinium
iodides 7a-c :

General procedure :

A mixture of 4 (0.01 mol) and the desired alkyl
iodide (0.013 mol) in N,N-dimethyl formamide (30 ml}
was heated under reflux for 1 hr. The reaction mixture
was concentrated and then treated with dry acetone. The
solid product obtained was filtered off, dried and re-
crystallized from ethanol (95%) to give 7a-c .

1- Methyl-6-amino-9- (4-methoxvpheny}))-9H-purin-
ium iodide 7a:

Yield (72%), m.p. 314-6 °C. IR v/cm™ : 3180
(NH). 'H-NMR (DMSO-dg) 3 : 3.85 (d, 6H, 2CH3); 7.20
(d, 21, ArH);, 7.70 (d, 2H, ArH); 8.73(s, 1H, 8-H),
8.35(s, 1H.2-H), 9.25(br, 1H, NH, D;O-cxchangeable);
lO{.-D(l)n(br, IH, NH, D;O-exchangeable). Mass m/z : 255
(M'-HI).

' Anal. Cale, for C);]‘I|41N503 C, 4073, H, 3.66;
N, 18.28% Found : C, 40.90; H, 3.90; N, 18.50%,

8

1-Ethvl-6-amino-9-(4-methoxyphenvl)-9YH-purinium
iodide b ¢

Yield (61%), m.p. 309-11°C. IR v/cm™ ;3210
(NH)., 'H-NMR (DMSO-dg) & : 1.40(1, 3H. CH;) :
3.85(s, 3H, OCH;) ; 4.35(q,2H, CHy) ; 7.20(d, 2H,
ArH); 7.70(d, 2H, ArH); 8.77(s, 1H, 8-H) ; 8.85(s, 1H,
2-H): 9.35(br, IH, NH, DO exchangeable) ; 10.00 (br.
1H, NH, D,0 exchageable). Mass m/z : 269 (M -HI).

Anal. Calc. for C+H;sINsO: C, 42.32; H, 4.03.
N, 17.63%. Found : C, 42.30; H, 3.90; N, 17.40%.

1-(n-Butyl)-6-amino-9-(4-methoxvphenyh)-9H-pu-
rinium jodide 7¢ :

Yield (57%), m.p. 270-2 °C.. IR y/cm-1:3180
(NH). 'H-NMR (DMSO-ds) & : 0.98 (t, 3H. CHs):
1.40(m, 2H, CH,); 1.75(m, 2H, CH>): 3.85(s, 3H.
OCHa); 4.32(t, 2H, NCH): 7.20(d, 2H. ArH); 7.72(d,
2H, ArH); 8.77(s, 1H, 8-H), 8.87(s, 1H. 2-H):
9.33(br,JH, NH, D,O exchangeable): 10.02 (br, 1H,
NH, D,0 exchangeable). Mass m/z : 297(M -HI).

Anal. Calc. for C;sHa, IN5O : C, 45.18; H, 4.71.
N, 16.47%. Found : C, 45.20; H, 4.70; N, 16.20%.

N-Alkvl-9-(4-methoxyphenvyl)-6-amino-9H-purines
8a-c:

Method A :

Rearrangement of purinium iodide salts 7a-c :

To a solution of 7 (1.0 g) in water (100 ml) was
added sodium hydroxide solution (2 ml, 1N). The reac-
tion mixture was heated on a steam-bath for 1-3 hr. and
then lefi to cool. The solid preduct obtained was filtered
off and recrystallized from the proper solvent 1o give
8a-c.

Mecthod B :
Reaction of 6-chloropurine 9 with n-butvlamine :

A mixture of 9 (0.01 mol) and n-butylamine
(0.013 mol) in absolute ethanol (20 ml) containing tri-
ethylamine (0.2 ml) was heated under reflux for 3 hr.
The reaction mixture was then evaporated till dryvness
under reduced pressure. The lefted residue was trifu-
rated with petroleum ether 40-60. The solid product
separated out was filtered off and recrystallized from
cthyl acetate/pet. ether 40-60 (1 : 1) to give 8¢ (79%).

N-Metint94{4-methoxvphenvl)-6-amino-9H-purine 8a:

(A 1hr. 60%), m.p. 185 °C (ethanol) [Lit. " mp.
184-6 °C].

N-ethvl-9-(4-melhoxvnhenvh-&amino—9H-nurinc 8b:

. ((ﬁ)l hr. 74%), m.p. 11920 °C (ethyl acetate)
[Lit. ™ mp. 11921 °C]. "H-NMR 3: 131 ¢, 3H.
CHs); 3.70(q, 2H, CH,); 3.83 (s, 3H, OCHs); 6.00 (br
{1;{, 2:;{1{, A.?f;o exchangeable); 7.02 (d, 2H, ArH): 7.52
(d, 2H, ATH), 7.93 (s, 1H, 8-H): 842 (s. [H. 2.1
Mass nv/z : 269. RS0 .2,
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N -\n»IhmI\-Q-[-ua1g~_g|(r\\1)I\cm'l)-(i-:\minn-')ll—
purine 8¢ ;

(A 3 hr 67%). mp. 889 °C (ethyl acctate/pet.
cther 40-60 1 1) IR v /em” £ 3300 (NH). "H-NMR 8 :
09 (L 3. CHy), 142(m, 2H, CHy), 162 (m, 2H,
CH.). 365 21, N-CH,): 3.82 (s, 311, OCHy); 6.00
Q1. 1L NH. DO exchangeable); 7.01 (d, 2H, ArH);
782 DL Al 7.92 (s, TH, 8-H), 8.41 (s, 1H, 2-H).
NMass m/z - 297 (M),

Anal Cale for Gy H1oNO  C, 64.65; 11, 6.40;
N, 23879, Found : C, 64,50, H, 6.60: N, 23 80%

S-Methoavmethyvlidene  amino-1-(d-methoxyphenv)
imidazole-4-carbonitrile 10 ;

A muxture of 3 (0.01 mol) and trimethy! ortho-
formate (15 ml) containing trifluoroacetic acid (1/2 ml)
was heated under reflux for 3 hr. The reaction mixture
was then evaporated till dryness under reduced pressure.
The obtained residue was triturated with diethyl ether.
The solid product obtained was filtered off and recrys-
trallized from benzene /pet. ether 40-60 (1 : 5) to give
10 (90%) m.p. 106-7 °C. IR v /em™ : 2116 (C = N) . 'H-
NMR & © 381 (s,3H, OCHj); 3.86 (s,3H, OCHa); 6.96
(d, 21, ArH);, 7.28(d, 2H, ArH); 7.50 (s 1H, 2-H) ;
8.36 (s,1H, N=CH-). Mass m/z.: 256 (M")

Anal. Cale. for C,3H,,N.0, : C.60.94: HA4.69; N,
21.88%. Found : C, 60.70; H, 4.60: N, 22.10%.

I-.-\II\'\'l-9-(-1-mellm\\'nhcn\'l)-.‘)l{-nu1'in-6-( 1H)-
imines 11a.¢ :

General procedure :

‘A mixture of 10 (0,01 meol) and the desired al-
Kylamine (0.013 mol) in methanol (20 ml) was stirred at

room temperature (25 °C) for 24 hr. The soly

ent was
then ev

aporated under reduced pressure . The solid ppt

obtained was filtered off and crystallized from the
proper solvent 1o give 11a-c.

Reaction of 10 with ammonia solution :

thn. 10 (0.01 mol) was left to react with am-
monia solution (2 ml) at room temp, for 24 hr. The 6-
aminopuring derivative 4 was obtained i 83% vield

(m.p. and mixed m.p. with the product obiained from 3
and formamide).

9-(4-Mcthoxvpheayl) -1~mcthvl-9}i-mn-in-6(| H)-
imine J1a:

Yield (80%), m.p. 148-9 °C (imethanol). IR
viem™ 13300 (NH): 1655 (C=N). '"H-NMR § - 3.55(s,
3H. NCHy) ¢ 385 (s, 3H, OCHa); 7.00 (d, 2H, ArH).
725 (br, 1H, NH. D;0 exchangeable) ; 7.40 (d, H.
ArH), 790 (s, - 1H, 8-H); 7.75 (s, 1H, 2-H). Mass m/z -

St Amal - Cale for CuHsNO : C, 61.18: H, 5.10;
e N, 27.45%: Found C,61.40; H, 4.80: N, 27.20%,

1-Ethyl-9-(4-methoxyphenyl)-2H-purin-6(1H ~imine
1h:

Yield (85%), m.p. 140-1 °C (ethyl acetate), |y
viem™ @ 3305 (NH) ; 1651 (C=N). '"H-NMR & : 1 35 (t
3H, CHy): 3.80 (s, 3H, OCH3); 4.10 (g, 2H, CHy): 7g
(d. 2H, ArH); 7.20 (br, 1H, NH, D,O exchangeable,
7.45 (d, 2H, ArH); 7.65 (s, 1H, 8-H); 7.70 (s, 1H, 2-H).
Mass m/z : 269 (m").

Anal. Cale, for Cy4sHysNsO : C, 62.45; H, 5.58:
N, 26.02%. Found : C, 62.70; H, 5.50; N, 26.30%.

1-{n-Buty])-92-(4-methoxvphenyl)-9H-purin-6(1H)-
imine 1lc:

Yicld (69%), m.p. 76-7 °C (ethyl acetate /pet.
cther 40-60 1 : 1) IR v/em™ ; 3240 (NH); 1649 (C=N).
"H-NMR & : 0.95 (1, 3H, CHy) ; 1.40 (m, 2H, CH,);
1.82(m, 2H, CHy); 3.84(s, 3H, OCH,); 4.05 (1, 2H,
NCHy); 5.00 (br, 1H, NH, D,O exchangeable); 7.02(d,
2H, ArH); 7.45 (d, 2H, ArH); 7.67 (s, 1H, 8-H): 7.76
(s,JH, 2-H). Mass /z : 297 (M").

Anal.Cale. for C\¢H oNsO : C, 64.65; H, 6.40; N,
23.57%. Found : C, 64.80; H, 6.40; N, 23.40%.

Rearrangement of Products 11a—c :

General Procedure :

A suspension of 11 (0.5 g)in aqueous ethanol
(50 mi, 50%) was heated under reflux for 10 hr. The
solid product obtained was filtered off, and recrystal-
lized from the proper solvent to give 95% yield of 8a-¢
(m.p. and mixed m.p. with the products obtained from
e purinium salts 7a-¢ and the 6-chloropurine 9).

3-Alkvl-5-aming-1- 4-methoxyphenvl

: imidazolium-
4-carbonitrile iodides 12a-e :

General procedure

A mixture of 3 (0.0 ir /1
iodide (0.012 (0.01 mol) and the desired alky

e mol) in N, N-dimethyiformamide (13
n 1) was heated under reflux for 3 hr, The dark brown
solutlon. wa.s.evapt‘)rated 10 a gum; which when dis-
fgr; gd f}n dlgxz-m yielded a solid product ,which was fi -

Ol and recrystallized fron ont 10
give 12a-e, 1 the proper soly ent‘t

5~Aminb-]-(4-mcth0xvph’cnvl)
uim-4-carbonitrile indide 124 -

=3-methvlimidazoli-

. Yield (90%), mp. 1957 o¢ (abs. ethanol). IR
;IC:;]I 3110 (NH); 2220 (C=N). '"H-NMR (D.\rISO-d6)
A,I_iﬁz(;’sgg} &C‘E; 3.86(s, 3H, OCH3) ; 7.20(d, 2H:
m/7 : 228 (M*’ -HI)’. A, NH); 9.14(s, 1H, 2-0). Mas$

Anal. Cale. for ¢ A 1 365
N,15-73°/‘,’. Found : C 40, 12H;3IN,O : C,40.45; H, 3.63

60; H, 3.90; N, 15.50%.
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3-cthyl-1-(4-methoxyphenyl) im dazolium-

2-Amino-1-[N-methviformvyl__(amina)]-2-[(4-methoxv-

5-Amino-
4-carhonitrile iodide 12b:

Yield (69%), m.p. 187-9 °C (ethanol /dioxan).
R v/em' - 3235 (NH); 2225 (C=N). 'H-NMR (DMSO-
dg) & 1.50(t, 3H, CH:); 3.85(s, 3H, OCH3); 4.15(q, 2H,
CH,); 7.20(d, 2H, ArH); 7.50(br, 2H, NH,, DO ex-
changeable); 7.57(d, 2H, ArH); 9.16(s, 1H, 2-H). Mass
m/z : 242 (M"-HI).

Anal, Calc. for C|3H:51N40 . C, 42, ]()', H. 4.05;
N, 15.14%. Found : C, 42.20; H, 420, N, 15.30%.

5-Amino-3-(n-butvl)-1-(4-methoxyphenvl) imidazo-

phenyl) amino) ethylene-1- carbonitrile 13a ¢

Yield (58%), m.p. 153-4 °C (benzene/dioxan). IR
viem?! : 3410, 3305 (NH); 2168 (C=N): 1660 (C=0).
'H-NMR & :2.95 (s, 3H, NCH,); 3.80(s, 3H, OCH.):
4.75(br, 1H, NH, DO exchangeable): 5.05(br, IH. NH,
D,0 exchangeable); 6.75-7.50 (m. 5H. ArH, ArNH).
8.05(d, 1H, CHO). Mass m/z : 246 (M’).

Anal. Cale. for C;-H;aN.O, : C,58.54: H. 5.69;
N, 22.76%. Found : C, 58.80; H. 540; N, 22.60%.

2-Amino-1-[N-ethvlformyl amino]-2-{(4-methoxvph-

lium-4-carbonitrile iodide 12¢:

Yield {69%), m.p. 175-7 °C (ethanol/dioxan). IR
viem” 3445, 3135 (NH); 2215 (C=N). 'H-NMR
(DMSO-dg) 8 0.90(t, 3H, CHs); 1.40(m, 2H, CH-); 1.85
(m, 2H, CH.); 3.85(s, 3H, OCHy); 4.15(t, 2H. NCHa,).
7.15(d, 2H, ArH); 7.55(t, 4H, ArH, NHy); 9.20(s, 1H,
2-H). Mass nv/z : 270 (M™-HI).

Anal. Calc. for CysHoIN4O : C45.23; H, 4.77,
N, 14.07%. Found : C, 45.00; H, 4.70; N, 14.00%.

5.Amino-1-(4-methoxvphenyl)-3-(n-pentyl) imidazo-
lium-4-carbonitrile iodide 12d :

Yield (60%), m.p. 138-40 °C (dioxan). IR v/em' :
3375 (NH); 2217 (C=N). 'H-NMR (DMSO0-ds) § : 0.90
@, 3H,CH3); 1.30 (m, 4H, 2CH,); 1.90 (m, 2H, CH:).
3.85(s, 3H, OCHaj); 4.15(t. 2H, NCH,); 7.20(d, 2H.
ArH); 7.55(d, 4H, ArH,NH,); 9.20(s, 1H, 2-H). Mass
m/z : 284 (M -HI),

Anal. Calc. for C¢HyINLO: C, 46.60; H, 5.10;,
N, 13.59%. Found : C,46.30; H, 5.00; N, 13.50%.

5-Amino-3-(n-hexyl)-1-(4-methoxvphenyl)  imidazo-
lium-4-carbonitrile iodide 12¢:

Yield (57%), m.p. 126-8 °C (dioxan). IR v/iem™ -
3445 (NH); 2225 (C=N). 'H-NMR (DMSO-d,) & : 0.90
(t. 3H. CH.): 1.35(m, 6H, 3CH,); 1.90 (m. 2H, CH-);
3.85(s, 3H, OCHs); 4.10(t, 2H, NCHy); 7.20(d, 24,
ArH); 7.55(d, 4H, ArH, NH;); 9.19(s, 1H. 2-H). Mass
nvz ; 298 (M'-HI).

Anal. Cale. for C;-HaINO : C,47.89; H, 5.40;
N, 13.15%. Found : C,47.70; H,5.20: N, 12.85%.

2-Amino-1-[N-alkyvIformyl(amino)]-2-[{4-methoxvp-
henvi) amino] ethvlene-1- carhonitriles 13a-¢ :

General procedure ;

Aqueous sodium hydroxide solution (3 m), IN)
’u_-::s added 10 @ solution of 12 (0.005 mol) in water (151')
]::’j“:; ::':o'm t_?xlw})sf-{alnlrg. The resnhmg miNmre was
ratod o “e; :I;;n.:—lf‘-nh‘iur I hr The solid product sepa-
by L‘Xt:zu:t'i';‘,. ’1 l!e{r:,d (fff (products 13a, b were obtained
- CYaporated f!'”‘(;‘:‘\-:gf’f””.l--n;t\ﬂnf .wuhcl»lm'(.\mnn and
. Yaltzzad frop i p}u ,, \l:‘. 'L,'d, with water and recrys-

PEE SGIVENT 10 give 13a-e,

cnvl) amino] ethylene-1- carbonitrile 13b:

Yield (57%), m.p. 168-9 °C (benzene/dioxan) IR
viem” : 3405, 3290 (NH): 2165 (C=N): 1655 (C=0)
IH-NMR  (DMSO-de) &:1 15(1.3H.CHj): 3.35(m.2H.
CH,); 3.753(s. 3H.OCHa): 5.95(br. 1H, exchangezble),
6.30 (br, 1H. NH, D-O exchangeable), 80-7.20 m,
4H. ArH): 8.00(d. 1H, CHO): 8.25(br, 111, NH. D0 ex-
changeable). Mass m/z, 260(M").

Anal. Calc for CL‘H“‘.N.;Oz - C. 6000, H.6.15;
N. 21.54%. Found : C, 60.30; H, 6.15; N, 21.50

2-Amino-1-|N(n-butvDformyl-amino]-2-[(4-methoxy-
phienyl) animo] ethvlene-1-carbonitrile 13¢:

Yield (55%) m.p. 156-8 °C (benzene /dioxan). IR
viem™ 1 3390, 3220 (NH). 2175 (C=N); 1650 (C=0),
TH-NMR §0.90 (t 3H. CH;): 1.35 (m. 2H.CH-). 1 60
(m, 2H, CH-): 3.40 (m, 2H. NCH-) 3.80 (s, 3H, OCH.).
4.75(br. 1H. NH, DO exchangeable). 4.95 (br, 1H, NH,
D.O exchangeable). 6.60-730(m, 3H., ArH. ArNH).
8.10(d, 1H, CHO). Mass nvz : 288 (M),

Anal. Cale. for (f]s”:nN.zO:f C. 6250, H, 694
N, 19.44%. found : C, 62.20; H. 6.80; N, 19 30%;.

2-Amino-1-|[N-(n-pentyD) formvl aminol-2-{(4-neth-
oxyphenvhaminolethvlene-1-carbonitrile 13d :

Yield (56%), m.p. 130-2 °C (methanol) IR viem®
3425, 3340, 3230 (NH); 2165 (C=N); 1650 (C=0). 'H-
NMR & 0.85 (1, 3H, CH,); 1.25 (m, 4H. 2CH.). 1 65(m
2H, CHa); 3.30 (m. 2H. NCHs): 3 80 (s. 3H, OCHy).
4.70(br, 1H, NH, D.O exchangeable); 4 95(br, 1H, NH
D-O  exchangeable).6.60-7.35 ¢(m. ."lL ArH, Ar;\’H)"
8.10(d. IH, CHO). Mass mv'z - 302 (M) '

~Aml Cale. for C,¢HxN,O; - C, 63.58, H, 7,28, N,
18.54% Found - C, 63.30. H, 7 10: N_ 18.70%%

> A . .
2-Amino-1-IN-(n-henv 1) formyl-amino)]-2-14-meth-
oyyphenyl) amino} ethylene-1-carbonitrile 13e

Yeild (60 %), mp. 131-3 “C (benzene) IR viem'
3,"775 (NH), 2170 (CaNy, 1030 (C=0Q) “H-NMR &
‘J..ts'\ (UL 3H, CHa): 125 (m, 6H, 3CH., 160 an, 2H
CHa), 335 (m, 21, NCHy). 3,75 (s, 31L OCH.). 4.74
(br, 1H, NH, exchangeable), 503 (br, 11, Iv’H DU
exchangeable), 6 60-7.30 (m, 3H, Art, ArNH) S.Oi (d
1, CHO), Mass méz : 316 (M), | T,



3 1
i Rasyouit
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General provedure §

A solunon of 13 (001 mob) cthanol (30mbh
cerimne cone hvdrochlone acid (172 ml) was heated
u :fz;.;:\ for 3 hr The muxture was then cmpomlg:d.
;.t:: lefted precipitate was treated with cold water. fil-
rered and ervstallized fiom methanol to give 14a-e.

1 4-Methony phemy Damino-1-methy limidazole-S-
carbonitrile 14a:

Yicld (66%), mp 1578 °C IR viem' 3355
(NH), 2190 (C=N) 'H-NMR & 3 65(s, 3H, NCHa);
1RiNs, TH, OCHy). 0 15¢0r, 1H, NH. D;O exchange-
able), 6 88(d 2H. ArH), 720 (d, 3H, ArH, 2-11). Mass
mzs 228 (M)

Amal Cale
N, 24 36% Found

for C,;H N0 C.6316.H, 526,
(-' “‘ “ﬂ‘ li' s '\“. N. :J,(V()onl.

Funld{d-methovy phenyDaminoimidazole-5S-
carbonitnle 14b;

Yield (54%), mp. 1324 °C. IR v/em™ ;3340
(NH), 2195 (CeN) "H-NMR 8 143 (1, 3H, CH;);
3758 31, OCHL), 3 95 (q, 2H, CH;,), 6.32 (br, 1H, NH,
D0 exchangeable), 6 85 {(d. 2H, ArH), 7.25(d. 3H,
Artl 2-H) Mass myz: 242 (M),

Anal Cate. For CiHy G NLO - C. 64 46 H, 577 N,
23 14% Found - C, 64 30, H, 560, N, 23.20%.

-(n-BunyD-4-(4-methoxyphenyDaminoimidazole-S-
carhonitrile 1de:

Yield (67%), mp 108-10 °C. IR v/em' : 3330
(NH), 2200 (C=N)'H-NMR 8 093 (1, 3H, CH,): 1.35
(, 2H, CHy). 180 (m, 2H, CH,). 375 (s, 3H, OCH,);
390 (1 2H. NCH:) 6.35 (br, 1H, NH, D:O exchange-
able). 685 (d, 2H, ArH)Y, 7.20 (d, 3H. Artl 2-H). Mass
m'z 270 (M)

Anal. Cale. for C\HNO : C, 66.67; 1, 6.67;
N, 20.74%,. Found : C, 66.90; H, 6.40, N, 21.00%.

4-(4-Methoxvphenvl) amino-1-(n-pentvDimidazole-3-
carbonitrile 14d :

Yield (53%), mp. 110-2 °C. IR v/em™ ;3335
(NH): 2190 (C=N). 'H-NMR §0.90 (1, 3H, CHs); 1.30
(m, 4H, 2CH,); L85 (s, 2H, CH»); 3.75(s, 3H, OCH,);

390 (1, 2H, NCH.); 6.20 (br, 1H, NH, D0 exchange-
‘ able); 6.85 (d, 2H, ArH); 7.25 (d, 3H, ArH, 2-H). Mass
miz 284 ().

_ Anal. Cale. for CgHxNJO :C, 67.61; H, 7.04;
N, 19.72%: Feund : C, 67740; H, 6.80, N, 21.00%,

|

_I.(n-lI_C\'\'I)ul-(-l-m(‘lhoxyplwuyu_&,_;‘n"imi‘l
crbonitrile 14e: 1

Yield (53%), mp. 112-3 °C. IR viem! .,
(NH): 2210 (C=N). "H-NMR 8 0.85 (1, 31, ¢y o
(m, GH, 3CH,); 1.80 (m, 21, CH,); 3.75(s, 3”'00;;
390 (1, 2H, NCHy); 6.10 (br, TH, NH, D10 exclyy,
able), 6.85 (d. 2H, ArH); 7.20 (d, 3H, ArH, 2.4 .
m/z . 289 (M), .

Anal, Cale. for CjyHaN.O :C, 68.46, 1,73
N, 18.79%. Found : C, 68.60; H, 7.10, N, 18.80%
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