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ABSTRACT

Cyclo addition of benzal acetophenone to mercaptopyrimidine (1) afforded
thiopyranopyrimidine (5). Ethylglycinate (7a) reacted with chloropyrimidine
(6) to produce deazapurine (10) while ethylphenylglycinate (7b,c) yielded
pyrrolopyrimidine (9a,b). The synthesis of pyrimidodiazpen (13) was
achieved from the condensation reaction between compound (6) and
hydrazine derivative (11). The synthesis of pyrimidoquinoline (16),

pyridopyrimidine (21), (24) was also described.
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

It waswell known that pyrimidinederivativeswere
of great biologicd interest, especidly asantimicrobid™
4 Anti-HIVBE anti-inflammatory!”® and antitumor
agents® 8. Fused pyrimidines continueto attract con-
Sderable attention because of their great practica use-
fulness, primarly dueto very wide spectrum of biologi-
ca activities. Thisisevident in particular from publica-
tions of regular reviews on the chemistry of systems
wherethepyrimidineringisfused to various hetero-
cycles such as purines, pteridines, quinazolines,
pyridopyrimidines, triazolopyrimidines,
pyrazol opyrimidines, pyrimidoazepines, furopyrimidines
and pyrolopyrimidines. Many s mplefused pyrimidines
such aspurinesand pteridineswerebiologicaly active
by themselves®?, or were essential components of
very important naturally occurring substances (i.e.,
nucleic acids). Somepteridinederivativeswere aso
used asanti-leukemic drugs?, or potassium conserv-
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ingdiuretics?. In addition, several quinazolineaka-
loidsexhibit hypnotic?24, bronchl dilatory!?®, and an-
timdarid!®? activity. 2-Thiouracilsand 6-aryl-2- thiou-
racilswerewdll known for their antimicrobid, antican-
cer and antiviral activities?®30, Although chloro/
mercapto pyrimidineswerereadily obtainable viaeffi-
cient synthetic routes®*2, Theuutility of theseversatile
pyrimidines for the construction of azino and
diazapenopyrimidine hasreceived very limited atten-
tion®*3%, In conjugation of our effort directed toward
the synthetic potential of chloropyrimidines®l. The
chemistry of the 4-(mercapto\chloro)-5-
acetylpyrimidinewasherereported.

RESULTSAND DISCUSSION

Cycloaddition reaction of mercapto function to ac-
tivated ethenylic compound werewe | known and docu-
mented®7, they have been widdly usedinthesynthesis
of variousheterocyclic systems.
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Thestartingmaterid, pyrimidinthione (1) waspre-
pared accordingto literature procedure by reaction of
benzoylisothiocynate and enaminone™. Inprinciple,
both nucleophilic nitrogen and thiol of pyrimidinthione
(2) cantake part in the cycloaddition reaction with ac-
tivated double bond to form N-adduct (A) or S-ad-
duct (B). Inour preliminary report we have shown that
S-adduct of compound (1) isformed upon cyanoethy-
lationreaction.

Thiopyranopyrimidine (5) was synthesized by one
pot of base catalyzed two components reaction of
mercaptopyrimidine with Michael acceptor p-
nitrobenzal acetophenone. Based the absence of ab-
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sorption of carbonyl, the expected products (2), (3)
and (4) wereruled out (Scheme 1).

A reasonable mechanism for the construction of
thiopyranopyrimidinederivative (5) wouldinvolvethe
initial addition of pyrimidinthiol (1) to
benza acetophenone derivativeforming Michaed adduct
(B), then (B) into thereactive species (C), which un-
dergoes 1,3- acetyl shift, with theformation of ester
(D). Finally, theelimination of acetic acid, lead tothe
formation of thetarget thiopyranopyrimidinederivative
(5) (Scheme 2). The 'H NMR spectrum of
thiopyranopyrimidine (5) showed multiplet at 6 (6.6—
8.6) ppm for methinyl and aromatic protons.
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Scheme 1

To examinefurther scope of the methodol ogy, the
bifunctiona compound (6) wasemployedto subject with
N-arylglydnae(7a-C). Theresultsindicated that aryl group
of glycinate bearing elther satirically hindered group at
ortho position (2-ethyl phenyl) or € ectron acceptor group
(3-chlorophenyl), weresuitabl efor thesynthesisof com-
pound (9a,b). The IR spectrum of compound (9a, b)
showed astrong absorption at 1653 and 1647 cm-! due
to the carboxylic carbonyl. TheH NMR spectrum sig-
nal at 6 12.9 ppm for the carboxylic proton.

A cyclization reaction takes place with compound
(6) inthecaseof phenylglycinateresultingintheforma:
tion of pyrrolopyrimidine (10) (scheme 3). Deazapurine
(10) was characterized by IR and *H NMR spectra.
Pyrrolopyrimidine (10) show the characteristic signal
of pyrrole OH at 6 10.6 ppm. The IR spectraof com-
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pound (10) displayed the characteristic absorption band
for OH intheregion 32403500 cm™ 1.

Base catalyzed substitution of the chloro group of
compound (6) with thiocarbamate (11a) provided
pyrimidodiazapen (13), presumply viatheformation of
non isolablehydrazine derivative (12) followed by in-
tramol ecular nucleophilic heterocyclization vial ossof
H.S (scheme4). This construction was potentiated by
the presence of mercapto proton at 6 11.4 ppm. IR
spectrum for compound (13) contained band at 1680
cm- ! dueto the carbonyl group.

Displacement of chloro group of chloropyrimidine
(6) with thiocarbamate (11b) furnished
quinolinopyrimidine(16). A reasonable mechanismfor
theformation of (16) wasproposed in (scheme5). The
formation of (16) was expected to proceed viainitial
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reaction of (11b) and bifunctional compound (6) to af-
ford acetylheterocyclic amine(14), and thentheintramo-
lecular cyclization would providenonisolableinterme-
diate (15), which sequenttlid H,O and CS, dimination
to afforded thefinal product ??!!!. Thestructureof this
product was proved by its spectroscopic datathus, IR
spectrum of compound (16) lack the carbonyl and NH
function

4-Amino-5-acetylpyrimidine (17) was prepared
by amonolysisof 4-chloropyrimidine (6)%9. In an at-
tempted to prepare pyrimidopyrimidine (19) by re-
fluxing of compound (17) with ammonium
isothiocynate in dioxin the starting material wasre-
covered completely unchanged. In contrast when the
reaction was conducted under thermal process

pyridopyrimidine (21) isobta ned and non of thiourea
derivative (18) or itscyclized product (19) (isformed
may be dueto the deactivation of (-NH.,) by strongly
acceptor nature of pyrimidine) (scheme6)

Thetransformation of 4-amino-5-acetyl pyrimidine
(17) into pyridopyrimidine (21) probably proceeds
through theintermediacy of (20) through the addition
of enolicformof (17) toisothiocynate and subsequent
heterocyclization by thelossof NH, molecule. The'H
NM R spectrumwas consi stent with thestructure of the
new compound (21), which displayed asinglet for the
proton at positionsat 6 2.5, 4.1 and 7.2 ppmin addi-
tiontoaromatic protonat 6 (7.5 —8.2) ppm. Thestruc-
turewas a so confirmed by the presence of C=Sand
C=0Oat 1373 and 1672 respectively.
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Compoundshaving formula(24a,b) wasobtained  viacondensation of 4-amino-5-acetylpyrimidine (17)
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with aldehydein basic medium [ethoxideor triethy-
lamine] thus, heterocyclization of compound (17) with
m-nitrobenzal dehyde afforded pyridopyrimidine
(24a,b). Presumably via the initial formation of
cinnamoyl ptrimidine (22) followed by intramolecular cy-
cloaddition and subsequent aromatization *H NMR of
the adduct (24) showed the presence of hydroxyl pro-
tonat 6 8.1 ppm, alsogavebandat 3077 cmtinitsIR
spectrum.

Whilethereaction of benzal dehydewith4- amino-
5-acetylpyrimidine produced thecinnamoyl derivative
(22a). Cinnamoylpyrimidine (22a) waswel | character-
ized by IR and 1H NMR spectra. Schalcone (22a)
showed signal for ethylenic and aromatic proton at 6
(6.02-8.5) ppm. The IR spectrum of
cinnamoylpyrimidine (22a) displayed at 1674 cm* for
ketonic carbonyl.
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EXPERIMENTAL SECTION

General procedures

All melting pointswere uncorrected and werere-
corded on Biichi 510 apparatus. IR spectra were re-
corded as KBr disks on a Perkin- EImer 383- Spec-
Erometer and FTIR spectrometer Nicollet, impact 400.

H NM R was obtained aBruker Ac 200f and Ac 250,
DRX400instrument at room temperatureusing TMS
asinternd standard. Micro analysiswerecarried out at
micro anaytical center, Cairo University, Egypt and
Friedrich— Schiller University, Jena, Germany.

1- 5-Acetyl-4-methyl-2-phenyl-6-thiopyrimidine (1)
Was prepared according to the reported proce-
durel®3,

— @)u;am'c CHEMISTRY
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2- P-nitrobenzal acetophenone

Was prepared according to the reported proce-
dure .

3- 6-p-(Nitrophenyl)-3-phenyl-[2,3-d]-
thiopyranopyr midine(5)

An equimolar amounts of pyrimidine (1) and p-
Nitrobenzalacetophenone was refluxed in
ethoxidé\ethanol for five hoursthen neutralized with
hydrochloric acid. Thesolid obtained uponfiltrationand
crystallized from ethanol gave 90% of (5) asbrown
solid: mp 190 °C. Anal. Calcd. For C_H,N.S: C
76.28,H 11.80, N 5.56. Found: C 76.20, H 11.78, N
5.5. 'H NMR spectrum, §, ppm: 2.502(s, 3H, CH,)
and 6.6- 8.6 (m, 17H, ArH’s) and methinyl)

4- N-arylglycinate (7a-c)

Was prepared according to the reported proce-
dure“!

5- N-(o-ethylphenyl)-4-methyl-5-car boxy-[2,3-
d]pyrrolopyrimidine(9b)

Anequimolar anountsof chloropyrimidine(6) and
N-arylglycinate (7b) wasrefluxed in ethanol inthepres-
ence of TEA for five hours. The solid obtained upon
concentration, dilutionwithwater (20ml), acidification
with acetic acid and crystallized from methanol gave
80% of (9b) asbrown dolid: mp210°C. Anal. Calcd.
For CH,,N,O,: C 71.04, H 11.45, N 9.94. Found:
C71.01,H 11.40,N 9.91. *H NMR spectrum, 8, ppm:
1.9(s, 3H, CH,), 2.5(s, 3H, CH,), 7.32-8.45(m, 9H,
ArH’s) and 12.9(s, 1H, COOH). IR spectrum (vmax,
cm-'): 1546 (C=N), two strong peaks at 776, 699
(metadi-substituted benzene), 1653 (C=0 of a,B- un
saturated acid).

6-N-(m-chlor ophenyl)- 4-methyl-5-car boxy-[2,3-
d]pyrrolopyrimidine(9c)

Anequimolar anountsof chloropyrimidine(6) and
N-arylglycinate (7c) wasrefluxed in ethanol inthepres-
enceof TEA for five hours. The solid obtained upon
concentration, dilutionwithwater (20ml), acidification
with acetic acid and crystallized from methanol gave
70% of (9c) asbrown solid: mp 155 °C. Anal. Calcd.
For C, H,,N,O,Cl: C64.91, H 10.46, N 9.08. Found!:
C 64.80, H 10.40, N 8.98. *H NMR spectrum, 6,
ppm: 2.501(s, 3H, CH,), 7.5-8.1(m, 9H, ArH’s) and

@Wu'c CHEMISTRY co—

13(s, 1H, COOH). IR spectrum (vmax, cm-'):
1564(C=N), two strong peaks at 777, 696 (metadi-
substituted benzene) and 1647 (C=0 of a,3- un satu-
rated acid).

7- N-phenyl- 4-hydr oxy-[2,3d]pyrrolopyrimidine
(10)

Anequimolar amountsof chloropyrimidine(6) and
N-arylglycinate(7a) wasrefluxedin ethanol inthepres-
ence of TEA for five hours. The solid obtained upon
concentration, dilutionwithwater (20 ml), acidification
with acetic acid and crystallized from methanol gave
70% of (10) asbrownsolid 10: mp 215°C. Anal. Calcd.
For C H,.N,O C 76.17, H 11.96, N 8.6. Found C
76.12, H 11.90, N 8.1. *H NMR spectrum, 8, ppm:
2.5(s,3H, CH,), 7-8.4 (m, 10H, ArH’s) and 10.6(s,
1H, OH). IR spectrum (vmax, cm'): 1654(C=N),
3240-3500(0H).

8- thiocarbamate (11a,b)

Was prepared according to the reported proce-
dure2,

9- 4-Methyl-7-thio-[2,3-d]pyrimido-1-thia-5,7-
diazap-4-ene(13)

Anequimolar amountsof chloropyrimidine (6) and
thiocarbamate (11a) wasrefluxedin 20 ml methanol in
the presence of sodium carbonatefor five hours. The
solid obtained upon dilotion with water and acidifica-
tionwith hydrochloric acid was collected and crystal -
lized from methanol gave 70% of (13) asbrown solid:
mp 122 °C. Anal. Calcd. For C H,,N.S,: C62.97,H
10.79, N 12.24. Found C 62.90, H 10.70, N 12.20.
'H NMR spectrum, 8, ppm: 2.5(s, 3H, CH,), 7.1-
8.5(m, 5H,ArH’s)and 11.4(s, 1H,  SH). IR spec-
trum (vmax, cm-!): 1622 (C=N) and 1680 (C=0).

10- N-(o-ethyl)-4-methenyl-6-thiopyrimido-1,5-thi-
azine(16)

A solution of chloropyrimidine(6) (0.01 mole) and
thiocarbamate (11b) (0.01 mole) in methanol (60 ml)
was heated under reflux for five hours, the solid sepa-
rated upon cooling were crystaized from methanol and
gave 60% of (16) as brown solid: mp 250 °C. Anal.
Calcd. For C,H,N.S,: C 59.32, H 9.31, N 9.02.
Found C 59.30, H 9.30, N 8.99. *H NMR spectrum,
o, ppm: 1.21(t, 3H, CH,), 2.509(s, 3H, CH,), 2.497
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(s, 3H, CH,), 2.601- 3.303(q, 2H, CH,) and 7.006-
8.182(m, 9H, ArH’s) andIR spectrum (vmax, cm-'):
1636 (C=N) and 753 (O- disubstituted aromaticring).

11- 4-Amino-5-acetylpyrimidine(17)

Was prepared according to the reported proce-
dure®,

12- 4-Oxo-6-thio-[2,3-d]-pyridopyrimidine (21)

A mixtureof aminopyrimidine(17) (0.01mole) and
ammoniumthicynate wasfused for half hour then add
acetic acid and pour on water. The solid obtained upon
filtration and crystalized from methanol gave 70% of
(21) as brown solid: mp 200 °C. Anal. Calcd. For
C_H,,N,OS: C 66.79, H 10.45, N 10.62. Found C
66.70, H 10.42, N 10.60. *H NMR spectrum, 3, ppm:
2.506(s, 3H, CH,), 4.129(s, 2H, CH,), 7.288(s, 1H,
NH) and 7.567-8.470(m, 5H, ArH’s). IR spectrum
(vmax, cm'): 3464 (NH), 1373 (C=S), 1672 (C=0)
and 1563 (C=N).

13- 4-amino-6-methylcinnamoylpyrimidine (22a)

A mixtureof aminopyrimidine(17) (0.01mole) and
benzaldehyde (0.01 mole) was refluxed in
ethoxide\ethanol then neutrdized with hydrochloricacid.
The solid obtained upon filtration and crystallized from
methanol gave 80% of (22a) asbrown solid: mp 210
°C. Anal. Calcd. For C jH, N,O: C67.18, H 12.53,
N 8.7. Found C 67.15,H 12.4, N 8.4.'H NMR spec-
trum, 6, ppm: 2.172(s, 3H, CH,), 6.02(s, 1H, CH eth-
ylenic) and 6.025-8.579(m, 12H, ArH’s+NH,). IR
spectrum (vmax, cmr1): 1674 (C=0).

14- 4-Hydr oxy-6-(m-nitr ophenyl)pyridopyrimidine
(24)

A mixtureof aminopyrimidine(17) (0.01mole) and
m-nitrobenzal dehydewasrefluxed in methanol for four
hour inthe presence of TEA. The solid obtained upon
concentration, dilutionwithwater (20ml), acidification
with acetic acid and crystallized from methanol gave
90% of (24) asbrown solid: mp 256 °C. Anal. Calcd.
For C,,H,,N,O,. C 36.48, H 5.20, N 4.25. Found C
36.44, H 5.10, N 4.20. *H NMR spectrum, 8, ppm:
2.543(s, 3H, CH,) and 7.626-8.174(m,
10H,ArH’s+OH). IR spectrum (vmax, cm-'): 3077
(OH), 1647 (C=N) and two strong peaksat 772, 697
(dueto metadi-substituted aromatic ring).

—= Pyl Peper
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