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ABSTRACT

Alkylation of 6-aryl-4-oxo-2-thioxopyrimidine-5-daonitriles (la-¢ afforded the key intermediat&a-e, which
underwent further alkylation at N-3 nitrogen atompon treatment with-halofunctionalized compounds, namely:
ethyl bromoacetate, chloroacetone, chloroacetylawet chloroacetonirile, or monobromomalononitrite gerform
2-alkylthio-6-aryl-5-cyano-4-oxo-3-substituted-3jdydropyrimidines 7-9. Heating 7-9 with hydrazine hydrate
produced imidazo[1,2-a]pyrimidine derivativd®-15. Treatment oflO0a with each of ethyl cyanoacetate, ethyl
acetoacetate, or acetylacetone gave pyrazoloimiolgamidine derivatived8a,b, 19 respectively. CompouriDa
reacted with carbon disulphide to give oxazoloimziolayrimidin@0. Reaction of the imidazopyrimidine derivative
15awith glacial acetic acid or thiourea afforded triglbimidazopyrimidine®l,22 Also, compound5aunderwent
cycloaddition reaction upon treatment with eithdr ghthalic anhydride or acrylonitrile to give 2-ping-4,12-
dioxopyrimidino[2°",1"":2",3 limidazo[1",57:2,3][ B ,4]triazolo[1,5-b]isoindole-3-carbonitrile Z3) or 8-amino-2-
phenyl-4-oxo-7H-pyrimido[27,1":2,3]imidazo[1,5-b][2,4]triazepine-3-carbonitrile Z4), respectively. Imidazo
pyrimidines15d,eunderwent cyclocondensation upon heating with eddlormic acid, formamide/ formic acid or
ammonium thiocyanate to produce the pyrimido[2fifine derivative®5a,b, 26and 27,respectively.

Keywords: ImidazoPyrimidine; pyrazoloimidazopyrimidine; pyticloimidazotriazepine.

INTRODUCTION

Pyrimidine and fused heterocyclic pyrimidine detives have received significant attention overphst few years
owing to their therapeutic and pharmacological prtps[1-6].Imidazopyrimidines are used as anti-HIx],
antifungustic [8], anticoccdial agents [9], andagdulators of key biological targets [10], edsnovel series of
imidazopyrimidines have been discovered that pbtenhibit p38 and suppress the production of TNpha in
vivo [11]. Many fused triazolopyrimidines and tetrazolopydimes are well known for their antibacterial [1&}d
antifungal activities [13]. Furthermore, some seieé thiazolo[3,2-a]pyrimidine derivatives have bgwepared and
investigated for their anti-inflammatory [14] andti@ancer[15] activities.

On the other hand, functionalized 4-oxo-2-thioxapydines are of considerabimportance as excellent precursors
for the synthesis dfused pyrimidines. They have been extensivelyadtilito prepare different fused heterocycles
including thiazolo-[16], triazolo-[17], tetrazold-8], pyrazolo-[19], and imidazopyrimidines [10,16].continuation
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of the work directed to synthesis of different netgclic compounds [20-23], we herein report ongkethesis and
utilization of some 2-substituted alkylmercaptoipydines to attach and annelate a variety of hetgres to the
pyrimidine nucleus.

MATERIALS AND METHODS

All melting points are uncorrected and were takemmpen capillaries on a Gallen Kamp apparatus. daicalysis
was carried out at the Microanalytical units, Facuwf science, Cairo University. IR spectra wereoreled as
potassium bromide pellets on Perken Elmer FT/ IResy 2000 spectrophotometdi-NMR and**C-NMR spectra
were measured in DMSO-d6, using JEOL-JNM-EX 270 NBectrometer. Chemical shifts are expressed in
ppm using TMS as the internal standard. MS wererted on a HP model MS-5988 spectrometer at electro
ionizing energy 70ev.

Synthesis of 6-aryl-5-cyano-4-oxo-2-thioxo(alkylt)i1,2,3,4-tetrahydropyrimidines la-c and 2a-Ehe starting
compoundda-canda-ehave been synthesized according to reported puoesdl7,24].

Synthesis of pyrimidinonehydrazidederivative 3.

To a solution oRe (3.15 g, 0.01mole) in dioxane (25ml) hydrazine fayel (2.5g, 0.05 mole) was added and the
reaction mixture was heated, under reflux, fort@then evaporated under reduced pressure. Theolilict thus
obtained was crystallized from ethanol as whitestag. Yield 61%, m.p. 238-240 °C. IR (KBr); 3282H), 2204
(CN), and 1683cf (CO).H-NMR; (DMSO-d) 51.70 (br,s, 2H, Ni D,0-exchangeable), 3.81 (s,2H, §H7.14-
7.51(m,5H, Ar), 8.0 (s,1H, NH J®-exchangeable), and 8.21 ppm(s, 1H, NHO®xchangeablédnal.Calcd for
C13H11Ns0,S (301.32): C, 51.82; H, 3.68; N, 23.24; S,10.64rHd: C, 51.46; H, 3.46; N, 23.12; S, 10.30.

Arylmethylidinehydrazino derivatives 4a,b.

A solution of the hydrazide derivatid3.01g, 0.01mole) in ethanol (20 ml) containing fdrops of piperidine was
treated withp-chlorobenzaldehyde grmethoxybenzaldehyde (0.01mole). The reaction mixtuas heated under
reflux for 3 h, left to cool, then poured into caléter and acidified with HCI. The solid formed widtered off and
recrystallized from the proper solvent.

Compound 4awas obtained as yellow crystals recrystallized fretimanol. Yield 78%, m.p. 280-281 °C. IR (KBr);
3208 (NH), 2212 (CN), and 1653 &m(CO). MS; m/z (%): M-Ph; 347 (4.0), 238(73), 212(52.2), 184(71.9),
141(14.5), 127(28.8), 104(52.4), 89(100), 77(37aBY 51(32.1Anal.Calcd for GgH14CIN5O,S (423.88): C, 56.67;
H, 3.33; N, 16.52; S, 7.56; Cl, 8.36. Found: C686H, 3.19; N, 16.34; S, 7.23; Cl, 7.61.

Compound 4bwas recrystallized from dimethylformamide as pg#ow crystals. Yield 70%, m.p. 301-303°C.IR
(KBr); 3157 (NH), 2208 (CN), and 1658En(CO).H-NMR; (DMSO-d;) & 3.78 (s, 3H, CH), 3.82 (s,2H, CH),
6.90-7.81 (m, 10H, Ar+CH), 8.0 (s,1H, NHO-exchangeable), and 8.21 ppm(s, 1H, NED#&xchangeable). MS;
m/z (%): M" 419 (32).Anal.Calcd for GH;;N505S (419.46): C, 60.31; H, 4.09; N, 16.70; S, 7.6surid: C, 60.22;
H, 3.98; N, 16.54; S, 7.34.

2-(5-Thioxo-4,5-dihydro-1H-[1,2,4]triazol-3-ylmettithio)-4-oxo-6-phenyl-3,4-dihydro-pyrimidine-5-chonitrile

(5): To a solution o3 (3.01g, 0.01mole) in ethanol (15ml), potassiunedlhianate (0.97g, 0.01mole) was added and
the reaction mixture was heated, under reflux3fbrallowed to cool and poured into cold water theidlified with
HCI. The formed precipitate was filtered off andmestallized from ethanol giving yellow crystalsie¥ 65%,m.p.
259-260 °C. IR (KBr); 3190 (NH), 2199 (CN), and $68m" (CO)H-NMR; (DMSO-d;) § 2.30(s, 1H, NH, BO-
exchangeable),3.12(s, 2H, @H 7.15-7.68(m,6H,ArH+NHBO-exchangeable) and 8.21ppm(s,1H,NH,0OPb
exchangeable). MS; m/z (%):'M342(85.4) Anal Calcd for G4H,o0NgOS, (342.40): C, 49.11; H, 2.94; N, 24.54;
S, 18.72. Found: C, 49.31; H, 2.75; N, 24.42; S88.7

2-(5-Thioxo-4,5-dihydro-1H-[1,3,4]oxadiazol-3ylmeththio)-4-oxo0-6-phenyl-3,4-dihydro-pyrimidine-5-
carbonitrile (6). To a stirred mixture 03 (3.01g, 0.01mole) and potassium hydroxide (1.88g@1lmole) in ethanol
(25ml), carbon disulfide (3.8g, 0.05mole) was addeapwisely. The reaction mixture was allowed to f&tr 5 h,
heated under reflux for another 8 h, then leftdol@and poured into cold water. Acidification wittCl gave a pale
yellow precipitate which was filtered off and restgilized from dilute dimethylformamide.Yield 64%.p. 280-
282°C.IR (KBr); 3127 (NH), 2218 (CN), 1444(CS), abhgl76 cnm' (CO)H-NMR; (DMSO-d;) 33.96(s, 2H, CH),
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7.42-7.90 (m, 5H, ArH), 10.03(s, 1H, NH.O-exchangeable), and 10.65ppm(s, 1H, Nk 2xchangeableAnal.
Calcd for G4HgNsO,S, (343.38): C, 48.97; H, 2.64; N, 20.40; S, 18.6@ukd: C, 48.67; H, 2.39; N, 20.23; S,
18.21.

6-Aryl-3-carboethoxymethyl-5-cyano-2-methylthioeko-3,4-dihydropyrimidines7a-c

Ethyl bromoacetate (1.67g, 0.01 mole) was addeal ttirred refluxing mixture da-q0.01 mole) and potassium
carbonate (1.38 g, 0.01 mole) in ethanol (25 mif) #h. The reaction mixture was left to cool, palieto cold
water and acidified with HCI. The solid productrfeed was filtered off and recrystallized from theger solvent.
(Tables 1,2).

Synthesis of 8a-e and 9d,e.
Alkylation of 2a-d with chloroacetone, chloroacetylacetone, or moowtmmalononitrile according to the previous
method but using acetone as a solvent in placthahel. (Tables 1,2).

6-Aryl-5-cyano-3-cyanomethyl-2-methylthio-4-oxo-3gehydropyrimidines 9a-c.

A mixture of 2a-c (0.01 mole), potassium carbonate (1.38g, 0.01reuhel) chloroacetonitrile (0.76g, 0.01mole) in
dimethylformamide (20 ml) was stirred over nightrabm temperature then poured into cold water andifeed
with HCI . The solid formed was filtered off anccrgstallized from the proper solvent. (Tables 1,2)

Table (1) Characterization data of S-alkyl-N-substuted pyrimidin-4-one derivatives 7-9

o Analysis
Compound | Molecular formula | Yield% r(zglv(er(]i)) Color Calcd. / Found%
C H N S
| CBeRoS | e | il [BRi Rl e e
| OGS | e | 1% Fhetow | 2% 3% 1] 009 021
| ommes | | sl [en an nel se o
s | OB | e | 0 Tume | 084102 072 s
o | CTLANOS | | 10 Tume | 597 3% 28] 02 o3
oo | omNeS | | i Tt ] o o
0 | OBNSS o | Eein Ten | 985523 sw o
o | OTHENOS | 7 | 2875 [ume | 223101977 520 o
s | CRNOS | a0 | 2R Teion | 5% 35 9% e nae
o | CHENOS |y | F022 eiow | 5% 2% 1790 1016 s
oo | RS | e | 2 Tvewon | 5% 32| 1% 027 10
s | CameS | | i Taom | 9% 2% 2] 0 o
o | OHENOS |y | 2 Toun | B0 28] 5] o oas

* Cl % for: 7b, Calcd: 9.76, Found: 8.58b,Calcd: 10.64, Found: 10.2&¢, Calcd: 9.10, Found: 8.219b,Calcd: 11.21, found: 10.6®e,
Calcd: 10.37, Found: 9.48.

1-Amino-7-aryl-2,5-dioxo-1,2,3,5-tetrahydroimidaZigR-a]pyrimidine-6-carbonitriles10a-c.

To a solution of7a-c (0.01 mole) in dioxane (25ml), hydrazine hydra&tes(g, 0.05 mole) was added. The reaction
mixture was stirred under reflux for 3 h then evaped under reduced pressure. The solid formedeggstallized
from the proper solvent. (Tables 3,4).

1-[(4-Chlorobenzylidene)-amino]-2,5-dioxo-7-phen¥|2,3,5-tetrahydroimidazo[1,2-a]- pyrimidine-6-cavhitrile
(12)

To a solutionl0a (2.67g, 0.01 mole) in ethanol (20ml),containing fewmps of piperidinep-chlorobenzaldehyde
(1.40g, 0.01mole) was added and the reaction naxtas refluxed for 3 h, then left to cool and pduirgo cold
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water. The yellow product formed was filtered offdarecrystallized from DMF/ethanol. Yield 60%, m290-
293°C.

IR (KBr); 2212(CN), 1654(CO), and 1580 em{N=N),MS; m/z (%): 349/351(100/29.9%alCalcd for
C,0H12.CIN5O; (389.79): C, 61.63; H, 3.10; N, 17.97; Cl, 9.08uRd: C, 61.60; H, 3.12; N, 17.93; Cl, 8.76.

Table (2) Spectral data of S-alkyl-N-substituted psimidin-4-one derivatives 7- 9

Comp. IR (KBr) cm % 'H— NMR (8-ppm ); m\z (%)

2217(CN ), 1740(CO),1681¢h(CO); 'H-NMR;(DMSO-d) 5 1.25 (t, 3H, CH), 2.10(s, 3H, Ch), 4.19(s, 2H, Ch), 4.22(q, 2H,
7a | CH,),7.65-8.00 ppm (m, 5H, ArHFC-NMR: 12.3,14.1 (Ck), 41.1,62.0(Ch), 94.0(C-5), 117.0(CN), 126.2, 127.3,128|5,
134.0,161.0(sp2 C), 163.1,168 (2CO); MS; m/Z; BR9 (9.0).

2213(CN ), 1739(CO), 1670 AifCO); 'H-NMR;(DMSO-ct) & 1.41 (t, 3H, CH), 2.32(s, 3H, CH),3.86(s, 2H, Ch), 4.22(q, 2H,

b | C1,),7.10(d,2H,A), 7.31(d,2H,Ar): MS:m/z:\363 ( 23.6).

~o | 2215(CN), 1741(C0),1671 CHCO); H-NMR;(DMSO-4) 5 1.40 (t, 3H, CH), 2.30(s, 3H, Ch), 3.61(5,3H,CH), 3.86(s.2H,CH,
4.21(0,2H.CH),6.82(d,2H,Ar), 7.42(d,2H,Ar); MS; m/z: 359 ( 42.7 ).

oa | 2219(CN), 1725(CO), 1681 ch{CO); 'H-NMR;(DMSO-) 5 2.60 (5, 3H, Cbl), 2.71(s, 3H, SCF), 2.78 (5, 2H, Cb), 7.56-7.93
ppm ( m, 5H, ArH ); MS; m/z: M 299(63.0).

oo | 22LLCN), 1724(C0), 1670 G(CO); 'H-NMR,(DMSO-0) 5 3.10 (s,3H.CH), 3.96 (5,2H,CH), 4.12(s. IF,NH,Boexcangeable)
7.12 (d, 2H,ATH), 7.33 ppm (d,2H,ArH); MS; m/z:"MB33 (65.0 ) /335(20.30).

oo | 2214(CN), 1727(CO), 1663 CMCO); H-NMR;(DMSO-d)  3.12 (s,3H,CH), 3.67 (5.3H.CH), 4.10 (5, 2H.CH) 4.12(5.1H, NGO

exchangeable), 6.88 (d,2H ,ArH), 7.32 ppm (d,2H] A, MS; m/z: M; 328(72.0).

8d | 2218(CN), 1732(CO),1652 ch{COY); 'TH-NMR;(DMSO-&) 52.53 (s, 6H, 2CH), 2.73(S, 3H, SCH), 5.08 (s, 1H, CH), 7.61-7.94 pp
(m, 5H, ArH); MS; m/z: (M- COCHs); 299 ( 28.88 ).

=

2218(CN), 1729(CO), 1665 ¢h{CO) H-NMR;(DMSO-t) 5 1.41 (t, 3H, CH), 2.10 (s, 6H, 2Ckl), 3.21 (g, 2H, Ch), 5.18 (s, 1H,

8e CH), 7.41 ppm (d, 2H, ArH), 7.53(d,2H, ArH); MS/an(: M*/M*2- COCHy); 346/348 ( 13.58/4.1).

9a | 2213(CN), 1681 cfh(CO); *H-NMR; (DMSO-d) 52.74(s, 3H, Ch), 5.21 (s, 2H, Ch), 7.61-8.03 ppm (m,5H, ArH); MS; m/z : M
282 (94.4).

o 2221(CN), 1672 ¢ (CO); 'TH-NMR;(DMSO-d) & 2.35(s, 3H, Ch), 4.28(s, 2H, Ch), 7.13 (d, 2H,ArH), 7.34 ppm (d,2H,ArHjcC-

NMR: 14.3 (CH),25.8(CH), 94.0(C-5), 115.0(CN), 127.3,128.5, 134.0,1682(C), 166.1 (CO); MS; m/z : ¥816(32.0).

2219 (CN), 1661 cfh(CO).JH-NMR;( DMSO-a) & 2.10(s, 3H, CH), 3.81(s,3H,Ch), 4.22(s, 2H, Ch), 6.93 (d,2H ,ArH), 7.31ppn}
9c | (d,2H,ArH)EC-NMR: 14.1 (CH),26.4(CH), 54.3(CH), 94.0(C-5), 115.0(CN), 127.3,128.5, 134.0,16G2(C), 163.1 (CO); MS
m/z : M";312(42.0).

od | 2212 (CN), 1676 cih(CO);"H-NMR;(DMSO-G) & 1.98(s, 3H, CH), 4.40(s, 1H, CH), 7.49-7.81 ppm (m, 5H, ATH). M&/z: M;
307(22.0).

9e 2216(CN), 1665 cm(CO). MS; m/z: M/M*%341(31.0) / 343(9.6).

Synthesis of 3-p-tolylazo derivative 13.

p-Methyl benzenediazonium chloride, prepared frotoludine (1.08g, 0.01 mole), sodium nitrite (1.639.015
mole) and HCI, was added to an ice-cold mixtur&@H (2.67g, 0.01mole) and NaOH (0.4g, 0.01 mole)yiridine

(20 ml). The reaction mixture was allowed to stahdoom temperature for 1 h then poured into watke product
obtained was filtered off and recrystallized frothanol. Yield 68%, m.p. 255-257 °C.

IR(KBr); 3235,3168(NH), 2214(CN), 1699, 1654(2C0), and 1595crtN=N). AnalCalcd for GoHisN;O,
(385.38): C, 62.33; H, 3.92; N, 25.44. Found: C082H, 3.63; N, 24.98.

1-Amino-7-aryl-2-methyl-5-oxo-1,5-dihydroimidazaP-a]pyrimidine-6-carbonitriles14a-c,its 3-acetylnalogue
14d and 1,2-diaminoimidazopyrimidinones 15a-e

The title compounds were synthesized starting fBave or 9a-e following method described for the synthesis of
compoundd.0a-c (Tables 3,4).

2-Amino-1-benzyl-5-0xo-7-phenyl-1,5-dihydroimidd¢2-a]pyrimidine-6-carbonitrile (16)
The title compound was prepared by aminolysisQafwith benzylamine following method described fb®
(Tables3,4).

2-Ethyl-3,5-dioxo-7-phenyl-2,3-dihydro-5H-thiazol8,2-a]pyrimidine-6-carbonitrile (17)

To a stirred mixture oRe(3.15g, 0.01 mole) and potassium carbonate (1.88% mole) in ethanol (25 ml),
ethylchloroformate (1.08 g,0.01 mole) was addec fdaction mixture was heated under reflux for t,to cool
and poured into water then acidified with HCI. Twecipitated product was filtered off and recryigat from
dioxane.(Tables 3,4).
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Pyrazolo[1',5":3,4]imidazo[1,2-a]pyrimidine-7-carbdrile derivatives 18a,b and 19 (General Procedyre

To a solution 0108 (2.67g, 0.01 mole) in ethanolic sodium ethoxidrigon (0.23g sodium and 20 ml ethanol),
an equimolecular amount of either ethylcyanoacetiteylacetoacetate, or acetylacetonewas addedrédution
mixture was heated under reflux for 10 h, left émlcand poured into cold water. The solid produstamed was
filtered off and recrystallized from the propenamit. (Tables 3,4).

2-Thioxo-6-0x0-8-phenyl-1H,6H-[1,3,4]oxadiazolo-[b :3,4]imidazo[1,2-a ] pyrimidine-7-carbonitrilé20).

A mixture of10a(2.67g, 0.01 mole) and potassium hydroxide (0.D6@1 mole) in pyridine (15ml) was treated with
5 ml carbon disulphide. The reaction mixture wastée under reflux for 5 h then cooled and pouré¢d water.
Acidification with HCI gave compoung0 as orange crystals which was filtered off andyst@llized from ethanol.
(Tables 3,4).

2-Methyl-6-0x0-8-phenyl-1H,6H[1,2,4]triazolo[1",53;4]imidazo[1,2-a]pyrimidine-7-carbo-nitrile (21).

A stirred solution of 1,2-diaminoimidazo[1,2-a]pyidine derivativel5a (2.66g, 0.01 mole) in acetic acid (10
ml)was heated under reflux for 10 h. The reactioxture was cooled and poured into water, to affarsblid that
was filtered off and recrystallized from dilute géme. (Tables 3,4).

2-(Mercapto)-6-oxo0-8-phenyl-1H,6H-[1,2,4]triazold[,5 :3,4]imidazo[1,2-a]pyrimidine-7-carbonitrile2R).
A mixture of 15a (2.66g, 0.01mole) and thiourea (0.01mole) wasdulee 1 h then cooled. The product was
triturated with aqueous alcohol, filtered off ambdly recrystallized from ethanol (Tables 3,4).

Alternative procedure

Toa mixture oflba (2.66g, 0.01 mole) and potassium hydroxide (0.3B1mole) in ethanol (15ml), carbon
disulphide (3.8g, 0.05mole)was added. The reactidture was heated under reflux for 4 h, cooled podred into
cold water then acidified with HCI. The solid fordhevas filtered off and recrystallized from etharithe products
obtained by both procedures gave the same m.pedwmxp. and spectral data.

2-Phenyl-4,12-dioxopyrimido[2°",1"":2",3 ]imidazo[,b:2,3][1,2,4]triazolo[1,5-b]isoindole-3-carbonite(23).
A mixture of 15a (2.66g, 0.01mole) and phthalic anhydride (0.01lnalas fused for 1 h, then cooled and the
product was recrystallized from ethanol (Table9.3,4

8-Amino-2-phenyl-4-oxo-7H-pyrimido[2°,1":2,3]imida#]1,5-b][1,2,4]triazepine-3-carboni- trile (24).

A mixture of 15a (2.66g, 0.01mole) and acrylonitrile (0.54ml, 0.01e)an pyridine (20 ml) was heated under
reflux for 7 h, left to cool and poured into coldter then acidified with HCI. Crystallization ohe separated solid
product from ethanol ga@¥(Tables 3,4).

Synthesis ofpyrimido[2,1-flpurine derivatives 258General Procedure)
A mixture of15d,e(0.01mole) and formic acid (10ml) was heated umdéux for 10 h then left to cool. The brown
crystalline product thus formed was filtered oftlgsurified by boiling several times with ethanobfles 3,4).

Synthesis ofpyrimido[2,1-f] purine derivative 26.

A mixture of compoundl5d (2.91g, 0.01 mole), formamide (10ml), formic a¢&ml) and dimethylformamide
(5ml), was heated under reflux for 10 h and thdowadd to cool. The solid product formed was filereff and
recrystallized from dilute dimethylformamide as pédown crystals (Tables 3,4).

Synthesis of pyrimido[2,1-f] purine derivative 27.

To a solution ofL5d(2.91g, 0.01mole) in acetic acid (20 ml) ammonidmodyanate (3 g, excess) was added.The
reaction mixture was heated under reflux for 6efft, to cool and poured into water. The solid prdduas filtered

off and recrystallized from ethanol (Tables 3,4).
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Table (3) Characterization data of fused pyrimidinederivatives 10a-c and 14-27

o Analysis
Compound | Molecular formula | Yield% r(nsglvfer% color galcd. /HFoundOﬁI)
o | TP | e B o 2T RS
o | e | [ e [ b
o | T | e | 00wl B 1 2
e | T [ [ [we [2o[in]0
o | TR | | S e (R iR IR
L4c “ooam. | 70 | (iowane) | " | 5568 | a1 | 2369
14g St | 68 | (nanot | B | eyac| 4| 21
152 “eee 61 | (@iomr | PO | 5560| 375 | 3154
st | O00T00 | 5 | Diowane) | PO | o150 | 306| 271
e “90615 | 50 | (Dioxane) | B0 | 2660 | 405 | 25.39
150 e 68 | Enano) | B0 | o7'6e| 308| 3360
et | CUenC | 2 | Goen | Bown | ores | 3an| Bor
16 ey 72| Gioxane) | YW | 7038 | 440 2048
17% | CiHuNsO:S 341.34| 78 (%izg;;ﬁz) Yellow gg:gg ggg iggé
18a GeHeNsO, 316.27 69 (2A7058§Z)6 vellow | o0 80| 525 | 2657
180 “lhs0. | ™ | (Emano | B | 6130| 358 | o007
19 “%iss. | 62 | (ehano | B | 6510| 390 2110
20 | CubNO:S30030) 62 | BT | orange| 2435 | 550 | 550
21 | GoHuN020028 | 66 | ool | Orange| 6'o7 | 333 | 850
20 C1HesNsOS 308.32 78 é‘iﬁ;ﬁ) Yellow gj:gg g:gg gig
23 | GHoN0 37834 70 | SR | eut | oodl| Dad| 550
24 | GoHaN031720 | 61 | g | Brown | eor | 360 | 5000
25a | GHNO31028 | 70 | EUR | rown | 2090 250 | S0es
25b* | CiHiCIN0,353.72| 73 (g;aznﬁ) Brown | 2095 | 228 | 27.72
26 | GotNo31829 | 73 | GiUE | erown | sood| 290|300
27+ | CtiNo0S,40945| G2 | @t | mrown | aoel| D | Soee

*Cl% for 25b, Calcd; 10.02, Found: 9.40.
** S0 for:20, Calcd: 10.36, Found: 9.722, Calcd:10.39, Found: 10.127, Calcd: 15.65, Found: 14.82.
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Table (4) Spectral data of fused pyrimidine derivaives 10a-c and 14-27

Compound IR (KBr) cm ™% *H-NMR (8-ppm ); m\z (%)

3460,3237 (NB),2217(CN),1702 (CO),1675 (COJH-NMR (DMSO-&) & 3.56(s, 2H, NH, D,O-exchangeable), 4.24(s, 2H
10a CHy), 7.56-7.64 (m, 5H, ArHYC-NMR: 47.4(CH), 94.2(C-5), 115.0(CN), 127.3,128.5, 136.0,163p2(C), 163.1,170.0 (2CO}:;
MS; m/z:M*; 267(100.0°

3309, 3284(Nk), 2203(CN),1677(CO),1670(CORI-NMR;(DMSO-th) 5 2.31 (s,2H, NH,B0-exchangeable), 3.67 (s,2H,gH

100 6.85 (d,2H ,ArH), 7.31(d,2H, Ar H) ; MS; m/z:'¥M*? 301 (45.0) /303(13.8).

10¢ 3293, 3204(NH), 2194 (CN), 1686(CO), 1675(CCH-NMR;(DMSO-d:) § 2.11 (s,2H,NH ,BO-exchangeable), 3.54(s,3H,gH
3.76 (s,2H,CH), 6.85 (d, 2H,ArH) , 7.28(d, 2H, ArH) ; MS; mMt*; 297(37.3).

14a 3333, 3289 (Ni), 2200 (CN), 1674(COJH-NMR; (DMSO-d) § 1.99 (s, 3H, Ch), 3.60(s, 2H, Nk D,O-exchangeable), 4.45

(s, 1H, imidazo H3), 7.49-7.78(m, 5H, ArH); MS; mkt"; 265(52.7).

14b 3409, 3206(N), 2210 (CN), 1679 (CO) ; MS; m/z:'M299(32.6).

Lc 3309, 3278(NH), 2198 (CN),1676(COJH-NMR; (DMSO-th) 5 1.87 (s, 3H, Ch), 2.73(s, 2H, NB| D,O-exchangeable), 3.75(,
3H, Cky), 7.15-7.78 (m, 5H, 4 ArH+1H, imidazoH3 ); MS; m/z:*; 295(43.0'

14d 3277, 3420 (NB), 2206 (CN),1680(CO) ; MS; m/z: M307(23.40).

3300, 3208 (NK), 2198(CN), 1674 (COJH-NMR; (DMSO - d) § 2.10 ( s, 2H, Ni D,O-exchangeable), 3.32(s, 2H, NH.0O-
15a exchangeable), 6.84-7.78 (m, 6H,5 ArH+1H, imidaz8 }3*C-NMR: 73.4(CH), 93.6(C-5), 115.7(CN), 126.1,12128.5,
136.0,139.3,162.0 (sp2 C), 164.2 (CMS; m/z :M'; 266(16.30

3268, 3104(NH), 2208(CN), 1668 (COYH-NMR;(DMSO-d) 5 3.56(s, 2H, NH, D,O-exchangeable), 4.52(s, 1H, imidazoHB),

15b 7.18(s, 2H, NH, D,O-exchangeable), 7.48-8.19(m, 5H, ArH) ; MS; m/Z :\69; 241(14.26) | 243(4.10).

3302,3280(NH),2204(CN),1784 (CO):H-NMR; (DMSO-d) & 2.13( s, 2H,NH D,O-exchangeable), 3.22(s, 2H, NHD,O-
15¢ exchangeable),3.82(s,3H,§H6.72-7.58 (m, 5H, 4 ArH+1H, imidazo H3FC-NMR:54.6(CH), 74.2(CH), 93.3(C-5), 115.5
(CN), 126.3,127.2, 128.4, 139.0,159.3,162.0 (sp2L64.0 (CO); MS; m/z :M 296 (24.21).

3475, 3296 (NH),2206(CN),1674 (CO}H-NMR; (DMSO-d;) § 2.10 (s, 2H, Nk D,0O-exchangeable), 3.31(s, 2H, NHD,O-

15d exchangeable),7.-7.70 (m, 5H, ArH) MS; m/z:M*%; 292 (82.8)

3451, 3218(NH), 2217(CN), 1676 (COJH-NMR; (DMSO-a) 5 2.10 (s, 2H, Nk D,O-exchangeable), 3.21(s, 2H, NHD,O-

15¢ | oxchangeable), 6.85 (d, 2H,ArH) , 7.31(d,2H, AtMS: m/z: M /M*Z 325(12.3) / 327(3.7).

3334, 3168(Nk), 2211 (CN), 1674 (COJH-NMR; (DMSO-h) 5 2.33(s, 2H, NI, D,0O-exchangeable), 4.31(s,2H,Q6.51(s,
16 1H, imidazo H3), 7.13-7.56(m, 10H, ArfAC-NMR; 39.6(CH), 74.2(CH), 93.3(C-5), 115.5 (CN), 126.2,127.48 52136.0,
139.0, 141.4,151.3,162.0 (sp2 C), 164.0 (CO); M&; M'; 341(15.3).

2215(CN),1727(C0O), 1675(CON-NMR;(DMSO-tk)51.40(t,3H,CH), 4.31(q,2H,CH), 4.52(s, 1H,CH),7.10-7.45(m,5H,ArH);

1 MS;m/z: M"- COOEL; 269(19.9).

18a 3454, 3240 (NH), 2215, 2213 (CN), 1697, 1669 (2GOMSO-d;) 5 4.23 (s, 1H, pyrazoloH3), 7.56-7.64 (m, 6H, 5Arhtidazo
H4), 10.67 (s, 1H, NH, fD-exchangeable); MS; m/z:'M316 (21.4).
3448, 319 (NH), 2217 (CN), 1699, 1675 (2CBENMR; ( DMSO-d) § 2.32 (s, 3H, Ch), 4.27 (s, 1H, pyrazolo H3), 7.57-7.67

18b (m, 6H, 5ArH + imidazo H4), 10.65 (s, 1H, NH,@ exchangeable) °C-NMR: 29.1 (CH3), 55.1 (pyrazolo-C3), 93|3
(Pyrimido-C5), 96.2 (imidazo-C4), 115.5 (CN), 126127.4, 128.6, 136.0, 162.0 (sp2 C), 163.0, 171199,(3CO); MS; m/z: M
; 333 (19.1).

19 3464, 3257 (NH), 2215 (CN), 1698, 1666 (2CB):NMR; (DMSO-d;) & 1.10 (s, 3H, Ch), 2.21 (s, 3H, Ch), 3.84 (s, 1H,
pyrazolo H3), 7.1-7.42 (m, 6H, 5ArH+imidazo H; MS; mz: M*-COCH;; 289 (9.8)

20 3185 (NH), 2218 (CN), 1676 (CO), 1430 (CH):NMR; (DMSO-d) & 2.26 (s, 1H, NH, BO- exchangeable), 7.13-7.42 (m, 6H,
5ArH+ imidazo H4); MS; m/z: M 309 (22.0).

21 3316 (NH), 2211 (CN), 1667 (CO¥-NMR; (DMSO-d) & 1.20 (s, 3H, CH), 2.31 (s, 1H, NH, BD-exchangeable), 7.13-7.36

(m, 6H, 5ArH+imidazo H4); MS; m\z: K290 (13.5).

3248 (NH), 2698 (SH), 2215 (CN), 1676 (COH-NMR; (DMSO-) & 3.59 (s, 1H, imidazo H4), 6.91 (s, 1H, SH,(D
22 exchangeable), 7.49-7.59 (m, 5H, ArH), 8.23 (s, lH, D;O-exchangeabléfC-NMR: 93.3 (Pyrimido-C5), 95.2 (imidazo-C4),
115.5 (CN), 126.2, 127.4, 128.6, 133.2,136.0, 1682 C), 163.0pyrazol-C3), 163.8 (CO) MS; m/z: N*; 308 (22.4)

3204 (NH), 2210 (CN), 1732, 1674 (COM:NMR; (DMSO-tk) 5 7.21-7.95 (m, 10H, 9 ArH+imidazo H6 ), MS; m/&12(22.0),

23 212 (19.0). 162 (31.2), 127 (6.8), 104 (62.4), 780).

3300, 3270 (NK NH), 2210 (CN), 1676 (CO)*H-NMR; (DMSO-d) § 2.13 (s, 2H, Nk, D,O-exchangeable), 3.30 (s, 1H, NH
24 D,O-exchangeable), 4.13 (d, 1H, triazepine H9), §91LH, imidazo H6), 7.12-7.53 (m, 6H, S5ArH+triairepH10); MS; m/z :
M*-C3HoNy; 251 (42.1).

25a 3431, 3111 (NH), 2231 (CN), 1671, 1668 (COM-NMR; (DMSO-d) & 3.46 (s, 2H, N D,0-exchangeable), 7.58-7.86 (m,
6H, 5ArH+NH, D,O-exchangeable), 9.36 (s, 1H, pyrimido H2) ; M$z oM"; 319 (22.3).

25b 3440-3146(Np), 2221(CN), 1695 and 1686 (CO);MS; m/z M % 353(100) / 355(3L.8).

3248, 3199, (Ni), 2210 (CN) and 1671 ch(CO)H -NMR ;(DMSO-d) § 2.13(s, 2H, NK D,0O-exchangeable), 4.61(s, 2H,

26 NH,, D,O-exchangeable), 7.13-7.42 (m, 6H, 5ArH+ purine) HVES; m/z :M'; 318(24.5).
3280, 3119(NH, Nk, 2225 (CN) and 1670 cHiCO).H -NMR ;(DMSO-a) & 3.44(s, 2H, Nk D,O-exchangeable), 7.58-7.69
27 (m, 6H, 5ArH+NH DO- exchangeable), 11.07(s, 1H, NkDBexchangeable), 11.81(s, 2H, NMHO- exchangeable); 13C-NMR:

93.3(Pyrimido-C5),115.5 (CN), 109,126.2,127.4, 52836.0, 146.0,157.2,162.0, (sp2 C), 164.0 (CO)7E69.1(2CS); MS;
m/z: M"- CH;N,S; 334(100).
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RESULTS AND DISCUSSION

The synthetic strategy is based on S-alkylatioB-afyl-4-oxo-2-thioxopyrimidine-5-carbonitriled -¢) [24] with
methyliodide, ethyliodide, or ethyl bromoacetatlfaing reported procedure [17], to afford the katermediates
2a-e(Scheme 1).

o o)
NC NC
E—
A Y
Ar N S Ar N SR
H
la-c 2a-e
Ar Ar R
a= GH a=GHs , CHs
b= GHCHp b=GHClp . Ch
¢ = CHOCHzp ¢ =CgH,OMep, CH,
d= C6H5 y C2H5
e=GHs , CH,COEt
Scheme 1

The synthetic potential o2e has been investigated through its conversion ihéo respective hydraziBeupon

reaction with hydrazine hydrate in dioxane (Sch&neElemental analysis and spectral dat& wfere compatible
with the assigned structure. Condensation of thdrdmide derivative3 with p-chlorobenzaldehyde ang-

methoxybenzaldehyde, in refluxing ethanol, gave ahdmethylidinehydrazino derivativeta,b (Scheme 2). The
structure of compounda,bwas confirmed on bases of their spectral and raitatytical data, (Experimental).

Compound3 was further utilized to connect a triazolethionel axadiazolethionemoieties to the pyrimidine gy
—SCH~— link, represented by compoun&sand 6, respectively. This involved reaction & with potassium
thiocyanate in ethanol or condensation with cartisalphide in ethanolic potassium hydroxide solut{&cheme
2). Compounds$ and 6gave expected values in elemental analyses andrapdata, (Experimental). The IR
spectrum o displayed absorption bands characteristic of (NBN), (CO), and(CS) at 3057, 3127, 2218, 1665,
and 1444cm, respectively. ThéH-NMR spectrum (DMSO-+) of 6 showed signals &t 3.96 (s, 2H, Ch), 7.42-
7.90 (m, 5H, ArH), 10.03 (s, 1H, NH,D exchangeable) and 10.65 ppm (s, 1H, NFD Bxchangeable).

(0]

NC NH
ArCHO | /)\

PH N T SCH,-C-NH-N=CHAr
4a,b
0 o)
NC
oe _ NH4 | NH NC NH N~ NH
> L KSCN | Al s
PH~ N~ “SCH,CONHNH, = P Ny SCH,™N
3 5
o)
H
c NCfNH N—N
-2 s
a, Ar=CgH,Cl-p /)\ S

PR >N TSCH™O
6

b, Ar = CgH,OCH;-p

Scheme 2
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2a-d

pooop

Vi

2e

0]
NC
—
Ar N/ N

O
NC OCH < NH
| N /\n/ S NoH, 10 a-c 2
/)\ © O
Ar N~ scH, e o
7a-c 7§L> | N/\f
N

a, Ar= G
b, Ar=CgH.Cl-p

¢, Ar= CHOCHgp 1la-c
fe) Ry (6] R
NC o NC
N” COCH;  NH, NN
| Y —t Rt
— Dioxane _—
P N~ SR AT N N
8a-e 14a-d  NHy
R=H , R1=H , Ar=GHs a R=H Ar= GHs
R=H , R1=H Ar= GH4Cl-p b, R=H, Ar= GH,Cl-p
R=H , Rl=H Ar= GH,OCH,p ¢ R=H ,  A=GH,0CHp
R=CH, R1=COCH, Ar=CsHs d, R=COCH, Ar=CgHs
R=GHs, R, = COCH;, Ar= CgH,Cl-p
O R
N,H NC N
— | BN N—NH,
Dioxane b
Ar N N
R
o 15ae M2
NC
| N CN
A
Ar N SCH; (o)
9a-e PhCH,NH N
P | )\/\>—NH2
a, R=H , Ar=GHs 9a =
b, R=H , Ar=GH,Cl-p P N N
¢, R=H , Ar=GH,0C
6 RoON| A G reP 16 CHPh
e, R=CN, Ar=GH,Clp
Q O
NC
| N COOGH
5
=
P N)\S
17

i : ethyl bromoacetate; ii : chloroacetone; iii : chlorogdatetone;
iv : chloroacetonitrile; v : monobromomalononitrile; vithg/ichloroformate.

Alkylation of 6-aryl-5-cyano-2-methyl (ethyl) thié-oxo-4,5-dihydropyrimidine®a-dat N-3 nitrogen atom could
hopefully provide favorable substrates, to constrfused pyrimidine derivatives, on treatment with
halofunctionalized compounds, namely: ethyl bronetaie, chloroacetone, chloroacetylacetone, chletoatile,
or monobromomalononitrile. This reaction was conddcin ethanol, acetone, or dimethylformamide, lie t
presence of potassium carbonate as a base [2%Jerform 2-alkylthio-6-aryl-5-cyano-4-oxo-3-substéd-3,4-

Scheme 3
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dihydropyrimidines 7,8,and 9 (Scheme 3). Compourildd gave expected values in elemental analyses antrapec
data, (Experimental).

Heating of 6-aryl-3-carboethoxymethyl-5-cyano-2-hydthio-4-oxo-3,4-dihydro-pyrimidinesa-owith hydrazine

hydrate in dioxane under reflux led to desulphation and cyclization to produce the sulphur-freenpound 1-

amino-2,5-dioxo-7-aryl-1,2-dihydro-3H,5H-imidazo1a]pyrimidine-6-carbonitriled 0a-c rather than its isomeric
pyrimido[2,1-c][1,2,4]triazine structurkla-c Scheme B

Assigning the structur&0 for the reaction product was based ofHt8IMR and MS spectra and by chemical proof
as well."H-NMR spectrum (DMSO-+) for (10/11) showed, one FD exchangeable singlet signalsa?.56 assigned

to NH, group besides the expected L&hd phenyl proton signals &t4.24 and 7.56-7.64 ppm, respectively,
otherwise, two BO-exchangeable signals corresponding to two NHpgomould be expected. The mass spectrum
of the compound in hand showed the molecular ioakpet m/z: 267(100%), a fragment of m/z: 252 (2.9%)
corresponding to loss of NHind other fragment ions in agree with structifa.

The chemical proof of structur®0 was obtained from reasonable derivatizations baseids amino and active
methylene functions. Thug0awas allowed to condense wiachlorobenzaldehyde to afford the schiff's bage
(Sheme 4). The IR spectrum 12 showed disappearance of Nabsorption band and appearance of an azomethine
band at 1580cth Mass spectrum of compouri® showed fragments ah/z: 349/351(100/29.9%), 238(65.0%),
211(18.3%), and 196(12.2%). Meanwhile, couplingcompoundl10a with p-methyl-benzenediazonium chloride
gave rise to the B-tolylazo derivativel3, (Scheme4). Compound® and 13 gave expected values in elemental
analyses and spectral data, (Experimental).

In analogy to compoundshydrazinolysis of compounda-e afforded the imidazo-pyrimidinéda-d, (Scheme3),
which gave compatible elemental analyses and spefdta,(Experimental).

CompoundsQa-e having activated nitrile moieties, underwent ogcndensation upon treatment with hydrazine
hydrate under similar reaction conditions to pragtie 1,2-diaminoimidazo[1,2-a]pyrimidine-6-carkiatés 15a-c
and 1,2-diaminoimidazo[1,2-a] pyrimidine-3,6-dicanitriles 15d,e (Scheme3). IR spectra dfba-e displayed
absorption bands near 3475, 3308, 2206, and 1675haracteristicof (Nk), (CN), and (CO), respectivelyH-
NMR (DMSO-d;) of 153 as an example, showed signal$ &.56 (s, 2H, NH, D,O exchangeable), 4.52(s, 1H,
imidazoH3), 7.18(s, 2H, NKD,O exchangeable), 7.48-8.19 ppm (m, 5H, ArH). Atbe, mass spectrum @bd, as
another example, showed the [M¥peak am/z 292(82.8 %).

On the other hand compourfh reacted with benzylamine producing 2-amino-1-bebzgxo-7-phenyl-1,5-
dihydro-imidazo[1,2-a]pyrimidine-6-carbonitrilel§) (Scheme 3). The spectral data together with tkenental
analyses were in agreement with the assigned steud (Experimental).

Alternatively, synthesis of compourit? was achieved by reacting of 2-carboethoxy methidpyrimidinonee

with ethylchloroformate in ethanolic sodium ethaxidolution (Scheme 3). The IR spectrum of compolnd
revealed no absorption band due to NH and displayedcarbonyl absorption bands on 1675(CO) and kg%

(ester carbonyl). Also, the mass spectrumidvghowed a peak at m/z: 269(19.9%) revealing tisatiblecular ion
(not detected) suffered loss of ethyl carboxylatiical COOGH?s,(Experimental).

Treatment of 1-aminoimidazopyrimidinoria with an equimolar amount of each of ethyl cyantatee ethyl
acetoacetate, or acetylacetone in ethanolic sodathoxide solution produced 2,6-dioxo-8-phenyl-1653
tetrahydropyrazolo[5:3,4]imidazo[1,2-a] pyrimidine-3,7-dicarbonitrild§a), 3-acetyl-2,6-dioxo-8-phenyl-1,2,3,6-
tetrahydropyrazolo[1°,5":3,4]-imidazo[1,2-a]pyrirme-7-carbonitrile {8b), or 3-acetyl-2-methyl-6-oxo-8-phenyl-
1H,6H-pyrazolo [1°,5":3,4]imidazo[1,2-a]pyrimidine€arbonitrile 19) respectively (Scheme 4).

Elemental analyses and spectral data of compod8dshband 19 were in full agreement with the proposed
structures, (Experimental). Appearance of ban@®2a6, 2213 ci (two CN), 1697 and 1669 ¢h{two CO) in the
IR spectrum of compounti8a supported its formation. Also, it$1-NMR (DMSO-d;) showed signals &t 4.23(s,
1H, imidazo H4), 7.56-7.64(m, 6H, 5ArH + pyrazolgiH&nd 10.67 ppm (s, 1H, NH,,O exchangeable). The mass
spectrum of19 showed a peak an/z 289(9.8%) corresponding to loss of acetyl radic@OCH; and other
fragments supporting its formation.
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p-CHglgrNHy | o
NaNO, HClI Z~N
PH N \
13 NH»,
(0]
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a) ethylcyanoacetate N
104 ) ethylcy it | )\ A\ R
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18a,b H ©
a, R=CN
b,R=COCH
(0]
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) acetylacetone: | )N\ AN COCH,
=
IS L N
N
19 Chs
(@)

CS/ Pyridine N /\>\
- | 7o

Scheme 4

Compound 10a reacted with carbon disulphide in pyridine to affo 6-oxo-8-phenyl-2-thioxo-1H,6H-
[1,3,4]oxadiazolo-[1°,5":3,4]imidazo[1,2-a]pyrimité-7-carbonitrile Z0) (Scheme 4). Elemental analyses and
spectral data of compourd were in agreement with the proposed structure gExpental).

The presence of 1,2-diamino moiety ifba could be utilized to annulate substituted triazalegs to this
imidazopyrimidine ring system. Thus5a underwent cyclization with glacial acetic acidpmduce 2-methyl-6-
0x0-8-phenyl-1H,6H[1,2,4]triazolo[1°,5":3,4]-imidafd , 2-a]pyrimidine-7-carbonitrile2().

Also, fusion ofl5awith thiourea resulted in the formation of the Broapto- triazoloimidazopyrimidine derivative
22. Meanwhile, cyclization ol5ainto compound2 has also been achieved by heating with carboripdiile in

132
Scholars Research Library



Abdelmoneim A. Makhlouf et al Arch. Appl. Sci. Res012, 6 (2):122-135

ethanolic potassium hydroxide solution (Scheme®)e structure of compoun@4 and 22 were supported by the
disappearance of the characteristic ,N#sorption bands in the IR spectra, and by comleatH-NMR and MS
spectra, (Experimental).

The imidazopyrimidinone derivativel5a underwent cycloaddition reaction, upon treatmeith wach of phthalic
anhydride or acrylonitrile to give 2-phenyl-4,12xopyrimidino[2,1" ;27,3 ]imidazo[1",5:2,3][1,2]triazolo[1,5-
blisoindole-3-carbonitrile 43) or 8-amino-2-phenyl-4-oxo-7H-pyrimido[2°,1":2,B8lidazo[1,5-b][1,2,4]triazepine-
3-carbonitrile 24), respectively (Scheme 5). Elemental analysesspedtral data of compoun@8 and 24 were
compatible with assigned structures, (Experimental)

(@)
NC
CH,COOH | N/\>\
> N
Pt N/)\N\ BN
21 N Ch
@)
NC
NH,CSNH, | N/\>\
N
(or)CS2/ KOH PH /)\ N |
N \
N SH
22 H
15a—
@)
NC N/\>\
] \
=
Phthalic anhydrl:de PI N)\N\ |
23 N
@)
@)
NC
acrylonitrile | )N\/\>—-NH H
~
Ph™ N N / 2
24 Nx
Scheme 5

Imidazopyrimidinone$5d,e having an enaminonitrile moiety, underwent cyolmdensation reactions upon heating
under reflux with each of formic acid, formamideffic acid in dimethylformamide or with ammoniumdbyanate
in acetic acid to produce the pyrimido[2,1-f] pe@riderivative5a,b, 26and27,respectively, (Scheme b
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(e) (@]
Bewe;
HCOOH ‘
d.e o | /)\ | /)
N N N

Ar \
25a,b  NH; a, Ar= CgHs
b, Ar= CgH4Clp
o) NH,
NC
HCONH,, HCOOH N NN
15d,e > | |
d, DMF P /)
P N N N
|
26 NH,
o NHCSNH,
NC
d,NHNCS N SN
CH;COOH /)\ /)\
Ph N ll\l N SH
27  NH,
Scheme 6

The IR spectra 025a,h 26 and 27 displayed absorption bands around 3150-3440, 2230, and 1695-1664 ¢
characteristicof (Nk), (CN), and (CO), respectively. The-NMR spectrum (DMSO-g) of 253, as a representative
example, showed signals at 3.46(s, 2H, NH, D,O-exchangeable), 7.58-7.86 (m, 6H, S5ArH+NHCD
exchangeable), and 9.36 ppm(s,1H, pyrimido H2). 3frectral data together with the elemental analysss in
agreement with the assigned struct@®<27,(Experimental).

CONCLUSION

A simple and efficient synthesis of new substituteitlazo-, Pyrazoloimidazo-, Triazoloimidazopyrinmds and
Pyrimidoimidazotriazepines have been synthesiagedng to their expected therapeutic and pharmagcéd
properties. Thetauctures of the newly synthesized compounds wezegm by both spectral and chemical methods.
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