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ABSTRACT

Amonalysis of 2-(chloromethyl)-4-oxo-benzoxainone(1l) with ammonium acetate under fusion gave the
corresponding  2-(aminomethyl)-4(3H)-quinazolinone(2). 4-Aryl-1H-pyrazing[ 2,1-b] quinazolin-6(2H)-ones(3a-d)
were prepared via treatment of 3 with w-bromomethyl arylketones in presence of fused sodium acetate in acetic
acid. Acetylation and alkylation of 3 with acetic anhydride, acetic anhydride fused sodium acetate and alkyl halides
yielded the corresponding monoacetyl, diacetyl derivatives(4,5) and N-alkyl derivatives(6).The mass spectral
fragmentation patterns of some prepared compounds have been investigated in order to elucidate the structure of
the synthesi zed compounds. Antimicrobial activities were assayed against test bacteria and fungi

Keywords: pyrazino[2, 1-b]quinazolines, mass spectral, lsgsis, biological activity.

INTRODUCTION

The quinazolinone core and its derivatives formiraportant class of compounds, as they are preseatlarge
family of products with broad biological activitieShey generally display useful therapeutic andrpia&ological
properties such as anticancer, anti inflammatomyi-@nvulsant, antihypertensive and antimalarizivity[1-22].
Moreover, the 4(3H)—quinazolinone moiety is foundseveral bioactive natural products[23,24]. Fasthreasons
their synthesis has received considerable attenBeweral groups have reported conventional préparanethods
which require reflux for several hours and the afSkarge volumes of solvent[25,26].

The electron impact (El) ionization mass spectainentations of some synthesized compounds wsrzided.
MATERIALSAND METHODS

Melting points were determined in Capillaries w&hrhomas Uni-melt apparatus uncorrected. NMR spetére

recorded on a general electric QE300 instrumentchedical shifts are given with respect to TMSspiectra were
recorded on a Perkin-Elmer 1420 spectrometer aBibead FTS7 (KBr). Mass spectra were obtained aleal

JMSD-300 spectrometer operating at 70 eV. Microges were conducted using an elemental analyzé. 110

2-(Chloromethyl)-4-oxo-3,1-benzoxazinone (1)
A mixture of anthranilic acid (0.01 mole), chlore&g chloride (0.01 mole) and fused sodium acefat@3mole) in
acetic acid (30 mL)was heated under reflux for 2timen cooled and poured into ice-water . The doliched was
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filtered off, washed with water, dried and purifibgl recrystallization with ethanol to givieas colorless crystals,
yield 87%, m.p: 16%C; IR (KBR): 1722(C=0), 1630(C=N), 1605, 1592(C=C), 112075(C-O) cnt. *H-NMR
(DMSO-d6):6 3.41(s, 2H, CH CH,CI), 7.13-7.91(m,4H,Ar-H) pprM S (m/z, %): 197(M2, 6.1), 196(M1, 14.2),
195(M", 51.3), 191(17.4), 160(48.7), 147(25.8), 146(17.003(100), 92(25.2), 91(37.4), 90(14.8), 77(45.2),
63(22.6), 51(27.8). Anal. Calcd. FosHCINO,: C, 55.26; H, 3.09; CI, 18.13; N, 7.16 . Found:55,11; H, 2.89;
Cl,17.93; N, 7.12

2-Aminomethyl-4-oxo -quinazolinone (2)

A mixture of1 (0.01 mole) and ammonium acetate (0.03 mole) wasd on a hot- plate for 1-2 hr. The reaction
mixture was cooled and poured into water. The crpamluct was filtered off , washed with water, driand
purified by ethanol to giv® as white crystals, yield 75%, m.p: 2@€5 IR (KBR): 3320-3300(NHK), 3296(NH),
1722(C=0), 1630(C=N), 1605, 1592(C=C) tmH-NMR (DMSO-d6):5 3.01(s, 2H, CkNH,), 6.31(s, 2H, NH),
7.16-7.91(m, 4H, Ar-H), 10.33(s, 1H, NH) ppm. Ms/#nPo): 176(M1, 15.9), 175(M, 27.5), 159(31.1), 145(100),
105(35.6), 91(45.9), 77(83.8), 50(32.4). Anal. @aleor GHyN;O: C, 61.70; H, 5.18; N, 23.99 Found: C, 61.48;
H, 4.98; N, 23.68

4-Aryl-6-oxo-1H-pyrazino[2,1-b]quinazolinone (3a-d)

A mixture of2 (0.01 mole) and-bromomethyl arylketones(such as phenacyl brondemethyl phenacyl bromide,
4-methoxy phenacyl bromide and 4-nitrophenacyl bdem) (0.01 mole) in presence of fused sodium &e(€)3
mole) in acetic acid (30mL) was heated under xefar 4 hr. The reaction mixture was cooled andrpdunto
water. The crude product was filtered off, washétth water, dried and purified by ethanol to givergmund 8a-d)
4-phenyl-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone(3a) as pale yellow crystals yield 80 %,m.p: 193 ; IR(KBTr):
3296(NH), 1715(C=0), 1630(C=N), 1605, 1592(C=C)'cm

'H-NMR (DMS0-d6):53.61(s, 2H, CkINH), 7.21-8.01(m, 10H, Ar-H and H-pyrazine), 1086(H, NH) ppmM S
(m/z, %):276(M1, 8.1), 275(M, 47.6), 198(28.9), 174(29.5), 159(39.5), 145(10M5(26.6), 92(47.3), 77(83.8),
50(32.4). Anal.Calcd. for GH13N3O: C, 74.17; H, 4.76; N, 15.26 Found: C, 73.884137; N, 15.11

4-(P-Tolyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (3b) as pale yellow crystals yield 73 %, m.p: 2Gt IR (KBr):
3320(NH), 1723(C=0), 1658(C=N), 1620, 1580(C=C)'cftHi-NMR (DMSO-d): 52.21 (s, 3H, CHHAr), 3.61(s,
2H, CHNH), 7.13-7.98(m, 9H, Ar-H and H-pyrazine), 10.38(34, NH)ppm.MS (m/z, %): 290(M1, 3.2),
289(M’, 24.1), 274(25.9), 198(100), 174(28.5), 159(29535(58.0), 105(26.6), 91(40.6), 77(81.1), 60(65.1)
50(26.9). Anal.Calcd. for fgH;sNsO: C, 74.72; H, 5.23; N, 14.52 Found: C, 74.515H9; N, 14.32

4-(P-methoxyphenyl)-6-oxo-1H-pyrazinag 2,1-b] quinazolinone (3c) as pale yellow crystals yield 70 %, m.p: 220

IR (KBr): 3285(NH), 1728(C=0), 1676(C=N), 1632, 1598(C), 1218-1077(C-O)cth 'H-NMR (DMSO-d;): &
3.58(s, 2H, CENH), 3.96(s, 3H, OCH), 7.17-7.91(m, 9H, Ar-H and H-pyrazine), 10.37(kl, NH) ppm.M S (m/z,
%):306(M'1, 13.2), 305(M, 67.8), 290(55.4), 274(45.0), 198(51.6), 174(40159(46.1), 145(100), 105(33.9),
91(31.9), 77(43.1), 64(33.3), 51(22.2). Anal.Calimat. C;gH1sN30,: C, 70.81; H, 4.95; N, 13.76. Found: C, 70.48;
H, 4.59; N, 13.63

4-(P-nitrophenyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (3d) as yellow crystals yield 62 %, m.p: 24QC; IR
(KBr): 3315(NH), 1720(C=0), 1605(C=N), 1612, 1583(@), 1530-1350(N@ cm®. 'H-NMR (DMSO-d6):
53.41(s, 2H, CHNH), 7.21-7.89(m, 9H, Ar-H and H-pyrazine), 10.841H, NH) ppmMS (m/z, %):321(M.1,
13.5), 320(M, 49.2), 274(68.9), 198(56.5), 174(53.2), 159(100%#5(78.1), 105(37.3), 77(56.5), 50(33.9).
Anal.Calcd. for G;HoN4Os5: C, 63.75; H, 3.78; N, 17.49 . Found: C, 63.433t%52; N, 17.17

2-Acetyl-4-aryl-6-oxo-1H-pyrazino[ 2,1-b]quinazolinone (4a-d)
A solution of3 (0.01 mole) in acetic anhydride (20 mL) was heateder reflux for 2 hr, then cooled and poured
into ice-water. The solid obtained was filtered @fashed with water, dried and purified by ethaodlive4.

2-Acetyl-4-phenyl-6-oxo- 1H-pyrazino[ 2,1-b] quinazolinone (4a )as white crystals, yield 83%, m.p: 2651R (KBr):
1733-1691(C=0), 1638(C=N), 1620, 1567(C=C)’ctH-NMR (DMSO-d): §2.35(s, 3H, CO C}}, 3.51(s, 2H,
CHy-N), 7.20-7.98(m, 10H, Ar-H and H-pyrazine)ppMsS (m/z, %): 318(M.1, 13.2), 317(M, 43.2), 302(26.8),
274(51.1), 197(48.9), 171(53.8), 145(100). Andk@afor CoH:sN3O,: C, 71.91; H, 4.76; N, 13.24. Found: C,
71.55; H, 4.37; N, 13.11
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2-Acetyl-4-( P-tolyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (4b) as pale yellow crystals yield 63 %, m.p: 282
IR (KBr): 1738-1687(C=0), 1644(C=N), 1612, 1576(C=@)c *H-NMR (DMSO-d;): 5 2.22(s, 3H, Ch), 2.35(s,
3H, COCH), 3.58(s, 2H, CKN), 7.11-7.96(m, 9H, Ar-H and H-pyrazine)ppM.S (m/z, %):332(M,1, 8.9),
331(M', 43.7), 316(49.7), 288(45.6), 273(66.9), 197(6510)1(100). Anal.Calcd. for gH;7;N;0,: C, 72.49; H,
5.17; N, 12.68 . Found: C, 72.18; H, 4.87; N, 12.3

2-Acetyl-4-(P-methoxyphenyl )-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (4c) as pale yellow crystals yield 75 %, m.p:
241°C; IR (KBr): 1738-1692(C=0), 1665(C=N), 1602, 1558(C=Q),2-1045(C-O)crl. *H-NMR (DMSO-d):
82.35 (s, 3H, CO Ch), 3.59(s, 2H, CkN), 3.98 (s, 3H, OCkJ, 7.13-7.91(m, 9H, Ar-H and H-pyrazine)ppM.S
(m/z, %):348(M.,1, 12.1), 347(M, 44.4), 332(48.9), 304(49.7), 289(49.6), 273(6619)7(100). Anal.Calcd. for
CyoH17N30s: C, 69.15; H, 4.93; N, 12.10. Found: C, 68.824t55; N, 11.89

2-Acetyl-4-(P-nitrophenyl)-6-oxo- 1H-pyrazino[ 2,1-b] quinazolinone (4d) as yellow crystals yield 58 %, m.p: 22%;
IR (KBr): 1709-1673(C=0), 1620(C=N), 1612, 1588(C=0934-1371(NQ) cm™*. '"H-NMR (DMSO-d;): $3.53 (s,
2H, CHN), 7.14-7.96 (m, 9H, Ar-H and H-pyrazine) pplhS (m/z, %): 363(M,1, 5.7), 362(M, 35.7), 347(55.7),
319(35.7), 273(48.7), 197(46.1), 171(53.5), 145§108nal.Calcd. for GH:4N4O4: C, 62.98; H, 3.89; N, 15.46.
Found: C, 62.64; H, 3.68; N, 15.22

1,2-Diacetyl-4-aryl-6-oxo-1H-pyrazino[2,1-b]quinazolinone (5a-d)

A mixture of3 (0.01mole) and fused sodium acetate (0.03molegatic anhydride (20mL) was heated under reflux
for 4 hr, then cooled and poured into ice-watehe Tesulting product was filtered off, washed witdter, dried and
purified by ethanol to give compousd

1,2-Diacetyl-4-phenyl-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (5a )as pale yellow crystals yield 72 %, m.p: 280
IR (KBr): 1725-1680(C=0), 1627(C=N), 1612, 1548(C=@)c 'H-NMR (DMSO-d;): 52.21(s, 3H, CO C},
2.34(s, 3H, COCH), 5.89(s, 1H, COCHNH), 7.18-7.89(m, 10H, Ar-H ahdpyrazine) ppm.MS (m/z, %):
360(M".1, 5.5), 359(M, 52.2), 344(37.8), 316(43.1), 273(45.0), 196(5116)1(100), 145(43.1). Anal.Calcd. for
C,1H1/N3O3: C, 70.18; H, 4.77; N, 11.69 Found: C, 69.88; H64 N, 11.53

1,2-Diacetyl-4-(P-tolyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (5b) as pale yellow crystals yield 65 %, m.p: 219
°C; IR (KBr): 1728-1695(C=0), 1638(C=N), 1605, 1524(C=@)c *H-NMR (DMSO-d;): 52.13(s, 6H, CHCO),
2.21(s, 3H, COCH), 2.36(s, 3H, COCH}, 5.87(s, 1H, COCHNH), 7.13-7.89(m, 9H, Ar-H anepitazine) ppm.
MS (m/z, %):374(M1, 16.7), 373(M, 56.7), 358(52.2), 330(33.2), 287(57.0), 272(45196(51.6), 171(52.2),
145(100). Anal.Calcd. for £8H10N30s: C, 70.76; H, 5.13; N, 11.25. Found: C, 70.224192; N, 11.08

1,2-Diacetyl-4-(P-methoxyphenyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (5¢) as pale yellow crystals yield 81 %,
m.p: 248°C ; IR(KBr): 1722-1683(C=0), 1675(C=N), 1605, 1567(C=Q),0-1035(C-O)crl. *H-NMR (DMSO-
ds): 82.21(s, 3H, CO C¥kJ, 2.36(s, 3H, COC}},3.97(s, 1H, COCHN), 7.18-7.93 (m, 9H, Ar-H anitazine)ppm.
MS (m/z, %): 390(M1, 8.1), 389(M, 45.6), 374(55.6), 346(68.1), 303(44.8), 288(45%)2(68.9), 196(100).
Anal.Calcd. for G,HgN3O,4: C, 67.86; H, 4.92; N, 10.79 Found: C, 67.65; 534N, 10.39

1,2-Diacetyl-4-(P-nitrophenyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (5d) as yellow crystals yield 60 %, m.p: 236
°C; IR (KBr): 1719-1683(C=0), 1618(C=N), 1600, 1562(C=a514-1362(NQ) cm™. *H-NMR (DMSO-d):
82.21(s, 3H, CO C¥j, 2.33 (s, 3H, COCH), 5.87(s, 1H, COCHN), 7.13-7.93(m, 9H, Ar-H andoktazine) ppm.
MS (m/z, %):405 (M.1, 10.4), 404 (M, 50.6), 389(29.9), 361(33.6), 318(31.6), 272(10®6(29.9), 171(31.7),
145(32.0). Anal.Calcd. for gH:¢N,4Os: C, 62.37; H, 3.99; N, 13.86. Found: C, 62.12313; N, 13.38

2-Alkyl-4-aryl-6-oxo-1H- pyrazino[2,1-b]quinazolinone (6a-h)

A mixture of 3 (0.01 mole) and alkyl halide (namely, methyl icgiend ethyl iodide) (0.01 mole) in pyridine
(25mL) was heated under reflux for 2 hr. The reactinixture was cooled and acidified with dilute hyehloric
acid (2 mole/L). The solid formed was filtered offashed with water, dried and purified by ethaodjit/e 6.

2-Methyl-4-phenyl-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (6a )as pale yellow crystals yield 74 %, m.p: 2C51R
(KBr): 1722(C=0), 1665(C=N), 1612, 1598(C=C) tnmH-NMR (DMSO-d;): 52.01(s, 3H, NCk), 3.58(s, 2H,
CHxN), 7.44-7.87(m, 10H, Ar-H and H-pyrazine) ppM.S (m/z, %): 289(M, 44.5), 274(28.6), 198(50.3),
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172(59.1), 145(100), 105(45.2), 77(65.3),60(5342)al.Calcd. for GgHiN:O: C, 74.72; H, 5.23; N, 14.52. Found:
C,74.55; H, 5.19; N, 14.23

2-Ethyl-4-phenyl-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (6b )as pale yellow crystals yield 65 %, m.p: 228 IR
(KBr): 1719(C=0), 1654(C=N), 1640, 1595(C=C) tmtH-NMR (DMSO-d): §1.35 (t, 3H, CH), 3.01(q, 2H,
NCH,), 3.53(s, 2H, CbN), 7.20-793(m, 10H, Ar-H and H-pyrazine)ppMS (m/z, %): 303(M, 33.5), 288(42.8),
274(37.5), 197(55.4), 172(100), 145(78.2), 105(B572(51.2), 50(24.3). Anal.Calcd. fordEl;;N3O: C, 75.23; H,
5.65; N, 13.85. Found: C, 75.11; H, 5.48; N, 13.64

2-Methyl-4-(P-tolyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (6¢) as yellow crystals yield 85 %, m.p: 21@ ;

IR(KBr): 1728(C=0), 1678(C=N), 1618, 1597(C=C) tmH-NMR (DMSO-d): 52.03(s, 3H, NCH), 2. 21 (s, 3H,
CHs-Ar), 3.53(s, 2H, CHN), 7.12-7.46(m, 9H, Ar-H and H-pyrazine)ppilS (m/z, %): 303 (M, 28.5),
288(51.5), 197(76.3), 171(82.4), 145(100), 105(6173(45.7), 51(28.5). Anal.Calcd. fordE;,N;O: C, 75.23; H,
5.65; N, 13.85 Found: C, 75.18; H, 5.51; N, 13.67

2-Ethyl-4-(P-tolyl)-6-oxo0-1H-pyrazino[ 2,1-b] quinazolinone (6d) as pale yellow crystals yield 70 %, m.p: 280 IR
(KBr): 1717(C=0), 1668(C=N), 1634, 1597(C=C) tmMH-NMR (DMSO-d;): §1.33 (t, 3H, CH), 2.21(s, 3H, Ch
Ar), 3.03(q, 3H, NCH), 3.52 (s, 2H, CKN), 7.13-7.97(m, 9H, Ar-H and H-pyrazine)ppM.S (m/z, %): 317(M,
29.5), 302(45.7), 288(57.5), 274(46.2), 198(72192(54.2), 145(100), 104(37.5), 77(45.6), 50(254)al.Calcd.
for CoH1gN3O: C, 75.69; H, 6.03; N, 13.24. Found: C, 75.46595; N, 13.21

2-Methyl-4-(P-methoxyphenyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (6€) as pale yellow crystals yield 63 %,
m.p: 238°C; IR (KBr): 1731(C=0), 1687(C=N), 1635, 1584(C=C), 121085(C-0O) crit. *H-NMR (DMSO-d):
82.02 (s, 3H, N-CH), 3.53(s, 2H, ChktN), 3.96(s, 3H, O-Ck), 7.18-7.91(m, 9H, Ar-H and H-pyrazine)ppM.S
(m/z, %): 319(M, 25.1), 304(68.3), 290(46.4), 274(45.5), 197(33171(50.8), 145(100), 105(44.6), 77(50.3),
51(26.1). Anal.Calcd. for gH;;N3O,: C, 71.46; H, 5.37; N, 13.16. Found: C, 71.28529; N, 13.09

2-Ethyl-4-(P-methoxyphenyl)-6-oxo-1H-pyrazino[ 2,1-b] quinazolinone (6f)as pale yellow crystals yield 65 %, m.p:
247°C; IR (KBr): 1725(C=0), 1682(C=N), 1622, 1567(C=C), 120895(C-O)cni. *H-NMR (DMSO-d;): §1.32(t,
3H, CH), 3.13(q, 2H, NCH), 3.54(s, 2H, CHN), 3.98(s, 3H, O-Ck, 7.20-7.93(m, 9H, Ar-H and H-
pyrazine)ppm.MS (m/z, %): 333(M,35.5), 318(30.2), 304(50.3), 290(37.6), 274(47197(38.5), 174(28.2),
159(31.7), 145(100), 105(29.4), 91(33.1), 77(4758)24.6). Anal.Calcd. for £H;gN3O,: C, 72.05; H, 5.74; N,
12.60. Found: C, 71.88; H, 5.68; N, 12.54

2-Methyl-4-(P-nitrophenyl)-6-oxo- 1H-pyrazino[ 2,1-b] quinazolinone (6g) as yellow crystals yield 71 %, m.p: 256
°C; IR (KBr): 1722(C=0), 1609(C=N), 1634, 1588(C=C), 154ZZO(NQ) cm® . 'H-NMR (DMSO-d):
§2.12(s,3H,NCH), 3.53(s, 2H, CkN), 7.20-7.91(m, 9H, Ar-H and H-pyrazine) ppMS (m/z, %): 334(M,33.5),
319(22.5), 288(54.6), 274(74.5), 197(57.2), 171jJ10044(84.2), 104(45.5), 76(34.6), 61(23.7), 51422.
Anal.Calcd. for GgH14N4O3: C, 64.66; H, 4.22; N, 16.76. Found: C, 64.514H,7; N, 16.58

2-Ethyl-4-(P-nitrophenyl)-6-oxo- 1H-pyrazino[ 2,1-b] quinazolinone (6h) as yellow crystals yield 57 %, m.p: 26&;

IR (KBr): 1718(C=0), 1615(C=N), 1618, 1563(C=C), 152833(NQ) cm*. '"H-NMR (DMSO-d): & 1.31(t, 3H,
CHg), 3.15(q, 2H, NCH), 3.55(s, 2H, N-Ck), 7.18-7.89(m, 9H, Ar-H and H-pyrazine) ppmMS (m/z, %):
348(M',28.5), 333(44.2), 320(51.5), 274(75.2), 198(54BJ3(44.1), 145(100), 107(33.5), 77(47.5), 51(27.4)
Anal.Calcd. for GgH;6N4Os: C, 65.51; H, 4.63; N, 16.08 Found: C, 65.434t55; N, 15.87

RESULTSAND DISCUSSION

Chemistry

2-Chloromethyl-4-ox0-3,1-benzoxazinotg(was prepared via the reaction of anthranilic agith chloroacetyl
chloride in presence of fused sodium acetate intiacacid. A monolysis of 2-chloromethyl-4-0x0-3,1-
benzoxazinond] with ammonia from ammonium acetate and/or fornteminder fusion led to the formation of 2-
aminomethyl-4-oxo-quinozolinon2y;, Treatment of compoun@ with ®-bromomethyl aryl ketones(such as
phenacyl bromide, 4-methyl phenacyl, 4-methoxy gleghbromide and 4-nitrophenacyl bromide) in preseaf
fused sodium acetate in acetic acid under reflurldgd the corresponding 4-aryl-6-oxo-1H-pyrazintf2
b]quinazolinonega-d).
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Acetylation of compound with acetic anhydride under reflux led to the fation of 2-acetyl-4-aryl-6-oxo-

1Hpyrazino[2,1-b]quinazolinones(4a-d), while theykation of compound with acetic anhydride in presence of
fused sodium acetate under reflux led to the faoonatof 1,2-diacetyl-4-aryl-6-oxo-1H-pyrazino[2,1-
b]quinazolinoneda-d).

Alkylation of 4- aryl-6-oxo-1H-pyrazino[2,1-b]quizalinonesB)with alkyl halides (such as methyl iodide and &thy
iodide) in pyridine under reflux gave the corresgiog 2-alkyl-4-aryl-6-oxo-1H-pyrazino[2,1-b]quindiamnespa-
h).

M ass spectrometry:
The mass spectral decomposition modes [27-29] ef fgrazino[2,1-b]quinazolinone derivatives have rbee
investigated.

Compounds 3a-d

The mass spectra of the 4-aryl-6-oxo-1H-pyrazirif#quinazolinones(3a-d) showed intense molecuarpeaks

at m/z 275, 289, 305 and 320, consistent withrifubecular formula GH13N3O, CigH1sNsO, CgHisN3O, and
C,7H1oN4O3, respectively. The molecular ion of compouddsd fragmented further and involved two pathways as
illustrated in scheme 2

The molecular ion of compounds 3a-d fragment veaghthway A to produce the peak at m/z 198. Theatam/z
198 underwent loss of,@o give peak at m/z 174, which further broke teegan ion at m/z 145 by losing methylene
amino (CH=NH) . The loss of cyano group(CN) from the ionhwib/z 145 resulted in an ion at m/z 119. The ion at
m/z 119 underwent loss nitrogen atom and carbomgmto give peaks at m/z 105 and 77, respectively.

Also, the ion at m/z 198 underwent fragmentationptoduce peaks at m/z 159. It further underwens lok
isocyanate group and methyl nitrile molecule teegieaks at m/z 117 and 76.

Accordingly, the same molecular ion of compoundsd3fragmented via pathway B to produce the artibna
radical depending on the structure of compougds

Compoundsl, 5 and6

From the mass spectra of monoacetyl derivatig¢asij showed an intense molecular ion peaks at m/z33%, 347
and 362, corresponding to the molecular formulaHGN3O,, CyoH17N30,, CogHi7/N30; and GgH14N4O4,
respectively.

The loss of keton molecule(GBEO) from the molecular ion peaks for the compouBalsl gave a peak at m/z 275,
289, 305 and 320, corresponding to the molecutss af compounds 3a-d.

The molecular ion peaks of diacetyl derivativBa-d) were observed at m/z 359, 373, 389 and 404, sporeling

to the molecular formula £HigN3O; CpoHigN3Os CroHigN3O, and GiHigN4Os. The loss of keton
molecule(CHCO) from the molecular ion peaks of compounds B@avk a fragment ion peaks at m/z 317, 331, 347
and 362, corresponding to the molecular ion peéksmpoundsgia-d.

The fragmentation peaks at m/z 317, 331, 347 aRduB@erwent fragmentations to produce peaks alifBz 289,
305 and 320 (molecular ion peaks of compounds 3a+d)sing ketene molecule(GEO).

The mass spectra of compoungish are fully consistent with the assigned structutesmost cases, intense
molecular ion peaks were observed.

The molecular ion peaks of compounds 6a-h underfvaginentation to produce peak at m/z 198 and/@r T@e
loss of CHC and HCN from the ion of m/z 198 or 197 resultecan stable ion of m/z 145. The ion at m/z 145
underwent loss of CN, N and CO to give peaks atIh®, 105 and 77, respectively.

The molecular ions of [3a]; (Fig.3), [8a(fig.6), [6¢y]; (fig.7) and [6¢]; (Fig.8) fragmented further and involved
pathway as illustrated in Scheme 1ll, Where theeuolar ion of [6¢] at m/z 333 fragmented to give the molecular
ion of [6¢]at m/z 319 by losing CHthat broken and lose OGtd give the molecular ion of [gaat m/z 289. The
later fragmented to give [3a] at m/z 275 by los@ig, which fragmented to give the fragment of m/z 1§74dsing
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CO. The fragment of m/z 187, which broken to gilie fragment of m/z 145 (the base peak) by losin@-CH
CH=NH. The fragment of m/z 145 was broken to gimeian of m/z 105 which further broke to give an anm/z
77. The later loss Ci#CH to form the fragment of m/z 50.

.+

(0] Ar
pathway
‘ A N \T pathway
N
3
N \N -

A ; ]

a, GHs; m/z 77 (83.8)

m/z 198 (28.9 ) C=cC
\ b, GH4-CHg; m/z 91 ( 40.6)
C, GH4-OCHg; m/z 107 (19.2)

~z
e

C o d, GHs-NO,; miz 122(17.5 )
_ o _ X
N
NH .+ N)\CH
)\/NH 8
N
m/z 159 (100.00)
m/z 174(29.5 )

NCO
.+
CHZ:CHZ CH3

i T

NH
m/z 117 ( 19.2)

—t

N \ -CHCN

m/z 145 (100.00 ) ©
CN
o m/z 76 (23.2)
NH

m/z 119 (22.6 )

Y
+
co -CO

m/z 105 (37.3 )

m/z 77 (83.8)

Scheme2. Main fragmentation pathway of compouBd
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Table 1: Antibacterial activity of prepared compounds

Gram Positive Bacteria Gram NegativeBacteria
Badillus Streptococcus Penumonia | Staphylococcu Aureas E. Pseudomonas
Comp. Subtilis P apny Coli Sp.
10 mg 50 | 100 10 50 100 10 mg 50 | 100 10 mg 50 | 100 | 10 | 50 | 100
mg | mg mg mg mg mg | mg mg | mg | mg| mg | mg
1 - 1 5 - 3 6 - - 5 - - 3 - - 1
2 - 6 9 - 5 10 - - 9 - 1 8 - 1 8
3a 2 8 16 3 10 16 5 15 18 6 15 18 5 11 25
3b 4 9 17 3 13 18 7 17 20 5 17 | 20 6 | 10 | 28
3c 15 21 | 34 11 23 31 14 21 35 14 25 | 32 12 | 21 30
3d 11 22 | 37 15 24 33 16 23 34 15 28| 37 | 13| 24| 33
4a 5 10 | 16 5 10 19 6 14 19 8 15| 21 7 | 12 | 26
4b 3 11 18 3 13 17 5 15 21 6 17 19 5 10 | 25
Ac 11 18 | 28 14 22 34 11 26 33 15 28 | 38 | 13 | 26 | 33
4d 21 30 | 43 19 28 46 15 29 40 11 24 | 39 | 14 | 28 | 38
5a 5 8 15 4 11 18 5 16 19 9 19 21 6 11 23
5b 4 10 | 18 2 13 17 6 15 20 7 16 | 22 7 |12 ] 29
5¢c 20 29 | 48 19 35 49 18 33 41 19 30 | 48 | 21 | 38| 51
5d 18 30 | 45 16 30 48 22 38 50 17 33| 51 | 25| 40| 55
6a 5 7 18 1 11 16 4 17 21 8 19 23 6 11 25
6b 6 9 16 3 14 20 6 16 19 6 16 | 21 5 | 13 | 26
6¢C 4 8 19 5 13 17 5 15 18 9 15 19 5 12 24
6d 3 6 17 3 10 19 4 18 21 10 17 | 20 8 | 10 | 27
6e 9 19 | 28 10 21 35 11 23 35 14 25| 34 | 11 | 25| 34
6f 11 20 | 31 12 25 37 15 21 39 16 27 | 33 | 13| 22| 39
69 15 22 | 35 9 26 42 12 25 37 13 26 | 38 | 15 | 26 | 4C
6h 18 21 | 38 14 29 44 10 28 33 15 29 | 35 | 13 | 21 | 44
Streptomycin 3 7 18 2 11 17 4 16 20 8 17 | 22 6 | 12 | 27
Table2: Antifungal activity of prepared compounds
Comp Table (2) Antifungal Activit

) Aspergillus Niger Penicillium Sp. Candia albicans

10mg | 50mg | 100 mg| 10mg| 50mg | 100 mg| 10 mg | 50mg | 100 mg

1 - - - - 1 3 - 3

2 - 1 5 - 7 9 - 1 9

3a 7 12 17 6 15 19 5 15 20

3b 8 13 16 8 18 20 8 18 18

3c 13 20 33 12 25 28 15 25 32

3d 15 22 31 14 26 30 16 28 35

4a 9 11 18 9 16 21 8 19 20

4b 8 12 19 7 18 20 6 15 21

4c 18 24 33 15 29 35 18 30 38

4d 15 27 40 16 30 39 17 32 39

5a 9 15 20 7 18 19 5 18 19

5b 7 12 19 8 20 21 6 17 20

5c 20 28 35 18 39 42 20 39 43

5d 21 29 39 20 40 48 22 40 47

6a 9 14 16 7 16 20 5 19 20

6b 7 13 19 9 19 19 7 20 22

6C 8 15 20 6 17 21 6 16 25

6d 9 14 18 8 18 22 8 18 23

6€ 15 26 3C 15 28 35 12 3C 33

6f 14 28 28 12 29 33 16 28 31

69 17 30 31 15 31 37 13 24 38

6h 16 27 29 13 33 39 18 29 35

Ketoconazole| 8 13 18 7 17 21 6 17 21

Antimicrobial activity

Antibacterial evaluation

Applying the agar plate diffusion technigi8®, 31]all of the compounds were screened in Vitro foiikedterial
activity againstBacillus subtilis, Sreptococcus Penumonia, Staphylococcus Aureas, E.Coli and Pseudomonas
Solanarium.  The compounds were tested at (10mg, 50mg andangD@oncentrations and the activity was
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determined by measuring the zone of inhibition. Boeeening results given in table (1) where, thiéviies of
compounds were compared witdtreptomycin as antibacterial standard. The compounds 5c ahdh®wed
maximum antibacterial potency. Compourdds 3d, 4c, 4d, 5c¢, 5d, 6¢ and 6d have more activity, CompourRis
3b, 4a, 4b, 5a, 5b, 6a and 6b have nearly activity and compoundlsand 2 have less activity compared with
streptomycin against all bacterial organisms.

Antifungal assay
The compounds were evaluated for their in vitrafangal activity againstspergillus Nigaer, Candia albicans,
andPenicillium Sp. using an agar dilution method [32]. The screemesylts

Given in table (2) where, the activities of compdsinvere compared with Ketoconazole as antifungaldgtrd. The
compound$c and5d showed maximum antifungal potency. Compou8d3d,4c, 4d, 5c, 5d, 6¢c and 6d have more
activity, Compound$a, 3b, 4a, 4b, 5a, 5b, 6a and6b have nearly activity and compountiand2 have less activity
compared wittKetoconazole against all fungal organisms
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