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ABSTRACT

5-arylazo-2- hydroxybenzaldehyde thiosemicarbazofasc) and 2-[(5-arylazo-2-hydroxybenzylidene)-aoht
benzoic acids (3a-c) were prepared via condensat@ 5- arylazo-2- hydroxybenzaldehyde (1) with
thiosemicarbazide and 2-amino benzoic acid. 3-swigstt- imidazolidinones (4a-c) were synthesized tiy
reaction of 2 with ethyl chloro acetate in preserafefused sodium acetate. Bezoylation and acetylatif 3-
substituent- imidazolidinones (4a-c) with benzdylbdde and acetic anhydride in presence or abseofcéused
sodium acetate led to the formation of bezoyl dires (7) and acetyl derivatives (5, 6). 5-anflicdadazines (8
a-c) were obtained by hydrazonlysis of 3, 5 andth twdrazine hydrate. The electron impact masstsaef both

of the above some series of compounds have aleodextand their fragmentation pattern is discussed.

Keywords: salicylaldehyde, synthesis, 2-thioxoimidazolidieo salicyladazine derivatives.

INTRODUCTION

Schiff bases are well known to have pronouncedbbiokl activities®, and a form a class of important compounds
in medicinal and pharmaceutical field. It has beaggested that azomethine linkage might be redplen&ir the
biological activities of Schiff basksSome azopyrazoles and azocoumarins have beemesjzed® and they were
found to be highly active against bacteria. In seuf investigatiorfsinvolving salicylaldehyde and aryl diazonium
salt, it was found that 5-arylazo-2-hydroxylbenzdigdes (1a-c) is converted into Schiff bases (2 Zndy the
action of thiosemicarbazide and anthranilic acite Tact that only limited information is availabd® the mass
spectra of Schiff bases (2 and 8), along with theparation of 2-thioxoimidazoldinones and saliayéaline
derivatives, has prompted us to report their sysithend study their electron impact (ElI) mass spkct
fragmentation.

MATERIALSAND METHODS

NMR spectra were recorded on a General Electri@QEinstrument and chemical shifts were given wétpect to
TMS. IR spectra were recorded on a Perkin — EIrd@01spectrometer and a Biorad FTS7 (kBr). Masstsp@aere
recorded on GC/MS with CI( Chemical lonization) antlewlett- Packerd MS-Engine Thermospray and aiion
by electron impact to 70 eV. The accelerating \g#tavas 6 kV, the temperature of the ion sourcen280 °C and
the emission current 100 mA. Microanalyses weralooted using an elemental analyzer 1106. Meltirigtpavere
determined on MEL- TEMP Il malting point apparatm uncorrected.

2- [(5-arylazo-2-hydr xybenzylidene)amino]-benzoic acid (3a-c)

A mixture of 1 (0.01mol) and anthranilic acid (0.61ol) in ethanol (50ml) in presence of acetic a@dl) was
heated under reflux for 4 hrs, and then cooled. 3¢l formed was filtered off, dried and re- cafitzed from
ethanol to give 3.
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2-[(5-phenylazo-2-hydroxybenzylidene)amino]- benzacid (3a)as yellow crystals, yield 78%, mp 300°C, IR
(KBr): 1719(C=0), 1620(C=N), 3380-2850(br-OH), 161603,1578(C=C), 1212,1075(C-O) ¢m'H-NMR
(DMSO-ds): 6 11.35(br.s, 1H, OH), 10.55(br.s, 1H, OH), 8.3516, CH=N), 7.12 — 7.81(m, 12H, Ar-H) ppm.
Anal. Calcd for GHsNzOs: C,69.57, H,4-35, N,12.17. Found: C,69.43, H,4126.2.06.

2-[(5-p-tolylazo -2-hydrorybinzylidene) amino]- tmaic acid (3b)as deep yellow crystals, yield 79% , m.p.280 °C.
IR (KBr) 3400-2820 (br-OH), 1720, (C=0), 1623(C=NJ05,1588(C=C), 1122, 1078(C-O)¢r-NMR (DMSO-
dg): 6 2.33 (s, 3H, CH,(m, 11H, Ar-H), 8.33s, 1H, CH=N), 10.56(br. s, 1H, OH), 11.43(br. ki, DH ) ppm.
Anal. Calad for GiH;7N3O4: C,70.19; H,4.74; N,11.70. Found: C,70.08; H,4146:1.57.

2- [(5-O-chlorophenylazo-2-hydrorybenzylidene)anpineenzoic acid (3c)as yellow crystals, yield 77%,
m.p.320°C. IR (KBr):1723(C=0), 1625(C=N) , 1605858C=C), 1122, 1075( C - O) ¢m'H-NMR (DMSO-d;): &
7.4 -7.83(m, 11H, Ar-H) , 8.33(s, 1H, CH=N) , 10(88.s, 1H, OH) ,11.83(br.s, 1H, OH) ppm. Anal. &hkfor
Co0H14N3ClOs: C,63.32; H,3.69; N,11.08; CI,9.37. Found C,631248.60; N,10.87; CI,9.25

3- [(5-arylazo-2-hydr oxybenzylidene)amino]-2-thioxo-imidazolidin-4-anes (4a-c)

A mixture of 2 (0.01 mol), ethyl chloroacetate (Infibl) and fused sodium acetate (0.03 mol) in diyleth
formamide (30 ml) was heated under reflux for 4 fitse reaction mixture was cooled and poured iratew The
resulting solid was filtered off, washed with hatter dried and purified by suitable solvent to give

3- [(5-phenylozo-2-hydroxybenzylidene)amino]-2o¥o- imidazolidine- 4- one (4as yellow crystals, yield 82%,
m.p. 287 °C. IR (KBr): 3390-2887(br. OH), 3280(NH);98(C=0), 1631(C=N), 1610, 1558(C=C), 1403(C=S),
1225 (C- 0) cil. 'H-NMR (DMSO-d): & 3.93(s, 2H,-CkN), 7.13-7.98(m, 8H, Ar-H), 8.71(s, 1H, CH=N),
10.21(s, 1H, NH), 11.31(s, 1H, OH) ppm. Anal. Cafod C;¢H13NsO,S: C, 56.63; H, 3.83; N, 20.65; S, 9.44.
Found: C, 56.32; H, 3.59; N, 20.45; S, 9.27.

3- [(5-p-tolylazo-2-hydroxybenzylidene)amino]-2etkd-imidazolidine-4- one (4bds yellow crystals, yield 83%,
m.p. 294 °C. IR (KBr): 3380-2915 (br. OH), 3285 (NH695 (C=0), 1629(C=N), 1615, 1583(C=C), 1410 %%=
1210, 1073 (C — O) ¢ 'H-NMR (DMSO-d): § 2.31 (s, 3H, Ch), 3.91(s, 2H, ChN), 7.11-7.90(m, 7H, Ar-H),
8.35(s, 1H, CH=N), 10.23(s, 1H, NH), 11.29 (s, IbH) ppm. Anal. Calcd for GH1sNsO,S : C,57.80; H,4.25;
N,19.83; S,9.07. Found: C,57.62; H,4.08; N,19.58;&.

3-[(5-0-chlorophenylazo-2-hydroxybenzylidone)amifethioxo- imidazolidin- 4-one (4@s yellow crystals, yield
81%, m.p.255°C. IR( KBr) : 3389 - 2933(br. OH), 328H),1699 (C=0), 1629(C=N), 1605,1589 (C=C),
1411(C=S), 1220,1078(C — O) m'H-NMR (DMSO-d): 5 3.91 (s, 2H, CkN) 7.10 - 7.81 (m, 7H, Ar-H), 8.71(s,
1H, CH=N), 10.25(s,1H,NH) , 11.30 (s, 1H, OH) pphmal.Calcd for GH1,NsCIO,S: C, 51.47; H,3.22; N,18.77;
Cl,9.25; S, 8.58. Found: C,51.31; H,3.03; N,18689.33; S,8.42.

1-Acetyl-3-[(5-arylazo-2-acetoxybenzylidene)amino]-2-thioxo- imidazolidin-4-one (5a-c)

A solution of 4 (0.01mol) in acetic anhydride (2% was heated under reflux for 2hr, then cooled poured onto
ice water. The resulting solid was filtered off, smad with water, dried and purified by recrystallian from
benzene to give 5.

1-Acetyl-3-[(5-phenylazo-2- a cetoxybenzylidenejairR-thioxo—imidazolidin-4-one (5as pale yellow crystals ,
yield 73% , m.p. 236°C. IR (KBr): 1750 (C=0) of @st1705-1695 ( C=0) of ketone, 1632( C=N), 16087L5

C=C ), 1227, 1103( C=0) ¢m *H-NMR (CDCL): & 2.13 (s,3H, COCH , 2.29(s, 3H, OCOC}), 4.11(s, 2H,

NCH,CO), 7.12-7.89(m, 8H, Ar-H), 8.73(s, 1H, CH=N) pp#wnal. Calcd for GoH.;NsO,S: C,56.74; H,4.02;
N,16.55; S, 7.56. Found: C,56.58; H, 3.92; N,1637;43.

1-Acetyl-3-[(5-p-tolyLazo-2-acetoxybenzylideme)afi@rthioxo— imidazolidin—4- one (5kds pale yellow, yield
75% , m.p. 229 °C. IR (KBr): 1752(C= O) of ester0Z, 1698 (CO of ketone), 1630 (C=N) , 1609 , 1EZ(),
1220, 1108 (C — 0) cth. *H-NMR (DMSO-d;): & 2.11(s, 3H, COCH), 2.27 (s, 3H, OCOCH), 2.31(s, 3H, Cht
Ar), 4.15 (s, 2H, NCHCO), 7.11-7.88 (m, 7H, Ar-H), 8.70 (s, 1H, CH=N)nppAnal. Colcd for GH;1gNsO,S: C,
57.67; H, 4.35; N, 16.02; S, 7.32. Found : C,57H8,32; N,15.87; S, 7.13.

1-Acetyl-3-[(5-0-chlorophenylazo-2-acetoxybenzyliglamino]-2- thioxo—imidazolidine-4-one (5&3% pale yellow,
yield 74% , m.p. 211 °C. IR (KBr): 1748(C=0) of @st1703, 1697(C=0) of ketone, 1631(C=N), 1608,3(68C),

1202, 1048(C — O) cth 'H-NMR (DMSO-d;): & 2.10(s, 3H, COCH), 2.28(s, 3H, OCOCH, 4.08 (s, 2H,
NCH,CO), 7.11 -7.89(m, 7H, Ar-H), 8.72(s, 1H, CH=N) ppfmal. Calcd for GH1gNsCIO,S : C, 52.52; H, 3.50;
N,15.32; Cl, 7.77; S, 7.00. Found: C, 52.35; H3318, 15.17; Cl, 7.33; S, 6.89.
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1-Acetyl-3-[(5-arylazo-2-acetoxybanzylidene)amino]-5-acetyl-2-thioxo-imidazolidin-4-ones (6a-).

A mixture of 4 (0.01 mol) and fused sodium ace{@t®3 mol) in acetic anhydride (25ml) was heatedennreflux
for 4hr, then cooled and poured onto water. Th&d dofrmed was filtered off, washed with hot watdried and
purified by recrystallization for benzene to give 6

1-Acetyl-3-[(5-phenyl azo-2-acetoxybenzylidene)airfiracetyl-2- thioxo- imidazolidin-4- one (6a} pale yellow,
yield 68% , m.p. 168°C. IR (KBr): 1756 (C=0) of est 1703, 1697(C=0) of ketone, 1631 (C=N), 1607,
1588(C=C), 1212, 1078(C — O) &utH-NMR (CDCk): 6 2.11 — 2.21(br.s, 6H, 2 x COGHR.32 (s, 3H, OCOCH),
5.81 (s, 1H, NCH(CQ) , 7.13-7.81(s, 8H, Ar-H ), 8.71(s, 1H, CH=N) ppfmal. Calcd for GH;oNsOsS: C, 56.77;

H, 4.08; N, 15.05; S, 6.88. Found: C, 56.57; H3839, 15.01; S, 6.66.

1-Acetyl-3-[(5-p-totylazo-2-acetoxybenzylidene)afib-acetyl-2-thioxo —imidazolidin-4-one (6b§ yellow , yield
71% , m.p. 173°C. IR (KBr) : 1753 (C=0)of ester,037 1696(C=0) of ketone, 1632(C=N), 1605, 1583(G=C)
1213, 1079 (C — O) cm. *H-NMR (CDCLk):  2.01 -2.12 (br.s, 6H, 2 x COGH 2.30 (s, 3H, OCOCH), 2.33(s,
3H, Ar-CHy), 5.73(s, 1H, NCH(CQ), 7.12-7.80( m, 7H, Ar-H ) , 8.70(s, 1H, CH=N) pprnal.Calcd for
Co3H,1NsOs: C, 57-62; H, 4.38; N, 14.61; S, 6.68. Found: T432; H, 4.23; N, 14.51; S, 6.49.

1-Acetyl-3-[(5-0-chlorophenylazo-2-acetoxybenzyliglamino]-5- acetyl -2- thioxo-imidazolidin-4-onécf as
yellow , yield 73%, m.p. 162°C. IR (KBr): 1752 (C¥®f ester, 1702 (C=0) of ketone, 1624(C=N), 1603,
1581(C=C), 1212, 1079 (C — O) ém'H-NMR (DMSO-dy): 5 2.01-2.12(b.s, 6H, 2 x COGH 2.29(s, 3H,
OCOCH), 5.74(s, 1H, NCH(CQ), 7.12 - 7.79(m, 7H, Ar-H), 8.73(s, 1H, CH=N) pprAnal. Calcd for
C,,H1gNsCIOsS @ C, 52.91; H, 3.61; N, 14.03; Cl, 7.11; S, 6.Btund: C, 52.73; H, 3.48; N, 13.98; Cl| ,7.01; S,
2.26.

1-Benoyl-3-[(5-arylazo-2-benzoyloxybenzylidene)amino)-2-thioxo- imidazolidin-4-one (7a,b)

A mixture of 4 (0.01 mol) and benzoyl chloride (D.®ol) in pyridine (20ml) was heated under reflox 2 hr, then
cooled and poured into ice — dilute hydrochloricdg8%). The crude obtained was filtered of, washéth water,
dried and re crystallized from acetic acid to give

1-Benzoyl-3-[(5-phenylazo-2-benzyloxybenzylidena)a)yy2-thioxo- imidazolidin-4-one (7&s yellow, yield 67%,
m.p. 236°C. IR (KBr): 1745(C=0) of ester, 1698(C=dketone, 1628(C=N) 1603, 1585(C=C), 1120, 108%(@)
cm®. '"H-NMR (DMSO-d;): & 3.98(s, 2H, NCKHCO), 6.81-7.78(m, 18H, Ar-H), 8.72(s, 1H, CH=N) ppAnal.
Calcd for GoH,:1NsO,S: C, 65.81; H, 3.84; N, 12.79; S, 5.85. Found6%®67; H, 3.76; N, 12.63; S, 5.66.

1-Benzoyl-3-[(5-p-tolylazo-2-benzoyloxybenzylidamaho]-2-thioxo- imidazolidin-4-one( 7bas yellow, yield
72%, m.p. 228°C. IR (KBr): 1746(C=0) of ester, 170689(C=0) of ketone, 1629(C=N), 1605, 1583(C=X2110,
1073(C — O) cnl. 'H-NMR (DMSO-dy): & 2.32(s, 3H, Ch), 4.01(s, 2H, NCKCO), 6.89 — 7.78(m, 17H, Ar-H),
8.71 (s, 1H, CH=N) ppm. Anal. Calcd fogE8,3Ns0,S: C, 66.31; H, 4.10; N, 12.48; S, 5.70. Found6€&19; H,
4.01; N, 12.26; S, 5.51.

5-arylazosalicyladazines (8a-c)

A mixture of 3 or acetyl derivatives ( 5 and 6).0Dmol ) and hydrazine hydrate ( 0.02 mol) in elinylformamide
(30 ml ) was heated under reflux for 2hrs, theolet and poured into ice —water . The resultingdsehs filtered
off, washed with water, dried and purified by rgstallization with dimethylformamide to give 8.

5- phenylazosalicyladazine (8a$ yellow, yield 68% , m.p . 299 °C. IR (KBr): 31g0H), 1632 (C=N), 1605, 1582
(C=C), 1078, 1020(C — O) c'H-NMR (DMSO-d): & 6.98 - 7.76(m, 16H, Ar — H), 8.73(s, 2H, 2x CH=N),
11.33(s, 2H, 2x OH) ppm. Anal. Calcd fopsH,0NeO2: C, 69.64; H, 4.46; N, 18.75. Found: C, 69.534t87; N,
18.57.

5-(p-tolyl)azosalicyladazine (8las yellow , yield 67% , m.p. 353°C. IR (KBr): 348H), 1630(C=N), 1604, 1595
(C=C), 1095, 1035(C — O) ¢c*H-NMR (DMSO-d): & 2.30 (s, 6H, 2x CH), 6.89-7.78(m, 14H, Ar-H) 8.73(s, 2H,
2x CH=N), 11.32(s, 2H, 2x OH) ppm. Anal. Calcd @gH,,NgO,: C, 70.54; H, 5.04; N, 17.65. Found: C, 70.41; H,
4.96; N, 17.51.

5-(o-chlorophenyl)azosalicyladzine (8a3 yellow, yield 68% , m.p 302°C. IR (KBr): 3443(H634(C=N), 1607,
1583(C=C), 1095, 1015(C —O) ém'H-NMR (DMSO-d;): § 6.91-7.81(m, 14H, Ar-H), 8.73(s, 2H, 2x CH=N),
11.34 (s, 2H, 2x OH) ppm. Anal. Calcd. foss8:gN¢Cl,0,: C, 60.47; H, 3.49; N, 16.28; Cl, 13.75. Found6Q,33;
H, 3.39; N, 16.16; CI, 13.61.
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RESULTSAND DISCUSSION
Chemistry
In view of this 5-arylazo-2-hydroxybenzaldehyde o##@micarbazones (2a-c) and 2-[(5-arylazo-2-
hydroxybenzylidene)amino]-benzoic acid (3a-c) wemgrepared from the reaction of 5-arylazo-2-

hydroxybenzaldehyde (1a-c) with thiosemicarbaziu# 2 aminobenzoic acid in presence of acetic acid

Treatment of 5-arylazo-2-hydroxybenzaldehyde (1a-c) withyetbhloroacetate in presence of fused sodium
acetate in dimethyl formamide under reflux yielddg@ corresponding to 3-[(5-arylazo-2-hydroxyberdstie)

amino]-2-thioxo imidazolidin-4-enes (4a-c, scheme)
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Acetylatior!! of 4 with acetic anhydride afforded the correspogdi to  1-acetyl-3-[5-arylazo-2-actoxy-
benzylidene]-amino-2-thioxo-imidazolidin-4-ones {&a while the acetylation of 4 with acetic anhyldriin
presence of fused sodium acetate gave the corréisgpto 1-acetyl-3-[(5-arylazo-2-actoxybenzylideaa)ino]-5-
acetyl-2-thioxo-imidazolidin-4-ones (6a-c).

Benzoylation of compound 4 with benzoyl chloridepyridine under reflux yielded the correspondind tbenzoyl-
3-[(5-arylazo-2-benzoyloxy benzylidene)-amino]-2etto-imidazoldin-4-one (7a,b, scheme 1)

5-arylazosalicylaldazines (8a-c) were preparedtiwgareaction of 2- thioxo—imidazolidiones derivas (5 and 6)
and 2-[(5-arylazo-2-hydroxybenzylidene )amino]-ba&nzcid (3) with hydrazine hydrate in dimethylftamide.

Structure 8 which may be formed by the nucleophiliack at methane amino (- CH = N -) by one motenf
hydrazine hydrate with two moles of compound 3 ané/as shown in scheme 2.

HO
|
N
. NS
N R
NZ N NoH, y ! Il
—_—
A . oH{ N7 H A
r /R
o H
“_ N/
R'=H,CHCO- ¢
R
) ~
R= CgH4-COOH, } /
(e} N\\N/Ar
HO
OH /
N—N
2 R-NH, . / N
//
Ar—N
N 8
A\Y
N—Ar

Where Ar =CgHg-, CgH4-CHg, CgH,4-Cl
Scheme 2

Mass spectrometry
The mass spectral decomposition motfé¥ of various nitrogen compounds containing arylazbssituents have
been suggested and investigated.

Table 1 list them/z (relative abundance, %) values of the principbgifnent of the synthesized compounds. The
electron impact ionization of the compounds (3atojas found that the molecular ion for all thesenpounds is a
base peak, while the base peak of compound 3¢z222.

Mass spectra of three compounds (6a-c) belonginghito series were recorded and all the spectra stiow
characteristic common fragmentation pathways as/shio scheme 3.
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Scheme 3: Main fragmentation pathway of compound 3

Compounds4, 5 and 6

All the spectra showed characteristic common fragateon pathways with intense molecular ion peaksnost
cases. From the study of the mass spectra of camigoty 5 and 6 , it was found that the molecularfa all these
compounds fragmented further and involved two varipathways as illustrated by scheme 4 as repegsent
examples. The molecular ion of compound 4b undenfragmentation via pathwak to produce peak am/z262
by losing methyl phenyl radical cation (g8sH,-) ion of m/z262 was broken to give the ionmwfz234 by losing
nitrogen molecule. This fragmentation led to the ddm/z206, 142 anan/z116 respectively.
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Finally, the same ion ofm/z 353 was broken via pathway to give an ion ofm/z 119, which lost 3-[(2-
hybroxybenzylidene)—amino] -2- thioxo- imidazoliedrone cation radical. The ion af/z119 was broken to give
the stable ion of/z91 by losing nitrogen molecule.

From study the mass spectra of compounds 5a-castfaund that the molecular ion for all these coompis had
fragmented to ions ah/z339, 353 and 373, corresponding to the molecularoif compounds 4a-c by losing two
molecules from the ketene (GEIO), while the molecular ion of compounds 6a-c weneken to give an ions oifi/z
339, 353 andn/z 373, corresponding to the molecular ion of commisua-c by losing three molecules from the
ketene. The ion of m/z 353 has further broken wialar way of compound 4b.

Compounds 8a-c
The mass spectra of compounds 8a-c are fully cemsisvith the assigned structures. In most casdsnse
molecular ion peaks were observed.

Thus compounds 8a-c showed an intense moleculapéaks ain/z 448, 476 andn/z516, corresponding to the
molecular formula gH2oNg0,, CgH24NgO, and GgH1gNeCl,0,, respectively.

The molecular ion of compounds 8a-c fragmentedh&rtand involved two possible pathways as illusttain
scheme 5.

The electron impact ionization mass spectra of aamgds 8a-c, it was found that the molecular iontfiese three
compounds is a base peak.

o . — —es

OY
" s
o%('\' -CH,CO o N\N
£ ° z o |
AN N R |
N’/ NS N/’N
OH |

Y
|
o)
/J%o -

L 6 - 5
a, R= H; m/z 465 (62.30%) a, R= H; m/z 423(6.90%)
b, R= 4-CHa; m/z 479 (42.30%) b, R= 4-CHa; m/z 437 (7.70%)
¢, R= 2-Cl; m/z 499 (25.30%) ¢, R= 2-Cl; m/z 457 (12.30%)
-CH,CO
— —_ — e+
N__s N__s
e -CH,CO hd
AN o ANy
RE ] o | rRL ] o |
x _N
NP N
B OH B OH_|

a, R=H; m/z 381 (19.30%)
b, R=4-CHj; m/z 395 (21.00%)
¢, R=2-Cl; m/z 415 (6.30%)

a, R=H; m/z 339 (37.40%)
b, R= 4-CHjz; m/z 353 (40.20%)
¢, R=2-Cl; m/z 373(46.60%)
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N N

\@\N—NJ\NH
OH C)//L

m/z =262 (5.60%)

miz 234 (14.30%)
-co
i
N

m/z =206 (3.30%)

'C2H4

miz =142 (8.30%)

M- C10H3N3028

| I
N+
N//
=
R |
NS
a, R=H; m/z =105 (19.60%)
b, R= 4-CHj3; m/z = 119 (21.70%)
¢, R=2-Cl; m/z = 134 (32.05%)

O]

H; m/z =77 (100%)
4-CHgz; m/z = 91(100%)
2-Cl; m/z = 111 (100%)

Scheme 4: M ain fragmentation pathway of compound 4, 5 and 6
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_ .
OH
N - N/\/©/ N
e e ]
7 X
R
— 8 p—
a, R=H; m/z 448 (100%)
b, R= 4-CH3; m/z 476 (100%)
¢, 2-Cl; m/z 516 (100%)
_ OH _
/@/N\ “ * N\\N
PGP
N =
| \—R HO “ |
= \R
a, R=H; m/z 343 (6.10%) a, R=H; m/z 105 (5.80%)
b, R=4-CHs; m/z 357 (3.00%) b, R=4-CHs; m/z 114 (2.20%)
¢, 2-Cl; m/z 377 (7.00%) c l;

a,R=H
b, R=4-
c l;

, 2-Cl; miz 134 (11.30%)

l-co ) |-

—
O
AN
—R a, R= H; m/z 77 (8.0%)
/ b, R= 4-CHg; m/z 91 (62.40%)
_ c l;

, 2-Cl; miz 111 (13.60%)
: miz 315 (1.10%)

CHg; miz 329 (5.80%)

, 2-Cl; m/z 349 (3.40%)

l - CsHy
OH ] B OH | B OH °t+ = | N
+ . -
N, #CH /@4'\‘ /©/ \\R

N Z N -HCN | N -CN N
y — I\ — |4 —

| g | Yg N

= 2 | R OH
_ L _ L | m/z= 93 (8.70%)

R=H; m/z 251 (2.20%) a, R= H; m/z 224 (4.30%) a, R= H; m/z 198 (1.20%)
R= 4-CHj; m/z 265 (2.10%) b, R= 4-CHs; m/z 238 (7.20%) b, R= 4-CHg; m/z 212 (2.80%)
2-Cl; m/z 285 (5.00%) ¢, 2-Cl; m/z 258 (10.50%) ¢, 2-CI;

, 2-Cl; miz 232 (4.40%)

Scheme 5: Main fragmentation pathway of compound 8,.
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Table (1) ElI Mass Spectra (70 eV) of Compounds 3, 4, 5, 6 and 8 m/z

Pathway A Pathway B .
Compd M ™ e xY] —m Other ions
[CaoH1aN:0]" [CH10NOJ
HO 327(7.20) CoHsN, 240(11.00) .
[CoHoN:O* [CHNOT' 345 (M*+1, 20.50),328(1.80), 326(1.90),
CeHs 250 (1.00) H, CO, 195(3.20) 302(1.40), 301(6.10), 271(1.10), 268(2.80),
[CaoHheN:04* (CoH sz]* (CH Nb]* 253(2.90), 250(1.00), 241(2.20), 239(2.30),
3a ;"4515(1%03) N, 252 (826 30) CeHa 119? 4.30) 223(4.50), 221(1.50), 214(3.10), 212(1.20),
o HNOT CHOT 196(8.90), 178(1.40), 170(3.10), 168(1.40),
co ol HCN Sl 148(1.50), 137(5.20), 120(3.20), 105(6.40),
(11.50) (2:30) 93(21.10), 77(21.10),
co [CiHaN]
166(3.20)
[CaHiN:O]* [C1HNOY"
H:0 341(6.20) CrHN; 240 (9.70)
CHHN [CiHeNOJ* HCO, [CsHNOT* 360(M'+, 23.80), 358(4.70), 345(4.80), 268(4.80),
3b [CaHiN:O4* T 222 (25.30) : 195 (7. 80) 253(5.20), 241(3.40), 239(3.80), 223(6.90),
359 (100) o [CiHNOT CH [CHsNOT* 214(1.60), 196(6.90), 170(6.00), 137(4.10,)
194 (9.30) 4 119 (10.20) 120(3.10), 107(6.40), 91(32.80)
[CrHeN]* [CeH,O]*
€O 166 (1.70) HCN 92(6.90)
Pathway A Pathway B .
Compd M ™ oy ™ e Other ions
[CaH1N:CIOq+ [CiH1NOF*
H:0 361(7.80) | SHCINa | 5a0012.00)
C1HsNOJ* [C1aHNO]*
CeHACIN: [ COH
3¢ [C2oH1N3ClO5]* I 222(100) 195(40.00) 381 (M'+2, 34.00), 224(2.00), 223(22.00),
379(82.00) co [C13HeNO] CH [CHsNO] 196(26.00), 127(26.00), 111(32.00)
194 (46.00) 4 119(3.00)
[CrHeN]* [CeHO]"
co 166(8.30) HCN 92 (40.00)
[C1HsNsOST [CeHsNg*
CoHts 2626.30) | GHNOS | 1051960
N [C1HeN:O:ST N [CeHy* 340 (M'+, 11.20), 338(6.90), 322(6.70), 311(8.70),
2 234 (14.30) 2 77(100) 298(6.30), 297(11.20), 176(7.10), 235(6.20),
4a [C16H1aNsO:S]* co [CeHaNSOST CH [CHY* 223(6.30), 184(8.10), 176(3.30), 162(3.80),
339 (37.40) 206 (3.30) 2 51(53.30) 160(5.30), 148(3.20), 147(4.30), 146(6.30),
CH [CHNOS] 136(3.90), 135(5.30), 134(3.40), 114(10.70),
4 142(8.30) 104(5.30), 64(11.30), 50(12.30)
[CHNOST
CN 166 (1.80)
[C1HaN:O,ST [CHNS*
Gy 262(9.30) CioHNOS 119(21.70)
N, [%ﬂgugog%]; N; 5[927(;'(7)]0) 354 (M'+, 16.20), 352(11.20), 325(11.90), 312(4.6
[CaHsNO,ST [CoHN dsr [CoHe" 311(16.10), 205(4.50), 184(3.30), 164(3.20),
4b ;5315( 48 220) co 2go§ (g 30) CH, 65 (53 4530) 163(4.20), 160(3.50), 152(4.30), 148(4.20), 120§
: ICHN bsr : 118(7.90), 108(3.50), 107(6.50), 921(6.30), 9003.
417 14IN3
CsHa 142(7.60) 76(9.70), 65(23.30), 63(11.10), 52(7.60)
[CHNOST
CN 166 (9.80)
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Pathway A

Pathway B

=

Compd M ™ e xY] oy Other ions
[C10HNsOsS]+ [CeH4CINg*
CeHaCl 264(14.10) CiHaNO,S 139(13.20) .
[CoHNOST [CHCT* 375 (M*+2, 28.90), 374(N1, 11.20),
N 21% 48(731 10) N 1161(“100) 353(24.60), 352(11.70), 336(10.50), 325(10.4D),
[C16H1NsCIO,S [CoHN bsr CoH’ 311(14.50), 261(7.90), 260(5.50), 235(13.90),
4c ¥ co 2908(63 20) HCl 75(233320) 207(9.70), 179(7.30), 165(7.30), 164(10.10)
373(50.40) H CHN bST L 160(19.40), 141(10.60), 135(24.20), 134(11.20),
CoHa [12241% 20 CH 5[0 ‘é 12]20 120(11.50), 119(31.70), 113(25.30), 106(10.8D),
(1530) (31.20) 105(24.70), 63(60.60), 51(84.60)
cN [CHNLOST
116(5.10)
[CiHhNsO:ST [CigHhN:O:S]*
CHCO 381(36.80) CHCO 381(36.80)
cHeo | [CHNOST | oo | [CatNOSI | o) e 1 30), 382(15.10), 340(7.90), 338(7.90),
334 (37.40) 339(37.40)
CaHNOST (Cath:OST 322(5.70), 311(7.80), 298(5.20), 297(10.10),
" CeH, 0® CiHsN:O:S el 276(5.00), 235(5.10), 223(5.50), 184(7.30),
[CaoH17N50,S] 262 (10.90) 105(19.60)
5a 423 (6.90) C OS] SR 176(2.10), 162(2.80), 160(4.60), 159(4.80),
: co i 21510 N, [776 1§0 152(2.90), 148(2.30), 147(5.30), 146(4.90),
CH (N 365])* oH c (H ]) 136(2.90), 135(4.70), 134(4.70), 114(10.70),
zil 2 4113,
CH, 206(1.70) 51(30.10) 104(4.40), 64(10.20), 50(11.50)
[CHNOST
CN 116(2.30)
Pathway A Pathway B .
Compd M ™ e xY] oy Other ions
ChcOo [CigHiNOST ChCO [019H17+N5035]
395(29.90) 395(29.90)
Ch.cOo [CiHheNsO,S] ChCO [C]_7H15+NSOZS]
353(40.20) 353(40.20) 375 (M*+2, 28.90), 374(N1, 11.20),
[C.HNO,ST [CH N']* 353(24.60), 352(11.70), 336(10.50), 325(10.4D),
. CiH, Py CioHsN;0S e 311(14.50), 261(7.90), 260(5.50), 235(13.90),
[Ca1H1eN50,S] 262(5.60) 119(21.70)
5b 437(7. 70) N [CooHoNsO,S]' (Gt 207(9.70), 179(7.30), 165(7.30), 164(10.10)
: 2 21% 48(12 30) N, 912160) 160(19.40), 141(10.60), 135(24.20), 134(11.2D),
CHN 65]* CoH" 120(11.50), 119(31.70), 113(25.30), 106(10.8D),
9l 1giNg! 61 15)
co 206(1.70) CH, 77(10.80) 105(24.70), 63(60.60), 51(84.60)
[CHN:OST [CHy*
GoHa 142(8.30) CH. 51(12.80)
[CHNLOST
CN 116(3.50)
[CiHiNCIOS] [CHNCIOS
CH,CO * CH,CO *
415(33.50) 415(33.50)
[CiHiN:CIOS] [CiHiN:CIOS 459 (M+2, 1.30), 417(12.20), 375(17.20),
CH,CO * CH,CO * 353(22.20), 352(10.20), 326(17.10), 325(11.50),
[CooHheNCIOS 373 (46.60) 373 (46.60) 311(16.30), 262(13.30), 261(6.20), 260(5.30),
5c 20rhe ST CHCIN [CoHNOST | (oo | [CHNCT 235(10.20), 207(3.40), 179(8.50), 165(7.10),
457 (12.30) a2 234 (17.30) 08 139(32.50) 164(12.70), 160(21.30), 141(13.20), 134(11.30),
: co [CoHaNOST N [CeHLN* 120(11.30), 119(27.80), 113(27.80), 106(11.60),
206(6.20) 2 111(100) 105(3.90), 77(2.30), 76(4.30), 65(23.20), 63(59.60)
CH [CHNLOS] HCI [CeHs] * 52(17.80), 51(33.50)
4 192(18.30) 75(62.30)
[CsHMNLOS]
CN 116(9.20)
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Compd M ™ Pathway /?n/z xY] Pathway |r3n/z Other ions
onco | Cpnisey | oo | Ciaiss
onco | Cpilaan | oo | Ciitnag
chco | [CuHiNOST CH.CO [CagH1N:O,S]* 466(M+1, 7.20) 424(6.30), 382(10.10),
2 339(28.50) 2 339(28.50) 340(4.70), 338(11.20), 322(7.50), 311(8.70
CH [CHeNsOST | - 41\ g [CeHsN]* 298(6.30), 297(13.10), 276(7.20), 235(6.30
6a [CaoH1dN50sS] s 262(13.30) 10TI8TNS 105(23.30) 223(7.30), 184(17.20), 176(3.30), 162(3.20
465(62.30) N, [C1HgN;02S] N [CeHel* 160(5.60), 159(3.80), 152(4.20), 148(3.50)
234(19.50) 2 77(100) 147(6.5), 146(5.90), 136(4.20), 135(4.30),
co [CeHgNsOS] CcH [CHy* 143(6.30), 114(11.80), 104(5.30), 64(12.20
206(2.30)T 2 51(43.30) 50(13.50)
[CHNSOS
CoHa 142(19.20)
[CHNOS]
CN 116(6.20)
cnco | ety | cnco | Gty
cnco | IGHROS | onco | RGOS
CHCO [Cégﬁ(':gog; CHCO [Céglﬁg%gy 480 (M'+1, 6.20), 438(4.20), 396(14.20),
[CaoHN 5625]* (CH N'] p 352(11.30), 325(16.80), 312(4.30), 311(17.30
[CasHoiNsOsST CH, 1265(7 30) CiHeN:O,S 11§(;3220) 205(6.30), 184(7.20), 164(3.20), 163(4.80),
6b 537921( 4; 651) CiHN 36251* [CH ]‘+ 160(5.10), 152(4.30), 148(5.00), 120(4.10),
: N, 234(15 40 N; 81(100 118(7.90), 108(4.60), 107(7.80), 92(42.30),
(16.40) (100) 90(21.30), 77(11.30), 76(11.80), 63(23.20),
co [CoHaNOST CH, [Cst] 52(7.90), 51(13.80)
206(3.20) 65(43.20) '
[CHNOS]
e 142(12.30)
[CHNOS]
CN 116(4.30)
Compd M ™ Pathway ';“n > ™ Pathway ?n > Other ions
CHCO [Czﬁ;'z‘ffg‘)sr CHLCO [CZZglg’E‘ff%)sr
[C1H1N5CIO;S]* [C1eH1N:CIOS]*
CH,CO CH,CO
z 415(23.30) z 415(23.30) 501(M'+2, 5.30)459(6.30), 417(6.30),
cheo | [CshNCIOST | ) o0 | [CisHiNsCIOS]' 375(10.20), 353(11.20), 352(8.20),
: [C3ﬁ(’366222)] : [(3:73(’3\163?) 3236(1)9.30),(325()13.502, 311)(19.2?),
10HsNsO,S] sHsNLCI]* 261(5.60), 260(7.30), 235(9.80), 207(4.94
6 [CZZH“*]'\JSC'OSs CoHaCl 2627.60) | CoHNOS | Y3943 30 179(8.30), 165(6.50), 164(11.80),
499(32.20) N, [C1HaNLO-ST N [CH.CN* 160(19.50), 141(11.30), 134(12.30),
: 234(19.50) 2 111(100) 120(13.20), 119(28.70),
co [CoHeN-OS] CH [CeHd* 113(26.10),106(13.60), 105(4.80), 77(2.5
206(2.30) 2 75(61.30) 76(8.30), 65(22.50), 63(51.20), 52(18.20
[CHN:OST 51(34.30)
CoHa 142(19.20)
[CHN0S]
CN 116(6.20)
e |l | caavo, | G
co [%fgl(”'l\"‘l%]) N; 7[7(:(6?85]00) 449 (M'+1, 6.20), 447(28.90), 431(1.70),
(CuH r\ior c Hj* 359(2.60), 356(1.90), 344(1.80), 314(1.20)
[CasHaoNeOs]* CeH, 2-}511(12 30) CHs, 51 (“13320) 302(5.20), 301(3.00), 238(1.50), 237(1.20)
8a 2182"(1‘502) CH 0,\'1 O : 255(2.40), 223(1.10), 197(1.10), 196(5.00)
HCN o0(4.30 163(4.10), 148(2.40), 142(1.30), 135(1.40)
© zH( N 20} 120(4.30), 118(1.40), 106(1.30), 92(1.50),
12011
CN 198(1.20) 91(1.30), 73(2.40), 65(1.00), 52(3.20)
[CeHsO]"
GoHaN2 93(4.50)

~
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Compd M ™ Pathwayr/:/z xY] PathwaymB;Z Other ions
CHN [CaHiNO;* CaaHiN, [CrHN"
e 357(3.00) © 119(12.20) 477(M'+1, 33.20), 475(5.00), 370(2.00)
[CaoHNO]* [CH* EEro o Py Py
Co 329(5.80) N; 41 (62.40) 357(3.00), 355(2.20), 330(6.70), 328(3.50)
[CeH sN]* [CH']+ 313(2.70), 312(2.10), 252(1.90), 251(1.80)
CoHaNO* CsHa 2(1355(12 2‘6) CoH, 65(51 30) 239(7.00), 237(3.50), 224(3.80), 223(2.60)
8b [ 287(;41802] oM CuHeN ) 211(1.10), 210(8.10), 197(1.60), 196(2.00)
(100) HCN L 12‘?; ;CZ)BST 10 23 163(7.60), 148(3.60), 135(2.00), 120(10.30),
(7.20), O 118(2.60), 107(7.40), 92(11.30), 90(30.10)
CN [CaaHiN:0] N, 77(11.20), 76(10.30), 63(13.20), 52(11.20)
?12(2-810) 51(13.10)
CeHsO]*
G, 93(1.80) CH,
[CaHhNCIO]" | CothN [CHCIN*
CeHCIN, 377(17.00) CIoy 103(11.30)
o [CiHhNCIO]* N [CeHLCT
349 (3.40) 2 111 (13.60) 518 (M'+2, 60.50),517(N#1,33.40), 515(30.90),
CH [CrHhN.CIO]* Hel [CeHd" 499(3.00), 395(9.00), 390(6.10), 379(6.40),
8¢ [CagH1N6C105]* 4 285(5.00) 75(6.70) 378(6.70), 372(10.60), 370(18.50), 369(5.70)
516 (100) HEN [C1HaNSCIO]* 260(5.20), 230(10.10), 224(3.40), 222(7.20),
258(10.80) 210(3.50), 197(3.50), 163(15.00), 141(4.20),
N [C1HaN.CIO]* 113(8.40), 106(3.90), 80(4.50), 77(5.00), 51(6.3
232(4.40)
[CeH:O]
CeHLCIN, 93(8.70)
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