Electron impact fonization Mass Spectra

Bull Korean Chem. Soc. 2003, Vol. 24, No. 4 473

Electron Impact lonization Mass Spectra of
3-Substituted-2-hydroxy-4(3H)-quinazolinones

1. M. El-Deen” and M. E. Abhd EI-Fattah’

Faculty of Education, Suez Canal University, Port-Said, Egypt
“Faculty of Science, Suez Canal University. Ismailia. Egypt

Received August 9, 2002

3-Amino-2-hydroxy-4(3H)-quinazolinone (3) was prepared via condensation of 1 with hydrazine hydrate.
Treatment of 3 with appropriate acid in POCI;, ethyl chloroacetate and activated olefinic compounds in DMF
vielded the corresponding 3-(substituted)amino-2-hydroxy-4(3H)-quinazolinones 4, 5 and 6. The electron
impact ionization mass spectra of compounds 3 and 4 show a weak molecular ion peak and a base peak of m/z
46 resulting from a cleavage fragmentation. The compounds 5 and 6 give a characteristic fragmentation

pattern with a very stable fragment of benzopyrazolone (m/=z 132).
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Intraduction

In the course of recent investigations'™ involving anth-
ranilic acid and phenyl| isocyanate, it was found that 2-(3-
phenylureido)-benzoic acid (1) is converted into 3-amino-2-
hydroxy-4(3H)-quinazolinone {3) by the action of hydrazine
hydrate under fussion. The fact that only limited information
is available on the mass spectra of 3-amino-2-hydroxy-
4(3H)-quinazolinone (3). along with the preparation of a
novel 3-substituted-2-hydroxy-4(3H)-quinazolinone, has
prompted us to report their synthesis and study their electron
impact (EI) mass spectral fragmentation.

Results and Discussion

Chemistry. Hydrazinolysis of 2-(3-phenylureido)benzoic
acid {1) with hydrazine hydrate by fusion at 150 °C, gave the
corresponding 3-amino-2-hydroxy-4(3H)-quinazolinone {3).
which does not give the expected structure 2 (Scheme 1).
Compound 3 may be formed by the nucleophilic attack at
carbonyl groups in compound 1 with ring cyclization via the
removal of water and aniline as shown in Scheme 2.

‘The 3<{alkylcarbonyl)amino-2-hydroxy-d(3H)-quinazolinones
(4a-c) were synthesized by a acylation or benzoylation of the
3-amino-2-hydroxy-4(3H)-quinazolinone (3) with appro-
priate acid {such as acetic acid. chloroacetic acid, and
benzoic acid) in phosphours oxychloride.

Alkylation of compound 3 with ethyl chloroacetate in
dimethyl formamide under reflux formed the ethyl 2-
hydroxy-4{3H)-oxo-quinazoline-3-ylaminoacetic ester (5,
Scheme 3). The reaction of 3-amino-2-hydroxy-4(3H)-
quinazolinone {3) with activated olefinic compound (such as
acrylonitrile and methyl acrylate) in dimethyl formamide
resulted in the formation of 3-(cyanoethyl)amino-2-hydroxy-
4(3H)-quinazolinone (6a) and ethyl 2-hydroxy-4(3H)-oxo-
quinazolin-3-yl-3-aminopropionic ester (6b, Scheme 2),
respectively.
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Mass spectroscopy. Tables 1 and 2 list the sz (relative
abundance. %) values of the principal fragments of the
studied compounds. while Figures 1. 2 and 3 illustrate, as

examples. the mass spectra of 3. 4¢

and 6a. respectively.

Compounds 3 and 4a-c. The mass spectra (Table 1) of

1AL RElDeen and AL K. Abd El-Fattah

compounds 3 and 4a-¢ show relatively small molecular ions
and peaks typical of a cleavage and rearrangement process
tvpe fragmentation. The main fragmentation pathway of
compound 3 was summarized in Scheme 4. The detection of
both complementary fragments of the cleavage and rearrange-
ment processes is attributed to their comparable ionization
potentials. From the study of the mass spectra of compound
3 (Figure 1), it was found that the molecular ion had
fragmented to the » z 146. The ion of 1z 146 was broken to
give the s z 119 by losing HCN. This fragmentation led to
ion of mz 92 and ion of sz 64, respectively. However,
pathway A in Table 1 is the predominant one. since the 2
146 which arises from the ion of s z 177. is the base peak of
the spectrum for all these compounds 3 and 4a. b,

The molecular ion of compound 4¢ fragmented further
and imvolved two pathways as illustrated in Scheme 5. The
molecular ion of sz 281 fragment via the pathway A to give
the m z 176 by losing benzov1 radical group. The mz 176
fragmented to give the ion of s#:z 146 by losing hydrogen
cvanide molecule to give the ion of 1z 119,

Accordingly. the same molecular ion of mrz 281 frag-
mented vie the pathway B by a cleavage of 3-amino-2-
hydroxyquinazolinone radical. has relatively low abundance
(Figure 2) to give the ion of sz 105 which lost CO to give
the ion of m z 77 (phenvl radical ).

Compounds 5 and 6a, b. The mass spectra of compounds
S and 6a. b show relatively small molecular ions and peaks
tvpical of a cleavage and rearrangement processes type
fragmentation. From the study of the mass spectra of

Table 1. EI Mass spectra (70 eV) of compound 3 and 4 m/z (relative intensity, %)

Pathway A

Pathway B

Compound M’ Other lons
M- mz M- mz
3 |Cs1 1Nz O -NII [Csl LN:O] - - 147 (9.30). 120 (3.06). 118 (3.08). 105 (1.47). 104
177 (50.21) 146 (1013) (3. 10). 93 (317). 90 (20.75). 77 (5.300. 76 (6.37). 74
IICN [C-11sNO]” (6.15). 70 (2.72). 65 (10.80). 64 (2044). 63 (21.04).
119 (11.02) 62 (7.33). 33 (3.300. 32 (10.03)
11ICN Cal O]
92(27.01)
4a [CicHoN:OX]™ CH=C-O [CsH-N:O:]™ - - 178 (6.80). 147 (80.60). 120 (1.50). 118 (1.60). 93
219 (2.30) 177 (84.10) (LOOY. 92 (14.30). 91 (3.10). 90 (11.200. 77 (1.80).
O-NH [CsHN-O1" 76 (2.7). 73 (LO0). 63 (4.71). 64 (9.30). 63 (7.6). 62
146 (100) (1.90). 32 (3.10). 31 (2.32). 30 (4.70)
HCN [C-H:NO1™
119 (7.20)
4b [CHsCIN'O:) ™ CICH-C-O  [CsH-N-O2]™ - - 178 (8.10). 148 (2.80). 147 (9.91). 120 (1.30). L8
253 (2.30) 177 (79.30) (1.80). 104 (1.20). 102 (1.44). 93 (1.20). 92 (16.00).
O~NH [CsHsN-O1™ 91 (4.3). 90 (12.00). 77 (3.20). 76 (3.20). 75 (1.20).
146 (100) 74 (1.30). 65 (6.50). 64 (11.20). 63 (8.82). 53 (1.00).
HCN [C-H:NO|™ 52 (3.60). 51 (5.00). 50 (5.0()
119 (8.30)
4c [CasT T N2Os ) Ph-CO [C&ITNaO=]" CgH N3Oz [Ph-COL" 147 (1.30). 106 (7.78). 91 (3.55). 90 (5.27). 78
281 (4.30) 176 (3.25) 105 (100)  (4.84). 75 (3.44). 74 (3.05). 65 (5.12). 64 (R.07). 63
NO [CATNSO] CO  [Colls] (9.10).62(2.01). 53 (1.32).52(5.12). 51 (27.00)
146 (8.50) T7(61.23)
TICN [C-TIsNOJ™

119 (12.35)
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Table 2. L1 Mass spectra (70 e V) of compounds S and 6 m/z (relative intensity, %)
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Pathway A

Pathway 13

Compound M Other Ions
M- mz M- mz
5 [CizHiaN304]”  CHs CH:0 [RNH CH: COOEt  [CaHaN1O:]" 217 (7.30). 192 (1.2). 191 (2.20). 184 (2.40).
263 (18.30) CH:COJ™ 176 (3.50) 175 (2.00). 133 (11.00). 118 (2.21). 105 (7.40).
218 (2.60) 103 (2.00). 92 (1.10). 90 (3.40). 77 (30.30). 78
co [RINH CH:]™ NO [CsHNOT* (270). 6d (1.80). 63 (2.41). 51 (13.30). 30
190 (17.50) 146 (3.60)  (3.50)
CH:~NH. [C-H:N:01™" HCN [C-HNOT®
ClHO 132 (1hh) 119(1.8)
N: [C-11,O
104 (5.4
CO 1Cel1s)”
76(3.70)
6a [ChiHiN:O:]”  CH»CN  [R-NHCH:]" CH:CHCN [CaH=NaO:]™ 178 (1.20). 147 (2.53). 133 (9.10). 130 (3.08).
230 (16.00) 190 (192.21) 177 (3.84) 120 (9.10). 130 (2.08). 120 (1.33). 117 (7.55).
CH:~NH. [C-HN-0]™ HN-O [CHNOT* 116 (3.18). 105 (11.93). 92 (8.72). 91 (10.20).
CHO 132 (100) 146 (25.85) 90 (33.08). 77 (63.42). 75 (16.71). 65 {10.20),
N- [C-HO1™ HCN [CHNOYT 64 (24.70). 63 (27.50), 62 (11.36). 58 (30.13).
104(10.53) 119 (3.06)  S4(25.51). 53 (10.34). 52 (35.40). 51 (40.30)
Co [Ce Ty - -
76 (24.72)
6b [C1:HizN:Oq ™ CH:O [RNHCH:-  CH:CHCOO  [CsH-M:O:]" 23.1 (8.30). 192 (5.35). 178 (2.21). 147 (3.03).
263 (24.03) CH:CO|™ Mc 177 (4.83) 133 (10.03). 130(4.02). 120(1.62). 117 (11.23).
232(5.78) [16 (6.21). 105 (16.13). 62 (14.23). 91 (15.37).
CH:-C-O  [RNHCH:" HN-O [CHNOTT 90 (43.12). 77 (62.71). 75 (16.20). 65 (13.20).
190 (23.50) 146 (21.38) 64 (27.21). 63 (32.01).62(13.20)
CH:~NH. [C-HN:0]" HCN [CHNOT™
CHO 132 (100) 119 (7.31)
Nz [C-11,01 - -
104 (9.35)
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Figure 1. 70 ¢V mass spectrum of 3.

Figure 2. 70 ¢V mass spectrum ol 4¢.
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Figure 3. 70 ¢V mass spectrum of 6a,

compounds 3 and 6a. b. it was found that the molecular ion
for all these compounds fragmented further and imvolved
two various pathways as illustrated by Scheme 6 as
representative examples.

The main fragmentation pathwayvs of compounds 5. and
6a. b are summarized in Table 2. However. the molecular ion
of mrz 230 fragmented via the pathway A to gave the ion of
mrz 190, which fragmented further to give the stable ion of
mz 132 by losing CH: = NH and fromy1 radical group.

Subsequently. the molecular ion of s z 230 was broken via
pathway B in the same fragmentation processes which was
observed for compounds 3. and 4a. ¢ (Pathway A).

Experimental Section

Melting points were determined on a Boetium Hostage
apparatus and uncorrected. IR spectra were recorded on a
Perkin-Elmer FTIR 1725 spectrometer The 'H-NMR
spectra were recorded on a General Electric QE 300. and
chemical shifts were given with respect to TMS. Mass
spectra were recorded on a VG Autspec CEI FAB' and a
Hewlett Packard Ms-Engine thermospray and ionization by
electron impact at 70 eV. The accelerating voltage was 6 kV.
the temperature of the ion source was ~200°C and the
emission current was ~100 mA. Microanalvses were con-
ducted using an elemental analvzer 116.

3-Amino-2-hydroxy-4 (3H)-quinazolinone (3). A mixture
of 1 (0.01 mol) and hyvdrazine hydrate (0.03 mol) was fused
on a hot plate for 10-15 min. the reaction mixture was added
to boiling methanol (30 mL) and heated under reflux for 2 .
then cooled. The solid formed was filtered off. washed with
methanol. dried and purified by recrvstallization with
dimethyvl formamide to give 3 as colourless crystals. vield
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Scheme 4. Main [ragmentation pathway ol compound 3.

73%. mp 275° [R (KBr) 3320. 3215 (NHz). 3390-2850 (br.
OH). 1689 (CO). 1625 (C=N) em™": 'H-NMR (DMSO-d¢) &
548 (s. 2H. NHz), 7.22-7.95 (m. 4H. ArH) ppm: Found: C.
54.03: H, 3.62: N. 23.57. C4H-N:O- requires: C, 54.24: H.
3.95:N. 23.73.
3-(Alkylcarbonylamino-2-hyvdroxy-4(3H)}-quinazolinones
(4a-c). A mixture of 3 (0.01 mol) and appropriate acids such
as acetic acid. chloroacetic acid. and benzoic acid (0.01 mol)
in phosphours oxychloride (30 mL) was heated on a water
bath under reflux for 30 min. then cooled and poured onto
ice-water. The resulting product was filtered. washed with
water, dried and purified by recrystallization with ethanol to
give 4.
3-(Acetvliamino-2-hvdroxv-4(3H)-quinzaolinone (4aj.
vield 63%. mp 220°, IR (KBr) 32235 (NH). 3389-2830 (br.
OH) 1695-1686 (C=0). 1623 (C=N) cmi”': 'H-NMR (DMSO-
dg) 6 2.01 (s. 3H. CH3). 7.21-7.96 (m. 4H. ArH). 10.49 (s,
IH. NH) ppm: Found: C. 5454 H. 4.02: N. 19.06.
CiaHyN:O; requires: C. 54.79: H. 4. 11: N. 19.18.
3-(Chloroacetvl)amino-2-hvdroxv-4 (3H)-quinazoli-
none (4h): vield 64%. mp 205°. IR(KBr) 3229 (NH). 3396-
2851 (br. OH). 1699-1682 (C=0). 1625 (C=N) cm™: 'H-
NMR (DMSO-dg) & 53.03 (s. 2H. CHa»). 7.21-7.95 (m. 4H.,
ArH). 10.50 ¢(s. lH. NH) ppm: Found: C. 47.11: H. 3.01: N,
16.32. CL 13.68. CcHgCINO4 requires: C. 47.34: H. 3.16:
N. 16.57. CL 14.00.
3-(Benzovi)jamino-2-hvdroxv-4(3H)-quinazolinone (4c¢):
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m/z 147

vield 67%. mp 227°. IR (KBr) 3215 (NH). 3345-2821 (br.
OH). 1693-1681 (C=0). 1624 (C=N)cm™"; 'H-NMR (DMSO-
ds) & 7.21-801 (m. 9H. ArH). 10.61 (s. IH. NH) ppm:
Found: C. 63.89: H. 3.66: N. 14.39. C,:H,;N1O: requires: C.
64.06: H. 3.91.N. 14.95.

3-(Alkyl)amino-2-hydroxy-4(3H)-quinazolinones 5 and
6. A mixture of 3 (0.01 mol) and a reagent such as ethyl
chloroacetate, acrylonitrile and methyl acrvlate (0.01 mol)
in dimethyl formamide (30 mL) was heated under relux
for 4h. then cooled and poured into water. the deposited
solid was filtered off. washed with water. dried and puri-
fied by recrvstallization with ethanol to give 3 an 6.
respectively.

Fthvl 2-hvdroxy-4(3H-quinazolin-3-viminoacetic ester (3.
vield 67%. mp 135° IR (KBr) 3225 (NH). 3396-2852 (br.
OH). 1765 (C=0 of ester). 1686 (CO). 1622 (C=N)cm™'; 'H-
NMR (DMSO-d;) 6 1.30 (t..7=9.04 Hz. 3H. CH;). 3.52 (s.
2H. CH»). 435 (q. J=6.23 Hz. 2H. OCH-). 581 (s. l1H.

L m/z 281
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NHCH,), 7.21-7.96 (m. 4H. ArH) ppm: Found: C. 54.52. H,
4.69: N. 15.59. C|-HiN;O, requires: C. 54.75. H. 4.94: N.
15.97.

3-(Cyvanoethvljamino-2-Invdroxv-4(3H)-quinazolinone (6a):
vield 67%. mp 185°, IR (KBr) 3225 (NH). 3389-2851 (br.
OH). 2225 (C=N). 1689 (CO). 1626 (C=N) cm™": 'H-NMR
(DMSO-ds) 6 2.93-2.97 (t. J= 9.04 Hz, 2H. NHCH-), 4 43-
447 (1. /=9.12 H». 2H. CH~CN). 5.61 (s. |H. NH), 7.21-
7.96 (m. 4H. ArH) ppm: Found: C. 57.02: H. 4.12: N, 24.10.
Ci1Hy:N4O- requires: C. 57.39: H. 4.35: N, 24.35.

Methyl 2-hvdroxv-4 (3H)-oxo-quinazolin-3-viamine-
propionic ester (6h): vield 65%. mp 1457 [R (KBr) 3229
(NH). 3396-2851 (br. OH). 1766 (CO of ester). 1687 (CO).
1624 (C=N) cm™: "H-NMR (DMSO-d;) § 2.53-2.56 (1..] =
9.04 Hz. 2H. COCH-). 2.92-297 (t. J=9.12 Hz. 2H.
NHCH-). 3.93 (s. 3H. OCH;). 5.62 (s. 1H, NH). 7.22-7.96
(m. 4H. ArH) ppm: Found: C. 54.51: H. 4.73; N. 15.72.
Ci-H, ;N3O, requires: C. 54.75: H. 494, N. 15.97.
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Scheme 6. Main fragmentation pathway of compound 6a, as a representative example tor compounds 3, and 6a_ b,

References

3. Tl-Deen. I. M2 Mohamed, §. M. Tsmanl. M. M. Abdel-Megid,
M. An. Chrin. 1993, 89. 621 (Chem. Abstr. 1994, 720, 323471).
1. El-Deen. 1. M. J. Serb. Chem. Soc. 1998, 93(12). 915. 6. Mohamed. E. A El-Deen. I. M.: Ismail. M. M. Pak. J. fnd. Res.
2. Papudopouloes. E. P Terres. C. D, A Heteroevefic Chem. 1982, 19, 1992. 2. 1427 (Chem. Abstr. 1993. 119. 8778).
269, 7. Mohamed. T A TI-Deen. I M.: Tsmail, M. M.: Mohamed. §. M.
3. Fl-Desuky. S Tl-Neen. 1. M. .S Serh. Chenr. Soc. 1992, 57,513, Incdicar J Chem. 199332933 (Chem. Abstr. 1994, 120, 244927).
4. TI-Deen. 1. M Mohamed. S. M. Jndian J. Heterocvel Chem. 8. Abd Tl-Fattah, M. F. Jndian I Heterocyel. Chom. 1995, 4199

1993 2,233 (Chem. Abstr. 1994 720 298578). (Chem. Abstr. 1995, 132. 83306).




