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ABSTRACT

The recent progress in the synthetic methods of 2-heteryl and hereteroalkyl quinazolin-4(3H)-ones and their
pharmacological activity are presented and discussed.
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INTRODUCTION

2-Heteryl and heteroalkyl quinazolin-4{3-ones exhibited a wide range of pharmacologicapprties such as CNS
depressant, antimicrobial, antibacterial, analgesamtifungal, antiinflammatory, antiulcer, anticatsant,
antihypertensive, sedative, anaesthetic, tranipgliasnd muscle relaxant, body temperature lowerismpre
germination inhibition in Drechslera rostrata ands$arium oxysporum, CNS active, hypnotic, antidesast,
antihelmentic, inhibition of AMPA receptor activati, antihistamine, virucidal, hypoglycemic, MAO ibtion,
insecticidal, radioprotective, spasmolytic, congqative, antitubercular, antimonomine oxidase;aHtagonist and
antisecretion activity[1]. They are also usefubatifeedant[2], cytotoxic[3]nhibitors of NF-kB and AP-1 mediated
transcriptional activation[4-6], cycloxygenase [NJR2B selective NMDA receptor antagonists [8], PD#tabitors
[9], CXCR3 receptor antagonists [10], antitubercytal], antipsychotic [12], dihydrofolate reductai@HFR)
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inhibition [13]. They also find application as hesible epoxy resins, fiber reactive dyes, andmetg [1]In this
context, the reported syntheses and importancehatéyl, heteroaryl and heteroalkylquinazolin#4f2nes are
reviewed here as a prelude to our efforts to dgvaltdrug candidate’ from these heterocycles. Bowenience, the
review is organized according to the size of theefeeycle linked either directly or through an dlkslkenyl,
aminoalkyl, alkylamino, thio, alkylthio, thioalkgroup to C-2 of quinazolin-4(8)-one

2.1Bisquinazolinonylp-Lactams

Reddy and co-workers reported the synthesis of -(i8-methylquinazolin-4(3)-one-
2-yl)azetidin-2-one-yl)Jphenyl/biphenyl/diphenylnhaine §) [14]. 2-Chloromethylquinazolin- 4£8)-one () was
reacted with arylaming@ to yield [N,N’-bis((3-methylquinazolin-4(8)- one-2-yl)methyl)aryldiamin&. Conversion
of compound3 to N,N'-dichloroacetyl- N,N’-bis((3-methylquinazolin-4(B)-one-2-yl)-methyl)]aryldiaminel with
chloroacetyl chloride followed by base catalyzedhydieochlorinative cyclization with ¥CO; in DMF to isolate
compound 5.  3,3-Dimethyl-4,4-N,N'-dichloroacetyl- N,N’-bis((3-methylquinazolin-  4(8)-one-2-yl)
methyl)]diaminobiphenyl %¢) is the most promising with 66.26% antifeedantivityt even at 6.2fg/cnt
concentration (Scheme 1) [2].

ethanol O @]
_CH reflux _CH H,C.
J\I\/S + H,N—Z—NH, 1to 2h N 3 SN
AN_Cl - H_H
N N&N*Z*NJ\N
1 2 3

acetone, KCO4
chloroacetyl chloride
rt, 2h

O
DMF, K,CO,
Cﬁ‘\ /CH3 SC\ )‘\/@ rt 24h N/CH3 H3C\N
Pz N— ZC%N:’)\ *Z*NJ\N

N
uﬁ&oo
4

Cl

5 a b c d e
Z 1,4-GH, 4,4-GHy-CgHy-  4,4-GHg-CiHg-  4,4'-GH4-CHo- CgH, 4,4'-GHgO-CH,-C;HgO
Yield 80 70 85 83 72

Scheme 1
2.2 Dihydropyrrolylquinazolin-4(3H)-one
Reaction of 2-aminobenzonitriles)( with 1-oxyl-2,5-dihydro-2,2,5,5-tetramethyHt pyrrole-3-carbonyl chloride
(7) in  CHCIl, containing EN followed by treatment with NaBQIH,O vyielded the
2-(1-oxyl-2,2,5,5-tetramethyl-2,5-dihydrdd1pyrrol-3-yl)- quinazolin-4(81)-one radical §). The resultant nitroxide
compound was reduced with Fe powder in acetic acidolate 2-(2,2,5,5-tetramethyl-2,5-dihydrb-pyrrol-3-yl)-
quinazolin-4(3)-one @, Scheme 2) [15].

274
www.scholar sresear chlibrary.com



Vasantha Mittapelli Der Pharma Chemica, 2014, 6 (5):272-319

Et;N, CH,Cl,, 1 h

0°Cto rt
NaBO; . 4 H,0 0
CN HaC CHs dioxane/water "
oo o e
NH, 3 CH O 43 % N CHs
3
6 7 C 8 Mo
H;C CHs;
Fe, AcOH, 76C, 1h
K,COs, 68 %.
NH
CHs;
=
N CH,
NH
Scheme 2 9 HsC CH,

2.3 Pyrrolidinylquinazolin-4(3H)-ones

2-lodobenzoic acid 10) was reacted with pyrrolidine-1-carboxamidine shlt in N,N-dimethylformamide in
presence of Cul and €30; under nitrogen atmosphere to isolate 2-(pyrrolidii)-quinazolin-4(3)-one (2).
The yield of the reaction increased to 72% yieldeattion temperature of 8D (Scheme 3) [16].

Cul, C5CO;q
HN NH DMF, 4C°C, @)
COOH \'/ % H,SO, 12h NH
* N, 2 59% Py
O 0
10 11 12
Scheme 3

Xie and co-workers prepared 2-(pyrrolidin-1-yl)-Bdguinazolin-4(34)-one (5) from poly(ethylene glycol) (PEG)
supported aza-Wittig reaction. Quinazolinod&svere synthesized efficiently by reaction of secoypdamine with

PEG-supported carbodiimided4, which were obtained from aza-Wittig reaction ofE@supported
iminophosphoranet3 with isocyanates (Scheme 4) [17].

i) pyrrolidine, CHCl,
rt., 2 h 9]

O @) ..
ArNCO, CH,Cl, i) EtONa, CHCl,
o/o rt., 12 h O/O rt., 2h I‘\I/Ar
N

N=PPh, N=C=N-Ar //C\D
13 14 15

Ar Ph 4-ClgH, 4-FGH,4
Yield(%) 81 75 88
Scheme 4
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2.4Indolylquinazolin-4(3H)-ones

Fischer indolization of 3-amino-2-(1-phenylhydraaethyl)-quinazolin-4(Bl)-one (6) in presence of 85%
phosphoric acid yielded 2-(2-indolyl)-3-amino-quinéin-4(3H)-one (L7) and was condensation with benzaldehyde
to afford corresponding 2-(2-indol-2-yl)-3- bendgneaminoquinazolin-4(8-one (L8, Scheme 5) [18].

H3PO,

(@)
NH 180- 185’C DMF, benzaldehyde
N/ 2 /© 30 min /NHZ 4 h rt ©jk
N}\(N\N 85% e
CH, M
16

Scheme 5

Alternatively, Lee and co-workers have reportegmtteesis of compound 2-(2-indolyl)- quinazolin-#8one Q1)
by the cyclization of (2-aminobenzyl)triphenylphbgpium bromides20) with aromatic aldehydekd in methanol
containing acetic acid under micro wave irradiatfolowed by treatment with potassiutibutoxide (Scheme 6)
[19,20].

i) ACOH, MW, 8C°C

10 min., MeOH
O . i) t-BuOK, 25°C Q
@\)LNH N @?P PRBI * 1h, THF @NH
N"“CHO NH 81% N"
19 20 21 MM
Scheme 6

Wattanapiromsakula and co-workers have been isbBteichardatine2) as yellow amorphous powder from the
aerial parts of Bouchardatia neurococca [21].

2.5Furanylquinazolin-4(3H)-ones
(2-(Furan-2-yl)-quinazolin-4(3)-one-6-yl)methyl-4-(4-fluorophenyl)piperazine-1rbadithioate 28) was prepared
starting from 2-amino-5-methylbenzoic aci@®3). Reaction of compoun®3 with acyl chloride yielded
2-(furan-2-carboxamido)-5-methylbenzoic aci@4), Conversion of24 to 2-(furan-2-yl)-6-methyl-é-benzo
[d][1,3]oxazin-4-one 25 with acetic anhydride, reaction with formamide to
2-(furan-2-yl)-6-methylquinazolin-4{3)-one @6), a-halogenation with NBS to compour¥, and coupling with
4-fluorophenylpiperazine and carbon disulfide NgN-dimethylformamide in presence of anhydrous potessi
phosphate are the key steps in the synthesis opcond28. The prepared compound has been screened for its
in-vitro cytotoxicity against A-549 (human cell lgrcancer), HCT-8 (human colon cancer), HeglBuman liver
cancer), and K562 (human myelogenous leukaemib)imet and results revealed that the replacememtathyl at
the G position of quinazolin-4(83)-one with other heteroaryl group led to a decréasgytotoxic activity (Scheme
7) [3].
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furan-2-carbonyl chloride

o) pyridine Ac,0 O
H3C\©\)kOH THF, reflux, 5 h \©\)‘\ reflux 1.5h H3C\©\)‘\O
86.5% 80.4% NQ\EO>
NH2 ‘ /
25

23 O
\ / formamide
150-155C, 3 h
NBS, (PhCOO) 56.5%
0 trichloromethane 0
100-W tungsten lamp
N 60.7% vyield.
|/ N Q
27 26 /

4-fluorophenylpiperazine

carbon disulfide

anhydrous potassium phosphate
DMF, rt, 30 min

54.6%

kg\Q\):\Q

Scheme 7

Ji-Feng and co-workers have developed an efficimntrowave promoted, one-pot, two-step synthesis of
2-(furan-2-yl)-quinazolin-4(B)-one 33 from anthranilic acid, carboxylic acid or acyl chitle, and amine (Scheme
8) [22].

RNH,,

furan-2-carbonyl chloride mlc:o;vave 200C
o triphenyl phosphite o o sealed reaction vessg

anhy. pyridine 6 min
@\)‘\OH rt, 1h @\)LOH 0 53%
0]
NH, NH N ) )\Q
29 30 0 31
O \ )
furan-2-carboxylic acid

_ . microwave
triphenyl I_OhOSIOhIte sealed reaction vessel
anhy. pyridine 15C°C, 10 min

o) sealed reaction vessel 9] (@] _

microwave R

OH  15(°C, 10 min. Q RNH, N
NH, N/ | ° NH

29 31 / O)\@
\

L 32 /4

R=-(CH,);0CH;
Scheme 8
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In a Staudinger reaction, the 2-azidobenzamidevaiive 34 reacted quantitatively with the perfluoro-tagged
phosphine leading to the iminophosphorad&fllowed by cyclisation by an intramolecular Azaittlg reaction to
the desired quinazoline derivative36. Though solid-phase bound phosphine derivatived usestead of
perfluoro-tagged phosphine, the yields in this tieacare not improved much (56-94%, Scheme 9) [23].

perfluoro-tagged
phosphine

(0] R Toluene, O O 7 intr?mo_lecular 0
Rl:@\)LN’ ¢ Triluoroioluene RD\*N% by RD\*N&
= / _
R2 me R2 INRs O R2 NJ\@
34 R-P-R 35 36 O
L R ]
Ry H H | OCH
R H H H OCH
Rs CHCgHs CH,C4H3S CHC4H3S CHC4H3S
Yield (%) 72 93 77 92
Scheme 9

2.6 Dihydrofuranylquinazolin-4(3H)-one
Methyl-5-(quinazolin-4(8i)-one-2-yl)-4,5-dihydro-furan-3-carboxylic acid gthester 88) was prepared by the
reaction of vinylquinazolinon87 with ethyl acetoacetate in ethanol containing sadmetal (Scheme 1{B4].

o] Na, EtOH 0
NH :eé%lx?%%toacetate NH
N CH 506 N )—COOEt
37 Br 38 O
Scheme 10 Me

2.7 Tetrahydrofuranylquinazolin-4(3H)-ones

Two diastereomers, 3-acetylamino-2-oxo-5-(quinaed(i3H)-one-2-yl)-tetrahydrofuran-3- carboxylic acid dthy
ester 89, first diastereoismer (rf.0.46) in 39% yield amtend diastereoisomer (rf.0.31) in 14% vyield) wisoéated
by column chromatography from the residue, whicts whtained by the reaction of vinylquinazolinai# with
diethyl acetamidomalonate in ethanol containingwsmdmetal (Scheme 11) [24].

Na, EtOH

o Diethyl acetamido-malonate 2
NH reflux, 3h ©\)‘\NH
57 Br 39 NHCOMe
0]
first diastereoismer (rf.0.46) - 39%

second diastereoisomer (rf.0.31) - 14%

Scheme 11

2.8 Thiophenylquinazolin-4(31)-ones

Xu and Fu prepared 2-(2-thiophenyl)-quinazolinoi@--one @2) by copper-catalyzed domino method on reaction
of 2-bromobenzamide4() with R-2-amino-2-(thiophen-2-yl)acetic acidt¥). The domino process underwent
Ulimann-typeN-arylation, decarboxylation, aerobic oxidation, @nttamolecular addition for the construction of
heterocyclel2 (Scheme 12) [25].
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CuBr, K,CO;, air

o H,N._COOH DMSOlethylene glycol @
Q\)kNHZ + %s 11C°C, 14h C{L/NH/
Br — 70% N T

40 41 42

Scheme 12
Potential anti-inflammatory, anti-cancer and intibs of NF-kB and AP-1 mediated transcriptionaliatton
quinazolinone derivatives, 2-(5-morpholin-4-yl-&(#pyridinyl)- thiophene-2-yl)-3-aryl-quinazolin{8H)-one 45
were prepared by the reaction of 2-chloromethyh8-quinazolin-4(3H)-one  @3)  with
1,3-dimorpholin-4-yl-2-substituted- propenethichi(Scheme 13, Table 1) [4].

@) — acetonitrile e)
Ar — — ;

@\)LN + RX@—QNL/O 75-80C, 2-4 h @\)kNAr
N —= S N (xR
43 Cl (N 44 45 S
OJ N3
o
Scheme 13

Table 1. Thiophenylguinazolin-4(34)-ones (45) and their yields

Ar X | R Yield (%) | Ar X| R Yield (%)
CeHs C|H 58 4-CHC¢Ha4 C | SQCH; 57
CeHs c| C 51 4-CHC¢Ha4 C | SCH 42
CeHs C | NHCOCH | 57 4-CHC¢H,4 N | - 39
CeHs C | SQCH; 58.4 2-CHOG:Hq4 C|H 43
CeHs C | SCH 46 2-CHOG:H,4 C | SQCH; 55
CeHs N | - 38 2-CHOGsH4 N | - 41
2-CHCeHs | C | H 54 3-CHOGsH,4 C | SQCHs 57
2-CHCeHs | C | CI 53 4-CHOG:H,4 C | SQCH; 56
2-CH:CeHs | C | SQCH; 56 2-CIGH.4 N | - 39
2-CHCeHs | C | SCH 56 4-CIGH,4 C|H 54
2-CHCeHs | N | - 39 4-CIGH,4 c| C 55
3-CHCeHs | C | CI 56 4-CIGH,4 C | NHCOCH | 54
3-CH:CeHs | C | NHCOCH | 52 4-CIGH, C | SQCH; 57
3-CHiCeHs | C | SQCH; 54.5 4-CIGH,4 N | - 39
3-CHCeHs | C | SCH 43 4-CHCOGH, | C | H 52
3-CHCeHs | N | - 36 4-CHCOGH, | C | CI 50
4-CHCsH, | C | H 54 4-CHCOGH, | C | SQCHs 54
4-CHCsH, | C | CI 51 4-CHCOGH4 | N | - 42
4-CHCsHs | C | NHCOCH | 40

2.9 Dihydropyrazolylquinazolin-4(3H)-ones

Acid catalyzed condensation of 2-hydrazino-3-meghiazolin-4(3)-one @6) and o,p-unsaturated ketone7
yielded 2-(1-phenyl-3-aryl-2-propenylidene)hydraz®+ methylquinazolin-4(3)-ones48. Subsequent cyclisation
of compound48 in glacial acetic acid afforded 2-(5-aryl-3-phefypyrazolin-1-yl)-3-methylquinazolin-4(8)-one
derivatives49 and have showed anti-inflammatory and analgedgicigc(Scheme 14) [26].
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AcOH, n-propanol

/CH3 reflux 4-7h
NHNH

4
R H 3-Cl 4Cl 4-Br 4-GH4-OCH

Yield®%) 59 79 99 98 81 66

Scheme 14

A mixture of 2-hydrazino-3-methylquinazolin-443-one @6) and chalcone0 was refluxed under acidic
conditions for the formation of hydrazon&4 and subsequent addition of N-H on the olefinic dbai the

propenone moiety that form the ring-closed final  odurcts- 2-(3-substituted
phenyl-5-heteroaryl-2-pyrazoline-1-yl)-3-methylgaiolin-4(3H)-one derivatives52. Most of the synthesized
compounds showed high activity against both the MACand the MAO-B isoforms. However, only
2-[10-(4-chlorophenyl)-3-thienyl-2-  propenylidengfiiazine-3-methyl)-quinazolin-4t8-one  have  showed
antidepressant activity (Scheme 15) [27].

o) 0]

AcOH, n-propanol |
/CH3 SR p reflux, 4-7h N | X'R
NHNH2 ﬁ/ NAN/'\

46 50 51 H pp
H*, reflux,
72h 59-99%
0]
| CHa
R CH Cl OCH CH, Cl OCH )\N N o
X S S S O (e]0] 52

i [0)
Yield (%) 94 93 86 83 98 85 R/ —
X/X
Scheme 15

2.10Imidazolidinonylquinazolin-4(3H)-ones

The 2N-azidoacetylarylaminomethyl-3-methylquinazolin-#§3one54, which was prepared by stirring a mixture
of 2-N-chloroacetyl-(4-aryl)Jaminomethyl-3-methylquinazeli4(3H)-one 53 and sodium azide in DMF, was easily
underwent cyclisation in basic medium to affordviteiazolidinonylquinazolin-4(3)-one55 (Scheme 16) [28].
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O

@) @] .
NaN;, DMF 1,4-dioxane
N-CHs rt, 1h NCMs KOH, 1t 1 hrdN/CH3
67-90% Z
N&N—Ar ’ N&N—Ar N)\ﬁN—Ar

53 54 /_K 55 HN

Cl ) Ny O
Ar GHs 4-CHCgHy 4-GHsCgH, 4-CIGH,
Yield(%) 92 94 72 97
Scheme 16

2.11Thiazolylquinazolin-4(3H)-ones

Rajan and co-workers synthesized 2-(2-alkylamirytéanino-4-alkyl/phenyl/amino-thiazole-
5-yl)-3-aryl-quinazolin-4(Bi)-one derivativess6 by condensing 2-chloromethyl-3- aryl-quinazolir3éj-one 43
with thiourea derivatives or 1-amidino-3-substitltéhiourea derivatives in acetonitrile. The quirammne
derivatives56 are identified as inhibitors of NF-kB and AP-1 rizg¢dd transcription activation and as potential
anti-inflammatory agents (Scheme 17, Table 2) [5,6]

thiourea derivatives

or
1-amidino-3-substituted thiourea
0 derivatives O
AT CH,CN, 75-80C, rt, 2-4 h @ka’Ar
( IN/&U NES%HFQ
43 56 Ry N

Scheme 17
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Table 2, Thiazolylquinazolin-4(3)-ones (56) and their yields

Ar R1 R, Yield (%)
CeHs CeHs CH; 72.36
CeHs 4-CIGH, CH; 39
2-CH:C¢H4 CH; CH; 30
2-CH:CeH4 CeHs CH; 49
2-CHiC¢H4 4-CICH,4 CHs 54
3-CH:CeH4 CH; CH; 30
3-CH:CeH. 4-CIGH, CH; 51
4-CH:CeH4 4-CICH, CH; 55
2-CH;0OCgH, 4-CIGH, CH; 41
4-CH;0GH4 4-CICH,4 CHs 38
2-CIGsH, CeHs CH; 44
2-CIGsH, 4-CIGH, CH; 41
2-CICH, CH; CH; 41
4-CIGsH4 CeHs CH; 51
4-CICsH, 4-CICH, CH; 35
4-CH,COGH, CH; CH; 30
4-CH,COGH4 CsHs CHs 48
4-CH,COGH,4 4-CICH, CH; 43
4-CIGsH4 4-CIGH, NH, 34
4-CH,COGH,4 4-CICH, NH, 32
CeHs 4-CIGH, CeHs 71
2-CH:C¢H4 4-CICH,4 CsHs 57
2-CIGsH, 4-CIGH,4 CeHs 51
4-CIGsH4 4-CHC¢H4 CeHs 27
4-CH,COGH,4 CH; CeHs 44
4-CH,COGH, 4-CIGH, CeHs 44
CeHs COOGHs CsHs 79
CeHs CH; CeHs 48
CeHs CeHs CeHs 78
CeHs CO GHs CeHs 75
CeHs 4-CIGH, CeHs 71
4-CH;OCGsH4 COOGHs CeHs 46
4-CH;OGsH4 CeHs CeHs 49
4-CH;0GH4 CO GHs CsHs 57
4-CH;OCGsH4 4-Cl GH, CeHs 52
4-CIGH4 COOGH5 CH 46
4-CICsH, CH; CH; 41
4-CIGH4 CeHs CH; 51
4-CICsH, 4-CICH,4 CHs -
4-CIGsH4 COOGHs CeHs 50
4-CIGsH4 CH; CeHs 45
4-CICsH, CeHs CeHs 53
4-CIGsH4 COGHs CeHs 53
4-CICsH, 4-CICH, CeHs 39

2.12Triazolylquinazolin-4(3H)-ones

Iminophosphoran&7 was reacted with aromatic isocyanate to give fonelized carbodiimid&8. The reaction of
1,2,4-triazole with carbodiimide58 under solid KCO; provide a convenient and regiospecific route to
3-aryl-2-(triazol-1-yl)-quinazolin-4(d)-one60 (Scheme 18) [29].
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CH,Cl,,
N, 0-5°C, N COOEt
6-12h TN
CECOOH ArNCO @:COOB N~ N
Il
N=PPh, CH3CN, K,CO3 Ar<, _C. N
rt, overnight N N \N
57 58 59 H RN/
Ar J
o)
Ar GHs 3-CIGH, 4-CIGH, N
Yield(%) 74 70 71 A~
N" "N N
60 N=

Scheme 18

2.13Pyridylquinazolin-4(3H)-ones

A series of diamide63 was prepared by condensation of the appropriateeawith isatoic anhydrides(l) followed
by coupling of the resulting amirg2 with an acyl chloride or carboxylic acid. The™ides63 were converted to
the corresponding 2,3-diarylquinazolin-#{8ones64 by microwave heating in pyridine at 200 The yields were
low to moderate (Scheme 19) [30].

Ar;COOH or ArCOCI

o gxermzl . o triethylamine, CHCI3, 4%C or o
imethylacetam
ide110°C, HATU, DIPEA,
O DMAP NHAr, DMF, rt NHAr,
N/go NH, NH
61 H 62
63 O Arg
N x AN — .
\O @ \(j O py, microwave
Ary N N N 200°C, 2 h.
CH; CHg CH, CHs e}
AN AN
Ar, l | Ara
N._~ N._~
N~ Ar;
Yield (%) 23 52 35 47 64

Scheme 19

However, a practical and efficient three step sgtith route has been developed by microwave-assisted
condensation of an imidoyl chloridé7 with an aryl amine to isolate 2,3-diarylquinazedi(BH)-ones 68 in
guantitative yield. The imidoyl chloridg&7 was synthesised by acylation of methyl anthramdatwith acyl chloride

and subsequently treated the amide derivadivavith thionyl chloride to afford imidoyl chloridé7 (Scheme 20)
[30].
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Ar,COCI, CHC} 0O _ _ o)
triethylamine, thionylchloride
OCH; 40°C OCH;, reflux OCH;
NH N
66 67 |
o An CI™ Ary
AerHz, 0)%

Arq = 2-pyridyl, 3-pyridyl, phenyl

CHﬁCHs HaC~HsC
Ara /©/ J\/Nj /\© 0
OCH;, OCH; Ar,
/O/Br /© /©\
[ ] N Ar
68 !
(\O | N \
/\/N\) N/ /O/ /

Scheme 20

Kalagouda and co-workers have oxidized 2-pyridiyl-2-(pyridine-2-carboxylideneamino)-
1,2-dihydroquinazolin-4(d)-one 69 with KMnO, in hot acetone to isolate 2-pyridine-
2-yl-3-(pyridine-2-carboxylideneamino)-quinazolifi3#)-one {0, Scheme 21) [31].

= =
- | Mexco, kMno, @

microwave,
200°C, 40-88%

O H§ N 10 h., reflux O HC N
50% Il
H
N“ NT
69 N._~ 70 N _~
Scheme 21

Heating the mixture of 2-(pyridin-3-yl)-3,1-benzaxa-4(3H)-one 1) and 2-aminopyridine yielded diamid&
under milder conditions, while at higher temperasuthe cyclized product quinazolin-#{Bone 68 was isolated.
However, diamider2 converted into the final quinazolinoné8 by using a catalytic amount of anhydrous zinc

chloride (Scheme 22) [32].

2-aminopyridine anhy.ZnC}
digol bath, 108C ethyleneglycol o ¢ |

haIf an hour reflux, 10 min «
B —— N~ N
/)\(j (j\)L 47% .
AN

2-aminopyridine 68 -
| digol bath, 206C
N half an hour

27%

pzd

Scheme 22
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Xingwen and co-workers was reacted 2-(4-pyrididf)-benzofi][1,3]oxazin-4-one 71) with 80% NHNH,.H,O
and the resultant 3-amino-2-arylquinazolin#j®ne {3) was condensed with appropriate substituted
benzaldehyde in ethanol to isolate 2-(4-pyridiny@{arylamino)-quinazolin-43)-one {4). These compounds
exhibited weak antifungal and antiviral activiti@&cheme 23) [33].

80%
NH,NH, H,0O substituted benzaldehyde
O  byridine ethanol, aceticacid O
117 °C, 20 min reflux, 3 24h N=C-Ar
[I O Rz [ j N"" H
N)\G NS
71 74 N
Ar Ph 2-CigH, 4-FGH, 2,3- ChCBH3
Yield (%) 67 69 89

Scheme 23

2.14Tetrahydropyridinylquinazolin-4(3H)-one

Reaction of 2-amino-benzonitrile7%) with 1-oxyl-1,2,3,6-tetrahydro-2,2,6,6-tetramdthgyridine-4-carbonyl
chloride {6) followed by treatment with NaBQO 4H,O vyielded the 2-(1-oxyl-2,2,6,6-tetramethyl-1,2;3,6
tetrahydropyridine-4-yl)-quinazolin-4E8-one radical 17). The resultant nitroxidé7 was reduced with Fe powder
in acetic acid to isolate 2-(2,2,6,6-tetramethy;3,6-tetrahydropyridine-4-yl)-quinazolin-443-one {8, Scheme
24) [15].

Et;N, CH,Cl,, 1 h

0°C to rt
Cl NaBO; . 4 H,0 o
dioxane/water
CN
~ 100°C, 7 h NH
+ HLC CHj : P CHs
NH 45 % N CH
- 2 HsC CH, 77 | N 3
O
76 HsC CH;
Fe, AcOH, 76C, 1h
‘ K,CQO;, 55 %.
@)
NH
CH,
=
N CHs
78 NH
Scheme 24 HsC CHs

2.15Piperidinylquinazolin-4(3H)-ones

2-lodobenzoic acid 10) was reacted with piperidine-1-carboxamidine @) in N,N-dimethylformamide in
presence of Cul and €30; to isolate 2-(piperidin-1-yl)-quinazolin-4kB-one @0). The yield of the reaction
increased to 70% at reaction temperature 6€§&cheme 25) [16].
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YNHZ Cul, 0
Cs,CO;

COOH N DMF, 12h NH

JIGINTS o e:
| 2 45% NTON

10 79 80

Scheme 25

Xie and co-workers prepared 2-(piperidin-1-yl)-34aquinazolin-4(3)-one 81) from poly(ethyleneglycol) (PEG)
supported aza-Wittig reaction. Quinazolino®dswere synthesized efficiently by reaction of se@ydamine with
PEG-supported carbodiimided4, which were obtained from aza-Wittig reaction ofE@supported
iminophosphoranet3 with isocyanates (Scheme 26) [17].

i) piperidine, CHCl,
rt.,2h O

ANCO, CHCl,  Q ii) EtONa, CHCl
it 12 h 52 )rt.,sh’ fat N
.C.
N=PPh, N=C=N-Ar /8% N '\O
13 14 Ar=4-CICeH,- 81
Scheme 26

A versatile method for the solid-phase synthesiglitferentially substituted quinazolin-4f3-ones85 has been
developed using immobilized arylguanidines. Thetetatwere obtained by treating the amino group of
polymer-linked anthranilamid@&2 with isothiocyanates followed by coupling the féent amide83 with secondary
amines in the presence of DIC to generate comp@8dnéinally a cyclative cleavage strategy was appledive
the desired compoun@s$ in high yields and purities (Scheme 27) [34].

25% piperidine/DMF

0] isothiocyanates o) 4- benzylplpendme
R Q 16h,r1t R, 0 DIC, 16 h, rt 1
‘ X N ‘ U N >N
H H
~Fmoc
- N “ NH
82 52\
83 NHR, /Q NHR,
10% AcOH
DCM, 16 h, rt

R, R
R1 cl H H N NTT2
R2 GHs GHs CHCgHs C6H5 | PPN
Yield(%) 50 52 54 N Q
B

z
Scheme 27 85

2.16Quinolinylquinazolin-4(3H)-one
Anthranilamide 86) and 2-quinolinecarbonyl chloride8Y) were reacted in presence of triethylamine to iabta

2-(2-aminocarbonylquinolinyl)lbenzamide 8§) followed by cyclisation under basic conditions elgied
2-(2-quinolinyl)-quinazolin-4(Bi)-one 89, Scheme 28) [35].
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0 o 5% aq KOH o
~ TEA, THF EtOH
NH, o | rt,3h (j\)\NH2 reflux, 5 min _
NHy + N 96% N—C  98%
86 O 87 gg H
N
Scheme 28

2.17Furo[3,2g]Chrominylquinazolin-4(3H)-ones

A mixture of equimolar amounts of 2-amihbsubstitutedbenzamide 90 and
4,9-dimethoxy-5-oxo-B-furo[3,2-g]chromene-4-aldehyde€() in ethanol were refluxed in the presence pipeddi
as catalytic amount to isolate 2-(6,7-dihydro-di®wethoxy-5-oxo-  H-furo[3,2-gJchromen-6-yl)-
quinazolin-4(3)-one 02). Alternatively, a mixture of acid chloride dertixee 93 and appropriate primary amine in
ethanol was refluxed in the presence of piperidineatalytic amount. These compounds have showgeddativity
against Gram positive, Gram negative and fungi el Bcheme 29) [36].

0 O OMe ethanol, 0
piperidine
duRi +OH \ reflux, 4h /Rlo OMe
NH, O
OMe
90 91
OMe
R;NH,, ethanol
piperidine,
reflux, 6h
0O
O
N O OMe
R;=CgHs, 4-CH;CgH,, 4-NO,CgH,, 4-CH;OCH, l
93 N\
O
Scheme 29 OMe

2.18Piperazinylquinazolin-4(31)-ones

A versatile method for the solid-phase synthesiglifErentially substituted quinazolin-43-ones95 has been
developed using immobilized arylguanidines. Thetetatwere obtained by treating the amino group of
polymer-linked anthranilamid&2 with isothiocyanates followed by coupling the fé&sut amide83 with secondary
amines in the presence of DIC to generate comp8&dné&inally a cyclative cleavage strategy was appleéedive
the desired 2-(4-methylpiperazin-1-yl)-quinazolif8¥4)-ones95 in high yields and purities (Scheme 30) [34].
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@) 25% piperidine/DMF _ _ o
0 isothiocyanates N-methylpiperazine
N 16 h, rt ND DIC, 16 h, rt N
N/IH—mOC N H
82H S)\ \
NHR N
H3C/N 10% ACOH

94 l DCM, 16 h, rt

R
R s GHs N
Yield (%) 59 60 Py
N Nﬁ

95 K/N\CH3

Scheme 30

2.192,2’-Bisquinazolin-4(31)-ones

Refluxing a mixture of 2-hydrazinocarbonyl-3-metiyinazolin-4(3)-one ©6) and isatoic anhydridé{) in acetic
acid yielded 3’-acetamido-3-methyl-2,2-bisquinamet(3H)-one derivatived7. The same compound obtained by
reacting same compounds in pyridine or acetic atidoom temperature followed by cyclising the réegl
2-[(2-aminobenzoyl)hydrazinocarbonyl]-3-methylguinéin-4(3H)-one 98 in acetic acid at reflux [37].
3’-Acetamido-6'-bromo-3-methyl-2,2’-bisquinazoli@H)-one has exhibited 70.25% antifungal activity agti
Macrophomina sorgina at g§/disc (Scheme 31) [2].

o o ACOH,p-TSA O
.CHj reflux, 9h .CH
Q\)LN NHNH Q\)l 80-92% Q\)LN L
=
N : P
96 .
AcHN N Y
py, reflux 9h ACOH, p-TS 97 O
or reflux, 9
AcOH, rt, 9h
0O
_CH X CHH H H CI
NS0 Y H H cl Br Cl
NNy Y Yield®%) 80 96 87 91 82
H

Scheme 31

2.20Morpholinylquinazolin-4(3H)-ones

Xie and co-workers prepared 3-arylH8-(norpholinyl)-quinazolin-4(Bl)-one ©9) from poly(ethylene glycol)
(PEG) supported aza-Wittig reaction. Quinazolin8@evere synthesized efficiently by reaction of moriie with
PEG-supported carbodiimidég (Scheme 32) [17].
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i) morpholine, CHCI,

rt., 2 h
O i) EtONa, CHCl, T A
rt., 3h N~ r
¢
N=C=N-Ar NN
14 99 L_o
Ar 4-CIGH, 4-FGH,
Yield(%) 83 72

Scheme 32

Gaseous chlorine was reacted with 3-aryl-2-thioxeagolin-4-ones100 in 10% HCI and the resultant chloro
compound101 was treated with morpholine in ethanol at refloxafford quinazolin-4(B)-one 99 (Scheme 33)
[38].

Cl, / 10% HCI morpholine
0 5-10°C 0 ethanol, reflux o
©\)LN/N 45-50 min dN/Ar 30-35%, 1h N AT
N~ S N~ Cl N” N/H
H k/

100 101 99 O

Ar 4-Me@H, 4-CIGH,
Yield (%) 30 35

Scheme 33

2.21Benzodithiazinylquinazolin-4(31)-ones

Pomarnacka and co-workers prepared potent anfiprative and anti-cancer agents-
2-[6-chloro-3-(substitutedamino)-1,1-dioxo-1,4, 7abedithiazin-7-yl]-3-phenylquinazolin- 4(8-ones 106
2-Aminobenzanilide 102) and 6-chloro-3-methylthio-1,1-dioxo-1,4,2- benitbidzin-7-carbonyl chloride 103

were refluxed in anhy. toluene containing pyridine to isolate
N-[2-(phenylcarbamoyl)-phenyl]-6-chloro-1,1-dioxor3ethylthio-1,4,2-benzo- dithiazin-7-carboxamidid4) and
then treated with thionyl chloride to isolate

2-(6-chloro-1,1-dioxo-3-methylthio-1,4,2-benzodithin-7-yl)-3-phenylquinazolin-4{3)-one (05. The resultant
compoundl105 was treated with the appropriate amine in the @gmeite solvent to isolate compoud@6. The
bioassay indicated that the few derivatives possasser-cell growth-inhibitory properties (Scherdg [39].
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O O
pyridine, toluene /@
: )LN/© cl SW/SCHS reflux, 48 h (I SN
H + H
Cl o,
NH, 87% N o)
le) H

OO

103 104CI

102

SCH,

thionyl chloride
reflux, 20 h
0%

appropriate amine
appropriate solvent

Q\)‘\)Diwo ft, 20 h, reflu, 20 30@5&}\/;[\\//
s*sc%g

105 Cf

Scheme 34

Table 3. Benzodithiazinylquinazolin-4(3)-ones (106) and their yields

Appropriate  amine (RH)  Appropriate solveht  Yietd)(| Appropriate amine (RH)| Appropriate solvent  Yi€ld)
piperidine benzene 58 propargylamine benzene 63
morpholine benzene 55 benzylamine methanol 67|
pyrrolidine benzene 48 phenethylamine methanol 63
1-phenyl piperazine benzene 40 tolylamine benzene 7 2
2-aminopropane methanol 59 3-(aminomethyl) pyrid|nenethanol 37
3-amino-1-propanol methanol 57 2-(2-aminoethyl)gipe | methanol 52
allylamine benzene 68

2.22Piperidinylmethylquinazolin-4(3H)-ones

A mixture of 2-(chloromethyl)-3-arylquinazolin-4@3-one 43 and ethyl piperidine- 4-carboxylate were heated to
isolate 1-[3-aryl-quinazolin-4¢3)-one-2-yl-methyl] piperidine-4-carboxylic acid gthester (07). The yield of the
reaction have been increased by carried out urmleerg-free conditions in the presence of PEG-49Gimple
physical grinding in a mortar and pestle (Schemed£3.

ethyl piperidine-4-
carboxylate

K,CO;3, KI,
O CH4CN
N 80°C, 90-120 min.
N/ Cl OR
under solvent-free conditions:

ethyl piperidine-4-carboxylate, 107
K,CO;, KI, PEG-400
mortar and pestle, 7-12 min.

go/\CH;,)

Ar 3-GBICgH, CGHS 2-CHCgH, 2-CRCgH4
Solution phase 80 84 78
Yield (%)
Solvent-free 90 92 91 89
Scheme 35

A mixture of 2-(chloromethyl)-3-arylquinazolin-4}-one 43 and piperidine-4-one were heated to isolate
3-aryl-2-(4-oxo-piperidin-1-ylmethyl)-quinazolin-3)-one 108. The yield of the reaction have been increased by
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carried out under solvent-free conditions in thespnce of PEG-400 by simple physical grinding imatar and
pestle (Scheme 36) [40].

piperidine-4-one, KCO;, KI
CH3CN, KI, CH;CN,80°C O

(@)
@N/Af 105-120min. I\I/Ar
o€l OR N)\
43

Under solvent-free conditions:
piperidine-4-one, KCO;, KI 108 N
PEG-400, mortar and pestle, 10-15min.

@)
Ar 3-GBICH, CeHs 2-CHCgH, 2-CRCgH4
Solution phase 84 80 80 75
Yield (%)
Solvent-free 92 94 90 88
Scheme 36
2.23Piperazinylmethylquinazolin-4(34)-ones
2-Chloromethylbenzaf|[1,3]oxazin-4-one 109 was condensed with piperazine to isolate
2-(piperazinyl)methylbenzd][1,3]oxazin-4-one 110 . Then compound 110 treated with
N-Boc-4-aminocyclohexanone to give 2-[4-{(tert-blagrbamte)cyclohexyl}piperazinyl]
methylbenzo-{i][1,3]oxazin-4-one 111, deprotection of amine function to isolate

2-[4-(cyclohexylamine)piperazinyl] methylbendil,3]oxazin-4-one 112, condensation with amantadine to
3-(admantan-1-yl)-2-[{4-(4-aminocyclohexyl)piperazl-yl}methyl]- quinazolin-4(81)-one (@13, reaction with

substituted  benzaldehydes in the presence of fewopsd of glacial acid to isolate
3-[(admantan-1-yl)-2-{4-(4-arylidenamino)cyclohe}yl piperazin-1-yl}methyl]-quinazolin-4@3)-one 114 and
finally cyclisation with thioglycolic acid to affd

3-[(admantan-1-yl)-2-[4-{4-(2-phenyl-4-0x0-1,3-tk@idinyl)cyclohexyl}
piperazin-1-yllmethyl]-quinazolin-4¢3)-one 115 These compounds exhibited moderate to good CCatid
COX-2 inhibitory activity, antibacterial, antifuniganti-inflammatory, analgesic and ulcerogenid\étits (Scheme
37) [41].
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piperazine N-Boc-4-aminocyclohexanone
abs. ethanol, Nacp ©Q sodium triacetoxyborohydride
reflux 12 h ©\)K (\NH AcOH, anhy. CHCN, N,
109 110
o /O/NHZ o /O/NHBOC
tetrafluro acetic aci
o (N CHsCN, rt, 1-2h o (N
N)\/N\) N)\/N
111
| AdH 112
10-20 min.
NH Ny~ Ar
o) /O/ ? ethanol, ArCHO, AcOH O . /O/ G
/Ad(\ reﬂUX, 6-9 h /A (\
)\/N /K/N
113 114
anhy. ZnC}, dry benzene
thioglycolic acid, 1 day , rt
NH, reflux, 10 h Arﬁ/
»
AdNH,= @ o Q
)\/N
115
Ar GHs 2-CIGH, 3- CIC6H4 4-CIGH, 2- CI—gOC6H4 3- CI—gOCGH4 4- CI—gOCGH4 2-HOGH,4
Yield (%) 56 43 44 45
Scheme 37

2.24Morpholinomethylquinazolin-4(3H)-ones
The compound 43 was reacted with morpholine in basic medium to lakso

3-aryl-2-morpholin-4-yl-methylquinazolin-4(8-one (16). The same reaction has been carried out under
solvent-free conditions in the presence of PEG-#@0simple physical grinding in a mortar and pestli¢h

improved yield (Scheme 38) [40].
morpholine, KCO,
0 KI, CHsCN
N 80°C, 95-115 min. N

Under solvent-free

43 conditions: 116 N
morpholine, KCO;,
Kl
PEG-400, mortar
and pestle.
Ar 3-GBICH, C6H5 2-CHCgH, 2-CRCgH,4
Solution phase 86 82 76
Yield (%)
Solvent-free 95 94 92 90
Scheme 38
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4-Chloro-2-chloroacetylaminobenzoic acidl1ly) and 2-substituted-5-amino-1,3,4- thiadiazole weracted in

dry toluene in presence of phosphorous trichloride and the resultant
7-chloro-2-chloromethyl-3-(2-substituted-1,3,4-thazol-5-yl)-quinazolin-4(Bl)- ones 118 and morpholine or
substituted morpholine was refluxed to afford 7ochi2-(morpholinomethyl or

2,6-dimethylmorpholinomethyl)-3-(2-substituted- #4:3hiadiazol-5-yl)-quinazolin-4¢3)-ones (19, Scheme 39)
[42].
morpholine OR

2-substituted-5-amino- substituted
0] 1,3,4-thiadiazole morpholine @] N/N\
dry toluene )\ R CHZCIz, reflux M >—R
OH reflux, 3h N~ 7S
=
cl NHCOCH,CI cl N)ﬁ
117 119/[’\'
R SENH, SQNH, SH SH Ry Oj\Rl
R, H CH H CcH
Yield (%) 59 43 73 56
Scheme 39

2.25Piperidinyloxomethylquinazolin-4(3)-one
Novel NR2B selective NMDA receptor antagonists werepared by the condensation of anthranilamidevakire
120 with 2-(4-benzylpiperidin-1-yl)-2-oxoacetic acid presence of HBTU, Bl in DMF medium followed by
thermal condensation of the obtained oxalic acamiie 121 and catalytic hydrogenolysis @-benzyl protecting
group to afforded 2-(4-benzylpiperidin-1-yl)-oxorglguinazolin-4(3)-one (22, Scheme 40) [8].
o i) 250°C, 1.5 h;
0 2-(4-benzylpiperidin-1-yl)- i) H,, 10% Pd/C 0

0
B 2-oxoacetic acid
ZO\@\)LNHZ HBTU, ELN, DMF B2 NH, THF, rt. H NH
NH, N)‘YO

NH
120 121 O 122 N
N
Bz
Bz
Scheme 40

2.26Bisquinazolinonylcyclobutanes
2,2-Dimethyl-1-[quinazolin-4(B)-one-2-yllmethyl-3-[quinazolin-4(3)-one-2-yl] cyclobutane 125 n=0) or
2,2-dimethyl-1,3-di[quinazolin-43)-one-2-ylmethyl]cyclobutanel@6, n=1) was prepared by reacting anthranilic
acid Q9) with diacid chloridel23to compoundL24 and subsequent treatment with formamide to isaatepounds
125and126respectively (Scheme 41) [43].
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absolute

benzene COOH HOOG

triethylamine Q/ a
COOH HLCH; 3h55.2-52.7% O

C CHLCH
' COC| NHC 3 »—NH
(CH CH, CH, CH}
NH,

n CocCl
29 123 124‘ HCONH,, 2h

175+3°C.
O

o)

125 126 NH - CECHs A

n o 1 A—CH;, CH4

Yield (%) 68.8 64.5 N N
125 & 126

Scheme 41

2.27Pyrazolinylacetylmethylquinazolin-4(3)-ones

2-Methyl-3-aryl-substituted quinazolin-4§3-ones 127 were reacted with chloroacetyl chloride to
2-chloroacetylmethylene-3-aryl-substituted quinaedl(3H)-one 128 conversion into
2-hydrazinoacetylmethyl-3-aryl-substituted quinazdl(3H)-one 129 with hydrazine hydrate (99 %) followed by
reaction with 2-substituted indol-3-yl-substitutadhalcones130 in glacial acetic acid at reflux to afford
3-aryl-2-((3-aryl-5-(2-substituted indol-3-yl)- 2i@zolinyl)acetylmethylene)-substituted quinazalifsH)-one131
These compounds exhibited potent antiinflammatanalgesic, ulcerogenic, cycloxygenase and toxadyvities
(Scheme 42) [7,44].
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|) dry THF, 0°C NH2NH2H20
chloroacetyl chloride abs.ethanol
@) 2h 0O reflux
i) rt, 2-4h 10-12 h
x_dL )N\ AT 60-82% S )\Ar 52-71%
| |
Z N CH, CH,COCH,CI
127 128
7\
IIR/—
HC=CH ?
O A\ © SN
R' 130 *1 )\
N N/Ar H CH,COCH,NHNH,
X P /k 129
N° "CH,COCH, A\, 9lac.AcOH
\ N reflux, 16 h
N~ R
131 H
X H H 6-Br 6,8-di Br
Ar 3-ClgH, 2,4-CLCgH; 3-CHOC¢H, 3-CHOCgH,
R' CH CH CH CH
R" 2-OCH 2-OCH H H
Yield (%) 52 48 51 60
X H 6-Br 6,8-di Br H
Ar 2,4-ClCgH; 3-CHOCsH, 3-CHH,OCgH, 3- CIQ;H4
R’ GHs GHs GHs
R" 2-OCH H H 2 -OCH
Yield (%) 50 42 44 47
X H 6-Br 6,8-di Br H
Ar 2,4-CGJIC¢H; 3-CH;OC4H, 3-CH;OCgH,  3-CIGH,
R' H H H Bl
R" 2-OCH H H 2-OCH
Yield (%) 51 42 60 39
Scheme 42

2.28Furanylvinylquinazolin-4(3H)-ones

2-Methyl-3-arylquinazolin-4(B)-one 132 was condensed with nitrofurfural diacetate83) in the presence of
piperidine and drops of concentrated sulphuric aeidfford 2-(2-(furan-2-yl)vinyl)-quinazolin-4{3)-one 134 and
have shown potent antifungal activity (Scheme 43).[
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O

@)
Ar
N conc.HS0, AAr
©\)‘\)\ +AcO /\ piperidine @\/U\N
N~ “CH;, o No, — " NT SN ON NO,
132 OAc

133 134 \_J

Ar Ph 4-BrgH, 4-MeGH, 3-CIGH, 3-Cl-4-FGHj
Yield(%) 80 81 78 57 81

Ar 2-MeOGH,, 3- MeCaH4 4- NOZC6H4 2,5- CbC6H3
Yield(%) 51

Scheme 43

2.29Thienylvinylguinazolin-4(3H)-ones

An intimate mixture of the 7-chloro-2-methyH43,1-benzoxazin-4-onel85 and 2-amino-1,3,4- thiadiazol&36)
or 2-amino-1,3-thiazole 187) was heated at 150-170°C followed by condensatwin the resultant
7-chloro-2-methyl-3-(1,3,4-thiadiazol-2-yl or th@z-yl)-quinazolin-4(#)-ones (38 & 139 with
thiophene-2-carbaldehyde140 in presence of anhyd. zinc chloride to afford(2zhienylvinyl)-7-
chloro-3-(1,3,4-thiadiazol-2-yl or thiazol-2-yl)-tnazolin-4(3H)-ones (41 & 142 Scheme 44) [42].

2-amino-1,3,4-thiadiazol&B6)

or thiophene-2-carbaldehyd&40)

hy. ZnC} X
2-amino-1,3- thlazold(37) B an O N
O 150-170°C N X 140-150°C, 2h i S
oo ﬁ .
o
=
cl N/ )\CH Cl N ‘
135 138 & 139 141 & 142 |
/
138/ 141 139/ 142
X N CH
Yield (%) 65 63
Scheme 44

2.30Indolinylidenepropenylquinazolin-4(34)-one

Bhatti and Seshadri were prepared styryl dye, @r@elin-2-ylidene)prop-1-enyl)- quinazolin-4{}-one (45 by
reacting  2-methyl-6-nitro-3-phenylquinazolin-#H{Bone  (43) and 2-(1,3,3-trimethylindolin-2-ylidene)
acetaldehydel@d4) in presence of phosphorus oxychloride (Schemd48)

HoC POCkL
3 reflux HsC
/Ph Cf@ oil bath, 3 rPZN@\)L /Ph Hits f@
+ =
OHG-~ 3% C/C\ N
N CH3 142"'3 CHs
Scheme 45

2.31Pyrazolylvinylquinazolin-4(3)-one

Bhatti and Seshadri were prepared styryl dye, @+dtphenyl-2-(E)-2-(1,3-diphenyl-
1H-pyrazol-4-yl)vinyl)-quinazolin-4(Bl)-one (@47), by reacting 2-methyl-6-nitro-3- phenylquinazei{8H)-one
(143 and 1,3-diphenylHi-pyrazole-4-carbaldehydé&46) in presence of phosphorus oxychloride (Schemd48)
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* e il bath T
O,N Ph Ph rg hux oil ba O,N N/Ph
N N OHC\EQN N H Ph
Ph 7 0N
143 146 \
Ph
Scheme 46

2.32Pyridinylvinylquinazolin-4(3H)-ones
A mixture of 7-chloro-2-methyl#-3,1-benzoxazin-4-onel85 and 5-amino-1,3,4- thiadiazole-2-sulfonamide
(148 or 2-amino-1,3,4-thiadiazolel86) or 2-amino-1,3-thiazole1@7) was heated at 150-170°C followed by
condensation of the resultant 7-chloro-2-methyR3s(lfamoyl-1,3,4-thiadiazol-5-yl or 1,3,4-thiadid2-yl or
thiazol-2-yl)-quinazolin-4(Bl)-ones (38 139 & 149 with nicotinaldehyde in presence of anhyd. zthtoride to
afford 2-(2-(pyridine-3-yl)vinyl)-7-chloro-3-(2-sfdmoyl-1,3,4- thiadiazol-5-yl or 1,3,4-thiadiazoly? or
thiazol-2-yl)-quinazolin-4(Bl)-ones 150152, Scheme 47) [42].

5-amino-1,3,4-thiadiazole-2-

sulfonamide(48)

gla.AcOH, reflux

or

2-amino-1,3,4-thiadiazolel 86)

or . nicotinaldehyde
O 2-amino-1,3-thiazole 137)

anhy. Zn N
do 150-170°C /@\)L )\ >\R 140- 150% 21©5LN/&S R
Cl N)\CHg Cl N)\CHg Cl N

135 138, 139& 149 150-152

138/150 139/151 1492 15

R H H SAH,

X N CH

Yield (%) 60 67 49
Scheme 47

Chenard and co-workers were used LDA or NaH fordgygrotonation of 2-methylquinazolin-HBonel53and the
obtained carbanion was quenched with various arioreaters to produce quinazolin-#{Bone derivativel54 and
are potent noncompetitive AMPA receptor antagorfStheme 48) [47].

LDA, THF, -
Kol 78C &I\/Q
jij ArCOOMe
) X
N/*CH3 N”CH
153 154 HOCAr
R H F F F F

Ar pyrid-2-yl pyrid-2-yl 3-cyanopyrid-2-yl 6-gthylpyrid-2-yl 3-cyano-6-methylpyrid-2-yl

Scheme 48
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2.33Dihydrooxazolylphenylquinazolin-4(3)-one

Jakisch and co-workers heated the 2-(4-(4,5-dihyxapol-2-yl)benzoylaminoN-butylbenzamide 155 for 7 min
under nitrogen in  a small glass tube at €10 (below 250C) to vyield
3-butyl-2-(4-(4,5-dihydrooxazol-2-yl)phenyl)-quir@in-4(3H)-one ((56). The reaction at 250°C yielded a mixture
of 155and156 (Scheme 49) [48].

o) 210-250°C 0
CL e T e

H P

NH N

N
(%\Q\(J\l O\)
155 5./ 156

Scheme 49

2.34Pyrrolidinylpropyloxyphenylquinazolin-4(3H)-one

The anthranilamide 86) was thermally condensed with 4-[3-(pyrrolidin-propoxy] benzaldehydelb?) in
presence of a catalytic amount of p-toluenesulfoniacid, followed by oxidation with
2,3-dichloro-5,6-dicyanobenzoquinone to furnish the
2-(4-{[3-(1-pyrrolidinyl)propylloxy}phenyl)-quinaztin-4(3H)-one (58). This is identified as a potent and selective
radioligand for histamine receptors (Scheme 50) [49].

i) p-TSA, toluene
e} 100C, 15 h

. o)
@ﬁkNHZ +OHC : i) DDQ, rt, 6 h | NH
NH; o~ NJ\@
8

N 67%.
» S

86 157 15

Scheme 50

2.35Piperidinylpropoxyphenylquinazolin-4(3)-ones

The amidel59was thermally condensed with 4-aminoalkoxy beretaydel60in presence of a catalytic amount of
p-toluenesulfonic acid followed by oxidation with,32ichloro-5,6-dicyanobenzoquinone to furnish the
2-[4-(aminoalkoxy)phenyl]- quinazolin-4k8-one derivative461 These derivatives were identified as potent human
Hs receptor inverse agonists (Scheme 51) [50].

1) p-TSA, 1,4-dioxane
12¢°C, 3-15 h
o i) DDQ, rt, 8-42 h e}

R‘\\ N CHs OH 24-72%. RﬁNme
H =
ST o Sae!
159 160 NR, 161 CY\AG
NR

2

R; = CHg, GHs, n-GH-, i-C3H,, CH,CgHs, GiHs
R2 = cyclobutyl, cyclopentyl

Scheme 51
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2.36Tetrahydropyranyloxyethoxyphenylquinazolin-4(31)-one
2-(4-(2-Hydroxyethoxy)-3,5-dimethylphenyl)-5,7-dithexyquinazolin-4(8i)-one  ((62) was reacted with
chloromethylpivalate to isolate 2,2-dimethylpropmn acid 2-(4-(2-
hydroxyethoxy)-3,5-dimethylphenyl)-5,7-dimethoxyhaazolin-4(3H)-one-3-ylmethyl ester163. The compound
163was then treated with §3S,4S5R,6R)-3,4,5- triacetoxy-6-bromotetrahydropyran-2-candixacid methyl ester
(164) in presence of silver (I) oxide to give 3,4,5tetoxy-6-(2-(4-(3-(2,2-dimethylpropionyloxymethyd)7-
dimethoxy-quinazolin-4(H3)-one-2-yl)-2,6-dimethylphenoxy)ethoxy)tetrahydroguy-2-carboxylic acid methyl ester
(165 and the Ngroup of 165 is deprotected with sodium methoxide to give
6-(2-(4-(5,7-dimethoxy-quinazolin-4£8-one-2-yl)-2,6-dimethylphenoxy)ethoxy)-
3,4,5-trihydroxytetrahydropyran-2-carboxylic acidl6f). This compound is predominant metabolites of
2-(4-(2-hydroxyethoxy)-3,5-dimethylphenyl)-5,7-dithexyquinazolin- 4(Bl)-one (RVX-208, Scheme 52) [51].

MeQ O NaH, DMF, N, it  MeO O
O/(j\)LNH chloromethylplvalate;)/(j\/L N I\l\/l/lg
Me N Me 569
162 o) 163 WOH
Me \ Me
OH CH2C|2, AgZO

OAC

AcO., @:OAC
Br" COOMe

rt, 3 days164
34%

MeQ O NaOMe, MeOHMEQ @

N> Me
NH S cf(j\)L e
0
167 Me \ 165  Me \ OAC
O, o AC 0. ~_OAc
O(‘j:’OAc @OAC

COOMe COOMe

Scheme 52

2.37Piperazinylsulfonylphenylquinazolin-4(31)-ones

A class of potent PDES5 inhibitors with high seleit}i versus PDE6, 2-phenylquinazolin-4{Bone derivatived69,
have been prepared by coupling 2-aminobenzamide ivatiges 166 with
5-[(4-methyl-1-piperazinyl)sulfonyl]-2-ethoxybenZashloride 167 followed by dehydrative cyclization of resulting
168by using t-BuOK as base, in refluxing t-BuOH (Scleeb3) [9].
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5-[(4-methyl-1-piperazinyl)sulfonyl]-2-

OR, ethoxybenzoyl chloridel6?) o, FBUOK  ORO
O/<>ECONH2 EtsN, CHClp, 0°C, 1 h CONH; reflux, 2 h NH OC,Hs
H3C NH, HsC NH OC,Hs  HiC N
Ry R Ry
166 168 169 oSO
N\
O-5N_ N-CHz E Nj
O N
Ri=F Cl Br 1 H CH GCHs vinyl n-Pr n-Bu CH3
Rr=HH HHHH H H HH
Ri=F ClI Br | H CHCHs vinyl n-Pr n-Bu

R, =CHy CHg CHy CH; CHy CH; CH; CH; CH; Chg

Scheme 53

2.38Pyrazinylaminomethylquinazolin-4(3)-one

Potent Antitubercular agents, N-3-(4-(4-chlorophenyl)thiazol-2-yl)-2-((pyrazin-2}y
aminomethyl)-quinazolin-4¢3)-one derivatives173 were prepared by reacting-chloroacetylanthranilic acid
(170 with 4-chlorophenyl thiazole 17D to

2-chloromethyl-3-[4-(4-chlorophenyl)thiazol-2-ylpazolin-4(3H)-one (72 followed by condensation with
pyrazin-2-amine (Scheme 54) [11].

Cl dry ethanol, KC

0 0 S
COPH N reflux, 20h N/KN Cl
+
(LY . kg X e

170 171 172| pyrazin-2-amine
dry pyridine, AcO
reflux, 4h
56.5 %

O S \
NA}\Q\CI

N)ﬁ
HN

N
173 \[ j
Scheme 54 N

N

2.39Pyrazinyloxomethylaminomethylquinazolin-4(81)-one

Potent Antitubercular agenl-3-(4-(4-chlorophenyl)thiazol-2-yl)-(2-(amino)methpy quinazolin-4(3)-one (74),
was prepared by reactingN-chloroacetylanthranilic acid 1§0 with 4-chlorophenyl thiazole 171) to
2-chloromethyl-3-[4-(4-chlorophenyl)thiazol-2-yllguinazolin-4(3)-one (72 followed by condensation with.
pyrazine-2-carboxamidd {3) (Scheme 55) [11].
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Cl @) S
dry ethanol, KCO;, w
1o Dl X s

172| 173
170 171 dry pyridine, A¢O

reflux, 4h
48.25%

A

O

174 N
Scheme 55 |\|1 A

2.40Pyridinylmethylaminoethylquinazolin-4(3H)-one

Stefania and  co-workers  prepared CXCR3  receptor aganists, N-{1-[3-(4-ethoxy-phenyl)-
quinazolin-4(3)-one-2-yl]-ethyl}-N-pyridin-3-ylmethyl-2-(4-trifluoromethoxyphenyl)-catamide177 on reaction
of 2-(1-bromoethyl)-3-aryl-quinazolin-4k8-one (75 with 3-(aminomethyl)pyridine and condensatiorregultant
3-(aryl)-2-{1-[(pyridin-3-ylmethyl)- amino]-ethyllguinazolin-4(3)-one 176 with

(4-trifluoromethoxy-phenyl)-acetic acid (Scheme EB)].

(0] 0]

©\)‘\ N Ar ©\)‘\ N Ar
N)\KCH3 N)\/CHs

NH (4-trifluoromethoxy-

. - N
0o 3-(aminomethyl)pyridine pgggl)gifﬂc S(Ii/ll(lj: Y\Q\
Q\)L Ar NEt, DMF P ,DCM, PR ock,

N 0.5h, rt rt, overnight ‘
N)\/CHs ~ N 9% s N Ar=4-EtOGH,”
175 Br 176 177
Scheme 56

2.410xadiazolylmethylanilinemethylquinazolin-4(3)-ones

Alkylation of 2-phenylaminomethyl-3-oxadiazolylqairolin-4(3H)-one (78 with ethyloromo acetate (EBA) to
ethyl 2-(N-((3-methylquinazolin-4(Bl)-one-2-yl)methyl)N- phenylamino)acetat&é79 followed by hydrazinolysis
with hydrazine hydrate furnished 2-{[(3-methylquimdin-4(3H)-one-2-yl)methyl]-aniline}ethanohydrazidd.§0).
Aroylation of compound 80to compoundL81 and ring formation of resulting81 on reaction with polyphosphoric
acid (PPA) at 120-13C to isolate 3-methyl-2-({[5-aryl-1,3,4-oxadiazolyd)
methyl]aniline}methyl)-quinazolin-4(d)-onesl182 (Scheme 57) [52].
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0 ethylbromo acetate Hydrazine hydrate
dioxane, KCO; ethanol
/CH3 reflux, 8h @NLF@ reflux 8h ©\)L
/L\/N Ph N4Lﬁ o) /Lﬁ
178 179 , N A o NHNH2
ArCOCI
CHC@
K,CO;
O
. N
Q\)L CHs Ar 120 136C, 3-4 h(j\)k
@]
N O/\<N
SN A
182 prN 181 Ph/ NHNH "
Ar Ph 4-Megi, 4-CIGH,; 4-MeOGH, 3-MeGH, 3-CICGH,
Yield(%) 66 67 60 51 52 59
Scheme 57

2.42Dihydroisoxazolylhydrazinylmethylquinazolin-4@H)-ones
Hemlata and co-workers reacted 3-(5-(2-fluorophemyd,4-thiadiazol-2-yl)-2-((2-(5-  (un/substituted

hetetocyclic/arylchalconyl)-hydrazinyl)methyl)-stibsted quinazolin- 4(B)-one 182 with hydroxyl amine
hydrochloride at reflux in methanol in presence 286 NaOH solution to isolate potent antipsychotiad an
anticonvulsant agents, 3-(5-(2-fluorophenyl)-1,8i&diazol-2-yl)-2-((2-(5-(unsubstituted heteroggfryl)-4,5-
dihydroisoxazol-2-yl)hydrazinyl)methyl)substitutgdinazolin-4(31)-one (83 Scheme 58) [12].

MeOH,
NH,OH.HCI 2%
dL NaOH, reflux, 10h dL

L _NHNH L NHNH
AN Ar
Ar
O N\O

X H 6-Br  ,8e&di Br H 6-Br

Ar 2-pyridyl 2-pyridyl  2-pyridyl 4-CHOCH, 4-CH,OCzH,

Yield (%) 74 78 77 69 71

X 6,8-di Br H 6,8-di Br

Ar 4-CHOCgH, 4-CHOindol-3-yl 4-CHOindol-3-yl

Yield (%) 79 77 75

Scheme 58

2.43lIsonicotinoylhydrazinylquinazolin-4(3H)-one
Potent antitubercular agent, N'-((3-(4-(4-chlorophenyl)thiazol-2-yl)-quinazolin@@H)-
one-2-yl)-methyl)isonicotinohydrazid&84 was prepared by reacting-chloroacetyl anthranilic acidly0) with
4-chlorophenyl thiazole  1(7J) in presence of potassium carbonate to isolate

2-chloromethyl-3-[4-(4-chlorophenyl)-thiazol-2-yjdinazolin-4(3)-one (72 followed by refluxing the resultant
compoundl72 with isonicotinohydrazide in dry pyridine and acetnhydride (Scheme 59) [11].
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Ar
cQo dry ethanol, KCO, T J'\/'\ A
H ry ethanol,
j])\/ +AV\EN\>/NH reflux, 20h N~ S
Cl 2
H \ < N)\/CI
170 171 172 | isonicotinohydrazide
dry pyridine, AgO
reflux, 4h
65.3% Ar
O N N
D I
— | N S =4
Ar= 4-CICgH, N )vNHN ]
184 H
Scheme 59
2.44Thiazolidinylaminoacetylmethylenylquinazolin-43H)-ones
Potent  anti-inflammatory, analgesic  and COX-lI bitors  derivatives, 2N-(5-substituted

2-aryl-4-oxo-3-thiazolidinyl)aminoacetylmethyl)-2-6ubstitutedindol-3-yl)-substituted quinazolin-¥j3ones 191
were prepared from 2-methylsubstitutedbenzoxazli®&s Reaction ofL85 with 2-substituted-3-aminoindolds36,
treatment with chloroacetyl chloride to compound88 reaction with hydrazinehydrate to
2-hydrazinoacetylmethylene-3- (2'-substitutedin8ey)-substituted quinazolin-4tB-ones189 condensation with
substituted benzaldehyde to 2-(substituted pheryleneimino)aminoacetylmethylene- 3-(2'-substitute
indol-3'-yl)-substituted quinazolin-4(8-ones 190 and finally reacted with thioglycolic acid in th@esence of
anhydrous ZnGlto yield compound 91 (Scheme 60) [53,54].
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dry pyridine 0

8-10,h, NH
N0 4 R@ 75-80% N\ ~
A e | /k
1

85 187

i) dry THF, 0°C
chloroacetyl chloride

5h
ii) rt, 6h
70-72%
ArCHO
MEOH, H+ (@) NHzNHZ
N S reflux, 8 h “ NH MeOH,»
X - 55-62% N N 70-75% \
= X — R —
N 2
NHNCHAr 189 NHNH,
thioglycolic acid
anhy.ZnClI2, abs. ethanol
reflux, 16 h
X 6-Br 6-Br 6-Br 6-Br
R H H H H
N N Ar 4-ClgH,; 4-HOGH, 4-CHOGCgH, 4-CHCgH4
X / Yield(%) 45 52 48 50
X 6,8-di Br 6,8-di Br 6,8-di Br 6,8-di Br:
R GHs GHs GHs GHs
HN\ Ar 4-ClgH, 4-HOGH, 4-CHOGCH, 4-CHCgH,
Yield(%) 46 45 50 48
191
X
Scheme 60

2.45Bispyridinylmethylaminophenylquinazolin-4(3)-one

2-(2-Nitrophenyl)-quinazolin-4@3)-one (920 was reduced with tin dichloride and the resultant
2-(2-aminophenyl)-quinazolin-4(8-one (93 was treated with 2-chloromethyl- pyridine hydricide to afford
2-(2-(bispyridin-2-ylmethyl)aminophenyl)-quinazolid(3H)-one (94, Scheme 61) [55].

SNCL/HCI 2-chloromethylpyridine. HCI | \N
anhydrous KCOs -
? eg;anol Q KI, THF,water, rt, 7 days o
e 0 AR
192 193 194

Scheme 61

2.46lsatinhydrazonylquinazolin-4(3H)-ones
A mixture of 3-aryl-2-hydrazino-quinazolin-4{3-one 195 and isatin 196) in methanol was refluxed to isolate
3-aryl-2-(isatinhydrazone-3-yl)-quinazolin-4{3ones197 (Scheme 62) [56].
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0 Ar o) MeOH o R
So TSl Now
N""NH N N/)\NH
195 NH, 196 197 N
NH
Ar Ph 4-ChCeH, 4-CHOCH, 4-CIGH,
Yield (%) 69 71 69 69

Scheme 62

The desirability-based MOOP method indicated tres@nce of bulky alkyl substituents at the C-2 pwsiof the
quinazolinel98 displayed a positive role on the ulcerogenic gbjb7].

CH,
o)
N
=
N~ “NH
N
198
NH

2.47Dihydroimidazolylaminoquinazolin-4(3H)-ones

Hamidian and co-workers reacted 2-hydrazino-3-mejhinazolin-4(3)-one (99 with 5(4H)-oxazolone 200) in
acetic acid at reflux to afford 3-methyl-2-({5-06phenyl-4-
[1-arylmethylidene]-4,5-dihydroH-imidazol-1-yl}amino)-quinazolin-4(8)-one 01, Scheme 63) [58].

o R, O  dioxane, 0
N-CHs3 “ AcOH reflux, N-CHs
Y + Rz O 24-72h L
N” “NHNH, N=C N" "NH
Ph N
N7\
R GHs 4-CIGH, 4-CH,OC4H, cyclohexyl H
Yield (%) 71 43 84 74 R
Scheme 63

2.48Pyrrolidinylthioquinazolin-4(3H)-one
A mixture of 2-mercapto-3-(4-chlorophenyl)-6-iodagzolin-4(3H)-one R02), ethyl bromoacetate and anhydrous

potassium carbonate in dry acetone was heated undeeflux to isolate
2-(ethoxycarbonylmethyl)thio-3-(4-chlorophenyl)-@dio-quinazolin-4(Bl)-one @Q03). The 203 was reacted with
2-aminoethanol and the resultant N-(2-hydroxyethyl)-

2-[(3-(4-chloro)phenyl-6-iodo-quinazolin-43-one-2-yl)thioJacetamide204) was cyclised with conc. 430, to
yield 2-[(2-oxopyrrolidin-3-yl)thio]-3-(4-chloropheyl)-6-iodo- quinazolin-4(B)-one @05. This compound
showed a remarkably broad spectrum of antimicraditivity (Scheme 64) [59].
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cl BrCH,COOEt

0] acetone,
| 2CO3, reflux |
N )\
NJ\S S~ COOEt
202H
2-aminoethanol
ethanol
reflux, 3 h
conc HSO,
\@\)j\ rt, 6 h.
)\ 46% \Q\)L
A N\/\OH
205
Scheme 64

2.49Thiazolylthioquinazolin-4(3H)-ones

Al-Omary and co-workers condensed 2-thioxo-quinaechnalog®205 with 2-amino-5-bromothiazole6) in basic
medium to afford ethyl 2-amino-5-(3-phenyl/benzy@ibstituted quinazolin-4€8-one-2-ylthio)thiazol€07. These
compounds showed active dihydrofolate reductase Ff®Hinhibition, antimicrobial, and antitumor actieis

(Scheme 65) [13].

O Ph
O Ph DMF, K,CO; ‘
Ry NLCHﬁ n II\\I reflux, 14-16h Ry ﬁCHﬁ n
Rs N&S + Br NH, R
205 H 206 207 S yRe
~N
H,N
R, CH CHy, CI CI OCH OCH
R, H H H H OGHOCH,
Rs H H H H H H
n o 1 0 1 o0 1
Yield%) 42 25 56 48 55 30
R, CH CH Cl cl OGH OCH
R, H H H H OCH OCH
Rs COOEt COOEt COOEt COOEDQ@Et COOEt
n 0 1 0o 1 0 1
Yield%) 44 63 31 37 63 49

Scheme 65

2.50Benzothiazolylthioquinazolin-4(81)-ones

2-(2-Benzothiazolylthio)-quinazolin-48-ones 208 were synthesized by base catalytic reactions of
2-mercaptobenzothiazole with carbodiimide; which were obtained via aza-Wittig reaction ofriophosphorane
57 with aromatic isocyanates. The compo@@8 exhibited fungicidal activity (Scheme 66) [60].
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CH,Cl,,
N, 0-5°C,

N
COOEt ANCO COOEt ©[8>_ COOEt
X X
e 2y SR e
57 58 C ’ W
: |

Ar
o)
AAr

Ar GHs 4-CHyCgH, N s@

Yield(%) 56 55 PY Sg\
N N
208

Scheme 66

2.51Nicotininylthioquinazolin-4(3H)-ones

A mixture of 2-thioxo-quinazolin@05, 2-chloronicotinic acid409 and anhydrous potassium carbonate was heated
under reflux to isolate 2-(3-phenyl/benzyl-subsétl quinazolin-4(Bl)-one-2-ylthio)nicotinic acid210. These
compounds showed active dihydrofolate reductase Ff®)Hinhibition, antimicrobial, and antitumor actieis
(Scheme 67) [13].

O Ph K,CO, O Ph
R1:©\)kN</CHQn QCOOH reflux 24h R1:©\)LN<,CH§n
+ B —
Rs H&s N Cl Rs NJ\S
- H
205 209 210 N\ o0

R, CH CH; CI CIl OCH OCH;

R, H H H H OGHOCH

n o 1 0 1 0 1

Yield(%) 49 47 61 23 46 25

Scheme 67

2.52Glucopyranosylthioquinazolin-4(3)-one
The coupling of 3-amino-6,8-dibromo-2-thioxo-2,3wilro-1H-quinazolin-4-one 111 with

(2,3,4,6-tetra-O-acetyl-D-gluopyranosyl)bromide 212 in DMF gave 3-amino-6,8-
dibromo-2-(2,3,4,6- tetr@-acetyl{-i -D-glucopyranosyl)thioquinazolin-4(8- one @13 Scheme 68) [61].
OAC DMF/Et3N
N&S Br&g 26% d
OAc
212
OAC
Scheme 68

2.53Glucopyranosylsulphonylquinazolin-4(81)-one

Saleh and co-workers prepared most pronounced ifohib effect when tested against S. aureus.
3-Phenylamino-2-thioxo+3-quinazolin-4-one 14) was reacted with substituted pyranosyl brom2{es) to yield
Sglycoside derivative216-218 respectively. Oxidation db-glucoside216 with H,O, afforded the corresponding
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sulphone;  2-(2,3,4,6,teti@-acetyl$-D-glucopyranosylsulphonyl)-3-phenylaminoquinazedi{8H)-one @19
Scheme 69) [62].
@]
PhHN

R, DMF/Et;N RoR
NHPh Rso . 3h 35 s*
x ;!

Ac AG gy 58-64% ACOAH

214 215 216-218
R R )
216 OAc H CHOAc
217 H  OAc CHOAc
218 OAc H H

glac.AcOH PhHN
H,0,( 30%) ACQHZC
rt, 6h

65% AAC
216 ——— ACYrcO 219

Scheme 69

2.54Pyridazinylthioguinazolin-4(3H)-one
N-[2-(3-Benzyl-6-iodo-quinazolin-4¢3)-one-2-yl)-thioacetyllhydrazine 2@0) was reacted with chloroacetyl
chloride in dimethylformamide under reflux to isiea
2-[(3,6-dioxopyridazin-4-yl)thio]-3-benzyl-6-iododinazolin-4(31)-one @21). This compound could be considered
as useful templates for future development to ohbtadre potent antitumor agent (Scheme 70) [63].

o) (e} 0]

chloroacetyl chloride
'\Q\)L Nt DMF, reflux, 4h '\Q\)LN/BZ NH
N)\WNHNHZ 20% N NH

220 O 221 O
Scheme 70

2.55Triazolylthiomethylquinazolin-4(3H)-ones

Potent antimicrobial, anti-inflammatory and analges  activities derivatives
3-amantadinyl-2-[(4-amino-3-aryl-5-ylthio)-1,2,4azololmethyl)-quinazolin-4(d)-one 225 were prepared by
reacting 3-amantadinyl-2-bromomethylquinazolinH)®nes 222) with 3-aryl-4-acetamido-5-mercaptotriazoles
223 to afford 3-amantadinyl-2-[(4-acetamido- 3-aryidBhio)-1,2,4-triazolo]methyl)-quinazolin-4(8-one 224
followed by deprotection in ethanolic—sodium hyddex(Scheme 71) [64].
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H/QN Ar

o 223 NHCOCH, o)

EtOH/NaOH
NAdIPA, reflux, 1-3h©5%ﬁd 12hrt d NAd
222 NH, 224 S\(N 225 5\(’\‘

H3COCHN Ar HzN Ar
AdNH,
Ar GHs 2-HOGH, 3- HOQSH4 4- HOC},H4 4- CZH50C6H4
Yield (%) 60 60
Ar 4-HOCHCgH, 4-CGHsOCH,CgH4l 2-CIGH, 4-CIGH,
Yield (%) 57 60 57 53
Scheme 71

2.56 Pyridinyloxadiazolylthiomethylquinazolin-4(3H)-ones

Antiinflammatory, 2-[5"-(4-pyridinyl)-1',3',4'-oxaalzol-2'-ylthiomethyl]-3-substituted aryl-6- sulisted
quinazolin-4(3)-ones 227 were prepared by reacting 2-methyl-3-aryl-6-stbtd quinazolin-4(8)-ones127
with bromine in acetic acid to isolate 2-bromométBrsubstituted aryl-6-substituted quinazolin-Hj3ones226
followed by reaction with 5-(4-pyridinyl)- 1,3,4-agiazole-2-thiol in pyridine at reflux (Scheme 7&@3].

0 Br, in AcOH 0] 5-(4-pyridinyl)-1,3,4- 0]
4 h oxadiazole-2-thiol Ar
« d‘\N/Ar 54-70% « dLN/Ar pyridine, reflux, 3 hxd‘\N
U - e
= =
Z SN CH, Z N7 CH,Br N
127 226 227 SY/N‘N
00—
X H H H H H 6-l 6-I
Ar GHs 2- CICSH4 4-CIGH, 2- CI—gOC6H4 4- CI—gOC6H4 GHs 2-CIGH,4 a \
Yield (%) 59 40 56 44 <N
X 6-l 6-1 6-l 6-Br 6-Br 6-Br
Ar 4-CIGH, 2- CI—gOCSH4 4-CHOGCH, GHs 2-CIGH, 4-CIGH,
Yield (%) 51 57 58 94 52
X 6-Br 6-Br
Ar 2-CHOC¢H,; 4-CH,0OCH,
Yield (%) 46 50
Scheme 72
2-Bromomethyl-3-(arylideneamino)-substituted-guinazolin-4(#)-ones 228 and

5-(4-pyridinyl)-1,3,4-oxadiazole-2-thiol 209 were refluxed in pyridine to isolate
2-(5-pyridin-4-yl-[1,3,4]-oxadiazol-2-yl-sulfanylntleyl)-3-(arylideneamino)-substituted quinazolin-Hij2one 230.
The resultan230 was reacted with i) monochloroacetyl chloride regence of triethylamine i) thioglycolic acid

containing nd to afford
3-(3-chloro-2-oxo-4-aryl-azetidin-1-yl)-2-(5-pyrithi4-yl-[1,3,4]-oxadiazol-2-yl-sulfanyl
methyl)-quinazolin-4(Bl)-ones 231 and 3-(4-oxo-2-aryl-thiazolidin-3-yl)-2-(5-pyridi#-yl-

[1,3,4]-oxadiazol-2-yl-sulfanylmethyl)-quinazolindH)-ones 232 respectively. All the compounds exhibited
anti-inflammatory activity at the dose 50 mg/kg.parying degree from 16.3 to 36.3% inhibition eflema (Scheme
73) [66].
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o &
py, reflux NCH
)\ + Hs./< 3h // N
N
230 R

TEA, monochloroacetyl chloride

anhy. ZnCl, EtOH,
thioglycolic acid

“1“” reflux, 6-8h reflux, 12 h
Ar
o
fﬁ BEY
\N J_ 0
N)\
231 R 232 R
X H H H H « ’ ’ y y
Ar Ph 4-CIgH, 4- CI—gOCSH4 4- OHQsH4
Yield(%) 50 55 Ar Ph 4-ClgH,; 4-CHOCH, 4-OHGH,
Yield(%) 55 50 40 48
X 6-Br 6-Br 6-Br
Ar Ph A-CWEl, 4-CHOGCgH, X 6-Br 6-Br 6-Br
Yield(%) 52 55 40 Ar Ph 4-CigEly 4-CHOCgH,
Yield(%) 52 40
X 6-Br
Ar 4-OHgH, X 6-Br
Yield(%) 55 Ar 4-OHGH,4
Yield(%) 55
Scheme 73

2.57Benzoimidazolylsulfinylmethylquinazolin-4(3)-ones

Patil and co-workers prepared 2-H{ibenzod)imidazol-2-ylsulfinyllmethyl}-3-aryl quinazolin-4H)-one 234 by
oxidizing 2-[{1H-benzo¢l)imidazol-2-ylthio}methyl]-3- arylquinazolin-4(3)-one 233 with hydrogen peroxide.
These compounds have shown antiulcer activity (®ehe4) [67].

T Ar CH,Cl,, H,0,
N 80 10 h.
-\ &

233 S'm @

R H H H H H

Ar GHs 4-CH;CgH, 4-CH;COGH, 4-CH,OCgH, 4- CZH5OC6H4 4- BrC6H4 4-CIGH,

Yield (%) 45 40 84 35 46 41 42

R OCH OCH; OCH OCH OCH OCH OCH

Ar G@Hs 4-CHCgH, 4-CH;COGH, 4-CH;0C¢H, 4-CHs0CsH, 4-BrCH, 4-CIGH,

Yield (%) 35 45 40 38 42 42 46

R OCHf OCHFR, OCHEK OCHE OCHE OCHEF OCHR

Ar @Hs 4-CHCgH, 4-CH,COGH, 4-CH,OCH, 4-CGHs0OCgH, 4-BrCH, 4-CICH,

Yield (%) 42 40 48 38 38 42 43
Scheme 74
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2.58Dihydropyrrolylmethylthioquinazolin-4(3H)-one

2-Mercaptoquinazolin-4¢3)-one 35 was condensed with 1-oxyl-3-(bromomethyl)-
2,5-dihydro-2,2,5,5-tetramethyHtpyrrole 236 to yield 2-{[(1-oxyl-2,2,5,5-tetramethyl-2,5-
dihydro-1H-pyrrol-3-yl)methyl]thio}-quinazolin-4(Bi)-one radical Z37). The resultant nitroxid@37 was reduced
with Fe powder in acetic acid to isolate 2-{[(2,55
tetramethyl-2,5-dihydroH-pyrrol-3-yl)methyl]thio}-quinazolin-4(81)-one €38 Scheme 75) [15].

o)
C CH;  k,CO, DMF
90 °C, 6 h NH cH
A 3
s H3C 58 % N |
HsC

CH,
3 N
235 236 Br 237 ™0
HsC CH,
Fe, AcOH
70°C, 1h
37 %
o)
NH
CH,
=
N | CHs
238 NH
Scheme 75 HC CHs;

2.59Benzimidazolemethylthioquinazolin-4(Bi)-one

Equimolar amounts of 2-(ethoxycarbonylmethyl)thibénzyl-6-iodo-quinazolin-4¢3)-one @39 and
1,2-phenylenediamine were fused at 180°C to gemerat 2-[(2-benzimidazole)
methylthio]-3-benzyl-6-iodo-quinazolin-4¢8-one @40, Scheme 76) [63].

1,2-

(@)
I\©\)‘\N/Bz phenylenediamine I\©\)‘\
18C°C, 30 min. )\
N)\SACOOEt 75%
239

Scheme 76

2.600xadiazolylmethylthioquinazolin-4(3)-ones
2-[(3-(4-Chlorophenyl)-6-iodo-quinazolin-4B-one-2-yl)thiolacetylhydrazin@41 and triethylorthoformate were
refluxed to isolate N-ethoxymethineN'-[2(3-(4-chlorophenyl)-
6-iodo-quinazolin-4(Bl)-one-2-yl)thioacetyllhydrazine 242 followed by thermal cyclisation yielded
2-((1,3,4-oxadiazol-2-yl)methylthio)-3-(4-chlorophd)-6-iodoquinazolin-4(Bl)-one 243 Alternatively, 241 in
formic acid was heated under reflux and the restlta
N-formyl-N-(2-(3-(4-chlorophenyl)-6-iodo-quinazolin-43-one-2-yl)-thioacetyl]-hydrazine 244 cyclised with
phosphorus pentaoxide to afford compouadia Compounds243 showed a remarkably broad spectrum of
antimicrobial activity (Scheme 77) [59, 63].
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O
HC(OEt) | _A
reflux, N 210°C o
)\ 30min )\ 30 min | N/Ar
S H N S H
N 242 ¥R N)\S
NH, N
L 243 _N
HCOOH © © ‘N
reflux, 30min P20s, Ot
xylene
0 reflux, 3h

! Al Ar 4-CIGH, CH,Ph
)\ Yield(%) 43 55
N" s
244 K”/N\N/CHO
S H Scheme 77

Khalil and co-workers developed an alternative rodtfor the preparation of compoun@47 by benzoylating the
compounc245to compound46 followed by cyclisation with phosphorus pentaox(Seheme 78) [63].

PhCOCI, 0]

O
dry xylene, 805
| /Bz DMFrequx,| /Bz reflux, 3h
)\ 63% )\ 50% )\
245 N~ 246
L, Ay " L,

© © O/‘\Ph o~

Ph

Scheme 78

2.61Dihydrooxadiazolylmethylsulfanylquinazolin-4(3)-ones

Treatment of (3-substituted quinazolin-Ki(3one-2-ylthio)acetic acid hydrazid248 with methanolic KOH and
carbon disulphide afforded 3-substituted-2-(((4ifoydro-
5-thioxo-1,3,4-oxadiazol-2-yl)-methyl)sulfanyl)-eazolin-4(34)-one249 (Scheme 79) [62,63].

0O ethanol, KOH O
X N/Ar CS,, reflux, 12 -20h X N/Ar
N)\S N)\S
NHNH _N_
248 K[( 2 249 KO( NH
O X H I T<
Ar NHPh  CkPh S
Yield(%) 74 55
Scheme 79

2.620xadiazolinylmethylthioquinazolin-4(3H)-one
A mixture of 2-[(3-benzyl-6-iodo-quinazolin-4¢3-one-2-yl)-thiolacetylhydrazine20) and benzaldehyde in

glacial AcOH was heated under reflux to isolate
N-benzylidineN-[2-(3-benzyl-6-iodo-quinazolin-4{3)-one-2-yl)thioacetyl]hydrazine260) followed by cyclization
in acetic anhydride at reflux to isolate 2-[(3-3tEt-phenyl-

1,3,4-oxadiazolin-2-yl)methylthio]-3-benzyl-6-iodpiinazolin-4(3)-one @51, Scheme 80) [63].
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0 PhCHO glac
I N AcOH
reflux, 6h
N)\ S/WNHNHZ )\ N\N
220 O

70%

(CH;CO)0
reflux, 1h, 40%

Scheme 80 Ph

2.63Thiadiazolylmethylthioquinazolin-4(3H)-one

Khalil and co-workers were reacted 2-[(3-substiluéeiodo-quinazolin-4(B)-one-2-yl)-thio] acetylhydrazin@20
with formic acid under reflux to isolate  N-formyl-N-[2-(3-substituted-6-
iodoquinazolin-4(8i)-one-2-yl)-thioacetyllhydrazin@52 followed by treatment with phosphorus pentasulfide
xylene to isolate 2-[(1,3,4,-thiadiazol-2-yl)meltimjo]-3- substituted-6-iodo-quinazolin-4{3}-one 253 These
compounds identified as antitumor agents (Schemgs8163].

(@)
| R H%OOH \Q\)L
reflux, 30 min
PN NHNH, —~ )\ N. \-CHO
NS
220 0] 252
P,Ss, reflux
30 min.
R CHCgH5 4- CIC6H4 \Q\)L
Yield(% 45
(%) )\s/\(N

Scheme 81

2.64Tetrahydropyridinylmethylthioquinazolin-4(3H)-one

2-Mercaptoquinazolin-4¢3)-one e3H was condensed with 1-oxyl-4-(bromomethyl)-
1,2,3,6-tetrahydro-2,2,6,6-tetramethylpyridine 254 to yield 2-{[(1-oxyl-2,2,6,6-tetramethyl-
1,2,3,6-tetrahydropyridin-4-yl) methyl]thio}-quinalin-4(3H)-one radical Z55. The resultant nitroxid@55 was
reduced with Fe powder in acetic acid to isolate {[(22,6,6-tetramethyl-
1,2,3,6-tetrahydropyridin-4-yl)methyl]thio}-quinalne-4(3H)-one @56, Scheme 82) [15].
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o Br @)
K,CO;, DMF \H
x + e Low A chs
HsC N CHy 4404 N i CH,
H3C l CH3 N\
O
235 254 O 255 HsC CHg
Fe, AcOH, 76C, 1h
K,COs, 48 %
0
NH
CH,
=
N | CH,
256 NH
Scheme 82 HsC CHy

2.65Dihydrotriazinylmethylthioquinazolin-4(3H)-one.

An equimolar mixture of N-[2-(3-benzyl-6-iodo-quinazolin-43)-one-2-yl)-thioacetyl] hydrazine 220) and
chloroacetamide in dimethylformamide was heated eund  reflux to isolate
[(5-ox0-1,6-dihydro-61-1,2,4-triazin-2-yl)methylthio]-3-benzyl-6-iodoquarolin-4(3H)-one @57). These
compounds identified as antitumor agents (Schem¢633

(@] 2NCOCH2CI
| _Bz DMF, reflux
b L x
220 O
H
Scheme 83

2.66Pyrazoloxoethylthioquinazolin-4(81)-ones

The (3-arylquinazolin-4(3)-one-2-ylthio)acetic acid hydrazid8 on reaction with benzoyl acetone or dibenzoyl
methane furnished the corresponding 2-[2-(pyrazglR-oxo- ethylthio]-3-arylquinazolin-4¢3)-ones 258
Compound258 (X=I, R;=R,=CHjz, Ar=4-CI-CsH,) showed a remarkably broad spectrum of antimiedoactivity
(Scheme 84) [59,62].
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ethanol
dibenzoyl methane OR
benzoyl acetone

O perchloric acid (cat)
X N/Ar reflux, 8 h \Q\)L
OR
)\ )\ Ry
N m
N

S acetylacetone
248 H(NHNHz ethanol

reflux, 10 h
X H H | |
R1 Ph CH CH CH
R2 Ph Ph GH CH
Ar NHPh NHPh 4-CiEi, CH2Ph
Yield(%) 80 72 62
Scheme 84

2.67Dihydropyrazolyloxoethylthioquinazolin-4(3H)-ones

The (3-arylquinazolin-4(3)-one-2-ylthio)acetic acid hydrazid248 on reaction with ethyl acetoacetate yielded
2-[2-(3-methyl-5-0x0-4,5-dihydropyrazol-1-yl)-2-oethylthio]-3-aryl quinazolin-4(B)-ones 259, Scheme 85)
[59,62,63].

ethyl acetoacetate
o) perchloric acid (cat)

O
X Ar MeOH, reflux, 5 h x\@\)‘\ Ar
N or
N)\S ethylacetoacetate )\

H
ethanol h\
248 K,(N\NHZ reflux, 8 h K[(N\
O

X H |

Ar NHPh  4-CIgH, CHZPh

Yield(%) 65 65 50
Scheme 85

2.68Dioxopyrazolidinylcarbonylmethylthioquinazolin-4(3H)-one
2-[(3-(4-Chlorophenyl)-6-iodo-quinazolin-4€B-one-2-yl)thiolacetylhydrazine 202 was reacted  with
diethylmalonate in presence of sodium ethoxide to ieldy 2-[3,5-dioxo-
pyrazolidin-1-yl)carbonylmethylthio]-3-(4-chlorophg)-6-iodoquinazolin-4(Bi)-one 60, Scheme 86) [59].

Cl
0]
/©/ diethylmalonate |
' N NaOEt, heat, 5h
A o A

N~ 'S

H
202 K”/N\NHZ
o

IZ

Scheme 86
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2.69Piperidinyloxoethylthioquinazolin-4(3H)-one

2-(3-Phenylquinazolin-43)-one-2-ylthio)hexanoic acid 261) and 4,4-diphenylpiperidine262) were condensed
in basic medium to produce 2-(1-oxo-1-(4,4-diphgwipkeridin-1-yl)-hexan-2-ylthio)-3-phenylquinazol#t(3H)-one
(263. This compound has showed moderate antiallos@hid kinase activity (Scheme 87) [68].

D Ph PyBOP, E4N T
NP Ph X vt P
X S I
N~ s HN N~ S Bh
N
261 n-Bu)\H/OH 262 263 n-Bu)ﬁ(
O O

Scheme 87

2.70Diazaspiro[5.5]undecanyloxoethylthioquinazolim(3H)-one

Greatest potential allosteric Chkl kinase inhilsitorhave been prepared by condensing
2-(3-phenylquinazolin-4(3)-2-ylthio)hexanoic acid261) with 2,8-diazaspiro[5.5]undecan26d) in basic medium

to produce 2-(1-oxo-1-(2,8-diazaspiro[5.5]undecandihexan -2-ylthio)-3-phenyl quinazolin-4{3-one @65
Scheme 88) [68].

PyBOP, E{N
©\)‘\ DMF, rt
)\ NH )\
261, 264 268 o “)W %
0 N
H

Scheme 88

2.71Piperazinylhexanylthioquinazolin-4(3)-one

Reaction of 2-(3-phenylquinazolin-43-one-2-ylthio)hexanoic acid261) with phenylpiperazine 266) yielded
2-(1-oxo-1-(4-phenylpiperazin-1-yl)hexan-2-ylthid)phenyl quinazolin-4(3)-one @67 which is a potential
allosteric Chk1l kinase inhibitor (Scheme 89) [68].

~y N@ :g a
A A (\N
267,

261n- B 266

O o
Scheme 89

2.72Thiomorpholinylhexanylthioquinazolin-4(3H)-one

2-(3-Phenylquinazolin-43)-one-2-ylthio)hexanoic acid?61) was reacted with thiomorpholine-1,1-dioxid268)
to isolate 2-(1-oxo-1-(thiomorpholine-1,1-dioxided hexan-2-ylthio)-3-phenyl quinazolin-4¢B-one @69,
Scheme 90) [68].

0 PyBOP, Q
_Ph O EtN DMF, nt _Ph
\ + (\&\ o N 0
2\ HN\) éj\ !
NS NS s
261 n-Bu)}(OH 268 269 n-Bu)}(N\)
0

Scheme 90
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2.730xo0azetidinylaminooxoethylthioquinazolin-4(81)-one
N-BenzylidineN-[2-(3-benzyl-6-iodo-quinazolin-4{3)-one-2-yl)thioacetyllhydrazine 2600 was reacted with
chloroacetyl chloride in triethylamine to isolate N-(2-oxo-3-chloro-
4-phenylazetidin-1-yl)-2-[(3-benzyl-6-iodo-quinaire (3H)-one-2- yI)thio]acetamidé(?Q Scheme 91) [63].

9] chloroacetyl
| Bz chloride TEA |
)N\/ H dloxane rt, 3h )\
N\
Z N
N 17‘V
N" ST ON 0 W
250 O HC.

Ph
Scheme 91
2.74Dihydropyrrolylaminooxoethylthioquinazolin-4(3H)-one
The 2-(3-benzyl-6-iodoquinazolin-4ff}-one-2-ylthio)acetohydrazid®20) was reacted with succinic anhydride to
give 2-(3-benzyl-6-iodo-quinazolin-4B-one-2-ylthio)N-(2,5-dioxo-  H-pyrrol-1(5H)-yl)-acetamide %71,
Scheme 92) [63].

O 0]

| Bz | N/Bz
J\l\ NHNH succinic anhydride )\ H 0
Z g ———————— =z N
NS 70% N~ STON )
220 O 271 O
Scheme 92

2.75Dioxoisoindolinylaminooxoethylthioquinazolin-43H)-one

The 2-(3-benzyl-6-iodoquinazolin-43-one-2-ylthio)acetohydrazid®20) was reacted with phthalic anhydride to
give 2-(3-benzyl-6-iodoquinazolin-4€§-one-2-ylthio)N-(1,3-dioxo- isoindolin-2-yl)-acetamide72, Scheme 93)
[63].

(@)
I\I/Bz o
hthalic anh drlde H
)\ NHNH, " y P N.
N S/\”/ N
© O

70%
220 272
Scheme 93

2.76Indolinylidenehydrazinooxoethylthioquinazolin4(3H)-one
2-[(3-(4-Chlorophenyl)-6-iodoquinazolin-43-one-2-yl)thio]lacetylhydrazine 202) and 4-bromoisatin were
refluxed in acidic medium to afford E)-N-(5-bromo-2-oxoindolin-
3-ylidene)-2-[3-(4-chlorophenyl)-6-iodoquinazolii3#H)-one-2-ylthiolacetohydrazid {3, Scheme 94) [59].

9] Cl 4-bromoisatin o) Cl
| glacial acetic acid Br
N H reflu, 18 h. I\Q\)LN
N)\WN\NHZ 45% N)\S/YO
202 0 273 HN—N

NH

Scheme 94 3
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2.77Thiazolidinylaminooxoethylthioquinazolin-4(3H)-one
N-BenzylidineN-[2-(3-benzyl-6-iodo-quinazolin-4{3)-one-2-yl)thioacetylhydrazine260) and thioglycolic acid in
dioxane was heated under reflux to isolate N-(2-phenyl-4-
0x0-1,3-thiazolidin-3-yl)-2-[(3-benzyl-6-iodo-quinalin-4(3H)-one-2-yl)thioJacetamide2(74, Scheme 95) [63].

O

N/BZ HSCH,COOH | N/BZ

)\ H reflux, 18h )\ H O

Pz N = ~

Aoy 5 AL D
250 O HC., 274 O S

Scheme 95
CONCLUSION

From the results presented in this review, it islent that many of 2-heteryl and heteroalkyl quoise4(3H)-ones
are possessing a wide range of pharmacologicalepiep and a ‘drug candidate’ from these heteresycln be
developed.
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