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Abstract - with aq. sedium hydroxide, W -(4(3H)-quinazolinylideme)

acetophenones 4b (R'= H, R=Ar) or ()-(4-quinazolinyl) acetophenomes

4a (R'= Me, Et; R = Ar) provide 4-alkylquinazolimes § but l-methyl-
4-phenacyl or phenacylidene-3S-quinamoliniwm derivatives 103 or 10b
give N-methyl-4-quinolone derivatives 11.

The sp> hybridised carbon atom placed between two hetercatoms of dihydro or
perhydro derivatives of 1, 3-heterocycles undergoes # easy oxum-ionz ad the
isol ation of the extruded species as such or in a modified form provides a novel
approach for the synthesis of a variety of orgsic compounds. 3-6 Bat the
isol ation of the residual skeleton of the precurseor as such or in a modified fom,
which could also provide an entry into various categories of organic ooupomd.?"
has been much less exploited. Using the latter approach, we hav- reported a
facile -ynauus of 2-(o-mminophenyl) thiasoles 1 (RI-#%= _cH )% 0d 2-acetoayl-
thiazoles 2 by the acid catalysed hydrolytic C(2) extrusion cum cyclodshydration
of () - (4-quin azolinyl thioc) scetophecnes 3(R 1r% _c,H,-) md W-(6-methyl-4-
pyrimidinyl thie) acetophencnes 3 (R -H, nz-cna) rcq;ecdvqu as depicted in
scheme 1 through ei ther mode a or b,

W envisaged that in the readily avail able LD—(4(3g)-quin.zoliny11dmo) aceto-
phenones 4b (R'=H, R=Ar) or D-U-quinazolinyl)acetnphenonesm,ig (R=Ar, R' malkyl)
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the appendage at position 4 possesses the el ectrophile at such a site that throudh
the sequence depicted in scheme 1 only an unfavoured four membered ring could be
formed md hence an altermate reaction inwolving N(1) and electrophilic site as
depicted in scheme 2 ocould take pl ace. Such a sequence of reactions would provide
a facile synthesgis of 4-quinolone derivatives S.

4'-Methyl - - (4(3H) quin azol inylidene) acetophancne 4b (R'=H, R=C  H CH, (p)) on
refluxing in methanol ocontaining oconc. HQ gave p-toluic acid md 4-methyl quimamline
6 (R'a=R) 11. The reaction of 4b (R'sH, R-C‘H‘Gls(p)) with (1) freshly prepared PPA
followed by treatment with water, (11) aq. sodium hydroxide im ethamol (iii) 50%
aq. sodium hydroxide uader phase trsnsfer conditions (PTC) using triethyl bemzyl-
ssmonium chloride (TEBA) as catalyst and benzene as solvent, also gave sane products.
Likew se, lD-(4(3_§) -quinazolinylidene) acetophenone 4b (R'=H, RaPh) also gave 4-methyl-
quinazoline alomg with benzoic acid., Thus unlike u)-(t-qu.tnazolinyl thio) acetophencnes
3 (Rl-nz. -c‘}i‘-, Ru=ar), the C(2) extrusiom of quinazoline ring of 4b with aq.acid
has not bean accomplighed but hydrolytic cleavage at the carbonyl group in the

side chain has taken place

8ince 4a and 4b have been easily proa:mdlo by sulphur extrusion of u.)-(d-
quinazolinyl thio) acetophenones 3 (Rl-RZ- ~C Hemr R=Ar), the hydrolytic cleavage, at
the carboayl grouwp im asppropriate derivatives of 43 or 4b oould be used for procuring
4-alkyl quinazoline derivatives 6. Thus it was fowmnd that oL ~(4-quinazolinyl)propio-
phenone 43 (R'=CH,, R=Ph) #d -(4-quinazolinyl)cyclohexsone 7 - cyclic ketone,
gave 4-ethylquinaroline € (R'=C,H;) ad 6-(4°-quinazoliayl)hexamoic acid 8
respectivaly.

In order to procure ( -(4-quinazolinyl)butyrophenone 43 (R'=Et, R=Ph), needed
for the preparation of 4-propylquinazoline, o -(4-quinazolimylthio)butyrophencne
9 obtained from quinazoline-4-thiolate and -bromobutyrophenone, was
subjected to sulphur extrusion with DMF/NaOEt. The product (4 70%, w'z 172, §,
1.10 (3H,t, J=THx, cns), 1.95 (2H, sextet, J=1Hz, CH,), 3,20 (2K, t, J=THE, CH,),.
7.40 - 8.20 (4H,m, XrH), 9.40 (1H,s, quimazoline C(2)H), was found to be 4-propyl-
quinazolime 6 (R'=Et). Whersas [ -(4-quinamolinyl thio)butyrophenone 9 gave 6 (R'=Et)
in one operation invelviag simu) taneous swiphur extrusion and tleavage at carbonyl
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group, 3 (R!-R%a _C H,-, R=Ph) even on keeping for a prelonged period ism NaOEt/DNF
provided only ) ~(4-(3H) ~quinazolinylidene) acetophenone 4b (R'sH, ReFh). Thus, in
general, derivatives of 43 or ¢b ad ? obtained from  -(4-quinazolinyl thioc)ketones
3 underwent base catalysed cleavage at carbonyl group to provide 4-alkyl quin anol ine
derivatives 6 which were earlier prepared thrmugh varied synthetic cperations

invol ving rel.t.lvqu Afficud tly available starting material s, -1 s methodol ogy
represents a general spproach for procuring 4-alkylquinazolin® derivatives 6 from

easily available derivatives of 43/4b and 7.

The above results of the reactions of ketomes 43/4b and 7 with aq. base/acid
pointed to the fact that in cass of reactions of w-(4-quimazolinmylthio) aceto-
phencnes 3 (R1-%= _CH,-) with aq. aclds, a cation i.e, thiazolo [3, 2-g] quinato-
linium or 4-phenacylthoquinazolinium chloride or perchlorate was formed first amad
was then cleaved at C(2). In the case of latter cation, the driving force was
probably provided by the ease of subsequent five membered thiazole rimg formatiom.
However, in an L -(4-quinazolinyl)ketone 43/4b and 7, instead of cation formation ad
C(2) extrusion, an altemate hydrolytic cleavage at the carbonyl group iz the side
chain took place. onsequently, Ve argued that in case 43 er 4b were first coverted
to methiodides 10b or ]0a stable cations, these might undergo hydrolytic C(2)
extrusion cum alternate cyclisation (scheme-2) to provide N-methyl -4-quinolone
derivatives 11 (schame-3).

w- (4-(3H) -Quinaxolinylideme) acetophenone 4b (R'=H, R=Ph; ]) 1600 C c-o)al),
4'-methyl - - (4- ( 3H) ~quinazolinylidene) acetophenome 4b (R*aH, a-qsapx )1 Vg on
1600 (3c=0) cm 1), 4'-chloro-d-(4-(3H)-quinazolinylidene) acetophenone &b (R'eH,
ReCg H,Q (’)"Dnu 16 20 (,C-?)) md 4-(4-quinazolinyl)propiephenone 4a (R®=CH,,
Refh): Y, 1680 (JC=0) on™ ") with methyl iedide gave l-methyl-4-(phenacylidene)-
3-quinazelinium fodide 10b (R'=H, RePh; 3, 1610 (3C=0) = D), 1-methyl-s-
(4'--et:hylphslaqlidmc) 3H-quinazol inium Lodide b (R*=H, RaCgHGi3(p); Dy
1600 (3C=0) am” ), l-methyl -4- (4°-chlorophenacyl i dene) -3B-quinazo liniun iodide
10D (R'sH, ReGgHC(p); Y ,, 82 (Ce0) m™) 14 l-methyl-4- (L -methylphenacyl)
quinazolinimm lodide 104 (R'=CHy, RePh; . 1670 (C=0) ™)) respectively.

The compound 10b (R‘=H, R=CeH CH,) on refluxing i methanol containing aq.HQ,
however, underwent decomposition to form a mul titude of products. Evidently, with
HA, 4-quinolone derivative ]1 (R*=H, R-C‘H‘-ma(p)), if formed being ¢ ensminone
underwent decomposition. Terefore, the reaction of compound 10b (R*=H, RuCgH -
CH.a(p)) was performed with aq. sodimm hydroxide im ethanol solution. The product
(v 70X, m.p. 170-75°, on he basis of m/t 249, §, 2.40 (3H,s,CH,), 3.63
(33,9.!!(}!3). 6,36 (1H, s,-C-m 7.16-8,63 (Bﬂ,m.:ﬂ{) v-u 1620 (conjugated >C=0)
on -, A max ﬁo (2,15 x ol ) and 30 (1,36 x 10 ) nm, characteristic of quinolone
derivatives, was assigned the structure, 2-p-tolyl-l-methyl-4-quinolone 11
(R*=H, RaCgH ,~QH;(p)). Likewdse I1Qb (R*aH, R=Ph, or R'H, ReC,H,Q (p)) and Ra
(R? -o{s, R=pPh) gave corresponding 11 in good yields.
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2-Phenyl-l-methyl -4-quinolone 11 (R's=H, R=Fh) isol ated from various plant
sources, 17-19 has been synthesised by different methods. »,21 The above methodologq

for procuring N-methyl-2-aryl-4-quinoclones 11l represents a general approach for
the synthesis of such naturally occurring compounds and their smalegs from easily
availahle starting materials,
Experimen tal

For general experimental details see ref. 1
Reaction of W-(4(3H) -quinazolinylidene) acetophenone 4b (R'=H, RaPh)wdth ;
A _S0O% NatH ;

A solutien of (R*=H, R=Ph) (1.0¢) in ethamol (20 ml) containing 50% aq.
NaOH solutien (15 was refluxed on a water bath, After the completion of the
reaction (tlec), ethamol was removed and the residws after neutralisation with
acetic acid was diluted with wvater, It was extracted with chloroform (3x50 ml),
extract was washed with water and dried (lazlo4). The solvent was distilled off

and the residue was chromatographed over silica gel using benzene or benzene:
ethyl acetats (8:2) as eluent to give 4-methyl quinazoline §(C R'aH) (57% as =n
o11, 11§ (coay) 2.70 (3, a0my), 7.%0-8.00 (€1,m,ArH) ad 9.00 (1H,s,quinasoline
C(2)H); m/x 144, 129 (144-0!!3). 102 (129-HCN) ad 75 (102-HON). The mother liquor
after the removal of water fellowed by extractiom with benzene gave benzoic

acid (V‘xﬂ 3

B, Gonc, HQ

A solution of 4b (R*=H, R=Ph) (1,0¢) imn methanol (20 ml) containiny ocenc.
BQ (20 ml) was refluxed of a water bath till the completion oflt.ho reaction
(tlc). After extrective work-up, 4-methylquinazolime 6 (R'=H)
(30% and beazoic acid (25%, were isolated, 4'-Msthyl- ()-(4(3)-quinakolinylidene)
acetephenone 4b (R'aH, R-(“H‘CH3(p)) with aq. MaOH or HCl gave 4-methylquimazoline .
C(R*=H), 57X (0% 22. ad p-toluic acid which were identical with their amthentic
sampl es.

Pollowing quinazoline derivatives were likewl se obtained,

4-Ethylquinazoline 6 (R*=CH,) L -(4-minazolinyl)propiophencne 43 (R'aCH,, RePh)
vith aq. NaOH or HCl gave 6 (R'=cCH,) 15, 70% (80% 22, ;m oil; Su(cm 5) 1.50
(34, t, JI=7RHZ, cua), 3.3 (2H,q, J=THz, CH,) 7.40-8.40 (4H,m,Arfl) nd 9.35 (1H,s,
quinazoline C(2) H); m/z 158, 143 (158-CH,;), 129 (158-CH,C(H,), 102 (129-HON) and
75 (102-BCQM) amd was found to be identical with its authentic sample.

6-(4'-quinazolinyl)hexmoic acid § ¢£-(4-min¢311nyl)cyclohoxanono 7 with conc,
BQ gave 8 (40X); m.p. 93° Qit. m.p. 101-02°)°%, ) (cHA,) 1695 (>C=0)
!, §, (cpa,) 1.60 - 2.10 (6H,m, 3xCH,), 2.4 (2H,t, J=6Hz, CHp), 3.35 (2H ¢,
J6ME, CHy), 7.25-8.30 (4H,m, AcH) 0d 9.3 (1M, s, quinamoline C(2)H); m/z 244.

&K ~(4-Oninaxolinylthio)butyrophencae 9 & -Bromobutyrophenone (4.5¢, 0.02 mol)
vas added . to a solwtion of quinazoline-4(3H)-thione (3.249, 0.02 mol) in
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shydroug BNF (40 ml) cemtaiaing sodiom ethoxide (1.3g, ©0.02 mpl). The reactiom
mixture was stirred fer 8 hrs. It was treated with water smd was extracted with
chloroform (3x50 ml). The extract was washed with 2X aq., NaOH solutiom, water

md dried (lhzso‘). the solvent was digtilled off and the residue comsistiang of
one major compcnent was chromategraphed over silica gsl uging benzeme as eluent to
give 9; 70% an oily Y . (A ¥% (ceo) an™ly §y (DAY 1.2 (M,t,T=TM,CHy),
1,80 (2H,II.CH2). 6, (1H,t, Ju7Hs, CH), 7,30-8,30 (9H,m, rH) mmd 9.10 (1N, s,
quinazoline C(2) H); m/5 308.

4-Propylquinasolime € (R'«Bt) ) grlutiom of § (3.68g, 0.01 ml) in mhydmus DMF
(©© ml) omtalnIng sodimm ethoxide (2,72g, 0.04 mol) was stirred for sbout 15 hrg,
It wvas dlluted with water. xftsr extractive work-up, the residue comgisting of
one major component was purified by chromatography using a mixture of benzene:
ethyl acetate (8:2) as eluent to give 6 (R's=&t) 11, 70% an oil; § glcpa 5 1.10
(3R,t, J=THE, CH,), 1.95 (2H,sextet, J-7HE, CH)), 3,20 (ZH,t, J=THE, OH,),
7.40-8.30 (@#H,m,ArH) and 9.40 (1H,s, quinazoline C(2)M); m/z 172, 157 (172-(:33),
143 (172-0120!3).

1-Methyl-4- (4'~methylphen acylidene) - 3H-quinatol inium iodide 10b(R*=F, ReGeH -CH, (p)

A mixture of 4b (R'=H, R-csﬂ40(3(p) and methyl iodide, which formed g clear
solution, wvas kept in a stoppered flask at ambient temperature for two days. The
product, Job (R*=H, RuC H,-CH,(p), separated was washed wi th ahydzgu. ether,
dried, and was pure enough for further use, Tield 85% m,p. 240-43; vnax
(KBr, 1600 (JCeO)am™; §. (TPN 2.31 (3H,8,CH,), 3.98 (3,8, KCH,), 7.14-8.56
(9H,m, ArH &=C-H) ad 9.30 (1H,s, minaxoline C(2)H), (Powmd : C 53.4; H, 4.21;

N, 6.93 cm"17 Ny01 required C, 53.87; H, 4.41; N, 7.019.

The following compounds were obhtained simil arly by uging sppropriate
derivatives of 4a or 4b,

1-Methy] -4- (phen acyl i dene) - Ji-quin azolinium iodide 10b (R*=H, RePh) yia1d T0%
m.p. 215-17°; Voaax (KED) 1610 (5C=0) o™ §. (TFN 4.00 (3K s, HCHy), 7.3%-8.50

(10H,m, ArH & =E-H), 9.10 (1H,s, quinasoline €(2)H) (Fouwnd: C, 52.10; H, 3.61,
N, 6,99, °17"15“2°I requires C, $2,30; H, 3.85; N, 7.18%.

1-M thyl -4~ (& -methylphenacyl) uinazolinium fodide 10y (R'=CH), RPh) 4\ . 65%
m.p. 71-73° (highly hygrosocepie); Vaax (KBr) 1670 (7C=0) -l g,, (TFA) 2.21
(3,8, CHB) 4,02 (3K, 8, ICHI). 4,90 (1H,q, CH}, 7.228-8.90 (9,m, irH) and 9.2

(1H,s, quinazoline C(2)H), As the compowmnd is hygroscopic shalytical data could
not be taken,

1-Methyl-4-(4°-chlomophenacylidene) - 3H-quinazolinium fodide 10b(R*aH, RuCoH,-Q {p)

Yleld 70% m.p. 28-2% 9, . (KBr) 1620 (JC=0)em™ , § . (TEN 4,00 (3H, s NCH,),
7.36-8.42 (9H,m, ArtH & =-H) =nd 9.29 (1H,s, quinazoline C(2)H). (Found, C, 47.94;
H, 3.14; N, 6,33, C H K,00 I requires C, 48.11; H, 3.%0; §, 6.60X.
1-Methyl-2-p-tolyl-4-quinolone L1 (R'=H, ReC(H ~CHy(p) A solution of 10b (R*=H,
R.CGH‘-Cﬂa(p)) (1.09) in ethamol (25 ml) ocontalning IN aq. sodiwum hydroxide
solution (15 ml) was refluxed on a water bath for sbout four hours, Ethsol was

distilled off, The residue was diluted with water and was extracted v th ciQ
(350 ml). It was dried (la2804) ad the solvent was distilled off, The mdSuo,

a brownish s0lid was washed with ether and was crystallised from ethyl acetate;
ether to give 11 (R'=H, R=C.H -CH,(p)) in 70X yield: m.p. 170-74% Y e (CHEL )

1820 (7Ce0) anl; §, (A, 2.4 (3H, 8 Oi,), 3.63 (3H s NGHj), 6.3 (1.8,
=C-H), 7.16-8.63 (8H, m, ArH); Npax (BtOH) 250 (2,15 x lo‘) and 30 (1,36x m‘)n-,
m/z 249, 221 (249-Cc0), 206 (221-CH,) and 191 (06-M,) (Found; C, 81,22; K, 5.93
N, 5.47, Cy;H, WO requires C. 81.63; H, 6,02; N, 5,62%
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The folloving compounds were obtained similarly by using sppropriate
methiodide derivatives of J0a or Job.
1-Methyl-2-phenyl-4-quinolone 11 (R'=H, Rabh) vje14 65% m.p. 150-52° (1it. m.p.
12O W,y - (a,) 610 (3Cm0) om 1§y (CDQA,) 358 (3H,e NGH,), 6.40
(1, 8,=C-H), md 7.26-8.73 (9K, m Az) ), (EtoM 20 (2.54x10%) ma 30
(1.32x10%) nm; m/z 235, 27 (238-c0), 192 (27-G4,) aad 77 (GH) (Pound €, 81.86;
H S.41; M, 5,72, CjgH , NO requires C, 81.70; H, 5.53; K, 5.96%.
1,3-Dimethyl -2-phenyl ~4-quinolone 11 (R'=Ms, R=Ph) Yield 60% m.p. 63-65°,
V max (cxn3) 1615 (3C=0) -1, Su (cpa 4) 1.90 PH'.' cn3), 3,53 (:m,-mcns)
4 7,23-8.00 ($H,m, A'H); A, (Etc) 250 (2.08x10%) ma 3% (0.91x10%) nm;
m/z 249, 234 (249-Q1,), 219 (234-CH)) m;d 77 (GgH).

l-Mathyl ~ 2-p-chlorophenyl-4-quinolone 1] (R*sH, R=C H,-Cl () Yield 60%, semisolid

Vpox (GHCL,) 620 (SCm0) am™), §, (CDA,) 3.62 (3H,8, KA, 6.35 (1H, s=b-i)
®a 7.16-8.60 (BH,m,ArH); A (RtoH) 250 (1.85 x 10%) and 32 (0.78x10% nm
m/t 269, 241 (269-C0), 2% (241-Me), 120 (241-GgH,~Q1).

References

H, 8ingh, S.K, aJgarwal and R, Malhotra, Tetrahedron, 40, 4941 (1984).
0.8. Tee, M. Trani, R.A, McQlellamad and NK.E. Seaman, J. Nn, Chem. Soc.,
los, 7219 (1982),

3 A.I, Moyers and E.D. Mihelich, mgew. Chem. Int. Ed., Mgl., 15, 270 (1976)
and references therein.

4 D. Stebach, migew. ¢hem, Int. Ed., Engl., 18, 229 (1979).

5 B.J. Corey and D,L. Boger, Tetrshedron Letters, 22, 261 (1981),
6 M. Reuman and A, I, Meyers, M trahedron, 41, 837 (198S),

7 D. Gani and D,W, Young, J. Chem., Soc, Chem., Commmn,, 576 (1983).
8

9

N -

R,F, Dletrich, T, Sekurai and G,L. Kenyon, J. Org. Chem., 44, 1894 (1979),
a) H. 8ingh, C.8. Gandhi and M. S, Bal, Indian J. Chem., 2B, 17 (1981),
b) H, 8inch, C,8, Gandhi ad M. S8, Bal, them. and Td., 420 (1980).
10 H, 8ingh, 8.8, Narula and C,8. Gapdhi, J. Chem, Reg, (S) 324; (M 3957 (1978).
11 R,C, Elderfield and I. gerlin, J. org. Chem,, 16, 1669 (1951),
12 M, T, Bogert and F, P, Nabenhauer, J, wn. Chem, 8oc., 46, 1933 (1924).
13 K. Schofield snd T. Swain, J. Chem, Soc., 1367 (1949),

14 T. Hlgashino, them. Pharm, Ball, (Japen), 10, 1043 (1962) (Chem. Abs., 59,
62, (19%63),

15 W.L.F, Armarego and J.I.C., Smith, J., Chem, Soc., 5360 (1965),

16 T. Higashino, Chem. Phamm. Bull, (Jspan), 10, 048 (1962),

17 D.L. Dreyers, J. Org. Chem., 33, 3577 (1968).

18 H., Rpsport and K.G, Holden, J. M. Chem, Soc., 82, 4395 (1960).

19 F. Tillequim, M, Roch, T, Sevenet, Pl mta Med.,, 39, 383 (1980) (Chem. abs.,
93, 20097%h (1980)).

20 M.G. Coppola, J. Metemcycl, Chem., 19, 727 (1982),
21 B. Witkop and J,B. Patrick, J. mm, Chem. Soc,, 74, B55 (1952),
22 Figures in parentheai s refer to yields obtained by using method B,



