
HETEROCYCLES, Vol. 38, No. 1,1994 57 

REACTIONS OF 5-@ANISY L)-2-METHY L-7+-TOLY L)-4H-PY RIDO- 

[2,34][1,3]OXAZIh'-40NE 

Lab. of Spthetle Organic Che-, Chemhy Dept, Faculty of 

Sdmce, Ain Shams Unhnity  , Abbauia, Calm, &ypt 

_Abstract- S-@-Ani~yl>2-methyl-7@tolyl~~-pyrido[2,3-dJ[1,3]oxazin4dnc was 

prepared . The reaciivity of El towards nucleophilic regents wsr investigated 5@ 

Anisy1>2-mcthyl-7-@-toIyl~g-prido[23d~idin4-onc(vI)war s)nthesiscd from 

Ill by the action of mumonium acetate and zinc chloride . The sbucme of VIwas 

chemically wnfumcd by d o n s  with acetic anhydride. bmzoyl chloride, chloroscdic 

acid . methyl iodide, dimethyl sulphate wd ethyl bromoacetatc . Compound OII) reacted 

with secondmy and primary mines lmdcr Mmmich conditions to afford 5-@-anisyl>2- 

rnethyl-3-methylene substitub3 amin~7-@tolyl)4g-pyrido[2,3~pyrirmdin-4i)nes 

0 and (Xv), respectively. Thiation of VI gave the thionc 5-@-wjrl>2-mcthyl-7-@ 

tolyl)4~-pyrido[2,3dfp@idin-4-thione 0 

Recently , 8 series of substituted 4~-3,1-bnuoxadn-4-ones were asseyed as inhibiton of human leukocyte elartaJc and 

other serine protesscs . I  In the present work. the authms sim to s N e s i z e  the 828gnslogk of 4-es in the 

hope of obtaining unreported pyridoxadnones of expected biological d u e  and to achieve ring transformation of the 

synthesized pyridoxadnones into p,yidopyimidinones which were reported to be him active against aVariety of 

pathogenic bacteria 2 and hwc a potentid activity as antipyretic, diuretic, baderiostatic, sedative and coronary dilating3 

Om preclllsor 2-amin0-4@anisyI~tolyl)pyrib3&xylic acid (Q I) prepared by ahl ine  hydrolysis of 
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the comspondmg ethyl cstm .4> Treatment of I1 with d c  anhydride wd fused anhydrous sodium acaatc gave the title 

compound (m) (cf. scheme 1) 3.7 

I I1 

A r  = C H 6 4 

Ar' = C6H4-CH3-P 

Scheme I 

Reaction of compomd (m) with hymadnes such as hymadnc hymate . phmylhymadne, mid hydroxylamine 

hymochloride in boiling alcohol yielded the mpcdvc Zecaylaminonicctinic hydraddcs (Wa,b) and the hyQoxamic 

acid (Wc) . Trcabncnt of the Pyridoxadnone 0 with primary sminu such as bcnzylamiine, ptoluidinc, aniline, mid 

ethylmine d t e d  in the f d o n  of the m m p n d q  2-Scaylaminonicotinamidm (TVdgh rapcctivcly. 

The compounds (lVa,d and f )  undcmmt acid catalymd cyclodehymation upon fusion with anhydrous dnc chloride to 

a o r d  the 3-substituted -2-methyl-4g-pyido[2,3-_lpd yrimidin4+ncs and the wmspndmg 3-bnuyl and 3-phmyl 

derivatives (Va-c) which were also synthesized by the interaction of compound 0 with hydradne hydrate, benzyl~ine, 

and miline, ~spcctivcly .in the prrscncc of b e d  zinc chloride . 

When the oxadnone 0 was allowed to react with a mixhue of ammonium acetate and zinc chloride at elevated 

tcmpcralurc, 5@wisy1~2-mcthyl-7@tolyl~g-pyrido[2,3d~ih~e 0 was obtained. 

Hydrolysis of Va was 8ccompwied with ring fission to yield 2 a c e t y l a m i n ~ ~ y 1 ~ t o l y I ) w n ~ ~ - 3 ~ c  

wid 0 which was also isolated from the p e n t  pyridmradnor+. oby hyQolysiswithaque~~cthanolicK~. 

Compound condensed with bcnzddehyde at high tempaaanc in the presence of dnc chloride to give the 2-sty~yl 

dcrirative . Brominatim of Vm using bromine in acetic anhydride yielded the vicid d i h i d e  @I). 

The shcstereodynamic of compound 0 r q u k  the bulky groups -1 and 4~-3 ,1 -~xnz in -2 -y I )  to be at oppaaitc 

sides of the double bond i.e. W~igurat ion (J-13.30 Hz). lhat mans sensible bxause all chemical wdphysical 

methods of isolationgive only om comjwund which is identi!ied as compound o. 
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Bawoylatjon and acetylatjon of 5@anjsv1>2-~yl-7@folylp~-p~do[23d_Iwrimjdin-ecole 0 with h y l  

chloride in pyridine and ncctic anhydride yielded the desiued 3-bnwoyl-S@wisyl>Z-m~I-7@tolyl~~-~do[23- 

apyrimidin4one @) and the corrqmdmg wtatc 0, respectively. (cf. Scheme 2). The triazole derivative 0 war 

derived from X upon treatment with hymsdne hydmtc in boiling ethanol . Reaction of compound 0 with chlomscetic 

acid undu kit conditions gave 5@wisyl>2,3-dimcthyl-7@tolyl~~-pyrido[2.3d~idin-4-0ne 

accompanying with a loss of carbon dioxide. 

In order to investigate the active hydrogen m the pyrirhidinone 0, the autllm carried out Mannich reaction Thus, 

treatment of an ethanolic solution of VI with different seumdary mines such as piperidme and morpholme and aqueous 

formaldehyde in the presence of few drops of hydrochloric acid yielded the Mannich bases (XVa,b) , respectively . 

On the 0 t h  hand , when VI was subjected to Mwnich reaction conditions with primwy mints such as methylamine 

and mline ,  the ~solated products were not the normal Mannich bares, instead the basts undenvent futher reaction via 

theu addition with formaldehyde to give the products (XVa-c), respectively. 

No x-methylc derivative was obtained when compound (Vl) was allowed to react with methyl iodide in the presence of 

anhydrous Kg03 in boiling dry acetone and the prcduct war identified to be 5-@-anisyl>4-methoxy-2-methyl-7-@- 

tolyl>4H-pj~id0[2.3~ pyrimidin-lane @VT) . On the other hand. methylation accompanied with ring fission of tho 

pyrimidmone nucleus took place when compound Orl) was treated with dimethyl sulphatc in boiling scctone to a o d  the 

product WII) 

The reaction of p~dopytimidinone (Vl) with ethyl bromoacetate in boiling acetone yielded the respective ethyl [5@ 

wi.yl>2-methyl-7-@-tolyl~~-pyri&[2,3d_b,~idin-40ne-3-y1]acctate O(Vm) . ?hiation of VI was achieved by the 

action of phosphorous pentasulphide in boiling dry xylcne to affad 5-@anisyl>2-methyl-7@tolyl)-4~-~do[2,3~- 

pyrimidin4thione (Wo (cf. Scheme 3). 

EXPERIMENTAL 

Melting points are not corrected. Ir spectm were m d e d  on a Bcdonann ir-20 s p c ~ h o t o m e t n  and Pye Unimn SP 3- 

300 spccmphotometer.8 The s p m  were determined on a Varian T-60 and on a JEOL FX 90 apcctmmmr. In 

all nmr wqxsiments the internal standard was TMS.9 All chemical shifts were written in ppm downf~eld from TMS. 

Ethyl 2-min~an i sy1~to ly l ) luwt ina tc  (I) was synthesized from the reacton of pmethoqhmzd4- 

methylacetophenonc with ethyl eylmoacetate under Michael's reaction conditions.4 
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Reaction of2~min~nnirfi)a@toIyl)pyridine3~rbo~Iic add (IT) with a d c  anhydride; Formation of 5- 

@-anisyl)-2-methfi-7+-tolyw~-pyridoPf [I?] omzln-4-one 0 : 

A mixture of ll (3.34 g 0.01 mol) , fused anhydrous AdNa  (3 g 0.365 mol)and freshly distilled A@ (50 m1 ,0.530 

mol) was nfluxed for 6 h. The mixture was left to cool and then p o d  into ice-water. The solid obtained was filtered 

off, washed with water, dried and then crystsIlid from pet. ether to give compound (fQ (cf Table I )  . 

Reaction of III with hydnzine and primary amina; Formation of 2-acetylaminonicotinic acid hydnzides w a s )  

and 2-acetylaminonieotinarrrides p d g )  : 

A mixture of pyridoxnzinonc (m) (3.58 g 0.01 mol) and appropriate hydrazinc or primmy mine (0.02 mol ) was heated 

under reflux in ethanol (50 ml) for 4 h . Most of ethanol was removed and the solid sepamted out on cooling was filtered 

off and renystallized bom sppropriate solvent to give the products (IVa-g) . 

Fusion of III with hydrnrine hydratc and primary amines; Synthnir of 3smino-Z-methyl-4~-p~do[lJ~- 

pyrimidin-4-ones and the corresponding 3-benyl and 3-phenyl derivatives (Va-c) : 

A mixture of El (0.01 mol) , suitnble hymarine or primary mine (0.02 mol) and fused anhydrous Znch (2 g 0.015 mol) 

wa9 fused at 150-160°C for 8 h The reaction mixture was lefl to cool then triausted with IN HCI . The solid deposited 

was filtered off , washed with water . dried and recrystallired from the proper solvent to give compounds(va-c), 

nspectively. 

Convelaion of 2-entylaminonicotinamida (IVn,dJ) into 3-mino-2-methyl-4~-pyridop?~ pyrimidin-4-on- 

and the companding 3 - b n y l  and 3-phenyl derivativa (Vs-c) : 

A mixture of (IVa,d,f) (0.01 mol) and anhydrous ZnCI2 (3 g 0.02 mo1)was heated at 150-160°C for 6 h. The reaction 

mixture was allowed to cool, poured into water and the solid scparated out was collected, dried and recrystallized 10 

afford the products (Va-c). 

Aetlon of ammonium acetate on III ; Formation of 5-@anisy~2-methyl-7-@toly1)4B-pyrido[2 pyrimidin- 

4-one (VI) : 

Pyridoxazinone Ul (3.58 g ,0.01 mol), ammonium acetate ( l o g  0.13 mol) and anhydrous ZnCl2 (2 g 0.0146mol) was 

thoroughly muted and heated st 150- I6OT for 4 h The re8ctiion mixture was cooled down at room tanpcraMe and 

p o d  into ice-water . The solid that deposited was separated out as a white solid, washed several times with water, 

dried and recrystallid to give the ppidopyrimidinone OII) . 

Hydmlysls of Va ; Formation of2-acetylaminb4@anirylta@-to~)pyridine3~~~ic add (Vn) : 

A solution of Va (0.5 g 0.00134 mol) in aqueous pyridine was r e f l d  for 4 4 lefl to mol and then acidified with ocnc. 



HETEROCYCLES, Vol. 38. No. 1,1994 63 

HCI (5 ml). The solid pduc t  that precipitated was collected und washed thoroughly with water then rccrystallizcd to 

yield W . 

Another method for synthaia of M ; Hydrolysis of llI: 

Compound (TQ (0 5 g 0.0014 mol) was nfluxed m 5% q u a u s  cthanolic KOH solution (5 ml) for 1 h The solid salt 

war filtered off, dissolved in water and acidified with conc . HCI (2 ml) to give the acid which w found to be 

ident~cal with that obtained fmm hydrolysis of Va via mp, mixed mp, and ir wm+. 

Condensation of IU with bemldehyde ; Formation o f 5 @ a n l s y ~ 2 - ~ l - 7 ~ t o l y I ~ ~ - p y r i d o p f ~  [If]- 

ouin-4-one 0 : 

To a mixture of III (3.58 g ,0.01 mol) and benzaldehyde (1.06 g 0.01 mol) , anhydrous ZnCl2 (2 g 0.0146mol) war 

added end the mixture was swirled then fused at 170-180°C for 4 h ?he d o n  mixane aftcr cooling was poured into 

watn and the solid product which separated ass deep brown solid was filtned off. dried and recrystallized to give Vm . 

Bromination of Vm, Formation of vidnal dibmmide M : 

To a wmmed solution of Vm (4.46 g 0.01 mol) in distilled d c  anhydride (30 m1 .0.318 mol) . bromine (3.20 g 0.02 

mol) &solved in acetic anhydride (10 ml) was added dropwisc with wntinuous stking within 2 h Thc reaction mixture 

was heated on a water bath for further 1 h, left overmght at room tun-, thm poured into icc-water The product 

that deposited was wllcctcd , wsshed with wstcr , dried then nclystallized. 

Reaction of M d h  bemoyl chloride and acetic anhydride ; Formation of 5-<panhyl)-3-bemoyl-2-methyI-7@ 

toIyl)-QEJ-pyrido[ZfdJ pyrimidinhne (X) and the comrpondlng acetate (Xl) : 

A mDrmre of VI (3.57 g .0.01 mol) and b y l  chloride (2 8 g 0.02 mol) in pyridinc (15 ml) wd freshly distilled d c  

anhydride (20 ml) war refluxed for 6 8  h After cooling, the r d o n  m h e  wss p o d  into 20% HCI solution in 

water in presence of crushed ice and the solid obtained was fdtered off, washed tho~oughly withagta, driedand 

reclystallized from proper solvent to afford X and XI, rc~pectively. 

Action of h y d d n e  hydrate on X; Synthab oftrlazole derivstive XI1 : 

A mixture of -1 derivative X (4.61 g 0.01 mol) end hymsdm hydrate (2.0 g 0.04 mol) in methanol (50 ml) was 

refluxed for 10 h . Most of the solvent was distilled off and the solid produd was mllcctcd and n n y J t a l l i  

Meet of chlomaeetic acid on VI; Synthnb of 5 @ a n ~ 2 9 d i m e m y l - ' I + ~ ~ - p y r l d o  p f -dJ pyrlmidln4 

one : 

A mixture of chloroacctic acid (2.8 g 0.03 mol) , pyridopyrimidinme (Vl) (3.57 g 0.01 mol) and 5% cthanolic NaOH 

solution (20 ml) was refllmed for 6 cooled, acidified with 20% HCI solution The precipitate that Peparstcd out was 
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filtered off, washed with water dried and nnystsllized from suitable solvent. 

Reaction of VI with prlmay and w n d a y  amlnes in p m n c e  of formaldehyde; Synthesis of Mannich banes 

(XNa,b) and compounds (XVa-c) : 

A mixture of VI (3.57 g 0.01 mol), 3 P ?  fonnaline (5 ml) and appmpristc sccondsry and primsly mine (0.03 mol), was 

refluxed for 4 h in methanol (30 ml) in presence of few dmps of 37% HCI solution. The solution was cooled then poured 

into IN HCI solution (25 mi). The prkipitate was filtered off, d e d  with water, dried and recrystnllizd from proper 

solvent to obtain Mannich bases (xrva,b) and the products WVa-c), respectwely. 

Effect of methyl iodide, dimethyl rulphate and ethyl bmmoacetate on pyridopyrimidinone (VI); Formation of S- 

@ a n i s y l ) - ~ m e t h o r y - 2 - m e t h y l - 7 + - b ~ 1 ) - 4 f l - p d o f - p y r i m i d i n 4 n  , compound (XVII) and ethyl 

[5@-anisyl)a-methyi-7+-toIyr)4fl-pyrlao [2 f dJ pyrimidln40ne3-yl] acetate (Xvm) : 

A mixhlre of W(0.01 mol), anhydrous K2CO3 (5 g 0.036 mob methyl iodide (2.8 g 0 02 mol), dimethyl sulphate (2 5 

g 0.02 mol) and ethyl bromoacctate (3.4 g 0.02 mol) in dry wetone (100 ml) w a  refluxed on s water bath for 36.48 h. 

Most of the solvent was distilled off and the reaction mixture was poured into cold water fie product was collected and 

crystallized from proper solvent to fiord XVI-XVIII nspcctively. 

Neither K2CO3 addition nor drjlng for aectone is earried cmt in csse of XM . 

Reaction of VI with phcnphomus pentprulphide; Syntheslr of5@.ani~~2-methyl-7~toWH-pyrldo pfd- 

pyrimidin4thione @Dl) : 

A mixture of VI (0 01 mol) and phosphorous ptasulphide (4.4 g, 0.01 mo1)ii dy xylene (20 ml) was refluxed for 3 h 

The reaction mixhlre INB~ filtered off while hot and the filbate was allowed to mol down at room tempatwe to yield 

compound as red needle crystals. 
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Table 1 : Physical Characteristics of New Compounds 

Compd, mp "C Crystaflization Molecular Analysis% Ir(vrm-1) W n m r  (8 ppm) 
weld)  solvent formula Found Cslcd 

(colour) 

111 205-207 L. P.(90-100)cB &lH18N203 C 73.63 73.74 C=0(1740), C=N 

(90) @a H 5.11 5.03 (1650) 
N 7.94 7.82 and -0<1110) 

MI 221-223 B+E C2&&& C 72.25 72.10 C=N(l640-1660). 
(65) (Orange) H 5.64 5.53 C=C(1MX)-16lO) 

N 12.11 12.02 

IVc 233-235 B+E &HZIN3O4 C 67.33 67.52 C=O(l652-1640) 
(71) ' w o w )  H 5.50 5.37 NH, OH@ 3120-3450) 

N 10.92 10.74 

IVd 190-192 B+E CzsHuN3@ C 74.71 74.54 ~ 1 6 4 8 - 1 6 3 9 )  
(63) (Pale yellow) H 5.69 5.54 NH(3220-3225) 

N 9.44 9.31 

IVe 195.1% B+E C&17N303 C 7510 74.84 C=O(l655-1641) 
(50) OKhiW H 5.91 5.81 NH(3280-3218) 

N 9.17 9.03 

IVf 215-217 B+E &&,N3f& C 75.05 74.84 W1649-1632) 
(67) Ohrhite) H 5.94 5.81 NH(3260-3221) 

N 9.22 9.03 

2.400.3H. A s H 3 )  
2 60(s, 3H, N=COCHj) 
3 90(S, 3H, AI &HI) 
7.W7.M) and 8.10-8.20 
(m, 8H, Ar-H) 
7.70(s, IH, CH ofpyddme ring) 

2.35(s, 3% ArCHj) 
2.90(s, 3H, NHCOCH3) 
3.90(s, 3H, ArQCH3 
7.30-7.Wm. 9H. AI-H) 
8 . W  s, 2H. WH), 9 WS, IH, 
OH) 

2 . w ~ .  3H. ArCH3) 
2.90(s, 3H, NHCOCHj) 
4.1q.s. 3H. ArOCH3 
4.90-5.2o(dx& J=5.OO,I=7.W HZ 
ZH, CHz-Ph). 
7.2crS.Wm 14H, AI-H) 
8.2O-8.40@rS3 2H. ZxNH) 
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N g  199-200 B+E CuHuN303, C 71.62 71.46 -1634-1630) 
(79) (Pale yellow) H 6.34 6.20 C-H(2910) 

N 10.56 10.42 NH(3UKI-3210) 

Vb 261-262 BtE Ct9HZJN3Q C 77.69 77.85 C i 0  (1692) 
(@a (orange) H 5.62 5.59 C=N (1652) 

N 9.44 9.39 

Wll 230-233 B+E CzgHnNzO3 C 77 91 78.03 C=0(1740). C=N 
(a) (BIow~) H 4.78 4.93 (1660), C=C(1605) 

N 6.18 6.28 

I.lO(t, J4.30 Hz, 3H. CHzCH3) 
Z.lO(s, 3H, &-CHI) 
2.70(m, 2H , CHzCH3) 
3.10(s, 3H, NHCOCH3) 
3.8qs. 3H. Ar-OCH3) 
7.40-7.10(m, 9H ,&-IT) 
8.10-8.20@rs, ZH, ZxNH) 

2 38(s, 3H, .4r-CH3), 2.40(s, 3H, 
N<-CHI), 3.88(s, 3H, ATOCH3), 
6.9Xs, IH,NHCO), 6.99-7.38 and 
8.12-8.1Xm. 8H, Ar-H) 
7.64(s, IH, CH of pyidke) 

6.65-6.70(4 J=13.30 Hz, IH, 
EHXH-Ar), 6.5Q-6.95@, 
J=13.M Hz, IH, EHXHPh) 
8.20-8.3qm, 13Y Ar-H), 7.75 (s, IH. 
CH ofpyddine) 
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XI 160-162 L. P.(90-1WpB Cz4HzIN3Q C 7 . 3 8  7 28 C=C(1610), C=N(16M)), 
(58) (Yellow) H 5 43 5 26 CGi1690). 

N 10.70 LO 53 C=O@yIimihone, 
1730) 

XVa 168-170 L P (90-IWPB CzJHzSN4Q C 69.61 69.77 C=C(1580), C=N(1610) 2.1S(s, 3KN-CHd.2 35 
(90) W e  yellow) H 6 I6 6.05 C=o@yndopydmidinon+ ($6H, Ar-CH3 and CH3 

N 12 91 13 02 1680). OH(34M) of 2-m&ylpyrirmdb,one) 
2.70.3.50@rm, 3H. NCH2N,0H) 
3.90-4.30 @r m, 2H, NCHzOH) 
3 . W .  3H, Ar-0CH3) 
6.81.7.25 and 8.00-8.lS(m, 8H, Ar-H) 
and 7.6qs, IH, CH ofpyidine) 

XVb 152-154 L P(1W-120) C31H30NdOl C73.41 73.52 C q 1 6 8 2 )  2 . W .  3H. ~ I - H I )  

(92) ( o r a t )  H 6.02 5.93 C=N(1632) 2.60(s, 3H. N CH3) 
N 11.50 11.36 OH(3420) 2 70-3.5Wbrm. 3H. NCHzN, OH) 

2.10(s, 3H. e r n 3 )  
2.60(s, 3H, N CH3) 
2.70-3.M@r m, 3H, NCH2N, OH) 
3.w~. 3H. Ar-OCH3) 
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xvl 141-143 L. P.(90-100pB Cz3Hz1N3@ C 74.49 74.39 C=N(1650) 2,40(s, 3H, ArCH3), 2.70 
(83) (Yenow) H 5.69 5.66 C-Z(I610) (s, 3K N=C(CH3)N), 3.45 

N 11.37 11.32 (s.3H. AIOCHd. 3 . w ~ .  3K OCHI . . . .  . 
of Ph.0CH3), 6.6740 and 
8 20-8 Wm. 8H. AI-H) and 

x v l l  208-210 L. P.(90-100) CZJHZ7N3O3 C 72 05 71.94 C=CX1650). C=N(1610) 2.35(s, 6H, N(CH3M. 

(91) (BIOW) H 6.50 6.47 M(IS80)  2.62(s, 3H, COCH3), 2.75@, 3K 
N 10.10 10.07 ArCH3)3.20(~, 3H, CONCHI) 

3.8Ks. 3K ArOCH3). 6.90-7.55 and 
7.85-8.00 (m, 8H, Ar-H) 
7.70(s, 1K CH ofpyridine ring) 

XVIII 136-13 L. P.(90-100)cB ClsHuN304 C 70.93 71.07 C;C(lSEO), C=N(1610) 1.20(t, 1=6.80 Hz, CH,CHs) 
(99 CBua) H 5.54 5.69 C==%pytidowrimidinone, 2.20(s, 3H. &CHI) 

N 9.69 9.57 1680). C-0(1730) 2 . w ~ .  3% N"CH~) 
2.7qq. J=7.M Hz, 2H, CHtCH3) 

3.3% 3H, OCHd 
4.Wdxd. 1-5.10 Hz, 1-7.00 Hz, ZH, 
CHzCOC'Wd 
7 . 1 0 - 7 . q ~  9H, Ar-H) 

XIX 211-213 X' CrrH19N30S C 70.55 70.78 C=N(16lO), C=S(1160). Z.M(s, 3% ArrH3) 

@a (Red) H 4.91 5.09 SH(2640) 2 60(5,3K N , CH3) 
N 11.34 11.26 3.40(s, 3H, ArOCp3) 

7.20-8.W(q 91s Ar-H) 
8.10-8.20@ s, LH, NH) 

* L.P. = light petrol ; B = benenzene ; E = E l  and X = xylcnc . 



HETEROCYCLES, Vol. 38, No. 1,1994 69 

REFERENCES 

1- W. R. S p e w ,  1. L.Copp, B. Bhvenbnee F. T. Tam, J. T. Liak. J. R. Billedcau, and A Krants Biochem Biophys. 

Rn.  Commun., 1986,140.928. 

2- a) G. H Hitdungr and R. K. Robins ; U. S. Patent No 2,1954,710 (Chm. Abstr., 1956.50. 1093). 

b)Ibid. .No.2, 1956,749,344 (Chan Abstr.. 1957 .%1304). 

c) Ibid S0.3, 1962,021,332 (Chcm. Abstr. , 1962.57.839 ) 

d)G. H. HitchmpendK W. L d q .  U. S. Patmt No.2 1960,937,284 (Chem. Abstr. . 1 % 1 . ~ ,  25999). 

e) G. H. Hitchqs.  w. Persritcs Hosts. Symp. Middcsex Hosp. Med School. 1962.196. 

3- a) M. I. Reider end R C. Elder Fields, I. Org Chem. ,1942.2.286. 

b) G. Ohnacker, U. S. Patent No. 3, 1965, 186,991 (Chem. Absb. , 1 9 6 5 , s  4312). 

c)lbid.,No. 3, 1967, 306,901 ( C h .  Abstr., 1 9 6 7 , s  73618). 

d) Ibid., No. 3,1966,248,395 (Chcm. Absl~, 1966, a 3888). 

4- A A H u m 4  A L Hashem, M A Salcm, endH F. Madkour, mt .I. Chem., 1986.24.89. 

5- A Smnmour, Y. Akhnmkh endH Jnhine. Emt . J. Chem., B, 1970,421 . 

6 A Domow and D. Willc, Chem. Ber., 1965.98, 1505. 

7- A Domow and D. Hnhmann, Arch. Pharm., 1957,260.61 

8- L J Bellamy, Thc l.nfrmd Spem of Complex Molecules, 2nd cd., John Wilcy, end Sam, New Yak,  1966 . 

9- R M Sllvcrstein, G. C. Busslcr, wd T. C. Momill. Spwkommic Identification of Orgunic Compoun&. 4th cd, J& 

W~ley, and Sons, New York, 1981 . 

Received, 5 t h  September, 1991 


