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ABSTRACT

(2)-4-(Naphth-2-ylmethyl ene)-2-phenyl oxazol-5(4H)-one 1 and 3-(phenylcarbamoyl)-but-3-enoic acid and 3, re-
spectively, are readily transformed into their corresponding perchlorate salts 2 and 4 with acetic anhydride-
perchloric acid mixture. Conducting the latter salts with arenes in the presence of AlCl; provided novel derivatives
of benz-[g]-indenones 5 and 1-tetralones 6, respectively, via two consecutive Friedel-Crafts reactions in situ. The
structures of all the synthesized products were characterized using IR, *H NMR, *C NMR, and mass spectra.
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INTRODUCTION

Ring fused cyclic ketones, particularly, indanoned tetralones have been frequently encountertteinsynthesis
of pharmaceuticals, natural products and industrialevant compound$?® For example, E-2-benzylidene-, 1-
tetralones and 1-indanones exhibited highly cytoteffects, and their Mannich ketones revealedbawterial ac-
tivity, besides the 2-benzyl-1-indanone showed AGtttibitor activity superior to rivastigmine, howay the thio-
semicarbazones of the latter ketone were deternaseghtiviral agents against BVDV and for the wesit of in-
fection caused by hepatitis C vifi€ Further, the gallic acid-based indanones showeenp@nticancer activity
against MCF-7, that is, hormone-dependent breastececell line, besides indanones and indenondsgues of
combretastatin A4, a potent anticancer agent krfowits antimitotic and anangiogenic propertiesravassessed as
inhibitors of tubulin polymerization, as well asetindanone extracted from the marine cyanobactetiymgbya
majuscule, demonstrated inhibition of hypoxia-induced adiiva of the VEGF promoter in Hep3B celt&’lan
immense number of publications have recently adbptéedel-Crafts protocol to develop synthetic roeltiogies
of these ketones, nevertheless, to the best ofkmmvledge, few of them involved domino procE48® On the
other hand, these efforts revealed that utilithetierocyclic perchlorates has never been repodéalrs

Accordingly, in this context, the first applicati@f the latter reaction on the saltg)-g-(naphth-2-ylm- ethylene)-
2-phenyloxazol-5-(4)-onium and 4-methylene-dihydrofuran-2{Bone-5-(N-phenyliminium), perchlorate® and
4, for the synthesis of the anticipated biologicalltive benz]-indenoness and 1-tetralone$, respectively, is
reported which represents a new type of dominogs®c

MATERIALS AND METHODS

All melting points are uncorrected. The IR speetse recorded on FTIR Mattson (infinity series) @pemeter as
KBr discs. The'H NMR spectra were measured on Varian Gemini 20@Midtrument with chemical shifs) ex-
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pressed in ppm down field from TMS as internal dtad. Mass spectra were recorded on Schimadzu G@QPRIS
1000 Ex instrument operating at 70 eV. Satisfactoigroanalyses were measured using a Perkin Eld@d ZHN
Elemental Analyzer. TLC was run using TLC aluminwheets silica gel k&, (Merck). @)-4-(Naphth-2-
ylmethylene)-2-phenyloxazol-5()-one 1, and 3-(phenylcarbamoyl)-but-3-enoic ac8 were prepared by follow-
ing the reported procedur€5?® The Z-Configuration of the former compound was assigbgdnalogy with the
literature®” Both compound4 and3 were used for the preparation of the saksd4 without purification.

Z-4-(Naphth-2-ylmethylene)-2-phenyloxazol-5()-one (1)

Yellow crystals, mp 143%C (lit.”® 142-3 C), yield 78 %. IR ¢ cm?) 1784 (CO, oxazol ring) 1631 (C=NH
NMR (DMSO-d;, 3 ppm): 8.14-7.96 (m, 3H, ArH), 7.71-7.43 (m, 5H,H)s 7.18- 6.8 (m, 4H, ArH), 7.03 (s, 1H,
CH=).

Z-4(Naphth-2-ylmethylene)-2-phenyloxazol-5)-onium perchlorate (2)

Perchloric acid (3 ml) was slowly added to a stirselution of oxazoloné (2.9 g,10 mmol) in acetic an- hydride
(40 ml),the temperature being kept below 30° C ktgmal cooling; during the addition the pro-ducgstallized,
filtered off and washed with dry ether (2 x 5 nif) give 2 as yellow crystals, mp 1823, yield 94 %. IR ¢cm™)
3310 (NH), 1847 (C=0), 1651 (C=N) ¢m'H NMR (DMSO-d;, 5 ppm): 10.10 (br.s, 1H, C=NHexch. BO), 8.8-
7.72 (m, 4H, ArH), 7.64-7.51 (m, 8H, ArH), 6.2 (&1, CH=).Ms m/z (%): 299 (M-HCIQ, 100), 255 (22.1), 196
(42.6), 141 (36.17), 77 (50.1). Anal.Calcd. fostdi4- Cl NOg (399.718): C, 60.09; H, 3.50; N, 3.50; CI, 8.87.
Found; C, 60.41; H, 3.37; N, 3.62; Cl, 9.13.

3-Aryl-2-benzoylamino-benz-g]-indenones (5a-e)

Anhydrous aluminum chloride (1g, 0.0075 mol) wasled! portionwise to a solution of the perchloratél.2 g,

0.003 mol) in the aromatic hydrocarbon (30 ml). Thaction mixture was stirred at room temperatore2f hr.,

heated on water-bath with continuous stirring fadiional 3 hr. and was left overnight. The reattiixture was
hydrolyzed by the addition of ice and concentrdtBidhydrochloric acid. The excess solvent was remdyesteam
distillation of the resulting mixture. The residuabanic product was filtered off and washed witbl\N aqueous
sodium bicarbonate solution (3 x 40 ml) then witiitev (3 x 50 ml). The precipitate was filtered dified and crys-
tallized from the suitable solvent to gisa-g yields 53-78 %.

2-Benzoylamino-3-phenyl-benzg]-indenone (5a)

Pale yellow crystals (benz.), mp 212-3°C, yield 63 (v cm®): 3295 (NH), 169¢C=0), 1662 (C=0)'H NMR
(DMSO-d;, 5 ppm):10.06 (br.s, 1H, NH, exch.,0), 8.2-7.5 (m, 16H, ArHs.)**C NMR (DM- SO-@, & ppm):
184.60 (C=Qmemn), 161 (C=Qmigd, 142.1 (C=G memn), 134.4, 133.3(C=Ememy, 131.2, 130.6, 126.6. Ms/z (%):
37 5 (M, 12.9), 332 (64.51), 215(22.58), 139 (32.25), 1060.0), 77 (45.50). Anal.Calcd. for,gi;NO,
(375.392): C, 83.19; H, 4.56; N, 3.73. Found: C483H, 4.76; N, 3.65.

2-Benzoylamino-3p-tolyl-benz-[g]-indenone (5b)

Pale yellow crystals (benz.-light pet bp 60 -80°@p 189-91 C, yield 69 %. IR« cm*): 3341 (NH), 1704 (C=0),
1667(C=0)."H NMR (DMSO-d,, 5 ppm): 9.83 (br.s, 1H, NH, exch,D), 7.88-7.07(m, 15H, ArH), 2.36(s, 3H,
CHs). *C NMR (CDCE, 8 ppm): 188.1 (C=Qumemp), 162.4 (C=Qmigd> 139.3 (C=G.memp), 136.2, 132.4(C=Crnemd.
131.7, 130.2, 128.4, 126.9, 124.2, 24.7 {CMs m/z (%) 389 (M, 17.26), 270(29.17), 105 (34.74), 91(100), 77
(52. 16). Anal. Calcd. for £H;gNO, (389.417): C, 83. 28; H, 4.91; N, 3.59. Found82.93; H, 5.11; N, 3.32.

2-Benzoylamino-3(24 -dimethylphenyl)-benz-[g]-indenone (5c)

Yellow powder (benz-light pet.bp0-80°C), mp 204-%&, yield 78 %. IR ¢ cm*): 3338 (NH), 1687 (C=0), 1658
(C=0).*'H NMR (CDCL, & ppm): 8.72 (br.s, 1H, NH, exch.,0), 7.94 (m, 11H, ArH), 7.23 (dd, 1H, ArH), 6.93-
6.79 (m, 2H, ArH), 2.37 (s, 3H, GH 2.26 (s, 3H, Ch. Ms m/z (%): 404 (M+1, 9.42%), 403 (M 10.12), 133
(37.13), 105 (100), 91 (43.62), 77 (31.1). Analld@dor C,gH,NO, (403.442): C, 83.36; H, 5.24; N, 3.47. Found:
C, 83.61; H,5.47; N, 3.66.

2-Benzoylamino-3p-methoxyphenyl-benz-fj]-indenone (5d)

Brownish yellow powder (EtOH) , mp 261-2€, yield 59 %. IR¢cm?): 3284 (NH), 1694 (C=0), 1661 (C=GH
NMR (DMSO-d;, 5 ppm): 10.24 (br.s, 1H, NH, exch,0), 8.12-7.67 (m, 8H, ArHs), 7.53-7. 48 (m,5 H, ArM.33
(dd, 2H, ArH), 3.82 (s, 3H, OCHi *C-NMR (CDCk, & ppm): 194.3 (C=Q@nem), 165.2 (C=Quied, 141 .4 (C=G
men)> 133.5, 131.7 (C=£3nen), 130.1, 128.6, 126.4, 123 .6, 121.5, 54.8 (QCMIs m/z (%) 374 (63. 28, NFOCH;),
285 (42.54), 105(100), 77(52.16). Anal.Calcg:HGoNO;(405.407): C, 79.99; H, 4.72; N, 3.45. Found: C180H,
4.93; N, 3.54.
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2-Benzoylamino-3-p-bromophenyl)benz-g]-indenone (5e)

Yellow crystals (EtOH), mp 230 22C, yield 53%. IR ¢cm'): 3228(NH), 1693 (C=0), 1663 (C=O% NMR
(DMSO-d;, 8 ppm): 9.91 (br.s, 1H, NH, exch.,0), 8.72-7.23 (m, 11H, ArH), 7.44 (dd, 2H, ArH ).86 (dd,
2H,ArH).>*C NMR (CDC}, 5 ppm) 187.8 (C=Qmemp), 165.3 (C=Q.memb), 138.2 (C=G.memy, 134.2, 130.4 (C=£
mem), 129.8, 128.3, 126.7, 124.6. M¥z (%) 456 (M+2, 44.71), 454 (M 45.68), 322 (23. 68), 154 (100), 105
(40.08), 77 (28.74). Anal.Calcd. fopdElNO,Br (454.289): C, 68.74; H, 3.55; N, 3.08; Br, 17.68und: C, 69.02;
H, 3.46; N, 3.24, Br, 17.84.

4-(Anilino)-4-oxo-3-methylene-butanoic acid (3)

Colorless crystals, mp 16P-Z, yield 88%. IR fcm™): 3300 (OH, acid), 1704 (C=0), 1651 (C=OH-NMR
(DMSO-d;, 6 ppm):12.52 (br,s, 1H, acidic-OH, exch,@), 10.0 (br, s,1H, amide NH, exch,®), 7.63-7.58 (dJ =
10 Hz, 2H, ArH), 7.34-7.26 (1] = 7.6 Hz, 2H, ArH), 7.07-7.0 (dd, = 6.8Hz,1H, ArH), 6.20 (s, 1H, GH), 5.76
(s,1H, CH=), 3.37 (s, 2H ,CHCO).

4-Methylene-2-oxo-tetrahydrofuran-5-(N-phenyliminium) perchlorate (4)
4-(Anilino)-4-oxo-3-methylenebutanoic acd(2.05 g, 0.01 mol) was stirred in fresldigtilled acetic anhydride (40
ml). The perchloric acid (3 ml) was slowly addedhe suspension and temperature being kept bel6@ B ex-
ternal coolind?”® The product deposited during the addition, washithl dry ether and dried to givkas colorless
crystals, m.p.122-3 °C, yield 91%. IRcfri):3314 (briNH), 1858 (C=0), 1669 (C=N. '"H NMR (DMSO-d;, 5
ppm): 10.15 (br.s, 1HNH, exch. BO), 7.57 (dJ 7.8 Hz, 2H, ArH), 7.33-7.25 (dd,= 2.2 Hz,m-coup,J = 5.4 Hz,
o-coup, 2HArH), 7.03 (t,J 7.2 Hz,o-coup.,1H, ArH), 6.13 (dd, 1H, GH), 5.72 (d,1H, ChkF), 3.29 (s, 2 H, Ch.
Ms vz (%) 187(M-HCIO,, 100), 91 (70.1), 77 (63.4). Anal.Calcd. for8,0NOs Cl (287.591): C, 45.94; H, 3.50;
N, 4.87; Cl, 12. 33. Found: C 45.64; H, 3.53; N4 Cl, 12.66.

(3-N-Phenylcarboxamido)-, 6-Substituted-, and 6,8-Bubstituted-, 1-Tetralones (6a-d)

Anhydrous aluminum chloride (1 g, 7.5 mmol) was edidportion wise to a stirred cold solution of N-
phenylmethylenesuccinisoimidium perchlorate$0.86 g, 3 mmole) in dry aromatic hydrocabon agjeea and
cosolvent (50 ml). The reaction was carried oustiying at room temperature for 4hr., heated umdéux for ad-
ditional 3hr., and then left overnight. The excesb/ent was removed by steam distillation. Thedred organic
product was filtered off , washed with 0.01N sodibizarbonate solution (3x40 ml) and crystallizeshfra suitable
solvent to giveba-d, yields 47-83 %.

3-N-Phenylcarboxamido-1-tetralone (6a)

Light brown crystals (pet. bp 100-120°C), mp 13®2€, yield 64%. IR cmi?): 3353 (NH), 1703C=0), 1683
(C=0)."H NMR (CDCk, 5 ppm): 8.4 (s, 1 H, NH, exch;D), 8.2-7.03 (m, 9HArH), 3.59 -3.15 (dd, 2H, £H ),
3.07-2.96 (dd, 2H, £H,), 2.65 (m, 1H, H). **C NMR (DMSO-@, & ppm):197.10 (C=@mems), 173 .2 (C=Qmicd.
140.1, 139.2, 138 .5, 131.0, 128.7, 128.5, 1262%,8, 123.4, 40.9, 37.4, 34.4. M¥z (%) 265 (16.4), 173 (12.12)
145 (30.2), 117 (51.04), 115 (100), 93 (31.47),(81.26), 77 (39.54). AnalCalcd. for G;H:sNO, (265.279): C,
76.97; H, 5.69; N, 5.28. Found: C, 77.08; H, 5M25.07.

6-Methyl-3-N-phenylcarboxamido-1-tetralone (6b)

Page crystals (light pet. bp100-120°C), mp 160-Meld 62%. IR pcm’™): 3347 (NH), 171GC=0), 16 8qC=0).
'H NMR (CDCl, & ppm): 9. 34(s, 1H, NH, exch;D), 7.59-7.03 (m, 8HArH), 3.3-2.97 (dd, 2H, §H,), 2.94-2.84
(dd, 2H, G-H,), 2.7-2.6 (m, 1H, H), 2.38 (s, 3H, Ar-Ch). *C NMR (DMSO-@, 5 ppm):& 196.3 (C=Q.mem),
171.6 (C=Qmigd, 140.7, 138.8, 138.3, 132.1, 129.4, 128.2, 1292@. 6, 42.1, 38.3 (CH), 33.7, 23.8. kiz (%)
279 (100, M), 187 (70. 2), 159 (30.1), 92 (17.9), 77 (42.Anal. Calcd. for GgH;7;NO, (279.304): C, 77.40; H,
6.13; N, 5.01. Found: C, 77.51; H, 5.86; N, 4. 93.

6,8-Dimethyl-3-N-phenylcarboxamido-1-tetralone (6c¢)

Page crystals (EtOH), mp193-@, yield 83%. IR¢cm™): 3329 (NH),1692(C=0), 1664(C=0H NMR (DMSO,
ppm): 9.94 (s, 1H, NH,exchyD), 7.72-6.76 (m, 7H, ArH), 3.02-2.93 (dd, 2H,-1&,), 2.74-2.65 (dd, 2H, (Ei,),
2.63 (m, 1H, GH), 2.31 (s, 3H, ArCH), 2.26 (s,3H, ArCh). *C NMR (CDCL, & ppm):198.2 (C=@mem), 173.3
(C=Oumiad, 141.1, 138.3, 137.7, 132.6, 128.8, 128.4, 12843, 121.6, 37.7, 32.4, 24.2, 23.6. M& (%) 202
(100, M-GHsN), 187 (16.37), 154 (67.89), 91 (46.3), 77 (24.8).

6-Bromo-3-N-phenylcarboxamido-1-tetralone (6d)

Pale yellow powder (EtOH), mp 183-@, yield 47%. IR ¢cmi'): 3274 (NH), 1701 (C=0), 1668 (C=OH NMR
(CDCls, 8 ppm): 8.76 (s, 1H, NH,exch.,D), 8.14 -7.05 (m, 8H, ArH), 3.22-3.04 (dd, 2H;- 8,), 2.73-2.54 (dd,
2H, GH,), 2.3 (m, 1H, GH). Ms m/z (%) 346 (M+ 2, 40.63), 344 (M 41.92), 252 (21.72), 92 (1004HN™).
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Anal. Calcd. for G;H:4BrNO, (344.176): C, 59.33; H, 4.09; N, 4.07; Br, 23.28ufd: C, 59.18; H, 3.87; N, 4.24;
Br, 22.85.

RESULTS AND DISCUSSION

The novel functionalized saltZ)-4-(naphth-2-ylmethylene)-2-phenyloxazol-B{donium perchlorat® was easily
obtained by attempting protonation of the receptigpared Z)-4-(naphth-2-ylmethylene)-2-phenyloxazol-5{#
one 1 using acetic anhydride-perchloric acid solutiorxtonie according to the reported methodolé@'ﬁ] and the
(2)-configuration of the latter oxazoloneas inferred by analogy with the literatl@&*® On the other hand, ring-
opening reaction of 3-methylene-tetrahydro-furds-dpne with aniline afforded 3-(phenylcarbamoyljH3-enoic
acid 3, which upon further elaboration with the aforeti@med dehydrating mixture underwent exo-trig cation
to yield the target salt, 4-methylene-dihydrofuqH)-one-5-(N-phenyliminium) perchloratéd, in excellent yield
(Schemel).

0 Q cio,
0] Ac,O (@)
= L HCIO Ar B
Ar N CGH5 94%4 r +/N CGHS
H
! 2

‘ Ar = naphth-2-yl

COOH o Clo,
H Ac,0 W
/ — A~

N HCIO, 0—\

e} \CGHS 91% +HN_CGH5

Scheme 1. Formation of (Z)-4-(naphth-2-ylmethylene)-2-phenjoxazol-5(4H)-onium perchlorate 2 and 4-methylene-dihydrofuran2(3H)-
one-5-(N-phenyliminium) perchlorate 4

The structure of the satwas proved on the basis of the broad -NH absorptéod revealed in the IR spectrum at
3310 cn that refers to the presence of the iminium (CZNkinctionality. In addition to the high sharp afystion
value at 1847 cthdue to C=0O group of 5-membered oxazolonium ringcaing that protonation process was suc-
cessful and the electron withdrawing effect of iténium group res-ulted in reinforcing C=0O functadity of the
assigned rin§® Further, théH NM R spectrum showed a broad singlet (1H, exgl)ts 10.1 ppm stand to the
proton of the iminium group (C=N®, besides the EI-MS showeulz (%) 299(100) corresponding to the base peak
(M-HCIQ,). On the other hand, the IR spectrumitafas instructive for its structural assignment. §htirevealed a
broad band at 3314 ¢hand a sharp absorption band at 1858' ctraracteristic to the -NH of the iminium group
(C=NH") and the carbonyl functionality gflactone ring, respectively, however, the carbabgorption bands due
to both acidic and amide groups3rdisappeared. Beside$] NMR spectrum exhibited a broad singleta6.15
ppm (exch.DO) assigned to the iminium C=Nlgroton. MoreovertheEI-MS showedwz (%)187 (100), attributa-
ble to the base peaks (M-HCG)O(Experimental).

Traditionally, the aluminum chloride mediated Fee€rafts acylation of oxazolones with arenes pedseia in-
termolecular ring-opening to afford 2-acylaminokets®*? In view of these reports, we aimed in this contaxt
constructing annelated indenones by applicatiothefaforementioned reaction type on faltnaking use of the
close special arrangement of the electrophilic Isibated at C2 (C=0) of the 2-naphthyl riffghus, the latter salt
was conducted with benzene, toluemexylene, anisole, and bromobenzene in the preseihaehydrous aluminum
chloride and the reaction mixture was stirred atmdemperature for 2hr., and then was accomplislyefluxing
on water-bath for additional 3hr. (reaction was itwred by TLC). Careful examination of the resulf@dducts by
the aid of TLC, mp, mmp, and spectral data inditdket the reaction afforded moderate to very ggelils of the
novel compounds, 3-aryl-2-benzoylamino-begkgtidenones §a-6), respectively (Schem®). It was assumed that
the reaction proceedefh two Friedel-Crafts typeis situ, a domino process involved annelation of the fusedic
ketone, subsequently, incorporation of an aryl myost C3 of the indenone nucleus has occuwida non-
conventional intermolecular alkylatiéi?!

131



Naglaa F. El-Sayeckt al Der Pharma Chemica, 2016,8 (3):128-133

CeHs H  CeHs
- 7/_0 \N

o
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-
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2 5a-e
Scheme2. a; Ar=CgHs b; A= CeHsCH34-  ¢; Ar= CgH3z (CH3)2 2,4-
d; Ar = CgH,OCH3 4-  e; Ar = GH4Br 4-

Compelling evidences for confirmation of the sturetof5a-ewere received from thimformative IR (KBr) spec-
tral data, that showed broad bands in therBregion ¢ 3341-3228 ci) due to the open amide -NH bands, howev-
er, they lacked the high absorption frequency staritle oxazolonium carbonyl functionality, instehdy exhibited
absorption bands afl671-1662 ciistand to the former amide carbonyl group. Furttier,sharp absorption bands
revealed ab 1704-1690 cm referred to the existence of the unsaturated ceinembered ring ketones. In addi-
tion, the’H NMR spectra (CDGI/ DMSO & ppm), exhibited broad singlets &t10.06-9.83 (1H, PhCONH,
exch.B0), however, the signal assigned to the naphthyédeCH proton disappeared. Moreover, the massrspect
of these products were in consistence with the ggeg structure. For instances, the EI-MS fragmiemtaif 5a
showedm/z (%) 375 (12. 9), and 105 (100) due to the moledola and the base peaks, respectively.

Making use of the close similarity of the structUemtures of salR to 4-methylene-dihydrofuran-243-one-5-(N-
phenyliminium) perchloratd, this work was extended to apply a previous typieaction on the latter salt, aiming
at constructing alternative fused cyclicalkanorgserefore, the latter saft was subjected to react with benzene,
toluene,m-xylene and bromobenzene under the afore menticgaation conditions, however, the reaction wag,firs
stirred at room for 4hr. and then was completedeflyix on a water-bath for additional 3hr. (reantimonitored by
TLC). Examination of the reaction products usinggtal tools (TLC, mp, mmp), and spectral datarrefi: to the
formation of the sole products, 3-(N-phenylcarboidoj1-tetralone$a-din yields 47-83 % (Schent).

C6H5\N,H
CeH
6 5\Itl’H Rl
A O
o Ar-H /AICI5
_
_ 47-83 % 2
o clo, © R
4 6a-d
Scheme 3. R R%a;H H b; CH;, H ¢; CHs, CH3 d; Br,H

The structure of these products was inferred orbses of the IR (KBr) absorption band revealethat3um re-
gion atv 3353-3274 cil characteristic to the secondary amide NH funclignabesides the bands displayed at
1683-1664 crii due to the open amide carbonyl group frequencyvéver, the bands appeareddt710-1692 cr
referred to the absorption of the carbonyl grougusied 6-membered ring ketone. Compelling eviderioceshe
confirmation of the assigned structure were gainech careful examination dH NMR spectra. For example, the
structure of6a was based on it#44 NMR spectrum (CD G) which revealed a singlet &t8.4 ppm (1H, NH, exch.
D,0), two doublets of doublets (4H, 2gHlue to the absorption protons centered at C2Cahdf 6-membered ring
ketone a® 3.37 and 3.01 ppm, besides multiplet peaks exhibited 2t166 ppm stand to the proton located at C3.
However, thetH NMR (DMSO-d;) spectra of compounddb and 6c, displayed in the up-field region the singlet
signals ab 2.38 ppm characteristic to the aromatic;@kbtons located at 6-positioN,2.31 and 2.26 ppm stand

to the two aromatic Crotons centered at 6- and 8-positions. Furthppasi for the assigned structure was gained
from the fragmentation pattern of the concernedpmumds. Thus, the EI-MS 6f& showed the molecular ion peak
atm/z (%): 265 (16.4) and the base peakné (%): 115 (100, indenium ion), however, the EI-MS6d exhibited
m/z (%) 346 (40.63) and 344 (41.92) due t&#2 and the molecular ion (base peak), respectiyExperimental).

In alternative to former reaction pathway that eferi5a-g the foregoing reaction proceeded fwit intermolecu-
lar acylation of the existing arene by the utilizegterocyclic perchloraté, followed byin situ domino process in-
volved exo-trig cyclization of the incorporated muatic ring with the induced exocyclic electropogtp-olefinic
carbon site that finally resulted in the formatafrthe product$a-d.
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CONCLUSION

Annelation of the anticipated biologically actiweenz-pJ-indenonesba-e and 1-tetralonea-d, was successfully
achieved by one-pot reaction of the easily obtdendieterocyclic salts,Zj-4-(naphth-2-ylmethylene)-2-phenyl-
5(4H)-oxazolonium, and 4-methylene-2-oxo-tetrhydrofufa(N-phenyliminium), perchlorate®,and4, respective-
ly, with arenes under Friedel-Crafts conditionseThaction proceededa subsequent alternative inter-, and intra-
molecular typesn situ involving a domino process as one of them.
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