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ABSTRACT

In view of several synthetic and biological, pharmacological applications of benzocycloheptene-5-one derivatives,
the present work aimed to achieve 2,3-dimethyl-6-(1-phenyl but-3-enyl)-6,7,8,9-tetrahydro benzocyclohepten-5-ones
(9a-c); 1-(9,10-dimethyl-4-phenyl -6,7,-dihydro-5H-benzo[ 6,7] cyclohepta[ 1,2-d] pyrimidin-2-yl)pyrrolidine-2,5-dione
(121) and 2-(9,10-dimethyl-4-phenyl-6,7-dihydro-5H-benzo[ 6,7] cycloheptal 1,2-d] pyridine-2-yl) isoindole-1,3-dione
(12).

Keywords: Benzocycloheptene-5-one derivatives, 2,3-dimeth{l-phenyl but-3-enyl)-6,7,8,9-tetrahydro
benzocyclohepten-5-ones, Friedel-Crafts acylatzorwg-amalgam, MCM-41(H)

INTRODUCTION

The conjugate addition of allylsilanes to electitipfalkanes, referred to as the Sakurai-Hosométiea has been
recognized as particularly efficient method of earzarbon bond formation and has been extensivehied in
organic synthestsespecially in natural product synthesis. Lewislesuch as TiGJ AICI; and BR.OEt have been
employed as the most effective promoters for thesgugate allylatioh Subsequently, modified reagents such as
allylbariun?, allyl coppef and allylindium reagents have been developed idastrongly acidic conditions. With
these modified reagents the allylation of acychores is far more difficult than that of cyclic &aes. Recently,
organotantalum reagents have also been developatiyiation of organotin compounds.

EXPERIMENTAL SECTION

Preparation of 5-(3,4-dimethyl phenyl)-5-oxo-pentanoic acid (3):

Compound3 was prepared by the method of Andersbal.,*®> with some modifications. Ortho benzoveratrole (1
equivalent) was added slowly to an ice-cooled susipa of AICE (2.2) equivalents) in dichloromethane (36 mL)
after complete addition the glutaric anhydride @uigealent) was added to the reaction mixture. Tésulting
solution was refluxed until TLC showed completidrtite reaction (2.5 h). The mixture was pouredoitice-water
and separated by dichloromethane (DCM). Separatgdni layer was dried (N80O,) and the solvent was
removed under reduced pressure. The residue washdigl in DCM and filtered over silica gel to rereothe
dicarboxylic acid formed during work up then givellpw color solid. Yield: 68.9%, m.p. 119-120°Ctff
m.p.117-118°C). IR (KBr):Uma , 1679.4-1701.47(ester C=0), 2926.08(-COOH) crtH NMR (300MHz,
CDCly):6 2.00-2.10 (m, 2H, -CH), 2.30 (s, 6H, 2 x C§), 2.50 (t, 2H, -CH), 3.00 (t, 2H, -CH), 7.15 (d, 1H, Ar-
H), 7.65 (d,1H, Ar-H), 7.69 (s, 1H, Ar-H). EI-M&yz=220(M").

Preparation of 5-(3,4-dimethyl phenyl)- pentanoic acid (4):

Mossy zinc (1.55 g) free from its oxides was amalgted by shaking it with a mixture of mercuric cfde (0.15
g), conc. hydrochloric acid (1 ml) and distilled tesa(2.35 mL) for 15 min. aqueous portion was désdoff and
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the residue washed thoroughly with water. A mixtowataining amalgamated zinc, distilled water (L5 toluene

(2 mL), acetic acid (4.5 mL), conc. hydrochloriéca2.7 mL) and compoun8 (1.09 g, 3.75 m.mole) was refluxed
for 48 h with addition of fresh conc. hydrochloacid (40 mL) at ten-hour interval. The reaction e was
cooled, the organic layer separated and the aqr lexytracted with benzene (2 x 20 mL). The combiogghnic
layer was washed with water to neutrality and dr{d&S0O,). Solvent removal under reduced pressure and
distillation under high vacuum gave (95%) of 5 ; 43dimethyl phenyl)-pentanoic acid)( It was recrystallized
from benzene as colourless prisms, Yield: 50%, r6$69°C (lit.;> m.p.65-66°C). IR (KBr):uma 1703.90,
2857.17, 2924.10 cm *H NMR (300MHz, CDCY): & 1.60-1.70 (m, 4H, -CH), 2.20 (s, 6H, 2 x-Ch), 2.30-2.40

(m, 2H, -CHCOOH), 2.50-2.60 (m, 2H, ArCH), 6.80-7.00 (m, 3H, Ar-H). EI-M®vz = 206(M").

Preparation of 2, 3-dimethyl-6, 7, 8, 9-tetrahydr obenzocyclohepten-5-one (5):

Polyphosphoric acid was prepared by heating a méxbdéi phosphorous pent oxide (7 g) and orthophasplazid
(3.5 mL, 86%) on a steam-bath for 1 hr with occaaishaking. To this was adddd(10.0 g, 0.042 mole). The
color of the reaction mixture immediately changeddéeep red. This mixture was heated on a steamfbath h,
poured over crushed ice with stirring and the seigarated was filtered and washed successivelyagit sodium
carbonate and water. The crude product thus olttaimes purified by distillation under high vacuumftionish 8 g
(86.6%) of 2,3-dimethyl-6,7,8,9-tetrahydro-5-(H)Azecyclohepten-5-one5). A portion crystallized from ethyl
acetate-n-hexane, Yield: 76.9%, m.p. 52°C. IR (KBp), 1672.92(ArCOR) cm. 'H NMR (CDCh): & 1.75-1.90
(m, 4H, -CH-), 2.3 (s, 6H, 2 x C), 2.7 (t, 2H, -CH CO), 2.85 (t, 2H, -CHAr), 6.90 (s, 1H, Ar-H), 7.50 (s, 1H,
Ar-H). EI-MS: m/z= 188(M).

General procedurefor the preparation of benzylidene derivatives:

A mixture of 2, 3-dimethyl-6, 7, 8, 9-tetrahydrorz®cycloheptene-5-oné,(0.35 g, 2 mmole), benzaldehyde (0.22
g, 2 mmol) in ethanolic KOH (5%) was stirred at meemperature for ¥ h. During this period the priduas
formed. The reaction mixture was neutralized witktec acid and diluted with water. The solid thisained was
filtered and washed thoroughly with water and driedcrystalization from methanol gave followinglg®l colour
solid products:

6-Benzylidene-2, 3 dimethyl-6, 7, 8, 9-tetrahydro-benzocyclohepten-5-one (7a): Yield: 95%, m.p.128-130°C. IR
(KBr): Umax 1660.16cit(ArCOR) ,*H NMR (300MHz, CDCJ) : 8 2-2.1 (m, 2H, -Cht), 2.3 (s, 6H, 2 x —C}), 2.6

(t, 2H, -CH-), 2.8-2.9 (t, 2H, -CH'), 6.9 (s, 1H, Ar-H), 7.3-7.6 (m, 8H, Ar-H&-CH=Y},.8 (s, 1H, Ar-H). EI-MS:
m/z 276 (M").

6-(4-Chlorobenzylidene)-2, 3-dimethyl 6, 7, 8, 9-tetrahydroben-zocyclohepten-5-one (7b): Yield: 95%, m.p-

119-129C (KBr): Uy 1658.58 cid (ArCOR).*H NMR (200MHz,CDC)) : 82-2.1 (m, 2H, -CH-), 2.3 (s, 6H, 2x
CHy), 2.5-2.6 (t, 2H, —CH), 2.80-2.90 (t, 2H, -CH2-), 6.95 (s, 1H, Ar-H)3% (d, 4H, Ar-H), 7.5 (s, 1H, -CH=),
7.7 (s,1H, ArH). EI-MS: m/z 310 ().

6-(4-Bromo benzylidene)-2, 3-dimethyl-6, 7, 8, 9-tetrahydro benzocyclohepten-5-one (7¢): Yield: 96%, m.p-
112-113C. IR (KBr): Uyax 1668.39 crit (ArCOR).*H NMR (CDCk) : 5 1.99-2.1 (m, 2H, -CH), 2.30 (s, 6H, 2 x —
CHy), 2.50-2.60 (t, 2H, -CH), 2.80-2.90 (t, 2H, -CH), 6.95 (s, 2H, ArH), 7.30-7.40 (d, 2H, Ar-H)50-7.60 (d,
2H, Ar-H), 7.7 (s, 1H, ArH). EI-MS: m/z 355 (1

General Procedure for the preparation of phenyl butenyltetrahydro benzocyclohepten-5-one derivatives (9a-

C):

To a stirred solution of the f-unsaturated keton&€4, 1 mmol), and MCM-41(H) (2 mmol) in dichlorometlea(iL0
mL), allyltrimethylsilane (1.5 mmol) was added slpwat 0°C and the mixture stirred at room temperature lier t
appropriate time. After complete conversion asdatid by TLC, the reaction mixture was quenchedh wiater
(2X15 ml). The combined extracts were washed wilt5% solution of sodium thiosulphate, dried ovenyatrous
NaSQO, and concentrated in vacuum. The following resulfingducts were purified by column chromatography on
silica gel:

2,3-Dimethyl-6-(1-Phenyl but-3-enyl)-6, 7, 8, 9-tetrahydro benzocycloheptene-5-one (9a): Yield: 57.3% IR
(KBI): Umax 1679.82 cnit (ArCOR).*H NMR (200MHz, CDC}) : 5 1.6 (m, 2H, -CH-), 1.8-2.1 (m, 2H, -Ch), 2.1
(s, 3H, -CH), 2.2 (s, 3H, -CHh), 2.60 (t, 2H, -CH), 2.80 (m, 2H, -CHallylic), 3(m, H, -CH), 3.5(m,H,_C}), 4.8-
5(m, 2H,-CH), 5.5(m, H, -CH), 6.8-7.8(m, 7H, ArH). EI-MS: m248 (M").

2,3-Dimethyl 6-[1-(4-chlorophenyl) but-3-enyl]-6, 7, 8, 9-tetrahydro benzocycloheptene-5-one (9b): Yield:
52.3% IR (KBr):Uma  : 1668.39 cm (ArCOR).*H NMR (300MHz,CDC}) : 8 1.6 (m, 2H, -CH-), 2.00 (m, 2H, -
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CHy), 2.1-2.4 (m, 6H, 2 x CH), 2.6 (1, 2H, -CH), 2.8 (t, 2H, -CHallylic), 3.00 (m, 1H, -CH), 4.8-5 (m, 2H, -GH
5.5 (m, 1H, -CH), 6.8-7.7 (m, 6H, ArH). EI- MS: n852 (M").

2,3-Dimethyl  6-[1-(4-bromophenyl) but-3-enyl)-6, 7, 8, 9-tetrahydro benzocycloheptene-5-one (9c):
Yield:51.23% IR (KBr):Umax 1668.39 crit (ArCOR).*H NMR (200MHz, CDC}) : 8 1.6 (m, 2H, -CH-), 2 (m, 2H,
-CH,), 2.1-2.4 (m, 6H, 2 x C}), 2.6 (t, 2H, -CH), 2.8 (t, 2H, -CHallylic), 3 (m, 2H, -CH), 3.4 (m, H, -CH), 4.8-
5(m, 2H,-CH), 5.5(m, H, -CH), 6.8-7.8(m, 7H, ArH). MS: m/z 3eV™).

Preparation of 9, 10-dimethyl-4-phenyl-6,7-dihydro-5H-benzo [6, 7] cyclohepta [1, 2-d] pyrimidin-2-ylamine
(20):

A mixture of 6-benzylidine-2,3-dimethyl-6,7,8,9+&tydro benzocyclohepten-5-onéa( 0.262 g, 1 mmol) and
guanidine hydrochloride (1 mmol) were refluxed tibge in 5% ethanolic KOH (8 mL) for 3 h. Progredstie
reaction was monitored by TLC. The excess of sdlveas removed under vacuum, extracted with chlorofand
washed with water; the combined organic layers wigied over anhydrous sodium sulfate, and concettrander
reduced pressure to give a gummy product, whichpmai§ied by refluxing in hexane for 10 min anddiled. Yield:
50%, m.p-210-212C.IR (KBr): Upmax 3187.64 (-NH) cmi**H NMR (300MHz, CDC)): & 2.1-2.35 (m, 10 H, 2 x -
CHy-, 2 x CHy), 2.6 (t, 2H, -CH), 5.20 (s, 2H, -NK), 7 (s, 1H, ArH), 7.4-7.6 (m, 6H, ArH). EI-MS: mg45 (M")

Preparation of 1-(9,10-dimethyl-4-phenyl-6,7-dihydro-5H-benzo[6,7]cyclohepta [1,2-d] pyrimidin-2-yl)-
pyrrolidine-2,5-dione(11):

9,10-Dimethyl-4-phenyl-6,7-dihydroFbbenzo[6,7]cyclohepta[1,d} pyrimidine-2-ylamine 10,0.3 g, 1 mmol) and
a large exess of succinic anhydride (2.20 g, 22 ilnmere homogeneously mixed. The mixture was heatetB0
oC for 1 h in presence of MCM-41(H) (2 mmol) in a B RB flask. After cooling the residue was treateith
ether to remove color impurities and filtered thadics product. Yield: 80.3%, m.p-122-12€.IR (KBr): Uma
1783.97(C=0), 1865.46(C=0) ¢mH NMR (300 MHz, CDC)): & 2.1-2.35 (m, 10 H, 2 x -CH 2 x CHy), 2.6 (t,
2H, -CHp), 5.2 (s, 2H, -NH), 7 (s, 1H, ArH), 7.4-7.6 (m, 6H, ArH). ESI-MS: m372 (M")

Preparation of  2-(9,10-dimethyl-4-phenyl-6,7-dihydro-5H-benzo[6,7]cyclohepta] 1,2-d] pyrimidine-2-yl)-
pyrrolidine-2,5-dione  (12): 9,10-Dimethyl-4-phenyl-6,7-dihydroFbbenzo[6,7]cyclohepta[l,dkpyrimidine-2-
ylamine(11, 0.3 g, 1 mmol) and a large exess of pthalic anbgdi.73 g, 32 mmol) were homogeneously mixed.
The mixture was heated at 180 for 1 h in presence of MCM-41(H) (2 mmol) in a B0 RB flask. After cooling
the residue was treated with ether to remove daipurities and filtered the solid product. Yield.8%, m.p-133-
134°C IR (KBr): Upax 1850.92 (C=0), 1765.40 (C=0) &mH NMR (CDCL): 5 2.3 (s, 6H, 2 x -CH}, 2.4 (m, 2H,
-CH,), 2.6 (t, 2H, -CH), 2.7 (t, 2H, -CH), 7 (s, 1H, ArH), 7.5 (d, 5H, ArH), 7.6 (s, 1H,-A), 7.7(m, 2H, ArH), 7.8
(m, 2H, ArH) EI= MS: m/z 451 (M).

RESULTSAND DISCUSSION

In view of several synthetic and biological, phacwiagical applications of benzocycloheptene-5-oagvadtives,
the present work aimed to achieve 2,3-dimethyl-@tigényl but-3-enyl)-6,7,8,9-tetrahydro benzocyclutke-5-
ones 9a-c); 1-(9,10-dimethyl-4-phenyl-6,7,-dihydrdBbenzo[6,7]cyclohepta[l,8}pyrimidin-2-yl)pyrrolidine-
2,5-dione 11) and 2-(9,10-dimethyl-4-phenyl-6,7-dihydré+$henzo[6, 7]cyclohepta[1,d} pyridine-2-yl) isoindole-
1,3-dione 12).

In the first part of our study Friedel-Crafts atyjdon of o-xylene () with glutaric anhydride 2) furnishedy-
(benzoyl)-butyric acid3), which on Clemmenson reduction with zinc-amalgallowed by cyclization with excess
freshly prepared polyphosphoric acid gave 2,3-diyle,7,8,9-tetrahydr&H-benzocyclohepten-5-ong)(

The next key intermediate 6-benzylidene-2,3-dimie)y,8,9-tetrahydro benzocyclohepten-5-one deikieat(7a-
c)was obtained from the reaction of 2,3-dimethyl:®,3-tetrahydro benzocycloheptene-5-o8gwith various
benzaldehydd€6a-c) in reasonable good yields. Finally the targeteid2methyl-6-(1-phenyl but-3-enyl)-6,7,8,9-
tetrahydro benzocyclohepten-5-one derivativ@sd) (Scheme 1) were obtained from the reaction of benzylidene
derivatives (10a-c) with allyltrimethylsilane in the presence of reglle MCM-41(H). The structures were
confirmed by their spectral analysis.
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In the other hand 6-arylidene-3-methyl-6, 7, 8.e8ahydro-5-benzocyclohepten-5-onf7a) was treated with
appropriate aromatic aldehyde (9a), which on reactiith guanidine hydrochloride in alkaline medidmyield
corresponding 9, 10- dimethyl-4-phenyl-6,7-dihy&té-benzo[6,7] cycloheptd]-2-amine (10) in good vyield.
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Amino compoundLO when treated with succinic anhydride, pthalic afrfde in the presence of catalytic amount of
MCM-41(H) at 160°Cfor 1 h afforded 1-(9,10-dimethyl-4-phenyl-6,7-yilo-5H-benzo[6,7]cycloheptal1,8}
pyrimidin-2-yl) pyrrolidine-2,5-dione 11) and 2-(9,10-dimethyl-4-phenyl-6,7-dihydréts
benzo[6,7]cyclohepta1,8} pyrimidin-2-yl) isoindole-1,3-diond@) in good vyield and their structures were
confirmed by IR'H NMR and mass spectral dgfcheme 2)

CONCLUSION

Amino compound treated with succinic anhydride afithanhydride in the presence of catalytic amafriiCM-
41(H) afforded 1-(9,10-dimethyl-4-phenyl-6,7-dihgeliH-benzo[6,7]cyclohepta[l,d} pyrimidin-2-yl) pyrrolidine-
2,5-dione and 2-(9,10-dimethyl-4-phenyl-6,7-dihy&id-benzo[6,7]cyclohepta[1,d} pyrimidin-2-yl) isoindole-
1,3-dione in good yield and their structures wareficmed by IR;'H NMR and mass spectral data
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