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Direct synthesis of-substituted phthalids from relatedtho-aryl benzoic acids with 48-85% yield are
covered. The direct oxidation in the presence of peroxydisulphate-copper (ll) chloride in aqueous medium
was applied. The reaction is highly regioselective and leads exclusiwebutgrolactone, through very sta-
ble benzylic radical intermediate.
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A large number of biologically important natural prod- We now report that a simple, general and efficient
ucts and some drugs are derivativesy-tfutyrolactones approach to the synthesis of Phthalidel-{8obenzofu-
[1-6]. Recently, we synthesized special mono, and di-sukran-1-one) 5 in aqueous solution at 90 °C from direct
stitutedy-butyrolactones with aryl and aliphatic substitu- oxidation of 2-methyl benzoic acid 4 in the presence of
tion at carbon 3, 5, & 3, 4 and 5 as anti-glaucoma antiNa,S,0g, CuCh. Acid 4 was prepared fromxylene in
tumor and essence respectively [7-11]. the presence of HNOby using simple procedures

Currently, we convert several 4-substituted aryl acids tgScheme 2) [17].
the corresponding butyrolactones by placing them in the Application of this method while applied on the related
presence of an oxidation system such #@3S>-Cu?*in  ortho-aryl benzoic acids 9 lead to the synthesis of substi-
an aqueous solution at 85-90° C. The reaction goegjtedy-phthalids 13a-13d. The reactions proceed through
through the stable benzyl radidaland is obtained in mild - henzyl radical intermediates 11a-11d and finally the cation
to high yields (25-85%), (Scheme 1) [12]. Recently, thergntermediates 12a-12d, all of which are agueous intermedi-

ates (Scheme 3). Thwtho-aryl benzoic acids 9a-9d were
prepared from accessible starting materials by applying

Scheme 1 straightforward procedures. In exploring the scope of this
reaction, we examined the stability of a radicals produced

HO_ o o after initial cyclization. As expected, the order of stability

K ' m of the intermediate cyclized radicals is 4-OMe-dibenzyl>
1 2 4-Me-dibenzyl> dibenzyl, the yields of isolated lactones

were 48-85% (Tablel).

has been interest in organic reactions that can be carrit Scheme 3
out in aqueous media rather than organic solvent, due o
the ecological advantages of using a less toxic solve Ale -
Among many different kinds of solvents water almost ce 0
. ; csHJNo,
tainly is the best [13-15]. s |
The utilization of this oxidation reagent for the intra
molecular reaction of aryl acidga carboxylic radicaR to a)R=H b) R=Me ¢) R= OMe d) R= I-naphthalene f{ng&

expected 5- and 6-members fused lactones fail

O
(Scheme 1) [12]. 7
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heated to refluxed in oil bath for 55 h at 145-155 °C. The

Yield of Lactonization from 2-Methyl Benzoic Acid&a-8dandortho-
Aryl Benzoic Acids9a-9d

Entry 5 13a
Yield % 55 56

synthesized compounds are shown in (Table 2).

EXPERIMENTAL

Entry IR cm?!
4 (KBr): 3200(b), 1680(s)
lit. [17]
5 (KBr): 1755(s),
1055(m)
8a (KBr): 3200(b), 1670(s)
9a (KBr): 3200(b), 1695(s)
13a (KBr): 1775 (s)
8b (KBr): 3200(b), 1690(s)
9b (KBr): 3200(b), 1670(s)
13b (KBr): 1753(s),
1065(m)
8c (KBr): 3200(b), 1685(s)
9¢ (KBr): 3200(b), 1685(s),
1685(s)
13c¢ (KBr): 1070(m),
1750(s)
8d (KBr): 3200(b), 1680(s),
1650(s)
9d (KBr): 3200(b), 1690(s),
1080(m)
13d (KBr): 1760(s),
1065(m)
General.

from a GC MS-QP 1100EX Shimadzu instrument.
Synthesis of 2-Methylbenzoic Acid (4).

denser was added 4 mL (3.63 g, 30 mroetylene, 8 mL conc.

progress of the reaction was monitored by TLC. After this time
the components of the flask were allowed to cool to O °C. The
solid product was collected by filtration and washed with 20 mL

of distilled water. The crude product was dissolved in 10 mL

13b 13c 13d
62 85 48

10% NaOH by heating. The unreactedylene was extracted of
with 3 X 10 mL of ether. To the aqueous layer 0.1 g active carbon

was added and the resulting mixture was heated on the steam
) . bath, and filtered. The filtrate was neutralized with a solution of
The physical property and spectroscopic data for alp.3 mL conc. HCI stirred vigorously, collected by filtration and

Table 2

Physical Property of all Synthesized Compounds

'H and *C NMR &

(CDCly): 2.6 (s, 3H), 7.3(m, 3H), 8.1 (m, 1H), 9.6 (s, 1H)

(CDCly): 5.2 (s, 2H), 7.5 (m, 47)

(CDCly): 704, 127.29, 127.3, 1293, 129.9, 133.0, 142.1,
167.0

(CDCly): 7.9 (m, OH)

(CDCly): 4.4 (s, 21), 7.2 (m, 8H), 7.9 (d, 1H)

(CDCly): 6.4 (s, 1H), 7.2-7.9 (m, OH)

(CDCly): 2.3 (s, 3H), 7.5 (m, 8H)

(CDCly): 2.4 (s, 3H), 4.8 (s, 2H), 7.4 (m, 7H), 8.3 (d, 1H)
(CDCly): 2.3 (s, 3H), 6.3 (s, 1H), 6.9-7.8 (m, 8H)

(CDCLy): 3.7 (s,3H), 6.7 (m, 2H), 7.6 (m, 6H), 9 (s, 1)
(CDCI,):.3.7 (s,3H), 4.3 (2, 2H), 7.2 (m, 7H), 8.1 (d, 11)

(CDC1,):.3.9 (s, 31), 6.4 (s, 1H), 7.6 (m, 7H)
(CDCly): 7.8 (m, 10H), 9.1 (m, 1T
(CDCly): 4.8 (s, 2H), 7.8 (m, 117)

(CDCLy): 7.5 (m, 12H)

%

56

55

84
70
56
%
62

85
70

85

30

60

48

Yield
0,

washed with cool distilled water. The crude crystals was dis-

Mp. °C and MS

100-101 (lit. 99-101) [17]
137(5.9), 136(60), 118(100%)),
91(95.7), 90(80.7), 65(40.4).

73 (lit. 72-74) [18]

135(3.5, 134(37.6), 105(100%),
7(53.7)

8a monohydrate 94 (lit. 94) [18], 8a
128 (lit. 127-128) [19]

110-112 (lit. 110-113) [17]

114

137-138 (lit. 138-139) [18]
111-112 (1it.110-113) [20]

127

130-132

114
173 (lit. 173)21
137-139

134, m/e; 260(73), 259(10), 231(13),
215(40), 155(20), 127(17), 104(38)

solved in 3.5 mL 96% ethanol followed by addition of active car-

bon, the resulting mixture was heated on steam bath and filtered
hot. To this solution was added 4.8 mL 55-60 °C distilled water.

] ) After cooling, filtration and washing of crystals with 2.5 mL
Yields refer to isolated pure center cut from column chro-cogled 50% ethanol 2.2 g (55%) pure crystal, m.p =100-101 (lit.=

matography or scratched from preparative TLC. Products wergg-101 °C) [17] were obtained. The IR{, 13C NMR spectra
characterized by comparison with authentic sample (IR, NMRwere recorded (Table 2).

GC, TLC, and mp). Melting points are uncorrected and deter- )
mined by Metller Fp5 melting point apparatus. IR spectra weréynthesis of B-Isobenzofuran-1-oné].

obtained on a Shimadzu IR-470. All NMR data were recorded in T4 5 250mL round-bottom flask was added 4.08 g (30 mmol)
CDCl3 on Brucker 80 MHz FT and Brucker Avance 500-MHz 4 27 m|_ distilled water and 5.1 g (30 mmol) Cw@H,0. The
spectrometers. Chemical shifts are reported in parts per millioflask was equipped with a reflux condenser and an additional
(9) using TMS as internal reference. Mass spectra were obtainggnnel. The solution of 8.5 g (30 mmol) »MpOg and 15 mL

water was added to the addition funnel. The reaction mixture was
allowed to reflux by vigorous stirring while the temperature of

solution was adjusted to 85-90 °C. The solution from the addi-
To a 100 mL round-bottom flask equipped with a reflux con-tional funnel was added dropwise to a flask during 40 m, and the

flask was refluxed for 3 h. After this time, the reaction was

HNO3 and 16 mL distilled water. The reaction mixture was stopped. The flask was cooled and extracted with 3 X 10 mL
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ether and dried over MgSOThe solvent was removed and 2.25 Preparation of 3-(4-Methoxy-phenylH3isobenzofuran-1-oné 89.

g (56%) ofs mp = 73 °C (lit. 72-74°)[17] was collected as a pure Typical Procedure.

center cut from silica gel plate. The solvent system used was 5-

10% EtOAc:ligroin. The IRIH, 13CNMR spectra are recorded  2-(4-Methoxy-benzyl)-benzoic aci@¢) 1.2 g (5 mmol), 18 ml

(Table2). distilled water and 0.85 g (5 mmol) copper (ll) chlorides@H

] ) were combined in a 100 ml two-neck round bottom-flask. The
Synthesis of 2-(4-Methoxy-benzoyl)-benzoic Act)( flask was equipped with a reflux condenser and an additional
A Typical Procedure. funnel. A solution of 1.2 g (5 mmol) N&,0g and 10 ml water

. . were added to the additional funnel. The reaction mixture was
To a two neck round-buttom flask equipped with a reflux con-gjowed to reflux by vigorous stirring while the temperature of
denser and addition funnel was added 4.4 mL (4.32 g, 40 mmob|ytion was adjusted to 85-90 °C. The solution from the addi-
anisole, 120 mL nitrobenzene (as a solvent) and 7.4 g (50 mMahnal funnel was added dropwise to a flask during 40 min. and
phthalic anhydride. To the additional funnel was added a solutiofhe flask was refluxed for 3.5 hrs. After this time the reaction
of 13.34 g (100 mmol) of powdered anhydrous aluminum chlowas stopped. The flask was cooled and extracted with 3 x 10 ml
ride and 30 mL nitrobenzene. This solution, at rt, was dropwis@ther and dried with MgSQThe solvent was removed and 1.01g
added to the flask during 40 m. The contents of the flask Wer@5%) mp=114 °C oi3cwas collected as a pure center cut from

stirred at rt for 5.5 h. After this time the reaction mixture WaSprepara’[ive chromatography. The solvent system used was 10 to
added to a solution of 600 mL HCI 20% and 400 g ice and mixe@0% EtOAc:ligroin. The IRIH, 13C NMR spectra and Exact

throughly, extracted with 3 X 20+100mL ether. This phase wasnass (M) are given in Table 2.
washed with 3 X 30 mL D, and extracted with 5 X 40+100mL
saturated NaHC® This solution was then washed with 3 X 20
mL ether. The aqueous solution was transfer to a large beaker andA similar procedure as used ¢ was applied, but instead of
acidified with HCI. The white percipitate formed and was col- nitrobenzene as a solvent dichloromethane was used.

lected by filtration through to give 10.8 g (85%) crystals mp =

130-132 °C. The IR and NMR were recorded and are given if\cknowledgments.

(Table 2). We appreciate Research Committee of Guilan University for
partial support given to this study.
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