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N. K. BOSE and D. N. CHAUDHURY 
Department of Chemistry, Bihar University, L. S. Colkgc, Muzaffarpur, India 
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Abstract-Mcthanolysis of homophthalic anhydrides (k-c), obtained by the action of acetyl chloride 
on appropriate homophthalic acids, furnished the half cstexs, methyl o-~~boxyphx~ylacetatcs (Iia+z) 
which were reduced hy lithium borohydride to the componding dihydroisocoumarins (IIIa-c). 

Two alternative routes for the synthesis of dihydroisocoumarins have been presented 
in earlier communications. In one,‘” o-nitrophenylacetates were reduced successively 
with lithium aluminum hydride and sodium dithionite to o-amiaophenethyl alcohols, 
the amino group transformed into carboxyl which lactonized with the o-hydroxyethyl 
group to form dihydroisocoumarins. The scope of this synthesis is limited because 
very few methoxy substituted o-nitrophenylacetates are readily accessible. In the other 
method,&’ the formation of the hetero ring was accomplished by a four-step 
synthesis from homophthalic acids. Esterification followed by lithium aluminum 
hydride reduction and cyclodehydration of the resulting homophthalyl alcohols 
gave isochromans which were oxidized to dihydroisocoumarins. 

The present communication provides a third and more convenient and superior 
route and consequently, the 
dihydroisocoumarines with 
difficulty. 

preparation of isocoumarinsk6 by the interaction of 
N-bromosuccinimide can be accomplished without 
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Ia, IIa. R = 4, 5-di-OCH, IlIa. R = 6, 7+GOfXs 
Ib, IIb. R = 4, 6-di-OCH, IIIb. R = 5, 7di-OCH, 
Ic, 11~. R = 5, 6-di-OCH, 111~. R = 5. GdiAICH, 
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4$Dimethoxy- ,a 4,6-dimethoxyJ’ and 5,6_dimethoxy-homophthalic acid,9 on 
tr~tment with a&y1 chloride, yields the ~rres~nding homoph~alic anhydrides, 
(Ia,l” Ib and Ic) which in refluxing methanol furnish almost quantitatively the pure half 
esters, (IIa, Jib and 11~) respectiveiy. Fieser and PecherP have shown that 
the carboxyl group in the side chain of homophthalic acid is more easiIy 
esterified than that joined to the nucleus, and partial esterification with methanol and 
hydrogen chloride in the cold yields methyl o-carboxyphenylacetate. But when this 
procedure was adopted for the pre~ration of the half esters (II), a mixture of neutral 
and half esters was obtained and this method, therefore, did not prove satisfactory. 

Since lithium borohydride normally has no action on aromatic acidste selective 
reduction of the ester group in half esters IIa andIIb by this reagent yieIds the dihydro- 
is~umarins IIIa and III b owing to lactonization of the resulting o~rboxyphene~yl 
alcohols. Under the same conditions, IIc yields 2-carboxy-5,6_dimethoxyphenethyI 
alcohol. It is readily soluble in aqueous sodium bicarbonate, is reprecipitated on 
acidification and crystallizes from ethyl acetate-petroleum ether as needles, m.p. 
I15-116”. The isolation of this stable hydroxy acid, in contrast to the other cases, 
lends support to our previous observation la that the ease with which 2-carboxy- 
phenethyl alcohols form d-lactones is dependent on the nature and position of the 
substituents in the benzene ring. However, lactonization by sublimation in uucuo 
readily affords the dihydrois~uma~n (111~). 

EXPERIMENTALL’ 

4,5_Dimet~xy~omophthalic onhydride (Ia). The reported procedt~re’~ was adopted with the 
following modification. After refluxing a mixture of 4,~ime~oxyhomoph~lic acid* (5 g) and 
acetyl chloride (35 ml) for SO min, the acetyl chloride was distilled off and the crystalline residue, was 
vested with ice-cold anhydrous ether, filtered and washed thoroughly with dry ether to yield felted 
cream coloured necdks (46 g; 99-5 “A, m.p. 175” (lit,l” m.p. 1750). 

Met!@ 2-corboxy-4,S~met~dimcrkoxyplrenylocetute (IIa). A mixture of Ia (1 q8 g) and pure dry methanol 
(25 g) was &luxed until after 25 min all the solid dissdved and after 45 min, long colourkss needks 
separated from the boiling solution. After a total 2 hr teflux period, the reaction mixture was cooled 
and, the crystalline product after washing with methanol afforded pure Ila as colourkss felted needles 
(1.6 g; 776*h, m.p. 1S6°, unchanged after recrystallization from glacial acetic acid. (Found: 
C, 565 ; H, 5.3. C,,H,,O, requires: C, 56.4; H, 5.5 “/,). 

3,4-~i~ydro_6,7_xyiso~~rn~r~~ (IIIa). A solution of Ha (0.5 9, in anhydrous THF (50 ml) 
was made by gentle reflux and cooled to room temperature. Lithium borohydride (0.085 g) was 
added and the ckar solution after refluxing 4 hr deposited the complex. Next day, the solvent was 
distilled off, the residue cookd and water was added dropwise followed by dil. H,SO,. The solution 
was then extracted with chloroform (15 ml x 3) and the extract washed (NaHCOI and water) and 
dried (Na$O,). Evaporation of the solvent left a gum which solidified on standing to yellow needles. 
Sublimation under vacuum (bath temp. 120-125°/O~1 mm) afforded colourless needles, m.p. X38-140”. 
which crystallized from ethyl acetate-pet. ether to yield pure IlIa (O-35 g; 875%), m.p. M&141”, 
undepressed on admixture with an authentic specimen (mp. MO-141 “) prepared earlier’by a different 
route. 
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4,6_Dimethoxyphthu/ic unhydride (lb). 4,6_Dimethoxyhomophthalic acid’ (3 g) in acetyl chloride 
(21 ml) was refluxed for 90 min and worked up as described for the preparation of Ia. The slightly 
colounzd product, m.p. 190”, was sublimed under vacuum (bath temp. 135-140”/0-3 mm) to afford 
pure lb as colourlcss needles (2.63 g; 967%). m.p. 192”. (Found: C, 59.7; H, 4-4. GH,,O, re- 
quires: C, 59.5; H, 45%). 

Methyl 2-curboxy4,6-dimethoxyphe~y/ucetate (lib). A mixture of Ib (2 g) and pure dry methanol 
(20 ml) was refluxed for 2 hr (clear solution). Evaporation of methanol left a gummy residue which 
when triturated with pet. ether furnished a colourless crystalline solid. This was recrystallized twice 
from dil. methanol to afford pure lib as colourless needles (1*57g; 70x), m.p. 135“. (Found: 
C, 56.7; H, 5% C,,H,,O, requires: C, 56.4; H, 55%). 

3,4_DilydroS,7_dimet~xy~oxyirDcoumorin (1Ilb). A solution of IIb (1-O g) in dry THF (80 ml) was 
rcfluxed with LiBH, (017 g) for 4 hr and worked up as described for the preparation of IIIa except 
that ethyl acetate was used for extraction. The product was purified by sublimation under vacuum 
(bath temp. 90-100”/0~5 mm} followed by recrystallization from ethyl acetate-pet. ether to furnish 
pure IIIb as colourless needles (0.71 g; 87*6x), m.p. lOlo, undepressed on admixture with an 
authentic specimen (m.p. 100-101”) prepared earlier’ by a different route. 

5,bDimethoxyhomophthalic anhydride (1~). This was prepared by the interaction of 5,6dimethoxy- 
homophthalic acid (09 g) with acetyl chloride (7 ml) according to the procedure described for the 
preparation of Ia. The product was recrystallized from anhydrous benzene to furnish pure Ic as 
colourless plates (O-8 g; 96.3%). m.p. 151-152”. (Found: C, 59.8; H, 4.7. CllHloOl requires: 
C, 59.5; H, 4.5 *A). 

Methyl 2sarboxy-5,4dimethoxyphenylucetate (NC). Ic (68 g) and pure dry methanol (10ml) 
were rcfluxed for 2 hr. The solid residue, after distillation of the methanol on recrystallization from 
ethyl acetate-pet. ether gave pure IIc as colourless needles (065 g; 80.2%). m.p. 147-148”. (Found: 
C, 56.2; H, 5.2. C,,H,,O, requires: C, 564; H, 5.5YJ. 

2-Carbox~S$-dimethoxyphenethyl alcohol. A solution of IIc (O-5 g) in dry THF (50 ml) and 
LiBH, (OG85 g) was reftuxed for 5 hr, the solvent distilled off and the residue decomposed with dil. 
HSO,. The solution was extracted with ethyl acetate (20 ml x 3), the extract washed repeatedly 
with water until no longer acidic, and dried (Na,SO,). Evaporation of the solvent left a solid residue 
which was crystallized from ethyl acetatepet. ether to furnish 2-carboxy-5,6_dimerhoxyphenethyl 
ulcohol as prismatic needles (0.43 g; 97-7yJ, m.p. 115-l 16”. (Found: C, 57.6; H, 6.4. C,,H,,O, 
requires: C, 57.3; H, 6.1%). It dissolves in NaHCO,aq. and is reprecipitated unchanged on 
acidification. 

3,4-Dihydro-5,tSdimethoxyisocoumurin (lIIc). Vacuum sublimation of the foregoing phenethyl 
alcohol (0.4 g) at 115-MY’/1 mm afforded a colourless oil which gradually solidified. It was purified 
by recrystallization from ethyl acetate-pet. ether to afford 111~ as colourkss rectar@ar prisms 
(0.3 g; 81%), m.p. 72”, undepressed on admixture with an authentic specimen (m.p. 72-73”) p~pared 
earlier’ by a different route. 

2-Carboxy-5,6_dirnethoxyphenethyl alcohol also lactonized slowly when its solution in ethyl 
acetate was kept at the room temperature for a week. 


