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lsocournarins. Part I. Synthesis of 4-MethylisocouDlarins* 

II. K. Desai and R. N. 'Usgaonkar 

Revorn.l 4-methyliiiOCnnm~~.rin dl·rivative~~ hn.ve bi'Ml Rynthl'!dRCd by cyclodt"hydration of the acetonyl 
Ml.l·r• nf some of the m·mt>th••XY· BJld m·hydroay-benzoic acirl derivative~~, viz., 3-mt'thO&ylH·nzoic a.l'id, 3-mc
thoxy-4-methyliX"nzoic acid, 3·hydcoxy·6·methyii.Jeuzoic add, o(-rei!OrcyJic ecid, and ita dimethyl ether, using 
B.'i% sulphuric acid. 

lsocoumarins are an interesting claM of compounds, expected to possess a marked 
physiological action'- Some of them arc good anticoagulantA, e.g. isocoumarin-3-carboxy
lic acid is half a11 cfft•ctive as dicoumarol'"a. The methods for the synthesis of isocoumarina, 
however, hnve been \'ery little explored and comparatively few isocoumarins are known 
and t-hese have been obtained by long and elaborate procedures'". 

In the presl"nt investigat-ion, the syntheses of some 4-methylisocoumarins have been 
achieved by effecting internal condenHBtion £ f acetonyl esters of some of t.he benzoic acid 
derivatives, using sulphuric acid as the condensing agent- 5,6,7-Trihydroxy·4·met.hyl
isocoumarin is the only 4-methylisocoumarin that has been l'eported ·in 1iterature- It was 
obtained by Fritsch' by condensing acctonyl gallate, using sulphuric acid at 0° and this 
synthesis was later confirmed by Haworth et al.4 Fritsch', however, reported that the 
condensation of acetonyl esters of the other acids were unsuccessful. 

7-)lethoxy-4-methylisocoumarin (II: R=Mc; R' = H), 7-methoxy-4,6-dimethyl
isocouma.rin (II: R = R' = Me), 5-hydroxy-4,8-dimethylisoeoumarin (III: R = H; 
R' =Me), 5,7-dihydroxy-4-methylisocoumarin (V: R=H) and 5,7-dimethoxy-4-methyl
isocoumarin (V: R =Me) have now been obtained by effecting internal condensation
of the acetonyl esters of 3-methoxybenzoic acid (I : R = Me; R' = R" = H), 3-methoxy-
4-methylbenzoic acid (I: R = R' = Me; R" =H), 3-hydroxy-6-methy1bcuzoic acid 
(I: R=R' =H; R"=Me), 3,5-dihydroxybcnzoic acid (IV: R=H), and 3,5-dimethox,y
benzoic acid (IV: R=Me) respectively. It is interesting to note that the acetonyl ester of 
3-mcthoxy-6-methylbenzoic acid (I:R=R"=Me; R'=H) failed to condense to provide 
the corresponding isocoumarin and theo acetonyl ester of 3-hydroxybenzoic acid (1: R=R' = 
R"=H) afforded o. mixture of iijocouma.rins (m. p. 160-85°), probably of 7-bychoxy-

•Paper read at th.e Firat Anan&l Convention of Chemillts, held Wlder the auspices of th,e India.n 
Chemioal Society, in Bombay, December, 1963. 

1. Haynes, Quart. Rev., 1948, Z, 46. 
2. (o.) Johnstone& al., J. Org. Ol&l!m..,l948, 13,477. 

(b) Kamal e& al., J. Olallm. Soc., 1950, 3375, 
(c;) SriVMtavandCholldha.ry,J. Org.Oh.e.m., 1962, 2.7,4337; thU. JonrMf, 1963,40, 865; Muk.opadhayo. 

and Chondhllry, ibid., p, (33. 
3. Ber., 1893, 2.8, 419. 
4. J. OAem.. Boc:., 1954, 3611. 
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4--methylisoeournarin (II: R=R'=H) and of 5-hydroxy-4--methylisocollmarin (III:R=R' 
=H) (condensation having t-aken place in position 6 and also in position 2 of the 
ester), from which 7-hydroxy isomer (II :R=R' =H) wa.s isolated by fra.ctiona.l crystt.lliM.
tion. The a.cctonyl ester of :1-hydroxy-4-me-t.hylbcnzoic acid (1: R=R·=H; R'=Me) in 
the same manner was cyclodehydratcd to provide a. mixture of i!loooumariaB (m.p. 
185-200°), but various attempts to Hl'Jlaratc the iHomcrs so far met with fllilure. 
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The acetonyl esters of 3-methoxybenzoicacid (I:R=Mo;R'=R"=H)and3-methoxy-
4-methylbenzoic acid (I:R=R'= Me; R"=H) can condense in the poaition either'!' 
or '6' ,leading to formation of either of the corresponding 5-methoxyisocouma:rin derivative 
(III: R=Me) or of the corresponding 7-methoxyisocoumarin derivative (II: R=Me). 
The condensation in position 2 in both the cases, which is under steric hindrance of the 
bulky methoxy group, is ruled out as the acetonyl ester of 3-methoxy-6-methylbenzoic 
acid (I: R=R''=Me; R'=H), where position 6 is blocked by methyl group, faded 
to condense in position 2 to give rise to the corresponding isoeoumarin. The 
observation by Haworth et al. 4 that acetenyl trimethoxygalla.te does not cyclise to 

provide ieocoumarin derivative has been confirmed by the present authors. This 
shows that the methoxyl group in proximity hinders the conde:nsation. It folio• 
therefore that the condensation in CILBe of both the above esters takes place in position 6, 
yielding the respective 7 -methoxyisocoumarin derivatives. The structures of the other 
isocoumarins, viz., 5-hydroxy-4,~-dimethyl-, 5,7-dihydro:x.y-·1-methyl-. and 5,7-dimetb.o%}'· 
4-methyl-isocoumarins are unambiguous. 

The isocoumarins exhibit the characteristic u"'V absorption curves (Fig. 1 and :2) 
with peaks between 230 and 246 MfL and between 330 and 360 DlfL, which are nbamc
teristics of ieocoumarins4·5. 

5. lla.y and Haynes, J. OAem. Boc., 1958, 2231. 
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The acetony! caters of variom1 acids were prepared by esterification of the corres
ponding acids with bromoacetone in pi"E"RCncc of potD.Rsium carbonate in metha.nolic 
solution. 

-- 7-M•tho:oy·&·M•thylisocCNmarin 
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7-:Mcthoxy-4-methyliaocoumo.rin (II: R =lie; R' = H) and 7-methoxy-4,6-dime
thylisocoumarin (II : R= It' = Me) were successfully demethylated by refluxing with 
hydriodic acid in acetic anhydride solution to provide 7-hydroxy-4-methylisocouma.rin 
(II: R=R'=H) and 7-hydroxy-4,6-dimethylisocoumarin (II: R=H; R'=lle) respective
ly. Demethylation of 5,7-dimcthoxy-4-methylisocouma.rin (V: R=Me), however, was 
D(,lt. successful; a compound, m.p. 285-300°, was obtained. 5,7-Dihydroxy-4-methyli..so
coumarin (V: R=H) also yielded o. similar compound (m.p. 300-320°) on reftuxing it. with 
hydriodic acid. Both these compounds have not been investigated further as these could 
not be obtained pure. 

H ydroxyisocoumarins were characterised by preparing acetoxy derivatives. All 
the isocoumarins were easily attacked by caustic alkalis. These slowly dissolved in IO% 
caustic soda solution on warming, but could not be reprecipitated on acidification. Oily 
substances were obtained in the case of 7-methoxy-4-methylisocoumarin and 7-methoxy-
4,6-dimethylisocouma.rin, from which no pure substances could be isolated. 5,7-Dihydroxy-

6. Fritsch, D.R.P. 73700; Frdl., III, 970. 
7. M,Idrum and Perkin, J. CM.m. Sac., 1008, 93, 1419. 
8. Jacobloon, Ber., 1883, 16, 1963; Baucli~oh o.nd l'orkin, J. Chem. Soc., 1009,95, 1883. 
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4-methyl isocouma.rin (V: R=H) a.nd its dimethyl ether (V: R=Me) rJ!&Cted readily with 
aqueous sodium hydroxide solution, even in cold, and these afforded w,2,4-trihydroxy. o(. 

methyl-6.('arhoxystyrene (VI : R =H) and w-hydroxy-2,4-dimethoxy- aC-methyl-8-ear
boxystryene (VI: R=J\.Ie}, n>Rpectively, on a.ciclification. A similar type of the compound 
was obtained by Chichiho.bin11 by the action of alkali on 5,6,7-trimethoxyisocouma.rin. 
7-Methoxy-4--methylisocoumnrin (II: R=Mc; R'=H) en treating with ammonia {~shed 
7-methoxy-4-mcthylisoquinolone (VII), which is a characteristic reaction of the 1socou
marins'0. 
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The main lliffi.culty in efferting the condensation of acctonyl esters to yield isocoa
marim~ is the susceptibility of the acctonyl esters to easy hydrolyRis to acids by alkaline 
a.ml ncidic reagents. This rcstrietL~d the choice to the UFie ofMG% sulphuric acid as the only 
condensing agent, as it W&FI found thn.t with other condensing agents, like phosphorus 
oxyC"hloride, anhydrous aluminium chlorides, etc., only the hydrolysed products could be 
isolated. Even in presence of sulphuric acid, the reaction wa.s accompanied with & large 
amount of hydrolysed product. Thus in the synthesis of 7 -methoxy -!-methylisocoumariD 
(II: R=Me; R' -H) from acetonyl 3-methoxybenzoate (1: R=Me; R'=R"=H), nearly 
fiO% of the crude product isolated was 3-methoxybenzoic acid. The condeilllll.tioas, how
ever, took place more readily with acetonyl esters of the acids having more activated 

o. A•n.alen, 1929, 469, 93. 
10. UDga.nde d aZ., J. Org. Ohem., 1945, 10. li33. 
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nucleus; tlmR th" yield of fi.7-dihydroxy-4--m(lthyliROcoumarin {V: R=H) from acetonyl 
3,5-dihydroxyhenzoate (IV: R= H) waA as high aR 73% and the product was accompanied 
with very little ofthe hydrolyRe<l product, i.e., 3,5-dihydroxybenzoic acid, and the reaction 
took place e,·cn at 5°. It is also interesting to note that acetonyl 3,.!;-dimetho:x:ybenzoa.te 
(IV: R=Me) coml("nRCd Amoot-hly in spit-e of the steric hindro.nee of the methoxyl group 
to J~rovide the isocoumarin (V: R=)le) in good ~·ield. This showA that the activity of 
nuclear hydrogen atom Illays a great part in bringing this condensation. 

Attempts to effect the condenF!Rtion of the acetonyl esters of benzoic o.cid, salicylic 
acid, vcratric acid, vanillic acid, m-toluic acid, and m-acetamidobenzoic acid met with 
fo.ilureA. In all cases the correRponding acids were isolated. 

Aeelonyl :J-.Jiethozybenroate (I: It=?tlt•; R'=R"=H).-Brornoacetonc (13.5 ml) 
wo.s added to a mixture of :1-rnetho:x:ybcnzuic acid (19 g.), potaS~~iurn carbonate (10 g.) in 
methanol (I ':!.7 ml), and water (!!7 rnl) and the reaction mixture was refluxed on a. water 
ho.th fur I fi hr. I,utal\lsium bromide scpo.ra.ting from the mixture was. filtere-d and methanol 
and unchangl'd brumua.cetone etc. were removed by distilling under reduced pres
sure. The residue after treatment with a. saturated solution of sodium bicarbonate was 
extracted wit-h ether. The oil, left behind after removing ether, distilled at l3h0/4 mm, 
yield 16 g. (Found: C, 63.2; H, 6.0. C11H,a04 requires C, 63.4:6; H, 5.76%). 

The 2,4-D:S Pwas prepared by adding a bot ethanolic solution of dinitrophcny1hydra
zine hydrochloride to a hot etha.nolic solution of the ester. It was crystallised from acetic 
acid in needles, m.p. 169-70°. (}'ound: C, 52.90; H, 4.00; N, 14.30. C17H,bO,N4 nquires 
C, 52.58; H, -1.12; N, 14.43%)-

7 -1!-1 ethozy-1-methylilloco'llmarin (II: R=l\le; lt'=H).-Acetonyl 3-methoxyben
zoo.te (3 g.} was well mixed with 90% H 1H04 (27 ml) and the reaction mixture was kept 
at the room temperature (28-:H 0 ) for (.i5 hr. On adding crushed ice to it, a pasty mass was 
obtained which solidified on kec11ing overnight. It was filte.red, washed well with water, 
aud dried in vacuum; m.p. 69-80°, yield 2.8 g. The crude product was triturated with 
sodium bi(;arbono.tc f!olution in cold o.nd wo.s immediately fi.ltert>d, washed well with water, 
and dried; m. p.!IU-93°, yield 1.2. It was crystalli$cd repeatedly from dilute acetone (2.00 ml, 
20%} in fine needles, m.p. 101-102°, yicld0.7g. It sublimed at 100°/4 mm. (Found: 0,69.6; 
H, 5.5. C .. H, 00 3 requires C, 69.47; H, 5.26%). U V o.bsrption: A:,t,:'H 230, 268, 
341 ffi(.L (log£, 4.40, 4.U~,:J.69). :J.:Mcthoxybcnzoic acid (1.5 g.) was recovered after a.cidifi.ca
tion of the sodium bicarbonate solution; nt.p. and mixed. m.p. with the authentic specimen, 
105-107°. 

7-Ilyrlrozy-4-metkylisocoumarin (II: R=R'=H).-7-:Methoxy-4-met-hylisocoumarin 
(I g.) was demethyla.ted by heating with HI (7 ml) in acetic anhydride (2 ml) at 130-40° 
in a.n oil ba.th for :-\hr. The crude solid, obtained a.fter pouring the reaction mixture in 
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sodium bisulphitc solut.ion, was dried and sublimed in vacuum. Two. sublimates were 
co11eeted: one at W0-10'"/4mm, m.p. 175-190°, and the second vnblimateat ll0-20c(4 mm, 
m.p. 202-204°. The second Hublimate on resublimation n.t 12.0°/4 mm mp,Jted sharply 
at :W4-205'". (Found: (!, 61U: H, 4.3. C, 0H 80 3 rt>quires C, 68.18; H, 4.54%). UV 
n..bl~orption: >.~:>H 2:10, 267, 34fim(L (Jog E, 4.38, 3.90, 3.61 ). 

The first sublimn.tc was found to contain some unchanged isocoumarin together with 
t-he dcmcthylat~·d product. A negligible residue (m.p. 305-15") remained behind without 
being rmblimP.d. It did not crystallise from any solvent. It was soluble in cold alkali. 

7 -JJf etlwr?J-4·m~thyliRoqui,wlo71r (VJJ).-7 -Metho:x:y-4 -methylieocoumarin (0.5 g.) was 
rC'flnxNl with liquor nmmonin. (42 ml) for I i hr. nod Uum left overnight at the room tcm
purnhm·. Th(' Bolid S('pnrat.ing (m.p. I R0-2CJ5'", yil!ld 0.2 g.) was repeatedly crystallised from 
hcnzl'JIC as plo.t(•R, m.p. 2:W-~1'". (J<'mmd: C, fHl.HO; If, 6.00; N, 7.20. C,,H110~ requires 
c, 69.84: II. 5.82; N. 7.40%). uY nbsorpt-ion: >.~~OH 223, 255, 278, 345mJL (Jog e, 4.38, 

3.83, 4.00, :t76). 

AC'-lonyl 3-Jiydrnzybnl::.na/t' (1: R =-c R' =R" = H).-A mixture of bromoacetooe 
(8.5 ml), 3-hydroxyh(•nzoic ru•ill (I J.g.). poto.t~Hium carbonate (7g.) in methanol (90m1), 
and watl'r ( l i ml) was n•tlux<·d f,,r 1 t; hr. Tho rl'action mixture was worked up as in the 
ca~e of accton~:l :1-methoxyh<•nzoate. It Pcparo.tl•d as an oil which solidified on cooling. It 
was crystnllii'<'d frt•m 11 mixtnrl' of bcnzl"nl' and petroleum (40-60°) in prismatic needles, 
m.p. 66-(i~ 0 , yi(·ld ll g. (Found: C, fi2.2; H, 6.4. C, 0 H 100 4 requires C, 61.9; H, 5.19%). 

Cyclodehydration of Acelo11yl3-Hyrlro.:rybe11zoa,e.-Acetonyl 3-hydroxybenzoate(3g.) 
was mixed with 90% H.S04 (:Ji ml) and was kept at the room temperature (28-31") for 
65 hr. On adding ("rm~ht·d ice to the mixture, a pasty product separated. It solidified on 
keeping overnight (yield I .6 g.). It was triturated with a sodium bicarbonate solution in 
cold and was immediately filtered, washed wPll, o.nd clrioo. It was crystallised from water 
in plates, m.p. 160-85°, yield 0.4 g. Repeated cry~:;tallisations did not improve the m.p. 
3-Hydroxybenzoic acid (1.5 g.) was recovered from the sodium bicarbonate extract 
on acidification. 7-Hydroxy-4-mcthylisocoumarin (II: R=R'=H) was isolated from the 
product (m.p. 160-85'") by dilisolving it in ethyl acetate and allowing it to crystallisealowly 
(10 da.yB). The prismatic compound (m.p. 200-203°) separating sublimed at 120"/4 mm, 
m.p. 204-205°. Mixed m.p. with an authe-ntic specimen of 7-hydroxy-4-methylisocouma.rin 
showed no lowering. Attempts to separate the Jnixture further met with failures. 

Aceeonyl 3-Metkozy-4-mdllylbenzoate (1: R=R' = Me;R"=H).-A mixture of 
:J-metho:x:y-4-methylbenzoicacid' {IO g.), bromoacetone (7 .5 m1), potassium ca.rbonate(5g.) 
in methanol (126 ml), and wo.ter (11 ml) was refluxed for 17 hr. The reaction mixture was 
worked up as in previous cases. The crude 110lid separating wa.s treated with sodium biea.r
bonate solution and crystallised from dilute methanol in needles, m.p. 65-67°, yield lOg. 
(Found: C, 64.4; H, 6.6. C,.H140 4 requires C, 64.3; H, 6.6%). 

7-Metho.:ry-4,6-dimethylieocoumarin (II: R=R'=Me).-The preceding acetonyl ester 
(3 g.) WELB well mixed with H .. S04 (cone., 4lml) and left at the room temperature (28-31 °) for 
40 hr. when a violet colour developed. On adding crushed ice to it, a pasty ms.911 was 
obtained which solidified on keeping. It was triturated with sodium bicarbonate solution 
in cold and immediately filtered, washed well, dried, and dissolved in ether. The ether 
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solution \\"llH chntcoalc•d- -The Rolid ohtainecl after removing the ether was crystallised 
from dilute acetone in prisn1atic plateR, m.p. 203-2£14°, yield 0.4 g. (Found: C, 70.40; 
H. 6 . .:!0. C, 2 H ,.03 rt'quires C, 70.58 ; H, 5.88%}. 'C'V absorption : ~!~~H 240, 262, 
272, 340mJ.L (logE, 4.44, 3.89, 3.93, 3.69) . 

. 7 -/lydroxy-4,6-dim.ethylisotoomarin (II: R =H; R'=l\Ie).-7 -1\icthoxy-4,6-dimethyliso
coumarin (0.7 g.) wnR clt'methylatt"d hy heating it with HI (7ml) in acetic anhydride (lml) 
at 1:10-40° in an oill,ath (or 3 hr. The t'mde product, ohtaincd after pouring the reaction 
mixture in water, waR :filtcr<'d ancl wa ... ht'd with an aqueouA Aodium bisulphite solution. It 
was flublimoo in vacuum at 165-70°/0.:Jmm; m.p. 274-75°, yic1d0.4g. (Found: C, 69.40; 
H. !i.30. C ,H, 8 0 3 rt'quirrs C, 69.47; H, fi.2fi%). 

ArefnTI?Il :J.JI~Jdro:ry-4 -mf'lh!Jlbe11zoate (l: R=R" =H; R'=Me).-A mixture of 
3-hyclrox~·-4 -mc·thylhenzoic ariel' (3.1 g.), hromoacetonc (2.5 ml), potassium carbonate 
(1.6 ~.)in JJ\l'lhnnol (24 ml). nnd wnler (:1 ml) wafl reftuxed for 17 hr. The reaction mixture 
waR workl'd up RR \IRHal. The ('rucle oily r<>Ricluc after trituration with sodium bicarbonate 
solution was C'xtractc•d with cthl'r. The ethl'r waR removCfl and the residue was crystallised 
from petrolt'um (RO-HI0°) in nt'<"dleR, m.p. 93-05°, yield 3.3 g. (Found: C,64.10; H,5.6Q. 
C .. H,.O, rcquiros (', 63.46; H. !i.7f\%)-

Cyrlodehydmtion of .4cPtcmyl 3-Jiydro:ry-4-methylbe11zGOit.-The above ester (1 g.) was 
mixecl with Ra~ ;, II 1H0,(1l ml) and kC'pt at the room temperature (28-31 °) for40hr. On add
ing ~ruHhed ice to t h<> mixturt', o. pn11ty product separatl"Ci that solidified on ket'ping 
O\"ernif,!:ht. It woK t h<>n triturated with R.odium bicarbonate solution and was immediately 
filtered, washNl, and cryRtalli~cd from water (charcoal); m.p. 185-200°. Repeated 
crystallisatiuns of the same did not improve the m.p. 3-Hydroxy-4-methylbeozoic acid 
was recovered by acidification of the sodium bicarbonate extract. 

Autonyl 3-Hydroxy-6-methylbe11z.oate (1: R = R' = H, R" = MP)--A mixture of 
3-hycloxy-6-m<>lhylbenzoic acid& (6.1 g.), bromoacetone (5.2 ml), pota~~Sium carbonate 
(3.2 g.) in ntt'thanol (7(1 ml), and water (II ml) was reftuxed for 17 hr. and was workE'd up 
as usual. The l'rude solid was triturate-d with sodium bicarbonate solution, ""ashed, and 
then crystallised from petroleum (fiO-H0°), m.p. 86-87, yield 6.5 g. (Found: C, 63.80; 
H, 5.60. C .. H,.04 require1:1 C, 63.46; H, 5.76%)-

5-Hydroxy-4 .8-dimethylisotoumarin (III: R =H; R' =1\-Ie).-Acetonyl 3-hydroxy-
6-methylbenzoate (.2 g.) was well mixed with 95% H.S0-1- (27ml) and kept at the room tem
perature (31 °) for 5 hr. On adding cruKhed ice to the mixture a solid separated. It was 
triturated with sodium bicarbonate solution and was filtered immroiately; m.p. 240-43°. 
yield 0.75 g. It was crystallised from dilute acetone in prismli1, m.p. 2-13-44°, yield 0.6g. 
(Found: C, 60.70; H, 5.50. C11H,0 0 3 requires C, 69.47; H, 5.~6%)- UV absorption: 
.A!~H 230.267,353 m!L (log c:, 4.28, -1.03, 3.76). 

The ar.etyl derivative was pr<>Jlnred by refl.nxing the isocoumarin (III: R =H; R• =Me) 
(0.5 g.) with acetic n.nhydride (7 ml) and pyridine (3-4 drops) for 3 hr. It was crystallised 
from ethanol in plates, m.p. 158°, yield 0.45 g. (Found: C, 67.00; H, 5.40. C19H,~04 
requires C, 67 .24; H, 5.20%)-

Acetonyl 3-Mttkoxy-6-methylbem:oate (I: R = R" = 1\Ie; R' = H).-A mixture of 
3-methoxy-6-mcthylbenzoic acid8 (3.3 g.), bromoacetone (2.6 g.), potassium carbonate 
(1.6 g.) in methanol (37 ml), and water (5 ml) was refiuxed for 16 hr. The reaction mixture 
wa.s worked up as usual. The crude oily product was triturated with sodium bicarboD&te 
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aolut-inn ancl was ('Xtract.~d wit-h ether. Tho ether WILH removed anrl thr. oilv lt'!lirhtP.,.... 
rli8tillcd in ,.at\uum at 170-72"/1 mm, yield 3.g (Found: C, f\4..70; H, ft.7n. f!,~lf,,O, 

r('qnirc!l C, fi.t..R5; H,6.~5~;,). 

Atfempterl ('ondrn~mfion nf A.r.etrmyl 3-M Pthoxy- fl. mP.th?Jlbf'11:Z(JIIiP.-A mixtllrtt or 
n.cC\ton~·l :~-rncthnxy-G-mt>1 hylbcnzj •o.tc (I p:.) o.nrl HgHO.._ ( 11 ml, R5%) WII.H kept at ~hP. room 
tcmpE'rnturc fur~-~ hr. On acl.linp: cruRiwd ict: to the mixture. a. po.>tty compound ."teJIAratM 
whir-h n•mnhwd in Rl'miRolill stot.u PVI'Jl nftl'r ket~pinp: it oVPrni~ht, Th.P. pmduct WBR trit!JI'at
cd wit-h Rndium l•iC'nrhnnnt(' flolnt.ion wlwn it cli:~~olvf'!cl with only tt few trmcel'l of an oil~ inb

~;tancc flontinp:on tlw ~o~urfn<'l'. wh k·h ""''rc• rrmovt>rl hy rxtractinn with ether. Tbe :~-t'ldium 
hirnrlllmnh•- (•xtrn(•t ftll"ni:-~hPrl }Jllrl' :l-nu·thnx_v-fl-mf~1hyllw.nzoic acid (U.9g.); m.p . .1ud 
mixt>cl m.p. with thr antlll'ntir· fo'JII.•l·inwn. J.l.) .. 11iQ . 

. ·lrrl•m!fl :L"i-dill!lrlrnxuiJ(l!';:fl(r/r (1Y: n~ II) """"' pr•·ptm·d by refluxin~ II mixture 
,,f :L~i-rlih~-,Jrnx_dwnzoic· m·icl (I :!.:i ~- ). IJromoar·•·tom• I II ;'j ml). potJUif!ium carbonate 
(i~.) in nil' I hnn"l ( I :!:i ml). atul wntN (:!Om 1) f• •r IIi hr. The• mixturP waa WQrk:-ed up 111111110al. 
'T'Iw suli1l ohtnim~ct aft('r 1 rc•nl in~ 1111' rr•f;iduf> with sodium bi('a.rh•mate !!Oiution WM r~ 

liS('"tl from wott>l" in pri,:m". m.p. 11;';-117 ' ~--idrl )II ~- On drying at woa it melted"' 
13-l-:J~"- Frit~eh6 rt>C'ortlt>,l tlll' ~1Ull1· m.p. 

!i_i -Dih!ftlro:r!l-~ -mr-fbylixtl("()V'f11flri71 (Y: ll =-H).-The above e11ter (9 g.) waa mind 
with <'o(Jic'(l H~~o .. ( IW•ml. 1'4:-i~.,) and nftt•r 1-'hnkin,z tn·ll it was kept at,;-= for-J.!!br. whert 
a dark !!fl't'Jl ('o]onr cl('\"("lopt•d. It WR!-1 tht>n d(•cump(lfi('(l by adding CTUShed iee and the --fllid 
sepamtinJ.!: waR filtc•n·cl, wa!l]wd, nml drird: m.p. 248-:i2". yield 7.5 g. It ·.na8 ~ 
from rcctifi(•cl ~]1irit. in prbmit, m.p. ~fi2-G4', yielrll) g. (Found: C. 6:!.10; H, -l.t.O. C,JtP. 
requires C il:!.GII; H, --Llfi~.,)- l.'Y absorption: .-\~~~H ~3i. 36;3mi-'- (log 1!. 4.34, 3.71). 

Tho dincetyl derimt·it-•t was pn·par£>d hy n·fluxing the isoconmarin (V: B=H} il g.i 
with neetic anh~·dridc (7 ml) and pyridine (3-4 drops) for 3 hr. It was crystalliaed from 
ethanol in Rhining platl"fl, m.p. 1-lM-4{)", yield 1.1 g. (Found: C,61.10: H,·l.dll. CuH1,0• 
requires C, li0.87; H. 4.:17%)-

w.2.4- Trihydro:ry- <-mr:tl•?tl-6- rarboxylilyrt11e (YI: R =H) : Acticn of NaOH '-"" a:;-
Dihydrox-y-4--mell,yl·i.focoumarin.-Thc iHOcoumarin (0.3 g.) was £liBsulved ln 10% aqueol£'1 
NaOH solution (20 ml) and left ov(•mip:ht at the room t.emperature. The solid ~panuiDg 
on acidification wo.s rc·peat.erlly cry..,talliHl'd from water in prisms, m.p. :!14-laD. !Foumi: 
c, 57.30; H, 4.80. c,DH,o05 T{'quir('B C, 57.24-; H. 4.76%)- It d.iaeolved in iUdium 
bicarbonate solution and reduced 11ilvcr nitrate solution. 

Acetonyl 3,5-di·methozybenzoate (IV: R =Me) was prepared by retlu;s:ing the minure 
of 3,5-dimethoxybenzoic acid (5.7 g.), bromoacetone (3.5 ml), pol:tl.$ium e~rbuBite 
(2.4 g.) in methanol ( lOO ml), and water (7 ml) for 15 hr. anrl worked up Btl Wlual Th11 
viscous oil separating after revoming the ether solidified on cooling. It was crystallised from 
petroleum (60-80°) in needles, m.p. 64-65D, yield 4.5 g. (Found: C, 60.:!0; H, 6.CO. 

C,~H,400 requires C, 60.37; H, 5.88%)-

!5,7-Dimetkoxy-4.-methylisocoumarin (V: R=Me).-A mixture of acetonyl 3,5-rlimll
thoxybenzoate (lg.) and H,.S04 (14 ml, 85%) was kept at the room tem~raturt' (:UO) 
for 3 hr., when slowly a dark green colour developed. On adding crUtJhed. ice to the mixt1U'II 
a. solid (0.7 g.) sepo.ra.ted. It was crystallised from rectified spirit in silky needles, m.p. 
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175-76°, yield 0.~ g. (Found: C, 65.30; H,5.60. C11H,80 4 requires C,65.45; H,5.45%). 
UV absorption: ~ ~~H 242, 357 mi-L (log ~. 4.33, 3.71). 

w-Hydrozy-2,4-dimethozy • .C-metkyl-6-co,rbc,xyatyre11e (VI : R = Me) : Actiml. of 
No.OH on 5, 7-Dimethozy-4-metkyli.!ocoumarin.-The isocoumarin (0.3 g.) was diBSolved in 
IO% aqueous NaOH soluion (20 ml) by warming and the solution kept overnight at the 
room temperature On acidiffi.cation a solid was obtained. It was repeatedly crystallised 
from water in tiny prisqas, m.p. 148°. (Found: C, 60.10; H, 6.00. Cr8Hr40 5 requires C, 
60.37; H, 5.88%). 

The authors are thankful to Shri R. S. Kulkarni for microanalyses. 
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