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Abstract - The synthesis and Claisen rearrangemsnt of mathyl
¥-aryloxycrotonates have besn reinvestigated, A number of methyl
Y-aryloxycrotonates have been prepared and sucessfully rearranged
to a mixture af Z and £ 3-ethylidenabenzofuran-2(3H)ones in
refluxing ethylens glycol.

As part of a genseral study of exploring the scope and synthetic utility of
Claisen rearrangement of allyl aryl ethers bearing carboxyl or carboethoxy substi-
tusnts on the allyl chain, we took up a study of Claisen rearrangement ofct-aryl—
oxymethylacrylic acids, their ssters and that of methyl ¥-aryloxycrotonatss i.s,,
allyl aryl ethers bearing carboxyl functionalities at the@ and ¥ positions of the
allyl chain, 1t was hoped that the transformation in each case would lsad to

s 1
benzo-fused oxygen heterocycles procseding via a Claisen rearrangement .

T, O

1 R=H COOCHy
2 R':= CH3 3

The interesting transformations undergone by 1 and 2 lsading to various 3-methyl-
coumarins and coumarins functionally substituted at the 3-methyl group via sequen~
tial Claisen rearrangement-lactonisation-ene reactions have bsen the subject of
our recent publicationsz's(Scheme-i).

In contrast the isomeric system viz.,, mathyl ¥-phenoxycrotonate was reported
by Sultanbawa 8t al to be quite stablae. They had observed that it failed to
rearrange under differsnt conditions,

In view of this, we took up a detailed reinvestigation on the syntheses and
Claisen rearrangsment of methyl TY-aryloxycrotonates from both mechenistic and
synthetic considerations. Mechanistically it was felt worthuhile to examine the
feasibility of such a transformation keeping in mind the deconjugative stabilisation
in the transition stata7 that would snsue upon the Claisen rearrangement of 3 .

The synthetlc aspesct of this transformation was that it could lsad to a convenient
entry to 3-ethylidensbenzofuran-2(3H)-ones of which there is only a vague report
in the literature and that too not of any preparative significancee.
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Scheme 1
0
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0-DCIB - o- Dichlorobenzene
PEG - Polyethylene glycol- 200
DEA - Diethylaniline

Results and Discussion

Our investigation commenced with the synthesis of methyl W-aryloxycrotonates.
Three reports were available in the literature on its synthesis ’9'10. We started
our investigation with the preparation of methyl Y-phenoxycrotonate 3a using
virtually the same conditions as reported by the sarlier workers viz., refluxing
a mixture of phenol (5.25g 56 mmol), msthyl Y-bromocrotonate (10g 56 mmol) and
potassium carbonate (15.45g 112 mmol) in 100 ml of acetone for 6h. This procedure
houwsver failed to yield the desired crotonate 3a; instead it afforded the p,if-
isomer 4a as a distillable liquid (b.p. 12é°/1 mm in 78% yield). Its mass spectrum
showad a molecular ion peak at m/z 192, uwhile its IR spectrum showed bands at 1720
em™ ' and 1650 cm~'. NMR spectrum of this compound showed signals at §3.1 ppm (d,2H)
6 3.5 ppm(s,3H),6 4.8 ppm(dt, TH,Hg), 6 6.1 ppm(d,1H,H, I=8 hz),66.4-6.9 ppm(m,5H,ATH).
From the NMR spectral data (90 Mhz) and careful integration of the recorded peaks,
it was clear that the product obtained under the reaction conditions employed, was
only the @Xlunsaturatad derivative 4a and not the required methyl ¥-phenoxy-
crotonate 3a (Scheme 2), The cis-stersochemistry for 4a was established from the
coupling constant for HA and HB’ JH H =8 hz. The broad band noise decoupled 1SC-
NMR spectrum of this compound showeé B11 linas, A tentative assignment for the
chemical shifts and multiplicities for every carbon are - C,-157 ppm(s),CZ/C6-

116 ppm(d), C3/C5-129 ppm(d),C4-122 ppm(d), C§-142 pam(d), Cg-103 ppm(d}, Cg-29
ppm(t), Cyg-17 ppm(s), Cyq-51 ppm(q). The } C-NMR spectral features are consistent

uith 4a. 3 AL0TH,
Scheme 2 . 4 lls
R 69 NHg
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Several other phencols also reacted in a similar manner affording the
respective @‘(-unsaturatad ssters 4da-d as shouwn in Jable 1. There was no trace
of the desired crotonate 3 under these conditions. All the esters Aa-d uere
completely characterised by spectral dats {UV,IR, NMR and MS, ses sxperzmsntal)

Yable 1  Synthesis of 4a-d

No R bp | yield %
1 |a=H [12671mm| 78
2 |b:=CHy |1407Imm| 80
3 fe=Ct |5SHmm| 80
4 |d=OCH 1427'mm| 82

Dur attempts to isomerise the BY¥-unsaturated darivative 4a to thec&@-unsat-
urated isomer 3a under a few acidic and basic conditions proved abortive,
Synthesis of Methyl Y-aryloxycrotonates

We next focussed ocur attention to synthesiss the required crotonates é by
adopting conditions uhich have been sucessfully employsd in our laboratory as well
as elseuvhere for the synthesis of many substituted aryl propargyl ethers and aryl
allyl ethers, The various conditions tried and the results obtainsd from these
studies are summarised in Table 2. Again in none of the cases, could we obtain the
desired crotonates 3 free from the contamination of the @¥-isomer 4.

Table 2
QoY O
Reaction condition @ 2 @) |; 'J
COOCH, COOCH, CO0Ph COOPh
3a 4a S5a 6a
1 NaOCHalDMF RT 8h + +
2  NaOH/MeOH RY 8h + + +
phenol (2eq)
3  NaQOH/MeOH RT 8h + +
phenol {leq)
4  KgCO3/DMF RT 8h - + + +
5 K, LCOg/Acetone RT8h  + +

6  KyCOy/Acetone/KI O 8h +

+ Formation of the indicated product

After considerable experimentation, it was observed that by carrying out the
above reaction at 0°C, the desired crotonate 3a fres from 4a could be obtained as
a distillable liquid in 72% yisld., Its mass spectrum showsd a molecular ion peak
at m/z 192 while its IR spectrum showed bands at 1710 cm™ 'and 1650 cm '. NHR
spectrum of this compound showed signals at$ 3.5 ppm(s,3H),6 4.4 ppm(m,ZH,-OCQZ),
$5.9 ppm{d,1H,I=18 hz,HA), and$6.5~7.0 ppm{m,5H, ArH+Ha). The broad band noise
decoupled 130—NNR of 3¢ exhibited 9 lines. A tentative assignment for the

chemical shifts and multiplicities for every carbon are C,-156.66 ppm(s),cz/tﬁ-



3272 K. SUuNITHA and K. K. BALASUBRAMANIAN

116,02 ppm(d), C3/C5-129.65 ppm(d), C,-126.36 ppm(s), C,~61.77 ppm(t), Cg-142.19
ppm(d),C9-121.87 ppm(d), Cqg=166.32 ppm(s), C49-51.67 ppm{(q). The 13C-NI'IR spectral
features are consistent with the assigned structure. Saveral other methyl "-aryl—
oxycrotonates 3a-h could also be prepared using the above procedure Table 312. All
the esters were completely characterised by spectral data (UV,IR,NMR and MS, ses

experimental).,

Table 3
R! 1
R? R? i
OH Br Anhy. K5CO 3 Lo
y- K2C03 7
3 + Z Acetone, 0°C. 8 h’ R3 6 8
R . . % v
5 HRYs s
H
COOCH,4 3 10C00CH3
No| Compound No.| R' R? R | mpibp | yield %
1 3a H H H |15072mm]| 72
2 3b H H CHy |46 -47 7%
3 3¢ H H a | 40-42 70
4 3d H H  OCHy | 43-45 78
5 3e H =-CH=CH-CH=CH-| 49-50 76
6 3t OCHy H H | 45-46 65
7 3g CHy H H |182712mm | 60
8 3h a H a 78-79 70

Having obtained the desirsed methyl ¥ -aryloxycrotonates, it was of interest
to investigate the cause of isomerisat’on of 3 to 4 that was observed when we
triad the conditions reported by Sultanbawa et al and Harding et al for the pre-
paration of 3, It was obvious that either the phenol, potassium carbonate or the
temperature or all these factors might have been responsible in bringing about the
isomerisation of 3. Refluxing 3a (192 mg 1 eq.) in the presence af phenol(1 eq.)
alone in acetone for Bh did not result in any isomerisation neither did refluxing
23(1 eq.) with potassium carbonate (1 eq.) alone in acetone for 4h lead to any
isomerisation, Interestingly when 3a was refluxed in the presence of phenol(1 eq.)
and potassium carbonate(1 eq.) in acetone for 4h, a clean isomerisation of 3a to
4a was observed.

Rearrangement studies

The thermal rearrangement of methyl ¥-aryloxycrotonates was investigated in
various high boiling solvents viz., o-dichlorabenzens{o-DC1B b.p.178°C), N,N-
diethylaniline (DEA b.p.218°C) dacalin(b.p. 195°C), polyethylens glycol-200(PEG-
200 b.p.270%), diethylens glycol{DEG b.p.220°C) and sthylene glycol(EG b.p.198°C)
Among all the solvents tried, ethylene glycol appeared to be the best solvent for

the rearrangement of 3,

Heating 3d(900 mg 4 mmol) in ethylene glycol(20 ml) at refluxing temperature
for 21/2 h followsed by aqueous workup and extraction with hexane afforded a semi-
solid(yield 85%) which proved to be a mixture of two products by TLC. Infra red
spectrum showed bands at 1770 cm land 1790 cm-l while its NMR spectrum showed two
pairs of doublets centred at 6 2.2 ppm and $2.35 ppm with a coupling constant of
7.5 bz and a multiplet at §6.5-7.0 ppm thereby indicating the crude product to be
a mixture of 3-sthylidenebenzofuran-2(3H)ones 7d and 8d (Scheme 3). Structure 9d

was eliminated on the basis of Infra red and NMR spectral data.
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Scheme 3
0 A 0.0 0~ 20
7 EG T h + ~ _CH
H3C H5C: A\Y HLO 3
OOCH3 C H
3d 7d 3 8
(o] /0
H4CO —
9d

The crude mixture of £ and 7 isomers could not be separated by column chroma-

tography or preparative TLC. However fractional crystallisation of the semi-solid

in hexane furnished the major isomer 7d as a yellow solid(m.p. 99-100°C) in 30%

yield. The £ isomer 7d showed a carbonyl band at 1770 cm_1uhile the Z isomer

exhibited the band due to carbonyl at 1790 eV, Several other methyl Y¥-aryloxy-
crotonates 3a-g were also converted to the respective 3-sthylidensbenzofuran-2(3H)~
ones 7a-g and 8a-g in 75-80% yield. Fractional crystallisation in each case afforded
the respective pure 7 in 30-40% yield, Table 4. The benzofuranonss Ja-g were

completely characterised by spectral data (UV,IR,NMR and MS, see Experimental).

Table 4

No | Compound No. R‘ ,RZ R3 RI’ m.p yield %
1 7a H H H H | 5557 | 32

2 Ib H H CHy H | 7879 | 34

3 Tc H H o] H [119-120 | 33

4 7d H H OCH3 H |99-100 | 30

S Te H H -CH=CH-CH=CH-|110-112 40

6 7t CHy H H H [99-100| 35

7 79 OCH; H H H |109-110 | 38

The agsignment of structure l for the major product was based on NMR spectral
data and literature analogies. The high resolution NMR spectrum (250 fhz) of 7d
showed the following characteristics:§ 2,2 ppm(d,3H,3=7.5 hz),$ 3.7 ppm(s,SH,-DCH3),
6 6.03 ppm(dd, 1H),6 7.03 ppm(d,1H),57.14 ppm{d,1H),6 7.19 ppm(q,iH, olefinic
proton). The assignment of structure 7 for the major isomer was supported by
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comparison of the chemical shifts of the -CH3 protons of 2d (SCH =2.2 ppm) and
gg(SCH =2,35 ppm) with those reported in literature for methyl cis crotonate
(SCH =§.1a ppm), methyl trans crotonate(SCH =1,88 ppm) and trans-crotonic acid
(SCH3=1.90 ppm). Further, irradiation of tﬁa methyl signal of 7d ath2.2 ppm
resulted in slight increase in part of the aromatic multiplet, while irradiation
of part of the multiplet in the ragion 66.5-7.0 ppm resulted in noticeable
increase in the intensity of the -CH3 doublet in the differential NOE spectrum.
The broad band noise dscoupled 13C-NNR spactrum of 7d consisted of 11 lines. A
tentative assignment for the chemical shifts and multiplicities for every carbon
are: C,-156,29 ppm(s), C;-124.93 ppm(s),C4-114.74 ppm(d), Cg-149.15 ppm(s), Ce-
109.83 ppm(d),c7 -111,25 ppm(d),C8-148.04 ppm(a),cg—123.50 ppm(s), Cio- 140.83 ppm
(d), Cqq-17.15 ppm(q),C12-55.15 ppm{q).

In assigning the [ stereochemistry for 7, it is assumed that the effect of
carbonyl is far more dominant than that of phenyl ring.

Some efforts were made to find out whether the mixture of benzofuranones 7
and 8 could be converted completely to either of the isomers. Refluxing the
mixture in the case of 7d and 8d in dry chloroform containing p-toluenssulphonic
acid for 6hb howsver failed to alter the composition of the mixture. Irradiation
of the crude mixture in methanopl at 257 nm also failed to alter the composition.
Irradiation of pure 7d For shorter duration resulted in no change while at longer
hours (72h) resulted in 4:1 mixture of 7d and 8d. This composition remainsd
unaltered even on prolonged irradiation viz,, 10 days.

Mechanism

The mechanism of the transformation is most likely to involve an initial
3,3-shift followed by aromatisation and lactonisation to the 3-vinylbenzofuranone
10 which further undergoes isomerisation to 7 and 8 (Scheme 4).

Scheme &

LU — 0 —

COOCH3 CH

0~.20 00 0~ 20
_— R
R ‘@% R S H + x CH3
10 CHy H

Jw
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In none of the experiments performed, was the intermediate 10 isolated or
observed, indiceting the isomerisation to be a faster reaction.

There appeared to be only one vague rsport in the literature on 3-ethylidene
benzofuran-Z(SH)-onesa. The two benzofuranonss 7a and 8a wuere reportad to have
been formed in minor amounts in addition to Sa when 2H-chromens was reacted with
magnesium and the insitu generated cyclic allylmagnesium phenoxide was carboxylated
with C02 and acidified. The reslative ratio of 3a:7a:8a was found to bes 66:25:9.
While ths authors wers able to separate 9a from this mixture and characterise it,
no mention has been made about the separation of 7a and 8a and about their
characterisation. Although the authors haves given the spectral data for these
benzofuranones, it is not clear from the papsr whather the data wers taken on the
mixture or on pure compounds. No other characterisation excepting the NMR data
could be found in the paper.

Rearrangement of 3 in other solvents
The reaction of 3a(200 mg) in refluxing DEA(3 ml) far 4h resulted in clean
isomerisation to 4a. It is clear from our observation that what Sultanbawa st al

had prepared and tried to rearrange was not the required methyl ¥ -phenoxycrotanate
3a but the isomeric 4a . The esters 3b,3c and 3d were also isomerised to 4b,4c
and 4d in refluxing DEA.

The rearrangement of 3d in refluxing 0-DC1B for 20h was found to be very
sluggish bringing about little change in starting material whils in refluxing
decalin, & mixture of 7d and 8d was obtainsd as a gummy material after 5h, This
behaviour is in remarkable contrast to that of methyl «-aryloxymethylacrylates
2(see Scheme 1). This brings out clearly the importance of conjugation factor in
deciding the sase of Claisen rsarrangement, The rsarrangement of 3d in PEG-200 -
or DEG furnished 7d and Bd in very louw yisld, while charge induced conditions like
anhydrous Alcl3 or trifluorocacetic acid failed to bring about any change in the
starting material, This is again in contrast to the behaviour of methyl el-aryloxy-
methylacrylates{Ses 5cheme 1).

In conclusion, the Claisen rearrangesment of mathyl Y-aryloxycrotonates in

athylens glycol has led to a convenient and easy entry to 3-ethylidenebenzofuran=-
2{3H)-ones, for which no syntheasis has been described in the literaturs sc‘fars.
though quite a few methods are available for the synthesis of 3-alkylidenebsnzo-

Furan-2(3H)-onasTs.

EXPERIMENTAL

1. Genaral Considerations: Melting points and boiling points are uncorrected.
Infra red spectira wers recorded on Perkin-~Elmer{PE-1310) instrument. NMR spectra
were recorded on Varian E£M-390 or Varian XL~100 instruments with CDCl, as solvent
and tetramethylsilane(TM5) as ths internal standard. The chemical sh%?ts reportad
are in 6 scale, UV spectra were taken in methanol{Spactroscopic grade) using
Shimadzu 240 instrument. Mass spectra were taken using a Varian Mat CH7 mass
spectrometer. All the solvents employed in the present study were purified using
literature reported procedures,
2., Synthesis of 4: General procedure: A mixture of phenol(5.25g 56 mmol), methyl
¥-Bromocrotonats (56 mmol) and anhydrous potassium carbonate {112 mmol) in 100
ml of dry acetone was heated at raflux for 4h. The reaction mixture was cooled
and the inorganic salts were filtered. Concentration of the solution gave a
brown liquid which was taken up in sther., The sthermsal layer was washed with
2N NaOH (3x30 ml) until the aqueous leyer was neutral, The solution was dried
over anhydrous Na 586‘ Evaporation of the solvent gave a liquid which was
homogeneous on TLE. The boiling points and yields ars shown in Table 1. The esters
wers characterised by complete spectral data, see Table S,
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Table 5
NG. Lompound UvV(MeOH) 1RLCHCIL,)
Amax Am Ymax 2m~? NNR(CDC13/TNS) myi
1. 4a 230 nm 1720, 1650 63.1éd,2H,J=th), $3.5(8,3H,~0CH,) 192
(2640) §4.8{at,1H,H_ )y 66.2{d,1H,328hz,H,) (60.7%)
272 nm $6.7-7.1(m,5B,ArH)
(2400) -
2. 4b 230 nm 1720, 1660 $2.2 s,sa.arcnsg, 53.3£d,2H,J=th) 206
(2560) $3.7(8,3H,-0CH: )}, §4.8{dt,1H,H,), (60%)}
278 nm 66.3(d,1H,3=8R2), 66.5~7.0(m, 4R,
{2200) ArHj}.
3.  ac 230 am 1720, 1650 53.2§d,2H,3=ahz), $3.5(8,3H,00H,) . 226
(2040) 6$4.8(dt,1H,H, ), 6 6.2(d,1H,I=Bhz (60%)
275 nm $6.5-7.1(m,4R,ArH) 228
{2040) - (20%)
4o 4d 230 nm 1720, 1680  $3.2(d,2H,J=8hz), $3,6(s,6H,~0CH,) 222
(2640) $4,9(dt,1H,H, ), 6 6.3{d,1H,3=8hz)} (60%)
280 nm 86.7-7.1(m,4H, ArH).
(2400)

3., Attempted preparation of methyl Y¥-phenoxycrotonate 3a:
ar Wmmmhﬁm (30 ml) was heated
until 1 ssolved. The methanol was removed completely. To the NaOMe thus
formed, phenol{1,8g 20 mmol), methyl Y¥-bromocrotonats{3.58g 20 mmol) and DMF(40 ml)
was added and stirred at room temperature for 8h. The reaction mixture was poured
into 100 ml of water and the aqueous layer extracted with ether., The ether extract
was washed with 2N NaOH several times, water and dried over anhydrous Na,50,.
Remaoval of solvent furnished an oil. NMR(CDCl,/TMS) showsed signals at $é 3.1 ppm,
$3.5 ppm, 4.8 ppm, $6.2 ppm and betusen $ 6.7-7,1 ppm. From the inteqration of the
peaks, the ratio of 4a and 6a was found to be 1:1.
b. Using WabOH/MeUOH)T A mixturs of phenol{1.8g 20 mmol), methyl Y¥-bromocrotonate
(3.58q 20 mmol), NaOH(0.8g 20 mmol) in methanol(50 ml) was stirred at room temper-
ture for 8h, Methanol was distilled off and the residue treated with water. The
aqueocus layer was sxtracted with ether, Removal of the solvent gave a liquid, the
NMR spectrum of which showed the presence of 5Sa, 6a, and 3a in a ratio of 2:1:4,
c. Using K,CC./DMF: A mixture of 1.8g{20 mmol) oF phenol, 3.5g9(20 mmol) of methyl
X-Eromocrgfona e, 2.69{20 mmol) of K Chy in DMF (S0 ml)} was stirred at room temp-
erature for 8h, The reaction mixture Eas pourad into water and the aqueous layer
extracted with ether. The ether laysr washed with 2N Na0OH, water and dried over
anhydrous Nast ., Removal of solvent afforded a dark liguid, the NMR spectrum of
which shoued thg presencs of 3a, 4a, 5a and Ga.
d. Using K,CO./Acetone at room t@mpeTature T A mixture of phenol{1.8g 20 mmol),
methy !25r mocrotonate(3.58g9 <0 mmol), K C03(2.69 20 mmol) in 50 ml of acetone
was stirred at room tempsrature for 8h. ?he inorganic salts were filtered and the
solvent distilled off, The residus uwas taken up in ether. Workup as usual afford-
ed a ligquid which shoued the presence of 3a and 4a in a ratioc of 1:1 by NMR analysis
4, Praparation of Methyl Y¥-aryloxycrotonatss 37
General procedura: A mixturs of pBenol(ZUmmol) and anhydrous K,CCq {20 mmol)
in dTy acetone(oU ml) was stirred at 0°C for 15 min. To this mixtu;e, was added
a solution of methyl Y-bromocrotonate(20 mmol)} in acetone(30 m&) drop by drop
over a period of 1h, the reaction mixture being maintained at 0 C during the addi=-
téen. After ths addition was over, the rsaction mixture was continued to stir at
oYC for 2h and slowly allowed to come to room temperature. The stirring was
allouwed to continue for another period of 4h, After this period, the irorganic
aalts wers filtered and the acetone distilled off. The residue was taken up in
sther, The ether extract was washed with 2N NaOH and water and dried over anhy-
drous NaZSS . Evaporation of ether gavs a liquid, homogensous on TLC. The
boiling poigts and yields of 3a-h are shown in Table 3. Ths methyl %-aryloxy-
crotonates were completely charsccterised by spectral data, see Table 6.

Table 6
NO. Compound UV{MeOH) IR(CHCI NPR(CDCL. /TR TS
Amax nm_ Ymax C%I.I 3 m/z

1. 3a 240 24003 1710,1650 63.5(8,3H,~0CH-), 6 4.4(m,2H,~0CH,)  192(34.9%)

= 275(2400 65.9(d, 14, 3=1BRz,H, )66.5-7.0(m,5A

ArH +HB)

2. 3b 235(2560

= 285(2560) 1710,1650 62.2(s,3H,ATCHs), 6 3.6(s,3H,~0CH;)  206(40%)

64.4(m,2H,~0CH,),6 5.9(d,1H,I=18hz

Hy) 46 6.5=7.0TM, 4H,ATH +Hg).
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No. Compound UV (MeOH) IR(CHC1 )_1 NMR(CDC13/TMS) ms
Amax nm max &m m/z
3. 3c 240(2280) 1710,1650 ss.eEs,SH,-ocn )Sd.d(m,ZH,-OCﬁg), 226?41%)
- 280(2040 65.9(d,1H,J)=8 ,HA)LE.A-T.O(m, H, 228(18%)
ArH+HB)
4, 3d 232(2480) 1710,1650 ss.sis,sn,-ocn ),64.4(m,2H,-GCHa), 222(38%)
- 285(2480 6$5.9(d, 14, 398R ,HA)se.s-v.o(m,S
ArH+HB)
5. 3e 245(2460) 1705,1650 63.6§s,3H,-UCH )$4,6(m,2H,UCH, ), 242(45%)
= 2680(2220 §6.0(d, 1H,348R2, H, )66.7-7.6(m8H,
ArH+Hg)
6. 3f 240(2720) 1710,1650 §3.6(s,6H,-0CH )Sd.a(m,ZH,-UCﬂg), 222(39%)
= 275(2640 65.9(d, 11,3482, H, )6 6.5-7.0(m, 8K,
ArH+HB)
7. 39 230(2560) 1710,1650 $2.1Es,3H,ArCH3g,b3.5és,3H-bCH ),  206(323%)
270(1760 64.4(m,21,-GCH, ) 6 5.9(d, 1H, I=BRz,
HA)£6.3-6.B(m.SH,Arﬂ +HB)
8. 3h 240(2490) 1710,1650 53.6As,3H,-bCH Ye68.4(m,2H,-0CH,), 260(42%)
- 280(2140) 66.0(d,1H,3=18R2)66.4-7.1(m,4H,AcH
+H8). )
5. Rearrangement of methyl Y¥-aryloxycrotonates 3: General procedurse:

Rkearrangement of 3

in ethylene qlycol:

Tgthyl ¥-aryloxycrotonate 304 mmoljwas refluxed in ethylene glycol(20 ml) for

for 2 /2h,

The reaction mixture was cooled and poured into water.
layer was extracted with hexane.

The aquseous
The hexane extract was washed with 2N NaGH

solution and water and dried over anhydrous Nagsoﬁ. Removal of solvent furnished
+The s

a semisolid(85%).

are shown in Table 4.

TLC of this shoued two spot
hexane (50 ml) and concentrated to 10 ml and left overnight.
separated out from the solution as yellow crystals.

spectral data, see lable 7.

emisolid was dissolved in
The compound 7

The m.pts and yields of 7a-g
The benzofuranones were completely characterised by

Table 7
No. Compound UV(MeGH) IR(CHC1 NMR(COCL../TMS) MS
Anax nm  2max cal1 3 m/z
1. 7a 235(2720) 1770,1650 $2.2(d,3H,3=7.5hz),66.8-7.1 160(100%)
278(2640) (m,5H,ArH+0lefinic W)
2. 7b 240(2720; 1770,1680  $2.2(d,3H,3=7.5hz),62.4(s,3H 174(100%)
280(2640 ALCHy ) 166.5=740 (m.4H, ATH +
oleTinic H) -
3. Ic 240(2650) 1770,1650 $2.2(d,3H,J=7.5nz),66.7-7.4 20aé100%)
279(2480) (my4H,ArH +olefinic H) 206(33;3)
4. 4 242(2160) 1770,1650 $2.2(d,3H,3=7.5hz),63.7(s,3H 190(1003)
280(2000) -OCH Sss.s-v.o(m,aH,Arﬂ +
0197§nic H)
S. Te 242(2360) 1770,1650 $2.,2(d,3H,3=7.5hz),66.8-7.6 220(100%)
- 270(1650) (m,7H,ArH +olefinic H)
6. 7f 225§2760) 1770,1650  §2.2(d,3H,3=7.5hz),63.7(s,3H 190(100%)
290({2160) ~0CH, ) ,66.5-6.9(m,4H,ATH +
olef}nic H)
Te Zﬂ 240526&0; 1770,1650 $2.2(d 3H,3=7.5hz),£2.38(s,3H 174(100%)
282(2240 ATCH, ) 1666-7.3(m,4H,ATH +
olafinic H)
6. Reaction of the mixture 7d and 8d in PTS/CHCl.: A mixture of 7d and 8d (100 mg)

was ref luxed 1In dry CHCL
of salvent gave a residu

g(10 ml) 1in

which was

the presence of PTS(15 mg) For 6h.
treated with water,

Removal
The aqueous layer was

extracted with ether and the ether extract washed with water and dried over anhy-

drous Na,SO

indicateg n3 change in the ratioc of the benzofuranones 7d and 8d.

Removal of ether furnished a solid which on NMR spectral analysis
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7. Rearrangement of 3a in DEA: The compound 3a(200 mg 1 mmol) was refluxed in DEA
(3 mIJ for 6h. 1he reaction mixture was cooled and poured into water acidified

with concentrated HCl. The solution was extracted with ether. The ether extract
was washed thoroughly with 2N HCl, 2N NaOH and water and dried over anhydrous
Na,S0,. Evaporation of the ether furnished a reddish brown 0il(350 mg) which uas
ho%oggneous by TLC. Comparison and mixed TLC with 4a indicated definite formation
of 4a, NMR spsctrum showed signals at §3.1 ppm(d,2H),3,5(s,3H),64.8(dt,1H),66.2
(d,TH) and$6.7-7.1(mSH).The esters 3b-d were also converted to 4b-d in DEA.

8. Rearrangement of 3d in 0-DC1B: The compound 29(650 mg 2 mmol) was refluxed in
0-DCIB{S m’) for a period of 6h. The reaction was monitored by TLC., TLC indicated
no change in starting material after 6h. It was further refluxed for 14h and

0-DC18 removed under vacuum. orkup of the residue in the usual manner and analysis
by TLC showed only the presence of starting material. NMR spectrum indicated the
presence of 3d mostly, and a feu signals in the region 2-3.5 ppm.

9. cRearrangement of 3d in polyethylene glycol: ég 450 mg 2 mmol) was heated at
220°C for Zh in PEG-Z00. The reaction mixture was poured into water and further
extracted with hexane. The hexane extract was washed with 2N NaOH solution, water
and dried over anhydrous Na,S50,. Removal of solvent afforded a gum(250 mg). TLC
showed spots at Rf 0.7 and a.6g(benzene:hexane 1:1) corresponding to 7d and gd.
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