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APPENDIX I

CYANOETHYLATION OF SOME XYLENOLS TTEMPTED SYNTHESIS OF

*
3
-

6,7-DIMETHYLCEROMONE AND 5,7-DIMETHYLCHROMONE

Chromones form yet another group of important
heterocycles which are widely distributed in nature and a
large number of them have been synthesiséd by one or thé
other of the methods available for their synthesis. In the
present work attempts have been made to synthesise 5,7-di=
methyl- and 6,7-dimethylchromone from the appropriate
xylenols as these chromones have not been synthesised so far.

Auwers and D611. prepared 2,5,7-trimethylchromanone
from m-xylylmethyl ether by condensing with aerylyl chloride
in the presence of aluminium chloride, They also prepared
2,2,5,7-tetramethylchromanone from m-xylylmethyl ether by
condensing it with 8-f«dimethylacrylyl chloride in the
presente aluminium chloride, Adamas and Mecorney? reported
the formation of 2,5,7—trimethyl—é—chlorochroﬁone by the

e Clul DY -
Pechmann condensation off3,5-xylenol with ethyl acetoacetate

in the presence of sulpgiric acld,

Cyanoethylation of phenols provides a convenient
method for the synthesis of chromone derivatives, unsubstituted
in the heterocyclic ring. The intermediate 8 -phenoXypropionitrile

can be hydrolysed to the corresponding acid and the acid

. eyclised to a chromanone using cyclising agents sueh as
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anhydrous hydrofluoriec acid3 or conc, sulphuriec acid,
Alternately the corresponding Fﬁwpionitrile can be cyclised
using Friedel-Crafts catalyst such as anhydrous aluminium
chlorideu. H’eininger5 cyclised f-aryloxy propionitriles to
chromanones through the intermediafe formation of chromonimines,
Bechman and Levine6 cyclised various B-aryloxy proplonitriles
to chromanones using either sulphuric acid or phosphoric aeid
These chromanonescan be dehydrogenated to chromanes by using
palladium and charcoal or selenium dioxide, The sequence of

reactions is given below ¢
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Merchant et a.l.ha,ghave built up a Y-pyrone ring

on various hydroxycoumarins, through cyanoethylation, Frajapati
and Sethnaw synthesised a number of bichromonyls from
diphenyl derivatives through cyanoethylation.,Thus they
synthesised 8,8'-bichromonyl and 6,6'-bichromonyl (I), 8,8'-
bichromonylmethane and 6,6!-bichromonylmethane (I1), 6,6'-bi-
chromonyl ketone (III) and 6,6'-bichromonyl sulfone (IV) from
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2,21d1hydroxy~and 4+ dihydroxydiphenyl,2,2! ~dihydroxy- and
4,4 ~dihydroxydiphenylmethane, %,4 -dihydroxybenzophenone and
4,4 wdihydroxydiphenyl sulfone respectively., Various
condensing agents used by them were sodium hydroxide, sodium
methoxide, cuprous chloride, cupric oxide and triton B,
They reported thé best yield when cupric oxide was used,

The present work deals with the attempted synthesis
of {1) 6,7-dimethylechromone and (2) 5,7-dimethylchromone,

Attempted synthesis of 6,7-dimethylchromone

3,4-Xylenol (V) was condensed with acrylonitrile
in the presence of cupric oxide and the g-(3,i~dimethylphenoxy)-
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-propionitrile (VI) obtained was hydrolysed by heating with
hydrochloric acid and acetic acid to the §-(3,4-dimethyl-
phenoxy)propionic acid (VII), Attempts were mede to cyclise
this acid by heating with polyphosphoric acid 4id not
succeed, It was cyclised by keeping it with'conc. sulphuriec
acid for 10 minutes to give 6,7-dimethylchromanone (VIII) in
a very poor yield, Its dehydrogenation with palladium and -

charcoal to 6,7-dimethylchromone (IX), however, did not succeed,

Attempted synthesis of 5,7-dimethylchromone

345-&ylenol (X) was condensed with acrylonitrile
in the presence of cupric oxide and the p-(3,5~dimethyl=
phenoxy)propionitrile (XI) obtainéd_was hydrolysed by heating
with hydrochloric acid and acetic acid to the g-(3,5-dimethyl-
phenoxy)propionic acid (XII), Attempts were made to cyclise
this aeid to'5,7~dimethylchromanone (XIII) by keeping it with
acetic anhydride when a syrupy product was obtained which was
insoluble in sodium bicarbonate and sodium hydroxide solutions.
Attempts were made to purify it by crystallisation and by
chromgtography but it could not be obtained in a pure solid
form, However, IR spectrum of this syrupy product showed
absorption at 1685 cm,'! characteristic of Y-pyrone carbonyl
group, Attempts were made to dehydrogenate this syrupy product
directly to 5,7-dimethylchromone (XiV) but it met with failure

and an uncrystallisagble product was obtained back,
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BEXPERIMENTAL

8-(3,4-Dimethylphenoxy)propionitrile (VI) =z

) 3,4Xylenol (1.0 g.) was refluxed with acrylo-
nitrile (5 ml.) and cupric oxide (0,1 g,) for 28 hr, on a
wire gauze, The reaction mixture was then filtered and poured
in dilute sodium hydroxide, The solid separated was washed
with water and crystallised from petroleum ether, M,p, 69%,
Yield 0,7 g, IR in nujol : 2260 cm:‘ (-CN),

Analysis : Found ;s C, 75.35 5 H, 7.4 3 N, 8,13 %
CyiHysON  requires : C, 75.M% ; H, 7.43 5 N, 8,00 %,

g-(3,4-Dimethylphenoxy)propionic acid (VII) :

The above nitrile derivative (1,0 g.) was refluxed
with acetic acid (10 ml,) and hydrochloriec acid (20 ml.)_for
5 hr, on a wire gauze, The solid separating on cooling and
diluting the reaction mixture with water was purified by
the treatment of sodium bicarbonate solution which on
acidification gave the acid which crystallised from didute
alcohol in fine white needles, IR in nujol : 1700 cm: (=CO0H) ,- ~
Analysis : Found s C, 67.70 5 H, 7,06 % .
Cy1H4u03 requires : C, 68,05 ;3 H, 7.22 %,

e

6,7-Dimethybehromanone (VIII)

The above acid (0,5 g.) was kept w{gh conc, sulphuric
addle “}‘O
acid for 15 min, a%? the mixture was decomposed-in ice cold
whie
water, The solidLseparated was washed with sodium bicarbonate

and water and crystallised from alcohol, M,p, 221°, IR in
m‘ -
nujol : 1680 em, ( Y-pyrone ),



Analysis : Found : C, 7543 3 H, 6,20 ¢
Cy1Hy 002 requires : C, 75.88 3 H, 5.75 £%. -

14

Attempted dehydrogenation of-6,7~dime§hylchromanong (i) s

The above chromanone (0,5 g.) in diphenyl ether
(2 ml.) was refluxed with palladised charcoal (2,0 g.) for
10 hr, It was filtered hot and the so0lid separated by
cooling the reaction mixture was crystallised from alcohol,
M.p., 221°, Mixed m.p. with 6,7-dimethylchromanone was not

depressed,

8=(3,5-Dimethylphenoxy)propionitrile (X)

~ 3,5-Kylenol (1.0 g.) was dissolved in acrylonitrile
(10 ml.) and the mixture was heated with cupric oxide (0,1 g.)
for 25 hr, oh a wire gauze, It was then filtered and poured
in dilute sodium hydroxide, The solid separated was washed
with sodium hydroxide solution and water and crystallised
from petroleum ether, M,p, 93°. Yield 0.8 g, IR in nujol :
2250 cm:’ (=CN),

Analysis : Found C, 75.82 5 H, 7,76 3 N, 7.63 %

CyyHy30N  requires : C, 75.4% 3 H, 7.43 3 N, 8,00 4%,

8=(3,5-Dimethylphenoxy)propionic- acid (XI)

The above cyano derivative (1,0 g.) was dissolved
in minimim quantity of acetic acid and hydrochloric acid
(20 ml,) was added, The mixture was refluxed on a wire gauze

for 5 hr. The solid separatig, on cooling and diluting the

reaction mixture,was purified by sodium bicarbonate as usual,



It was crystallised from ééhvkuhmeﬁhq M,p. 93°, The mixed
m,p., with cyano derivative was depressed by 20°, IR in
nujol 1720 cm:t (=CO0H), '
C, 67.57 5 H, 6,92 3%
Cy1Hyy03 requires : C, 68.0? 3 Hy 7.21 4.

Ko ‘ .

inalysis : Found

Attempted :goyelisativb.ofctbe:abovelacifuuix: o) 3

The above acid (0,5 g,) was kept with acetic
anhydride (10 ml,) overnight., The reaction mixture was poured
into water when a pasty produet separated whieh was insoluble
in sodium bicarbonate, Attempts were made to purify it by
erystallisation or chromatography but syrupy product was
obtained in each case, Attempts were then made to dehydroggnate
it with palladised charcoal with a hope to obtain §,7-dimethyl-
chromone in a pure form, but it did not work and the same
syrupy product was obtained, IR in nujol : 1685 cmt.
(Y-pyrone).,



9.

10,

REFERENCES

K,V,Auvers and #,Doll., 4nn., 421, 86,108 (1920),
AMamfs and Mecorney., J ,Amer.uﬁem.soc., 67, 798
(1945) . ,

O.,Dann and H,Hofmann., Ber., 95, 1446 (1962) ;
C.a., 57, 8535 (1962),

F,irndt and G,Xallner,, Ber,, 578, 202 (1924) j
C.a,, 18, (2167 (1924,

S.4,Heininger,, U,3,rat,, 2792407 (1957) 5 C.A.,
51, 16562 (1957),

G,B,Bachman and H,R,Levine,, J.Amer.Chem.éoc., 70,
599 (1948).

JA Merchant,, J.Chem,Soc,, 1544+ (1969).

J .8 Merchant, J,t,Patell,, Curr, Sci,, 37 (1W), 404
(1968),

J A Merchant, J M ,ratell and (Mrs,) N,V Barve,,
J.Indian Chem.Soc,, 48 (3), 241 (1971),
S.pP.frajapati and S.Sethna,, J.Indian Chem,Soc.,
‘853, -300 (19726)," 7c, tu. -l



