HETEROCYCLIC COMPOUNDS.

Part VII. Coumarins from Resacetophenone and Cyclic-f-ketonic
Esters.
By Nazirk Aumap CHOWDIIRY

AND
R. ). Disal.

(From the Departinent of Chemistry, Muslim Unieersity, ligarh.)
Recetved May 60, 1038,
Received in Revised form on June 6, 1938,
(Communicated by Dr. R. K. Asundi, m.se., rha.)
Desar anp Tlanmp! showed {hat resacetophenone condensed  with aceto-
accetic ester in the presence of phosphorus oxychloride with  the formatior
of  T-hydroxy-t-acetyl-f-methyleoumarin, Extending  this  reaction  te
cthyleyelohexanone2-carboxylate,  we  find  that  resaccetophenone  undae
similar  conditions,  gives  T-hydroxy-G-acetyl- (1" 0 2" 0 4 7 3)-cyclohiexeno
cotmarin (1), Its constitution was established by the fact that it gave <
strong  ferrie chloride reaction showing  the  ordho-position  of  OTI ang
-COCTL, groups.  Further, veduction by Clemmensen’s  method  gave
T-hydroxy-Geethyl-(I" 0 27 0 4 0 3)-cvelohexeno coumarin which was  alse
prepared for comparison by condensing Ad-cthylresorcinol with cyclohexanone
S-carboxylate in the presence of concentrated sulphurie acid,
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Other cyelic-B-ketonie esters like 4-methyleyclohexanone-2-carboxylate
S-methyleyelohexanone-2-carboxylate  and  frans-B-decalone-3-carboxylate
condensed similarly with resacetophenone with the formation of 7-hydroxy-
6-acetyl-4-methyleyclohexeno-(17 @ 2" 0 4 ¢ 3) 5 T-hydroxy-6-acetyl-b-methyl
eyclohexeno-(17: 2" 1 4 @ 3)-, and 7-hydroxy-6-acetyl-frans-octalino-(2: 3" 4: 3)-
coumaring (II).  As cach of them was reducible by zine amalgam to then
T-hydroxy-6-c¢thyl analogues which could be casily prepared {rom 4-cthyl
resorcinol and the respective B-ketonie esters, the constitution of thesc
coumarins was clearly established.
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Ethyl-2-keto-trans-decalin-3-carboxylate was prepared by the
tion of Ko6tz’s? method ; according to Hiickel and Goth,® but t
investigators have not determined the constitution. We found th
tion with alkaline potassmm permanganate gave a quantitative

trans-cyclohexane-1 : 2-diacetic acid ; which could arise only from 3-
late (III) and not from 1- carboxylate (IV).
CH, CH, CH, CH-CO,Et
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6-Methylcyclohexanone-2-carboxylate did not react with
phenone in the presence of phosphorus oxychloride. We are busy <«
these esters with substituted resacetophenones as well as the preps
coumarino-chromones from .these coumarins.

Experimental.

7-Hydroxy-6-acetyl-cyclohexeno-(1’ 2’ : 4 : 3)-coumarin.—A mi
cyclohexanone-2-carboxylate * (5 g.), resacetophenone (4.5g.), PI
oxychloride (3 c.c.) and dry benzene (25 c.c.) was. heated on the w
under reflux for three hours. 7The benzene solution was poured
the sticky, black residue was thrice extracted with benzene (15 c.c.
The residue left after the removal of benzene crystallised from d11u
in needles, m.p. 237° C. (Found: C, 69-5; H, 5-5; CisH 1,04
C, 69-8; H, 5-4 per cent.) The coumarin is solublenn alcohol
benzene and glacial acetic acid but sparingly solublé.in- hexane a1
Its alcoholic solution gives a reddish-violet coloura‘uon Wlth ferric

The acetyl derivative prepared by heatmg the coumarin (0-5
acetic anhydride (5 c.c.) on a sand-bath for three hours, crystall
dilute alcohol in needles melting at 199° C. (Found: C, 67-9 ;
Cy:H 1605 requires C, 68-0; H, 5-3 per cent.) :

Reduction to T-hydroxy-6-ethyl-cyclohexeno-(1' : 2" : 4 : 3)-coumn.
alcoholic solution. of the above coumarin (0-5 g.) was added to am:
zinc dust (5 g.) covered with hydrochloric acid (15 c.c.) and the mi
heated under reflux on sand-bath for three hours. “The prec1p1tate
on cooling was filtered off, extracted with alcohol to get rid of zinc
the alcoholic solution concentrated, when prismatic needles m
218°C. were obtained. This was identical in m.p. and mixed m.p.
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coumarin obtained {rom 4-cthylresorcinol and cyclohexanone-2-carboxylate,
by Z. Ahmad and Desait

T-Hydroxy-6-acelyvl-4"-methvlcyclohexano-(1' :© 2° 1 4 @ 3)-coumarin, was
similarly prepared from  resacetophenone (5 g.), 4-methyleyclohexanone-
Z-carboxylate (5 g.), POCL, (3 c.c.), and dry benzene (20 c.c.) as usual, and
crystallised from dilute alcohol in fine needles melting at 262°C. Its alco-
holic solution gave a reddish-brown colour with ferric chloride. (Found : C,
T4 H, b8, C MOy tequires, €, 70-6; H, 5-9 per cent.) Reduction
with amalgamated  zine  dust gave T-hydroxy-G-ethyl-4"-methylcyclohexeno-
(17227 4 0 3)-cormarin, identified by m.p. and mixed m.p. with an authentic
specinien.

A mixture of 4-cthylresorcinol (3 g.), 4-methylcyclohexanone-2-carboxy-
late (3 g.) and concentrated sulphuric acid (10 c.c.) was left overnight and
poured over ice. The solid erystallised from dilute alcohol in tiny plates
melting at 262" C. It dissolved in alkali with a yellow colour and blue fluores-
cence.  (Found @ ¢, T4-15 M, T-1; C 1,04 requires C, 74-4; H, 7-0 per
cent)  The acefvl dertvative crystallised  from  dilute aleohol in lustrous
plates melting at 146" ¢ (Found: €, 72-15 H, 6-8; CsH Q4 requires
C, 720 11, 6.7 per cent.)  The methyl ether prepared by shaking the alkaline
solution of the coumarin with dimethyl sulphate crystallised from dilute
aleohol in flat needles melting at 158° ¢, (Found: C, 74-8; H, 7-6;
C, 11,00, requires €, 75-0; 11, 7-6 per cent.)

7. vdroxy-6-acetyl-h-methvleyelohexeno-(1' : 2" 1 4 1 3)-cowmarin, was
proparcti from resacetophenone (3 g.), S-methyleyelohexanone-2-carboxylate
(3 g), POCL (3 c.c) and dry benzene (20 ¢.c.) by the usual method and
crystallised from dilute alcohol in small needles melting  at 2568° C. Its
alcoholic solution gave a reddish colour with ferric chloride. (Found : C,
70-6: 11, 6-0 C ;O requires C, 70-6; H, 5-9 per cent.) It could be
redaced to T-hydroxy-G-ethyl-5'-methyleyclohexeno-(1' @ 2" 1 4 @ 3)-coumarin, .
identified by m.p. and mixed m.p. with an authentic specimen.

7»Ilivdmxy—(i—athyl-ﬁ’-methquyclohaxeno~(1’ . 214 1 3)-coumarim, was
obtained by the usual method from 4-ethylresorcinol and 5-methylcyclo-
hexanone-2-carboxylate and crystallised from dilute alcohol in small plates
melting at 202° €. The ycllowish alkaline solution gave blue fluorescence,
while its solution in concentrated sulpburic acid gave violet fluorescence.
(Found : C, T4-2; T, 6-9; CqH,0y requires C, 74-4 5 H, 7-0 per cer}t.)‘
The acetyl derivative crystallised from dilute alcohol in fine needles melting
at 167" C. (Found: ¢, T1:8; H, 6-9; C,H,0, requires.C, 72-0; H, 6-7
per cent.). The methyl ether crystallised from alcohol in lustous plates
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et
melting at 127°C. (Found: C, 74-9; H, 7-7; C;H,,0; requires C, 7
H, 7-6 per cent.)

=,
Preparation of trans-B-decalone-3-carboxylate.—This was prepared P

slight modification of the method of Hiickel and Goth (loc. cif).

To a cooled solution of sodium ethoxide (6-6g. Na; 80 c.c. ab-‘f’()}tjf‘;
alcohol) a mixture of frans-B-decalone (42 g.) and absolute ethyl oxalate (4= i;(i
was slowly added with constant shaking, and the mixture allowed to = #
in ice-cold water for six hours and then at the ordinary temperature foX
days. The mixture was freely diluted with water, and made slightly 9“; T
with ice-cold hydrochloric acid, when a thick oil was precipitated. 1 tus
was extracted with ether, and the ethereal solution was extracted "':’ f”x
5 per cent. NaOH solution to remove the unreacted decalone.- 1 }'ff'
alkaline solution om acidification gave almost pure #ans-B-decaloOIre” *
glyoxalate which was extracted with ether, dried and recovered- Bt
alcoholic solution gave a blood-red coloration with ferric chloride. Xt -
heated in an oil-bath at 180° C. for two hours, taken up in ether, and 1 hie
ethereal solution extracted with 5 per cent. NaOH solution to rexar¢*™v
B-decalone which was also formed as a by-product during heating. 71" he
alkaline solution on acidification, gave frams-B-decalone-3-carboxylate wwliich
was extracted with ether, dried and distilled. It boiled at 145-50°C./6 z11211il.
and immediately solidified on cooling to large, beautiful, rectangular plaxt « .
melting at 46° C. It could be easily crystallised from hexane. Its alcolrc¢slic
solution gave indigo-blue colour with ferric chloride.
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Oxidation to trans-cyclohexamne-1 : 2-diacetic acid.—To the ester (O -5 51}
dissolved in N/10 NaOH (20 c.c.) 5 per cent. potassium permangaiizite
(40 c.c.) was gradually added, and thoroughly shaken. Sulphur dioxide -~~~ i
passed to remove the excess of permanganate and the precipitated manga1r¢-: v
dioxide was filtered off. The alkaline solution was concentrated oxax 1t lic
sand-bath, and strongly acidified with concentrated hydrochloric ac-i«l,
when a crystalline acid melting at 164° C. was obtained. ‘This was ideratific-d
as frams-cyclohexane-1: 2-diacetic acid by mixed melting point witlh :in
authentic specimen obtamed by oxidising #rans-B- ~decalone with concentxrat ¢l
nitric acid according to the instructions of Kandiah.5

T-Hydroxy-6-acetyl-trans-octalino-(2' : 3’ : 4 : 3)-coumarin, was prepax -
by the usual method from resacetophenone (3 g.), trans-B-decalone-3-carb o: N -
late (3 g.), POCl; (2 c.c.) and dry benzene (15 c.c.). The coumarin cryrst;,1.
lised from dilute alcohol in fine needles melting at 250° C. Its alcoier1je
solution gave brownish-red coloration with ferric chloride. (Found - o
73-0.; H, 6-5; C;;H,,04 requires C, 73-1; H, 6-4 per cent.) When reducwgi
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by amalgamated zine, it gave T-hydroxy-G-ethyl-trans-octaline-(2' 1 3" ¢
coumarin, which was also oltained by condensing 4-ethylresoreinot
with (rans-B-decalone-3-carhoxylate (1-4 g.) in presence of concent
sulphuric acid (16 c.e). It erystallised from dilute aleohol in needles
at 308" C. This coumarin forms a sparingly soluble sodium salt when
ed with @ dilute solution of caustic soda, and gives blue fluorescenc
could not he methylated by alkali and dimethyl sulphate,  (Found : C, 1
H, 78, CpllyOy requires €, 765 11, T+4 per cent.)

The acetvl devivative crystallised from dilute aleohol in needles my
at 172 Clound 0 €, 739 10, 7.2 Cy 11,04 vequires C, 7415 11,
per cent.)

Suntmary,

Resacetophenone has heen condensed  with eyelie-f-ketonie esters
cyclohexanone-2-carhoxylate, alkyvleyclohexanone-2-carhoxylates and
B-decalone-S-carhoxylate in the presence of phsophorus  oxychloride
the Tormation of 7-hydroxy-6-acetyl derivatives of eyleohexeno- and oct:
COUnLATIIS,
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