CONDENSATION OF C-ACETYL METHONE WITH
AROMATIC ALDEHYDES *

By Balkrishna H Tyer

Dieckmann and Stew (Ber, 1904, 37, 3370) prepared O-acetyl
methone (I) by the action of acetic anhydiide on methone m presence
of pyridine, al ordinary tempeiature It 1s an o1l with a neutral 1eac-
tion, bp 144°/18 mm By boiing methone with acelic anhydride
and sodmum acetale they got C.acelyl methone (mp 86°, bp 127-
128°/14 mm. o1 250° al ordnary pressure) which they represented by
the two tantomeric formulee (IF) and (III). It has a strongly acid
1eaction
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If C-acetyl methone possessed the structure (II), 1ts condensa-
tion with aromatic aldehydes was expected to give hydroxy chalkones
of type (IV, R=aromatic aldehyde residue) from which the corres-
ponding flavones of type (V) could be prepared by established
methods It has been known that resotcmnol nucleus occurs i the
vast group of natural flavone colouring matters A good many of
them have been synthesised, particularly chalkones from resacetophe-
none and its mono- and di-methyl ethers

* Txtiacted from the author’s thesis for the Ph D Degtee of the Unwversity
of Bombay,
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However, compounds confaming a substiuled hvdio-aromadie 1mg
fused with the pyrone ring 1 the flavone series seems fo lave not so
far been described i literatwie  Hence, it was ol addittonal mierest
to synthesise a few of them

C-acetyl methone has now heen suucessfully condensed wilh
benzaldehyde, sahcylaldehyde, salicylaldehyde-methvlcther, antsalde-
hyde and piperonal  Condensalion with o-ntliobenszaldehyde and
vanlin were not successful

When C-acetyl methone was condensed with benzaldehyde m
presence of alcoholic potasstam or sochum hydioaide ol ordinay
temperatmie (Cf Mahal and Venkalaraman, J S, 1933, 617) a
yellow crystalline subsiance, m p 99°, was obtamced  'When the same
condensation was catried out al the temperatuie ol the boding watet
bath, a substance having the same meliing pont as betore (undepiess-
cd on admuxture) but having a darker colour (otange) which i nol
change even after 1epeated crystallisations using nottte, was oblamed.
At first the 1esulting compound was considered to he a hydioxy
chalkone of type (IV) (Gf lyet, Indwan Sc Cong Proc, 1939, 26, 60)
But aticmpts to prepate its acetyl deuvalive (VI) and converl the
lalter mlo the dibromude (VII) which on ticalment with alkalt would

have yielded the flavone (V)—according to Koslanechi—wete un-
successful
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For the reasons enumerated below, a tautomeric flavanone
structure (VIII) or (IX) has now been suggested for the product
The rcasons atc (1) Acelylation did not take place under the
different conditions tried, viz, (a) with acetic anhydiide and pyndime
at ordinary and clevated temperatuies, (b) with acetic anhydride
and concentrated sulphuric aad, (¢) with acelic anhydiide and sodmm
acclaic  Every lime the pioduct was recovered unchanged (2)
Bromine did not add up easily m the cold  Bul on standing for long
o1 at clevated temperature, biommation took place with vigoious
cvolulion of HB1 indicaling occurience of substitution and nol of
addition as should have been the case if the compound had a
chalkone stiucture  The product of brommation was a penla-bromide
for which stiuctuie (X) has been tentatively assigned On ireat-
ment with alecoholic KOH, the bromo compound yiclded a pasty stutt
trom which notlhung delmite could be 1solated

CIIBr B,

(8) The producl of condensation could nol be methylated with methyl
sulphate  (4) On liying to prepate the correspondmg flavone (V) by
ticating the product with hydrogen peroxide and alcoholic KOH (Cf
Oyamada, Bull Chem Sovc, Japan, 1985, 10, 182) the orignal sub-
stance was recoveied  (3) On 1efluxing its solulion 1 2 N NaOH
for 2 hours no change happened The expected flavone fission products
were not formed  (6) Its solution m concentrated sulphuiic acid did
not show any fluorescence as the flavones generally would (7) On
reduction with magnestum powder and alcoholic HCI, characteristic
flavanone colot alion—amber m this case—was obtamed Chalkone
derwvalives do not gwve coloration under these cucumstances (Cf
Shwmoda, J Pharm Soc, Japan, 1928, 48, 214 , American Chemacal
Abstracts, 1928, 22, 2947)  (8) Direct formation of the flavanone is
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possible as it 1s known thal o-hydioxy acetophenone dertvatives can
be condensed with atomatic aldehydes {o yedd flavanones (Kostanedhy,
Levi and Tamboi, Ber, 1899, 32, 826) (9) From the molecular
weight of the product 1t could be mferred that only molecular propor-
tions of the acetyl methone and the aldehyde 1cated

The facts that the substance 1s soluble m 2 N. NaOTI, {tom
which solution it could be 1e-precipitated by carbon dioxade and that
it gives coloiation with ferric chloride would mdicate that the  CIL-
CO- grouping of the hydioaromatic 1mg esisted - the enolic form
~CH=C(OH)~ Hence the produci may more properly be represent-
ed by structure (IX) than (VIII) Its nomendlatuie will then be
5-hydioxy-7 7-dimethyl-A°®7 8-dihydioflavanone

Oximation by the ordinary method and also by the method of
Gulatr and Ray (Current Sce, 1936, 5, 75) led lo the lormation ot
muxtures from which nothing dehnite could be wsolated  Probably
this 1s due to the formation of sterio-isomeric mono~ and di-oxmmes

The product yielded a high meltmg, msoluble Ms-(2 4-
dinttro-phenyl)-hydrazone 2 4-dmutiophenylhydiozones ob - flavone
and flavanone were previously prepaied by Mozingo and Adkins (J
Amer Chem Soc, 1938, 60, 669)

Experiments to converl the {flavanonc denvative mto s
corresponding flavone by PCI, (Lowenben, Ber | 1924, 57, 1515) and
by SeO, (Venkataraman et al JC 8, 1935, $67) weie not suecessful
Thus 15 explamed as duc to PCl; and SeOQ, actmg on the hydio-ato-
matic ring also—in addition {o the oxidation of the pytone 1mg—thus
leading to mote than one product of reaction

The other compounds prepared duimg the mvestigaton
were (1) 2' 5-dihydroxy-7 7-dimethyl-A°®-7 8-cihydrollavanone, (2)
#-methoxy-5-hydroxy-7  7-dumethyl-A%7  8-dihydroflavanone, (3)
4"-methoxy-5-hydroxy-7 7-dimethyl-A®-7  8-cihychoflavanone, and
4) 3 4"-dioxymethylene-5-hydroxy-7 7-dimethyl- A7 8-dihydio-
flavanonc  In all these cases, the producls obtamed by carrymng
out the condensation at the temperature of the hotlmg water bath
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were of orange colour, while those prepared by conducting the experi-
ment at ordinary temperature were yellow  Therwr melting points and
propetties were similar - Probably this 1s a case of chromo-somerism
The bis-2 4-dimtiophenylhydrazones of these products also have
been piepared  The bis-2 + 4-dimirophenylhydrazone of C-acetyl
methone was also prepared for comparison , this has not been report-
ed i Iiteratwe bhefore

Clemmensen 1eduction of the benzaldchyde product yelded
an o, bp 285-290°/684 mm (decom) Its alcoholic solution did
nol give coloration with feiric chloude It was msoluble 1 alkal
Owing to the mecagie quantity, the ol was not turther invesiigated
Perhaps 1t may be the corresponding flavan derivative  Mozingo and
Adkms (loc cet) prepared {lavan by the catalytic hydiogenation of
flavanone

The present study seems to indicate that C-acetyl methone
possesses a true acetyl stiucture (II) and not a methyl substituted
hydioxymethylene-cyelo-hexanedione structure (ITI)

EXPERIMENTAL

Pieparation of C-acetyl methone —(Cf Diechmann and Stewn,
loc cit ) —A nuxturg of methone (40 g), acetic anhydride (200 cc)
and fused sodiim acetate (8 g) was refluxed on a sand bath for 8 to
10 hours The excess of acclic anhydride was then distiled out
under 1educed pressure.  The residue was poured into iced water
and the sepataled 311 was taken up m ether  The ecthereal solulion
was washed twice with water and then shaken with a concentrated
solution of copper acetate till no more of the copper salt of C-acetyl
methone sepaiated out This was collected on Buchner funnel,
washed successively with waler, alcohol and ether  On decomposing
the copper salt with dilute sulphuric acid, C-acetyl methone was
re-geneiated, It was taken up mn ether, washed free of mumeral acid,
diied (MgSO,) and distilled, bp 245-248°/685 mm , yeld 27 g
Equally good results were obtaned by heating the acetylation mixture
on a bolling water bath for 42 hours
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Bis-2 4-dimts 0]J7z,mijl7bgﬂli(Lzmm of C-aeelyl melhone --To o
solution of 2 4~dmitrophenylhydrazme (1 g) m alcohol (15 ¢ <) con-
tammg concentiated sulphuic aud (2 ¢ ¢ ), C-acetyl methone (04 g)
dissolved m alcohol (5 ce) was added  On g and shaking,
a crimson precipitate sepatated at once T was then tefluned on a
water bath for about 2 howrs and the precpitate filfered outl while hot
It was washed with dilute acid, watet, alcohol and cther, mp 315-
390° decomp , yeeld 1g (Found N, 2088, C IT, ON, tequues
N, 20 66 per cent)

5-lydroxy-7 7-dvmelhyl- -7 S-dehydioflavanone (I'X) —To
a solution of C-acelyl methone (I8 g) and benzaldehyde (1 g) m
a small quantity of aldehyde-fice alcohol, sodum hydioxude (L8 g)
dissolved m mummmum quantity of water was added  More  alcohol
was added 1if necessary and the clear solulion was left al otdmary
temperature for about 20 hours  Then it was diluled wath water and
erther carefully acidified with dilute hydiochlonie acid under we-cool-
mg or saturated with carbon dioxide, when o yellow  preapitate
resulted  If the acidihcation was not done catclully an ol tesulied
which would solidily on standing ot ou trcatment with a cold solution
of sodmm bicarbonate  This was collected, washed with water and
crystallised from dilute alcohol , yellow needles, mp. 997, yield 1 g
It 1s soluble m all organic solvents and alsoen ¥ N NaOTT It
alcoholic solution gives crimson colotation with ferrie chlonde  Dis-
solves 1n concenliated sulphutic acid gving a 1ed coloured solation
When reduced with magnesium powder m alcoholie TICH an amber
colour was produced (Found C, 7580, II, 736, MW by Rasls
method, 259, C,;H,O, 1equues C, 7556, 1L, 667 per cent , MW
270)

When the above reaction was carried oul by iefluxing the
mixlure over a water bath for 13 o 2 hows, the yield ol the product

was moie or less the same, only, the colour of the producl was
orange

Bus-2 d-dvmitrophenyllydr azome —Piepaicd hom 06 g ol
the substance and 1g of 2 4-dinttrophcnylhydiazme m the usual
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mannet , yeld 1 g, mp 220-225° decomp Insoluble wm almost all
organic solvents  (Found N, 1786, C,,H,,ON; requues N, 17 78
per cent)

Bromunation of (IX)  Foymateon of the penta-bromde (X) —
To a solulion of the {lavanone derivative (2 g ) in diy carbon disulphide
(50 cc), dry bromunc (2 cc) was very giadually added The re-
action mixture was kept boiling by heating on an electically heated
water bath  There was copious cvolutton of HBr  When the
reaclion was ovet, caibon disulphide was distilled out and ether
added to the 1coaidue  The 1esulling white solid was collected on
filler paper, washed with ether and dried (26 g) It was crystallised
from tolucne (80 ¢ ¢ ), fine while silky ncedles, 1 6 g, mp 178° Itis
msolublc in methyl and cthyl alcohols and carbon ieirachlonide,
soluble 1 chloroform, toluene and xylene (Found Br, 5889 and
59 2, C,H,O,Br; 1cquues Br, 59 97 per cent)

2 6- Dilbydroxy- 7 7-dvmethyl- A°- 7 8-dihyds oflavanone-
(Cf IX)—This was prepated as 1n the former case from C-acclyl
methone (36 g), salicylaldchyde (25 g) and sodwuum hydroxide
(36 g), crystallised from methyl alcohol or aqueous ethyl alcohol ,
yellow needles, m p 150-151°, yield 13 g (Found C, 7094, H, G 43,
C,,H;,0, requires C, 71 33, H, 6 29 per cent)

B1s-2  4-dinstrophenylhydrazone —This was  prepaicd from
07 g of the flavanone and 1 g of 2 4-dimitiophenylhydrazine , yield
05g ,mp 215-218° decomp (Found N, 17 81, CyyH,0,N; requircs
N, 17 34 per cent)

2" Methory-6-Tydr ory-?  7-dvmethyl- A°-T S-duhydr oflacanone
(0f IX)—Piepared from salicylaldehyde methyl ether (28 g),
C-acetyl methone (36 g) and NaOH (36 g), yellow crystals from
alcohol, yeld4 g, mp 105-107° (Found C, 7207, H, 659,
CsH,,0, 1equires C, 7200, H, 6 67 per cent)

Bus-2 d-dumitrophenylhydiazone—075 g of the flavanone
gave 12 g of this derwatwe, mp. 237-240° decomp (Found. N,
17 07 , C,H,ON; requires N, 16 97 per cent)
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4'-Methory-5-hydyory-7 P-dvmothyl-0N-7 S-dthyd roflar anone
(Cf IX)—Prepaicd fiom arsaldehyde (136 ¢), G-acdyl methone
(18 g) and NaOH (18 ¢g), yellow cystals from alcohol ) 17 g
mp 132-183° (Found C,7183,H,7 09, CuIL,Ogrequues C, 7200
H, 6 67 per cent)

Bis-2 4-dunitrophenylhydrazone —0 75 g of the flavanone
yielded 0 8 g of the hydiazone, mp 195-200" decomp  (Found N,
17 98, C,,;H,0,N, 1cquires N, 16 97 per cent)

3" 4'- Dwoxymethylene-5-hydsory-7 7-dhmethyl- 577 S-cahy-
droftavanone (Of IX)—Picpared [rom piperonal (15 ), C-acelyl
methone (18 g) and NaOH (18 g), silky needles from aleohol,
185g, mp 118 (Found C, 6862, H, 559, C,IL,0; requires
C, 6879, H, 573 per cent).

Bus-2  d-dwmatr ophenyllydrazone — Prepared  tiom 07 g of
flavanone , yield 11 g , mp 215-216° decomp (Found N, 1709,
CpH,,0uN; requures N, 16.62 per cent )

SUMMARY

C-acetyl methone has been condensed with benzaldehyde,
salicylaldehyde, salicylaldehyde methyl cther, amsaldehyde and
piperonal 1 piesence of alcoholic alkali The tesulting products
have been characteiised as hydroxy (lavanoncs
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