
CONDENSATION OF C-ACETYL METHONE WITH 
AZIOMATIC ALDEHYDES .lr 

D i c ~ k t m n n  am1 Stcm ( B e y ,  1904, 37, 3370) prepared 0-acetyl 
methone (I) by ills d l o n  of xe t l c  anhycIildc on methone m presence 
of pyriclinc, at oidlnat y icmpeiaiurc I1 IS an 011 wlth a neutral Ieac- 
tion , h p 144"/18 lnm By borling meihone with acehc anhydride 
and s o d i ~ m  :~~c td . t :  they got C-aceiyl mcihone (m p 36", b p 127- 
12Sn/14 111111, 01 250' ;11 ordinaiy pressure) which they represented by 
thc two tarttomelic fol m u l z  (11) and (111). It  has a strongly acld 

If G-acetyl methone possessed the structure (11)) ~ t s  condensa- 
tion wlth nronlatlc dclehydes was expected to glve hydroxy chalkoim 
of type (IV, R=aromatlc aldehyde resldue) from wh~ch the corres- 
pa~lcl~ng fI.wones of type (V) could be prepared by establtshed 
nlethocls It  has been known that reso~clnol nucleus occurs in the 
vast group of natural Aavone colourlng matters A good many of 
then1 havc been syntheslsed, particularly chalkones from resacetophe- 
ilom a d  ~ t s  mono- and dr-methyl ethers 

" Evttacted from the author's thes~s fol the Ph D Deglee of the Un~verslty 



0-acetyl metllonc has now bcen UIL( c\kfdly  c ol~( l~ :~ l \c l I  wtlh 

benzaldehyde, sallcylaldehydc, sdrcyldclcl~yrlc-l~l l~\llc t l tc t , c t ~ l l w l ( l ~ -  

hyde and plperonal Conclensalion wlth o-~~tt~ol~c~~/,lltlc~l~ytlc ;md 
van~lhn were not; successful 
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For thc reason5 en~uneratecl below, a tautomeric Aavanone 
structme (VIII) ol (IX) has now been suggested for the prodLlct 
The  reasons : ~ l c  ( I )  Acctylation drd not take place undel the 
dl[lelent concld~ons t rml ,  vrz , (a) with acetic anhydride and pyrldl~le 
at or dinal y L C  clevntccl temperat~u es , (b) wrth ace tic a n h y d r ~ ~ l ~  
and concentr s~~ lphur i c  mcl  , (c) with acellc anlzydi ide mcl socllutn 
acctatc Eve1 y l m e  the pi oduct was recovered unchanged (2) 
Broininc dlcl not ddd op e a d y  111 the cold But on stmdmg for long 
01 at elevated tempei h r e ,  b~ ominatron took place wlth vgorous 
evolution of I-IB1 ~nclicating occuricnce of substitution and not of 
,d~lltron '1s should have bcen the case if the compound had a 
cl~alltone stlucture The product of broln~~latlon was a pcnta-bromide 
for which stluctulc (X) 1~1s been tentat~vely assigned On treat- 
ment wllh alcoholic KOI-I, the biomo conlpouncl yiclded a pasty st~1i-i 
from wluch notlung clefilide could be ~ s o l ~ ~ t e d  

(3) The p ~ o c l ~ ~ t  of ~ ~ ~ l d ~ ~ l ~ r ~ t l ~ l l  C O L I ~ ~  nol be inethylated with inethyl 
sulpl~.~le (4) On t r  ylng to plepale the coi~espondmg fl,kvone (V) by 
t~eatrng the p~ocluct w ~ t h  hydrogen pe~oxlde and alcoholrc KOH (Cf. 
Oy,~mad,z, Bzr11 C ~ M W ~  Soc , Ja~mz ,  1935, 10,  182) the or~glnal sub- 
stance was rccovcrecl ( 5 )  On ~efluxmg 11s solulion 111 2 N NaOH 
for 2 hours no c l l~ngc  happened The expected flavone fission products 
we1 e not foi med (6) Its solut~on in concentrated sulph~il lc acrcl drd 
not show c ~ n y  l l~lore~cence as the flavones generally would (7) On 
reduction with m~gnesrum powder and alcohol~c I-ICI, characterlstlc 
flavanonc color cztion-nmber In tlm case-was obtalned Chalkone 

cleriv.rtlves do not glve coloration under these ci~cnrnstances (Cf 
Shmoda, J PJm a h  Soa , J a p n ,  1928, 48, 214 , daze? zca?? Gl~emzcal 
Ab~t?~acts, 1928, 22, 2941) (8) Drrcct formatron of the Havanone a 



The product ylelcled a hlgh n~eltmg, ~ ~ ~ s o h l l d c  61s-(2 4- 
dlnltro-pheny1)-l~yclrazone 2 4-din1t1 opl~cl~ylllycl~ c mric s c ) 1 l1,~vone 
and flavanone were previously prepa~ed by Mnm~go ,ul(l  Acllms (t7 

Ame? Ohem Boc , 1938, 60, 669) 

Experiments to convert the fl:~v,monc clcr ~v,ltxvc into 11s 
correspondxng flavone by PCI, (Lowenbein, IIc) , 1924, 51, 15 15) d 
by SeO, (Venkataranlan et a1 J C  8,  1935, S(i7) WLI c tiot assful 
Thls 1s explained as clue to PCI, and SeO, d i ~ l ~ f  0 1 1  tlir Iiytl~o-luo- 
matrc rmg also-m addltlon to the ox~clat~on or illc pyl one I 111q- tliw 
leadmg to mole than one plocluct: of re,~ctmn 



we1 e of 01 m g e  cr)Jonr, w h l e  those prepared by conducttzlg tlle expen- 

ment .kt 01 clm~u y tcinperatm e we1 e yellow Thelr melting po111ts nnd 
popet t ies  welt: s ~ m l l a  P r o b h i y  t h s  is a case of chromo-isorner~sm 
The his-2 4-cllllitl ophenylhydra~ones of these products a150 have 
been pl cparccl The bls-2 * 4-d1n1lrophc11ylllydrazone of C-acetyl 
methone was also prepared for cornparlson , thls has not been report- 
ed in lltel a t u ~  e before 

Cletnlnensen I ecluctlon of the benzaldchycle product ylelded 
an 011, b p S8!%90°/G84 1nm (clecom ) Its ,dcoholic solutlo~~ d ~ d  
not glve colorallon with felrlc chloiide It  wns insoluble In all~ali 
Owmg to the m e a g e  quantity, the oil was not further invesl~ljated 
Perhaps ~t may be the correspo~lding flavan clerivat~ve Mozingo ancl 
Acllutls ( loc cbl ) piepared flavan by the catalytic hydtogenation of 
fiavanone 

The  plcscnt study seems to indicate that C-acetyl methone 
pocsesscs a t tue acetyl structure (11) and not n methyl substituted 
l~ycl~oxy~netl~yle~~e-cyclo-hexanedlone structure (111) 

EXPERIMENTAL 

PI rpnl.at~o1.1 o j  C-ncetyl methone -(Cf D z e c l m a m  m d  & e m ,  
loc czt ) -A inixturg of lnethone (40 g ), acetic anhydride (200 c c ) 
mcl f~isecl socllum acetate (8 g ) was refluxed on a sand bath for 8 to 
10 hours The excess of acctlc anhydride was then distilled out 
utldcl I eclucecl p~ essure. The resldue was poured into lced water 
dud the scpr,ltecl 011 was taken up m ethel The ethereal solution 

0 
was waslled twlce w ~ t h  water and then sl~aken with a concentrated 
~ o l ~ ~ t i o n  of copper acetate tdl no more of the copper salt of Qacetyl 
methonc sepa~,ited out T l ~ s  was collected on Buchner funnel, 
wc~sllecl succeswrely wd.11 water, alcohol ancl ether On decomposing 
the coppet snlt with dllute sulphuric ac~d,  0-acetyl methone was 
re-genelated. It  was taken up in ether, washed free of mineral ac~d,  
cliled (MgSO,) ancl clisttiled , b p 245-248"/655 mm , yjelcl 27 g 
Equally good results wele obtalned by heatlng the acetylatlon rnlxture 
on a boxlxng water bath for 42 hours 



1ng or satur,ltecl w~ th  carbon dlox~dc, ~vl ic t~  ,1 ycllow ccipilde 
resultecl If the aclclificntion was not done L,LI cfully ,111 od I csultcrl 
wluch would sol~clify on stancl~tlg 01 011 t~catnlcnl  w d l ~  ;i colt1 \olut~cm 
of sodturn bicarbonate This was collcctc~cl, W ~ L ~ C C I  w~l l l  W ~ ~ ~ C I  ml 
crystall~sed from dllute alcohol , yellow nccc1lc.s , in p. !)!Ic" yicltl 1 g 
It is soluble 111 all organic solvcnis ; u ~ d  &06111 2 N N'LOT I Its 
alcol~oltc solution gives crimson coloi at1011 with fcr r IC clllo~ lclc 111s- 
solves in concenl~ ated sulphut ic acid giving :L I ctl ~ o l o u ~  ctl solntlo~l 
When reduced with tnagnesium powder nl d~o11oI1~ 1 ICI, ,111 ,11111~~~ 
coloul was produced (Found C, 75 SO , 11, 7 ,Xi, M W by 1List1$ 
metllod, 259 , C,,EI,,O, ~ e c l u t ~ c s  C, 75 56  , 11, (; ( ;7 pu ~ 1 1 t  , h/I W 
270) 

When the above renction was LAI rsccl out by t ellnxing the 
nlixture over a water bath for If to 2 1lou1 s, the y~elcl ol tlic proclud. 
was mole or less the same, only, the d o u r  ol t l i ~  p~otlucl  w ~ b  

orange 



n~aniicl , yrcld I g , m p 220-225" decomp Insoluble in almoc;t all 
orgaurc solventi (Found N, 17 86 , C,,H,,O,,N, requli es N, I 7 7% 
pcr ccnt ) 

B ~ o m m t a o ? ~  o f  (m) F'o:,mrntao~~ of tho pemh-brti~?azdt: ( X )  - 
l'n a solution of lhc h m o n e  derlvattve (2 g ) In diy carbon &sdphlde 

(50 c c ), dry lnronlinc (2 c c ) was very giadudlly added Tile re- 
action lnixture was licpt boillng by heating on an electiically heated 
water bath There was coprous cvolutron of HBr When the 
reactlon was ovel, caibon clisulphrcle was distdled out and ether 
aclclccl to thc icsiclue The lesulling wl~ite solicl was collected on 
filter papcr, waslicd with ethei am1 dried (2 6 g ) It was crystall~sed 
f ~ o t n  tolucnc (SO c L),  fine whdc silky ncedles, 1 6 g , m p 175" It IS 

msoluble In mcthyl and cthyl nlcohols and carbon ietraclilolide , 
soluble in chloioform, toluene ancl xylene (Found Br, 58 89 and 
59 2 ,  C,,E-I150,Br, icquiies Br, 59 97 pel cent) 

2' 5- Dzlhyd~ oxy- 7 7-dzmethjl- A '- 7 8-&hyd? o$nvn~zone- 

(Cf I X )  -Ths  was prepal ed as 111 the former case from C-xctyl 
methone (3 6 g ), salicylalclchyde (2 5 g ) and sodiun~ l~ydrox~clc 
(3 6 g ), crystdllsed from iilcthyl alcohol or aqueous ethyl alcol~ol , 
ycllow ivxdles, xn 17 150-151°, yleld 1 3 g (Found C, 70 94, H, Ci 43 ,  
C,,H,,O, requires C, 71 33 , H, 6 29 per cent)  

Bzs-2  4-d~nzt~ophenyZ~byd~aao?ze -This was prepai cd from 
0 7 g of the flavanone and 1 g of 2 4-d1nit1ophci1ylhydrazine , yield 
0 5 g , in p 215-218" decomp (Found N, 17 81 , C,,H,,OloN, requircs 
N, 17 34 per cent ) 

R'-Met?~mi.l/-5-7~ydt  OX^-7 7-dzmethyl- A 6-7 S-dzlg~ds oftncnno?~~ 
(Cf I X  ) -1'1 eparecl from sal~cylalclel~yde methyl ether (2 8 g ), 
C-acetyl methone (3  6 g ) and Na0I-T (3 G g ) , yellow crystdls from 
alcohol, yield 4 g , m p 105-107° (Found C, 72 07 , H, 6 59 ,  

C,,H,,O, iequircs C, 72 00 , H, 6 67 per cent ) 

Bhs-2 4-dwzzh ojn7wzy27cyJ~ a ~ o m  -0 75 g of the fldvanone 

gave 1 2 g of thls derivative , m p. 237-240" decon~p (Found. N, 
17  07 , C,,I-T,,O,,N, requlres N, 16 97 per cent ) 



Bzs-2 $-dsnz t~op l~e~zy lhyc l rnam - I ' r cp ,~  c ~ l  1 1  om 0 7 g, of 
flavmone , yield 1 1 g , rn p 215-216" dc~o tnp  (I~otmd N, 17 01) 
C,,H,,O,,N, requires N, 16.62 p c ~  cent ) 

SUMMARY 
C-acetyl methone has bccn conclcnsctl wltli bcnz,dtlchyclr, 

salicylaldel~yde, ~alicyl~~ldehyde inethyl cthcr, ,~n~~,dclcliyclc :uld 
plpelonal in piesence of alcoholic nlkah The tcsultml: plotlucls 
hdve been characteiisecl as hyclroxy Ilavanoncs 
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