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THE CLAISEN REARRANGEMENT OT 7-CINNAMYLOXY DERIVATIVES OF 3-METHOXYFLAVONE
AND 4-METHYL COUMARIN

A. C. JAIN* D. K. TULI anD A, KUMAR
Depapiment of Chemistry, Himachal Pradesh University, Simia 171 003, India

ABSTRACT
The Claisen rearrangement of 7—cinpamyloxy—-3-methoxyflavone (2) and 4-methyl-7~

cinnamyloxycoumarin (7) vyields 8-(l-phenyl-2—propenyl)~7-hydroxy—3-methoxyflavone

(3

and 4-methyl-8--(1-phenyl-I-propenyl)~7-hydroxycoumarin (9) respectively. The compound

(3)

represents the normal rearranged product and further has structural features similar to

those present in some natural neoflavonoids but (9)is the abnormal product formed by further

allylic reartangement of the normal one (8).

N continuation of our work on the Cl~isenrearrange-

ment of cinnemyl ethers of complex polyphenolsts?,
the rearrangement of 7-cinnmyloxy derivatives
(2 and 7) of 3-mzthoxyflavone and 4-mzthyicoumirin
respectively have been studied by refluxing them in
N, N-dimzthylaniline. Tn-<each case only one product
has been isolated., Since the products are different
from those reported earlier and one of them has a
simjlar featlUre as IS pPresent in some natUral neo-
flavonotds, results are reported here,
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7-Cinnamyloxy-3-methoxyflavone (2) prepared from
7-hydroxy-3-methoxy-flavone® (1) by refluxing with
cinnamyl bromide in the presence of potassium carbo-
nate and acetone, cryst2llized from benzene-light
petroleum mixture as colourlesscrystals, m.p, 121.22° C;
R, 061 (Solvent A)t; Ay, (McOMD: 219, 239 2nd
314 nm (log € 400, 445 and 426 respectively)
(Found: C, 78.5;11, 5.4, Cy;H2,0, requires C, 78° 1,
1.5:2%); 60Mifz NMR (CDCl): 8 3:90 (5,31,
—OCH,). 475 (d,'3 —= SHz, 2M,-OCIL),6 10650
(m, 21, CIf = Ci1),6°73 (hrs, 1M, {[-8), 696 (dd,

api—— .

mayv be  addressed,

* To whom coriespondence

Y= 10Hz snd 3Hz IH,H-6), 7°16-8-00 (m, 10 I,
2XCq Hy) and 8-14 ppm (d,J = 10Hz, 1H, H-5).

The above cinnamyloxy flavone (2) when refluxed
with N, N - dimethylaniline g»ve a product which
cryst>llised from benzene as colourless crystels, m.p.
209-10°C; R,0-25 (Solvent B); Ay,y (MeOH):
221,256,316nm (log € 4:45, 4 39 and 4- 37 yespectively).
Elementalanalysis (Found: C,78:5; H, 5-6. Cy5H,,0,
requires C, 78-1; H, §-2%) indicated it to be an isomeric
product. 1ts NMR spectrum showed that it has »
I-phenyl-allyl unit in the position 8. Thus its 60
MHz NMR spectrum in DMSO-ds showed resonance
signals at & 3:78 (s, 3H,-OCH,), 5-11-5:27 (m,
1H, CH, == CH-CHAr,), 5:30-5-65 (m, 2H, CH,=—
CH-), 6:23-6'83 (octet, 1H-CH= CH,), 7-08
(d,) = 10Hz, 1H, H -6}, 7-17-7-36 (m, 10H,-2C H})
and 7:89 ppm (d,J= 10Hz, 1H,H-3). Hence it
has the structure of 8- (l-phenyl-2-propenyl)-7-
hy@roxy - 3 - methoxyflavone (3), in support of which
it formed an acetate (4) and a methyl ether (5). The
acetate (4) crystaliised from benzene-light petrolecum
mixture as colourless crystals, m.p. 160-61°C; R,0-4
(Solvent C); 60 MHz. NMR (CDCly); § 2:12 (s, 3H,
- OCOCH,),), 385 (s, 3H, OCHy), 5:13 {m, J,, =
8-0Hz, J,, = 1-6Hz, 1H, CH,—= CH-CHAr,),
5-31-5-48 (m,2H, CH, = CH-), 6°12-6:68 (m, 1H,
CH, = Cif-CH=2),7-13(d, J = 94z, IH, H-6),7-18-
7-71 (m, 10H, 2-C4li;) and 8:20 ppm (d, J == Sllz,
1H, H-5) (Found: C, 76:2; H, 5-1, CyH,,0
requires C, 76-0; H, 5-2°;). The methyl ether (5)
crystallised from methanol as colouriess crystals, m.p,
188°C; R; 0+ 6 (Solvent B); V,,; (nujol} 1675 cm™?
(2 C = 0); Apg (McOH) 276 and 222 nm (log € 4+ 30
and 4:23 respectively) (Found; C, 78:0; H, 58,
Coi 11,0, requires C, 78-0; H, 5:57;); 80 Milz NMR
(CDCIy): §3°83, 3'90 (2s. 61 2X-0OC#,) 5:03
514 (.'H, ]1[, CIIJ R CI{'C}!ATE) S 15-5-62 (ﬂ‘.!,, zlrt
CIH, =~ Cif~), 6-10-6°43 (m, 11, CH-CH == Cll,)
7:05 (4,1 ~ 101z, 1H, }f-6), 7:12-7 46 (m, 1011,
2X-C, i) and 89 ppm (dJ, IT= 1011z, LM, H[-3),
The formation of 3 represents the normal Clusen pe-
arrancement which s rarely met in such ¢ompounds,
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This steuctural feature is present in some neoflavonotids
such as fatfchn,

$-Methvl-T-<cinnimyloxycoumarin (7), prepared from
4-methyl-7-hydrovy coumarin® (6) in the s:me way as
deseribed for (2). crystallised from ethyl acetate as
colourless ci1ystels, mp. 178-79° C, R, 0°45 (Solvent
B): Ay (McOH): 219, 253 and 320 nm (loge 452,
4'57 and 4-d6respectively) (Found: C,78°4; H, §°5.
CioH, 04 requires C, 78-1; H, 5°575); 60 MHz NMR
(DMSO-d,): 8 245 (4, J= 1Hz, 3H, —CH,), 4-82

i,d, j — SHZ. ?-H. G""‘CH&"‘). 6‘ 15 (Q1 j — lHZ! lH:

H-3), 6:40-6-64 (m, 2H, Ar-CH=CH-), 670
(d, J = 2-5SHz, 'H, H-8), 695 (dd, J = 10 Hz and
2:5 HZ, lHt H—-6), 7-20-7-40 (m, SH, CﬁHg,) and
760 ppm (d, J= 10Hz, 1H, H-5).

The above cinnamyloxy coumarin (7) on the Claisen
rearrangement gave a colotirless product which crystal-
lised from ethy} acetate as colourless crystals, m.p,
222-23°C; R, 0-6 (Solveént A); A,.x» (MecOH): 220,
250 and 323 nm (log € 4-54, 4-53 and 4+ 46 respectively).
Its elemental analysis (Found: C, 78:0;: H, 5-4.
CioH,50s requires C, 7815 H, 5-5%) showed that it is
an isomeric product., The following resonance signals
in its 60 MHz NMR spectrum (CDCl,) established
that it s 4-methyl-8—(l-phenyl-1-propeny}-7-
hydroxycoumarin (9): § 1-68 (d, J = 7Hz, 3H, CH~
CH=), 2-42 (d, 1= 1Hz, 3H,-CH, in the 4
position), 6-10 {g, J=1Hz, 1H, H-3), 668

. H
(q. J=17Hz, 1H, /o = c<‘ ) 7-00 (d, J=9Hz,
CH

1H, H-6). 7°28 (s, SH, C;H5) and 7-55 ppm (d, J =
9Hz, 1H, H-3). In conformity with the structure (9),
it formed an acetate (10) which crystallised fiom
ethdnol 2s colourless <rystals, mp, 139-40°C, R,

Science

6:75 (Solvent B) (Found: C,75'1; H, 5-8, CyH,,0,
requires C, 75-4; H, 5-45,) and methyl ether (11)
which crystallised from methanol as colourless
needles, m.p. 165°C; R, 0-78 (Solvent B), aA_,.
(MecOH): 220, 250 and 321 nm{log € 4:20, 4" 18 and
4-14 respectively); 60 MHz NMR (CDCly: & 1:61
(d,J= THz,3-H, CH-~CH =), 2:42 (d, J = 1-5Hz,
3H, CH, in the 4 position), 383 (s, 3H, O-CH)),
6-11] (9 J=1'SHz, 1H, H-3), 625-6-60

H
(m m\c c\ ),6-92 @, J = 9Hz, 14,
CH

H-6),7-18 (s, 5H, CgH) and 7-56 ppm (d, I = 9Hz,
1H, H-3).
The formation of the product (9) can be explained on

the basis of the normal Claisen rearrangement followed
by allylic rearrangement of the resulting intermediate (8).
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THE SECOND INTERNATIONAL MYCOLOGICAL CONGRESS

The Second International Mycological Congress
was held at Tampa, Florida, during September 1977
and Dr. C. V. Subramanian, Sepior Professor of
Botany, Madras University, Madras, was elected as
the President of the Association in recognition of
the research work carried by him and his associates
m the field of Mycology, The following is the
Iist of Office-bearers

President -

Professor C. V. Subramanian, University of
Madras, Madras, India.

Vice-Presidents 1

Dr. S. J. Hughes, Ottawa KIA OCS6, Canada:

Prof. E. Muller, Zurich, Switzerland: Dr. E.

Parmasto, Estonian SSR, USSR ; Prof. J. Webster,

F.xeter, England,

Chairman
Dr. O, Fidalgo, Sao Paulo, Brazil.

Secretary :
Dr. D, L. Hawksworth, Kew, England.

Treasurer :
Dr. J. A, von APx, Baarn, Netherlands.

The Executive Committee consists of the
foliowing :

Dr. C. Booth, England; Dr. J. A. Ekundayo,
Nigeria ; Prof. R. Emerson, USA ; Prof. K, Esser,
Germany ; Dr. G. Guzman, Mexico; Dr. M. V.
Gorlenko, USSR ; Dr. A. F. Moustafa, Kuwait:
Dr., J. F. Peerally, Mauritius ; Prof. H. J. Phaff
USA ; Dr. I.. Ryvarden, Norway * Dr. J. A. Saenz
Renauld, Costa Rica; Dr. B. G, Simmons, USA ;
Prof. K. S. Thind, India ; Dr. K. Tubakt, Japan ;
Dr. J. Walker, Australia and Dr, G. C. A. van der
Westhuizen, South Africa.




