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Abstract—Acacetin (4) on reactios with preay! broemide in the presence of methanolic sodium methoxide vielded
6,8-di-C-preayi(5) and 6-C-prenyl{16) derivatives. The former (5) formed the corresponding bisdihydropyrano
derivative (8). (8). Mosomethyl derivative of 18 (12) gave mooodibydropyrano derivative (13). DDQ reaction of 16

followed by methylation afforded

carpachromene (2); wbueulhlol!pvelnmonlndn

Nuclear preayiation of apigenin (3) in a similar way gave Wcmmm. its 7-0-prenyl(15) and
6-C-preayl{(18) derivatives. DDQ reaction of 18 provided natwral carpachromenc.’ The structure of the isopentyl-
aied apigenia isolated by Dreyer o al? noeds further coasideration.

From the leaves of Flinderis leavicarpa (Rutacease),
carpachromene was isolated by Picker «f al' and shown
to be § - 4 - dibydroxy - 66" dimethylpyrano(2°.3":7.6)
fiavone (1) on the basis of the UV, IR and NMR spectra
of its acctate and dimethy! ether (2) together with al-
kaline degradation of the dimethy] ether to evodionol and
anisic acid. The linear 2,2-dimethylpyrano structure for
carpachromene was deduced from the effect of acetyl
ation on chemical shifts of protons at 4° and 5* positions
and also from NOE measurements on its dimethyl ether,

Before the isolation of carpachromene, Dreyer and
Park® had reported isolation of a compound having the
same structure (1) from the foliage of Pamburus
missionis. However, a comparison of the m.ps, UV,
NMR and mass spectroscopic data of the two natural
Although Picker et al' have given sufficient data to
prove the structure of carpachromene, the evidence
given by Dreyer and Park’ for their satural product is
less comprebensive. Therefore unambiguous syntheses
of 1 and 2 were projected to establish the structures of the
two natural compounds.

A biogenetic-type synthesis of 1 consisting of auclear
prenylation of apigenin (3) in the 6-position and
subsequent cyclodehydrogenation was undertaken. But
to make the identification of the nuclear prenylation
products of apigenin casier, the nuclear prenylation of
acacetin (4) was first studied.

Acacetin (4) when heated with prenyl bromide in the
presence of methanolic sodium methoxide, yielded a
mixture of two products. The major product proved to
be 6,8 - di - C - prenyl derivative (5) on the basis of the
formation of the diacetate (6) (NMR: 2s, 8 2.30 and 2.40)

OR, O

1: R= R, = K, Carpachromene
2: R=R, = Mo

14: R-M.. RI-H

23: R=R, = Ac

and monomethyl ether (7} (NMR: 2s, 8 3.75 and 3.83),
along with the absence of aromatic protons of ring A in
any of these compounds (S to 7).

The structure § was further confirmed by the acid
cyclisation of 5 to a bisdibydropyran (8) and of 7 to a
mono C-prenyl-monodihydropyran (9). The structures $
and 9 were supported by their NMR spectra. Thus 8
showed resonance signals of four methylene groups as
triplets (1.80, 2.65 and 2.92), whereas 9 had signals of one
C-preny! unit (2s, 1.38 and 1.45; d, 3.00 and m, 5.05-5.25)
ﬁgcoodcmeddihydmpymunﬂ(two triplets, 1.78

S).

Tbcmmotfncuonoltbeabovemnyhnonmm
was identified as 6-C-prenytacacetin (16). In conformity,
the compound formed a discetate (11) and also a
monomethy] cther (12) showing positive ferric reaction.
Purther all these three compounds showed NMR bands
fromonlyoneC-prcnyiunnmdoneprotonolrmgA

'Tbemunonolthecmnylmmllmconﬁmed

byactdcyg:lmuonolmomhyietheru,whenthe
corresponding chroman 13 resulted. Had it been a 8-C-
prenyl isomer, the cyclisation could not have occurred.
Further C-prenylation of $,7-dihydroxyflavones with
prenyl bromide in the presence of methanolic sodium
methondehstlwuy:ynidedthcmmondmg 6C-
prenyl derivative.’”
Cyclodebydrogenation of 6-C-preny! acacetin (16) with
DDQ, gave the corresponding 2.2-dimethylpyran (14)
which showed characteristic doublets of He and Hy at
6.75 and 5.65 (J = 10 Hz). Wheo 14 was methylated with
dimethyisulphate, it aflorded $,4' - dimethoxy - 6°6” -
dimethylpyrano(2*,3":7,6) flavone (2) identical in m.p.,
NMR and UV data with carpachromene dimethy] ether.

OR

3568



0

8: Ry =
6: R,
7: Ry =

Ry =H
=Ry = Ac
Me. R, = H

This establishes that the structure of carpachromene
given by Picker ef al' is correct.

In order to synthesise carpachromene (1) itself, api-
genin (3) was preaylated in the same manner as acacetin. It
yielded a mixture of three products. The major product
wileﬁiﬁedn?-o-myi-m-di- - prenyl
apigenin (15) on the basis of its NMR spectrum
(Expumennl)mdthefotmnono(u-d:-c-mnylm

The second product was characterised as 6,8 - di - C -
preayl apigenin (16) by the formation of triacetate (17)
and the identity of the dimethyl ether (7) with the
compound prepared from acacetin. The third nuclear
prenylation product was established as 6 - C - prenyl-
apigenin (18) on the basis of the formation of triacetate
(19) and the identity of its dimethyl ether with 9. All these
compounds exhibited the iate NMR spectra.

6-C-Prenylapigenin (18) when cyclodehydrogenated
with DDQ afforded the corresponding 2,2-dimethylpyran
(1) identical in all respects (m.p., UV, diacetate and

10: Ri=R,=H
" R-‘R,-Ac
12: Ry=Meo; R, =H

3 t
beyond doubt that carpachromene is the
hnwuow() stated by Picker & al'
Since the isopentenylated apigenin isolated by Dreyer
et al? difters from the synthetic compound 1, it may be
the angular isomer 20.
6,8-Di-C-prenylacacetin = (%) was also  cyclo-



Syathesis of carpachromene and related isopentenylated derivatives of apigenin

18: R = Mo,C=CH—CH,— . R, = H
186: R=R,=H
17: R=R, = Ac

™

OR

18: R=¥H
19: R=Ac

used for colwmn chromatography and silica ge! G for TLC: R,
values are recorded for TLC wsing one of the following solvent
systoms: (A) tolocoe:cthytformate formic acid (5:4:1), (B)
benzene: ethyl acetate (15:85), (C) benzene :ethyl acetate (1:4);
spraying of TLC plates was caried owt with 10% aq. H,SO,
and/or 1% cthanolic ReCl,.

Nuclour prenylation of scecetin (4)

To a soln of & (445 is ashyd MeOH (140 mi) was added
methasolic NaOMe (5.6g of Na in 60 mi MeOH). The resulting
soln was cooled, treated with prenyl bromide (7.6 ml) and then
refuxed for 4hr. The solvest was distilled in vacwo and the
residue treated with ice aad dil. HCL The solid was collected and
sobjected to column chromatography asd the columa eluted
successively with (1) light petroleam : beazene (1:1), (2) beazeoe
alose and (3) EtOAc:beazene (1:20) giving the following three
fractions A-C.

Fraction A crystalised from MeOH yielding § as yellow plates
(0.7g), mp. 200-1°; soluble s Na,COsaq; dark brows farric
reaction; R, 0.65 (solvent B). (Found: C, 74.5; H, 69. CouHxO:
requires: C, 74.3; H, 6.7%); A .., 226, 283 and 329 am (438, 4.36
and 4.29 rospectively); NMR spectrum (60 MHz): 1.74 and 1.2
{28, 12H, two (CH))2Cn), 3.46 and 3.62 (2d, J = 10Hz, 4 H, two
Ar-CHs), 345 (s, 3H, OCH;), 5.1-5.4 (m, 2 H, two -Cl=), 6.48
(s, 1H, H-3), 694 (d, J=9SHz, 2H, H-Y and 5), 7.73 (d,
Ju95Hz, 2H, H-2 and ¢') and 11.98 ppm (s, | H, of chelated
OH). The dincotate (3) propared by the Ac,O-pyridine method
crystaltisod from MeOH a1 colosriess plates, m.p. 190-91°% R,
0.5 (solvest C). (Found: C, 71.3; H, 638. CyH;yO+ requires: C,
TI4; H, 63%). i, 10, 266 and 3230m (441, 431 and 4.47
respectively); NMR spectrum: 1.68, 1.70 and 1.75 (3¢, 12H, two
{CHy)Cm), 230 and 2.40 (23, 6 H, two CH,CO), 3.2 and 348

(2d, I =635 Hz, 4 H, two Ar-CHy), 383 (s, 3 H, OCH,), 4.88-5.19
(m, 2H, two -CH=), 651 (s, | H. H-3),69(. J=9Hz, 2H. H-Y
and $') and 7.3 ppm (d, J = 9 Hz, 2 H, H-2 and 6).

Fraction B crystallised from benzeae to give 10 as Light yellow
crystals (0.45g), m.p. 221-22"; soluble in Na,COyaq, brown
ferric reactios, R, 0.5 (solvent B). (Fownd: C, 71.3; H, 59.
Cy HaOs requires: C, 71.6; H, 5.7%); Aqes 220, 250 and 330 am
(4.10, 4.42 aad 4.34 respectively). The diacetate (11) prepared
from 18 by the Ac-O-pyridine method isod from MeOH as
colouriess crystals, m.p. 164-65°; R, 0.41 (solvest C). (Pound: C,
68.3; H, 5.82. CxsH /O, requires: C, 68.5; H, 5.5%); A, 242, 251
and 311nm (3.92, 421 and 424 respectively); NMR spectrum:
137 (s, 6 H, (CHy):C»), 238 and 2.48 (23, 6 H, two CHsCOr-),
33 4, J=THz, 2H Ar-CH,), 387 (s, 3H, OCH,), 5.12 (4,
J=THz, 1 H, Cl=), 655 (s, | H, H-3),690 (s, | H, H-8),6.97 (d,
J=9Hz,2H, H-Yand $)and 7,75 (d. ) =9 Hz, 2H, H-2 and §).

Praction C crystallised from acetooe-light petroleum mixtwre
to afford acacetin (1 g).

68 -Di - C - prenyl - 5 - hydroxy - 1.4 - dimethoxyfavone (T)
A soln of $(0.2g) i acetome (40 mli) was refuxed with Me,SO,
(oosmndmx,oo,(lmam m«w

(332.4.35m|us

m 1.6S and mch. 12H, two (CHy1Cs), 3.25
(X, I=7Hz, 4H, two Ar-CH,), 3.75 and 383 (2, 6H, two
OCH,). 520 (1. ] =7 Hz, 2 H, two -CHi=), 6.50 (s, | H, H-3), 695
(4 1=9Hz, 2H, HaT and $), 775 (L J =9 Hr, 2 H, H-2 and 6),
aad 1338 ppas (3, | H, chelated OH).



n

6°6°6° 8" - Taramethyl - £5°:4 5" - bis - (dikydropyrano)
[3°:782°°.7":56) - 4 - mathoxyflavone (8)

A soln of $ (02 g) i formic acid (20 ml) was beated on a steam
bath for 2hr. After leaving it overnight at room temp. it was
poured over ice. The sotid was collected and purified by column
chromatography. Elution with benzese: EtOAc (20:1) gave §
which crystallised from EtOAc:light petrolewm mixture as
colouriess crystals (0.1g), m.p. 199-200°; R, 0.4 (solvent C).
(Pound: C, 74.7; H, 6.7. CyxHxOs requires: C, 74.3; H, 6.7%);
Aqas 261, 280 and 328 aem (3.94, 4.20 and 4.13 respectively); NMR
spoctrumn: 1.38 and 1.42 (23, 12H, two (CH3)Ce), 180 (8, ] =
7 Hz, 4H, two Ar-CHCH,), 265 and 292 (2, J =7 Hz, 4H,
two AR-CH-CH,), 385 (s, IH, OCH,), 655 (s, 1 H, H-3), 697
(dJ=9Hz,2H,H-Yand S') and 782 (d, J =9Hz, 2H, H-2 and
6').

8 -C - Prenyl - 1.4 - dimethoxy - 68 - dimethyl - &5" -

dikydropyrano (2°.Y°: 5 6) flavone (9)

A soln of 7 (0.1g) in formic acid (15 ml) was heated on a steam
bath for 2br. The mixture was dilated with water and extracted
MCHG,T&Mhnwa&mmm
residue crystallised from E2OAc: light petroleum mixture when 9
was obtained as cream coloared crystals (0.08 g), m.p. 204-5°; R,
0.4 (solvent A). (Found: C, 74.4; H, 7.5. CnHyO; requires: C,
749, H, 1.0%); Ag, 225, 272 and 319am (4.26, 4.38 and 4.32

respectively); NMR spectrum: 1.25 (s, 6 H, ( ), 1.38 and

1.45 s, 6 H, (CH;)1C=), 1.78 (t, J = THz, 2 H, Ar-CH/CHy), .75
(t, H=THz, 2H, Ar-CH,CH,), 3.00 (d, ) = 8 Hz, 2H, Ar-CH -
CH=), 3.82 (s, 6 H, OCH,), 5.05-5.25 (m, | H, <CH=), 6350 (s, 1 H,
H-3), 695 (d. J=9Hz, 2H, H-¥ and §') and 780 (d, J =9 Hz,
2H,H-Z and 6').

6-C - Prenyl - S - hydroxy - 1.4 - dimethoxyfavone (12)

An acetose sole of 10 (0.2g) was refluxed with Me,SO,
(0.06 ml) and anhyd K,CO, (1 g) for 3 br. The product crystallised
from MeOH to give 9 as Light yellow crystah (0.18g), m.p
166-67°; light blaish ferric reaction; R, 0.80 (solveat B). (Found:
C, TL4; H, 6.6. CuHnO,y requires: C, T2.1; H, 6.0%); Aaa, 221,
251 and 325 om (412, 4.19 and 432 respectively); NMR spec-
trum: 1.70 and 1.90 (2, 6 H, (CHu:C=), 3.37 (d, J=8Hz, 2 H,
A1-CH,), 3.85 and 3.99 (25, 6 H, two OCH;,), 5.3 (1, J =8 Hz,
1 H,-CHe), 647 (s, 1 H, H-3),6.60 (3, | H, H8),697(d,J = 9Hz,
2H,H-Y and $') and 785 (d, J =9 Hz, 2H, H-7 aad 6).

74 - Dimethoxy - 6°6° - dimethyl - €5 - dikydropyrano
(2°.3:5.6) flavome (13)

A soln of 12 (0.1 g) ia formic acid (15 md) was beated for | be.
The product crystallised from acetome-light petroleum mixture to
give 13 as colowriess crystals (0.08g), m.p. 241-2°. (Fousd: C,
71.8; H, 6.4. CxH O, requires: C, T21; H, 6.0%); Ao, 223, 256
and 324 am (4.01, 398 and 4.27 respectively); NMR (90 MHz)

spectrum: 1.35 and 141 (ZgGH.(CHa):C<). 182 (t, J=75Hz,

2H, A-CHyCHy), 270 (t, J = 7.5 Hz, 2H, Ar-CHCHy), 3.2
(s, 6 H, two OCHL), 639 (s, | H, H-3), 6.41 (s, 1 H, HY), 697 (d,
J=9Hz,2H,H-Y aad §') and 3.90 (d, J =9 Hz, 2H, H-2 aad 6').

S - Hydroxy - & - mahoxy - €5 - dimethylpyrano (2°.3°:7.6)
Asvone (14)

To a sola of ¥ (0.2g) i dry beazene (30 ml) was added DDQ
0.15g end the mixtwre refuxed for 1br when colowriess
hydroquinone separated out. The mixture was fitered while bot and

chromatography :
petroloum (1:1). The product crystaliised from MeOH to afford
14 as pals yollow crystals (0.12g), mp. 169-170"; violet ferric
reaction; R, 0.80 (solvest B). (Fowad: C, 72.3; H, 5.57. C;H Oy
requires: C, 72.0; H, 5.2%); Aqea 225, 254 and 332 om (4.08, 4.41
and 4.44 respoctively); NMR spoctrum: 150 (s, 6 H, (CU,);C().

390 (s, 3H, OLH,), .65 (d, J= 10Hz, 1 H, H-5), 682 (s, 1 H,

A.C.JaN o ol

H-3), 657 (s, 1H, H-8), 6.75 (d, ] = 10Hz, 1 H, H4"), 697 (d,
J=9H2,2H,H-Yand §),7.62 (4, ] =9H2,2H, H-Z and 6') and
13.07 (s, 1 H, chelated OY).

5.4 - Dimethoxy - 6’8" - dimethylpyraso (27,3°:1.6) fasone (5.4 -
di - O - methylcarpachromene, (2)

The above flavoae (14, 0.08 g) in acetone (15 o) was refuxed
mm(ommmpu&oo,mmaem The
prodna crystalised from acetooe-light petroleum mixtwre to

2 as light yellow crystals (0.07g), m.p. 155-56° (tit.' m.p.

56'); R, 05 (solvest B). (Found: C, 72.3; H, 59. Cak. for

CnlinOs: C, T25; H, 5.5%); Aau 223, 264 and 321 am (4.5, 4.2

and 4.25 respectively); NMR spectrum: 1.47 (s, 6 H, (cu,),C<).

3.83 and 3.84 (23, 6 H, two OCH,), 5.6 (d, J = 10Hz, 1 H, H-$"),
635(s, 1H,H-3),673(d, )= 10Hz, L H, H4"), 685 (s, | H, H8),
698(d,J=9Hz,2H,H-Y and ') and 798 (d, ) =9 Hz, 2H, H-Z
and 6'). In all these propertics it agroes with thoee recorded for
carpachromene dimethyl ether.’

Nuclear prenyiation of spigenin .

A soln of 3 (3g) in anhyd MeOH (105 ml) was refluxed with
preayl bromide (5.7ml) and a methanolic sola of NaOMe
(4.2g Na in 45 ml MeOH) for 4. Columa chromatography of
the product and elution smccossively with (1) beazese:light
petroleam (1:1), (2) beazese alooe, (3) beazese : EtOAC (95:95)
and (4) beazeae : BtOAc (35 : 15) yieidod fowr fractions A-D.

Fraction A crystallised first from beazenec:light petroleum
and thea from MeOH to give 1S as yellow crystals (0.7 ), m.p.
161-62"; blwish ferric reaction; soluble in NeCOyaq; R, 0.9
(solvest A). (Round: C, 76.2; H, 6.9. CyH /O requires: C, 75.9;
H, 7.2%); Aqa 221, 272 and 331 om (391, 421 and 4.34 respec-
tively); NMR spoctrum: 1.77 and 1.82 (25, 18 H, three (CH;).Cs),
340 and 3.52(2d, J = T Hz, 4 Hz, 4 H, two Ar-CH,-CHs=), 4.50 (d,
J=7Hz, 2H, O-CH,), 5.08-5.5 (m, 3 H, three -CHj=), 6.50 (s,
1H,H-3),697(d, J=9Hz, 2H, H-Y and 5, 782 (d, J = 9 Hz,
2H, H-2 a0d 6') and 13.05 (s, | H, cheiated OH).

tronﬂtOAc&upwoh- as yollow crystals (0.2¢),
np. 190-91° umtmm.n,u(m A).
(Fownd: C, 74.2; H, 6.7. C3HxOy requires: C, 738; H, 6.5%):
Amas 270 and 3308w (4.2 and 424 respoctively); NMR spec-
trum: 1.50 aed 1.70 (23, 12 H, two (CH;),C=), 2.00 and 3.12 (24,
J=7Hz, 4H, two Ar-CH,), 5.02-5.25 (m, 2 H, two -CH=), 6.75
(s, 1H,H-3),7.05(d,J=9Hz, 2H, H-¥ and 5') and 7.70 ppm (d,
J=9Hz, 2H, H-2Z and §).

The triacetate (17) prepared by Ac,O-pyridine method crystal-
Lised from MeOH as white plates, m.p. 172-73°; R, 0.6 (soivent
B). (Found: C, M.8; H, 6.4. Cy,HyxOy requires: C, 70.6; H, 6.5%);
A_.mndm-pnmmm;

3

yollow fufly solid (0.2g), m.p. 290-91°; violet ferric reaction; R,
0.55 (solveat A). (Fownd: C, 70.9; H. 5.7. CaH 4Os requires: C,
71.0; H, 5.3%); Aaa 237, 276 and 33) om (4.01, 428 and 425
respectively); NMR (DMSO-d) spectrem: 1.65 and 1.70 (23, 6 H,
(CHy)»C=), 3.00 (4, J=8Hz, 2H, ArCH,), 5.05-5.27 (m, I H,
~CH=), 625 (s, | H, H-3),6.62(s, | H,H$),692(4, ] = 9Hz, 2H,
H-Yod §),780(d, J=9%h2, 2H, H-2 and §') and 10.25 ppm (s,
1 H, chelated OH). The dimethyl other (12) was ideatical ia m.p.
and mmp. sad TLC with the sample M above. The
triacotaie (19) propared by the Ac,O-pyridine method crystaliised
from MeOH as colouricss crystals, m.p. 262-63°; R, 0.64 (solveet
B). (Found: C, 67.4; H, 5.2 CH /0 requires: C, 67.3; H, 5.2%);
Agas 240, 281 and 321 am (3.98, 4.01 aad 4.20 respectively).
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S4 - Dikydroxy - 6'5" - dimethylpyrano (2°,Y:76) fsvome
{carpackromene 1)

A sola of 18 (0.2g) in dry benzeae (100 mi) was reftuxed with
DDQ {0.15g) for 2bs. The product oo colwmn chromatograpdy
and elution with beazeae: EtOAc (9: 1) gave a yellow solid which
crystaliised from EtOAc as yeBow crystals (0.1 g), m.p. 239-40°
(it} m.p. 239-41°), dark viodet ferric resctios. (Found: C, 71.1;
H, 48. CH (05 requires: C, 71.4; H, $.0%); 2., 235, 310 and
332am (442, 450 and 441 respectively); NMR (DMSO-d,)

spectram: 1.40 (s, 6 H, (cu,),c<). $.65(d,J= 10Hz, 1 H, H-57,

627(s, |H,H-3),640(d,)J=10Hz, | H, H4),658(s, | H, H-9),
675(d. J=9Hz, 2H, H-Y and §'), 723 (4, I=9Hz, 2H, H-2
aad &) and 9.75 (s, 1 H, chelated OH). The diacetate (23) pre-
i crystallised from MeOH as

69.0; H. 5.2. CoHO, requires: C. 68.6; H, 4.3%); Ao, 220, 263
and 314am (44, 439 aod 432 respectively); NNR (CDCl +

CDYCOCD,) spectrum: 1.44 (s, 6H, <cu,),c<). 243 (s, 6H,

two CHyCOr-), 5.56 (d, ] = 10Hz, 1 H, H-5"), 6.25 (s, 1 H, H-)),
665(d, J=10H2, 1 H, H4",690 (s, | H, H8), 728 (d, ] » 9 Hz,
JH. H-Yand $)and 784 (4, J =9 Hz, 2H, H-2 and ¢'). All the
sbove data agree with those described for the catwral sample of
carpachromene.

Reaction of 68 - &i - C - premyl - 5,7 - dikydroxy - 4 -
methoxyfavone (5) with DDQ-formation of $ - Aydroxy - & -
methoxy -6 - C - prenyl - 6° 5" - dimethylpyrano (2,318 fevone
() and S - hydroxy - & - methoxy -8 - C - prenyl - 65" -
dimethylpyrano (2°,3°:76) flavome (21)

To a soln of § (0.350g) in dry beazene (40 ml) was added DDQ
{0.169) and the mixture refluxed for 1xr. The product was
subjected to colemn chromatography. Elutios with benzene : light
petroleumn mixture (1:4) followed by bemrese:light petrolenm
(1:1) gave two fractions A and B respectively.

Froction A crystaltised from light petroleum to afford 22 as
intense yellow needles (0.1 g, m.p. 149-50°; violet ferric reaction;
R; 0.00 (solvent B), (Found: C, 74.6; H, 6.6 CyHxs requires:

1

C, 746; H, 63%); Ames 263, 284 and 330 0m (4.4, 3.94 and 3.9
respectively); NMR spectrum: 1.50 (s, 6 H, (cu,),c<>. 1.7 and

180 (25, 6 H, (CH;)C=), 332 (d, J=8Hz, 2H, Ar-CH-CHw),
3.85 (s, 3H, OCH,), 5.07-5.25 (m, 1 H, <CH=), 5.55 (d, ] = 10 Hz,
1H, H-5),63 (s, 1 H, H-3), 6.75 (d, J = 10Hz, | H, H4"), 6.95
dJ=9H2,2H H-Yand 5') and 780 (d, J =9 Hz, 2H, H-2 and
6'). mje 418 (50%), 403 (10098), 375 (419%), 371 (14%), 362 (28%), 349
(3%), 334 (3%), 309 (2656}, 215 (28%) and 132 (25%).

Fraction B crystaflised from benre-light petroleum (40-60°)
mixture to yield 21 as yellow crystals (0.1 g), m.p. 115-16°; violet
ferric reactice; R, 0.75 (solvemt B). (Found: C, 74.3; H, 59.
CaH O requires: C, 74.6; H, 6.3%); A, 265, 289 and 331 (4.36,
372 and 179 respectively); NMR spoctrum: 142 (s, 6H,

(cu,)£<). 167 and 190 (3, 6 H, (CHHC=), 3.2 (4, J = 8 Haz,

2H, Ar-CHY,CHw), 382 (s, 3H, -OCH,), 5.05-5.25 (m, 1 H,
~CHm), 5.35(d, 1= 10Hz, 1 H, H-5), 647 (s, | H, H-3), 6.67 (d,
J=10HZ, |H, H4"),695(d, J=9Hz, 2H, H-3 and §') and 7.80
d,J = 9 Hz, 2 H, H-2 and 6'). m/e 418 (67%), 403 (100%), 371 (779%),
363 (70%), 231 (179), 215 (3¥%), 203 (21%) and 132 (29%).
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