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ctherate gives a mixture of 6-C-preayi(11), 8-C-preayl(15) and 6,8-di-C-preayl(8) derivatives. O formic acid
cyclisation, 11 yielded two monodihydropyrans (12 and 13), but 1S afforded only one oiz 16; similarty § formed the
bisdihydropyran 10. Methylation of 8-C-preoyl paringenin (1S) with Me,SO, resutted in the formation of di-O-
methy! derivatives of xanthobumol (22) and isoxaathobumol (23).

Cyclodehydrogenation of 6,8-di-C-prenyl-oaringeain (§) with DDQ gave a moeo-C-prenyl-2,2-dimethyipyran (l)
corresponding 10 (£) lupinifolin. The angular isomer (2) was also formed. The structure of natural Semichin-
therefore noeds further coasideration. Similarly, cyclodebydrogenation ofs-C-(ll)-and&-C-wcnyl-(IS)mnmm
JMNWM(wMW(mmMMWMWbymwn

into known chalcoses 26 and 27 by O-metbylation.

Lupinifolin was isolated recently from the aerial parts
and the roots of Tephrosia Lupinifolia Burch (DC) by
Smalberger et al.' who regarded it as 8-C-prenyi-6"6"-
dimethypyrano (2°,3": 7,6) naringenin (1) on the basis of
UV, IR and NMR spectra. Since its mass spectrum
showed a peak at 351 corresponding to the loss of $$
mass unpits, it was considered as the linear rather than the
angular isomer (2). A perusal of literature showed the
occurrence of four more natural chalcones and
flavanones having the same oxygemation pattern as
lupinifolin. Flemichin-B isolated by Rao et al.” from the
hexane extract of the roots of Remingia wallichii W. and
A. was ascribed the same structure as that of lupinifolin.
Although the NMR spectral data are very close for both
these compounds and the main mass fragments are iden-
tical, the m.ps of the two natural samples differ very
much (flemichin-B, m.p. 168°, lupinifolin, m.p. 117-9).
Although both are laevorotatory, lupinifolin has a slightly
higher rotation (- 8.7°) than flemichin-B (- 3.33°). Hence
synthetical evidence is needed to establish which natural
compound has the structure 1.

7.4-Di-O-glucosylnaringenin having a C-prenyl unit in
the&pomnn(J)otmtheS-pouoon(l)muohwd
from the leaves of Evodia rutaecarpa by Grimshaw et
al® Here no aglucone was prepared and the structure
was deduced only on the basis of the UV, NMR and
mass spectra of the di-glucoside itself. Earlier, isoxan-
thobumo! had been isolated from Sophoro angustifolia
by Komatsu ef al.* and identified as 8-C-prenyinaringenin
S-methyl ether (). The corresponding naturally occurring
chalcone is xanthohumol (‘)" Since the above
compounds could be derived in nature by nuclear
prenylation of paringenin (7), similar in vitro reactions
have pow been carried out to synthesize some of them
and establish their constitutions.

Nuclear prenylation of naringenin (7) under alkaline
conditions proved to be dificult because the product was
a complex mixture of a large number of compounds.
However, when it was carried out with 2-methylbut-3-en-

2-ol in the presence of boron triflucride etherate, a mixture
of three products was isolated. One minor product was
identified as 6,8-di-C-prenylnaringenin (8) because it
formed a diacetate (9) possessing one chelated OH group
(8 1247) and two acetate groups singlets (8 2.35 and
2.40). Further the NMR spectra of both the hydroxy
compound and its acetate showed resonance signals of
two C-prenyl units but no ring A aromatic protons. In
confirmation, treatment of § with formic acid gave the
bisdihydropyran (16) which possessed no chelated OH
group but showed two singlets at 8 1.25 and 1.30 (gem-
dimethyl groups) and two multiplets at 8 1.52-1.90 and
2.40-2.65 ppm (2Ar-CH~CH,).

The second product was characterized as 6-C-prenyl-
oaringenin (11) by its NMR spectrum which showed only
ooe singlet of ring A (6.01) and peaks of one C-preny! unit.
The oricatation of this unit was established by treatment
with formic acid when two mono-dihydropyrans having
almost similar NMR spectra were obtained; one (12) had
chelated OH and the other (13) not. Had it been an
8-C-preayl derivative, it could have formed only ooe

The ‘third product was identified as 8-C-prenyinarin-
geain (15) because it was isomeric with 11 and had a
similar NMR spectrum but gave on acid cyclisation only
a single dihydropyran characterized as 6°,6"-dimethyl-
& S*-dihydropyrano (2°,3": 7,8) naringenin (16).by forma-
tion of its diacetate (17) and by NMR spectroscopy.

6-C-Prenyinaringenin (11) when acetylated gave the

coresponding chalcone tetraacetate (18). But on
methyhnonwnhtwomolesofdmhybubhtc it gave
u mixture of 2-hydroxy-4,4',6'-trimethoxy-5'-C-prenyi-

chalcooe (19) and 6-C-prenyl-7,4'-di-O-methyinaringenin
(20). The structures of 18, 19 and 20 were supported by
their UV and NMR spectra.

Methytation of 8-C-prenyimaringenin (18) with two
moles of dimethyisulphate in the presence of K,CO, and
acetone afforded a mixture of 8-C-preny}-7,4'-di-O-methy}-
naringenin  (21) and  2-hydroxy-3-C-prenyl4.4.6-
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1: Lupinifolin 2

3: R = Glucosyt 4: R=Glucosyl, " = H
11: R=H §: R=H, R = Me, Isoxanthohumol
20: R = Mo 18: R=R'=H

21: R=Me, R = H

23: R=R = Me

7 8: R=H, Xanthohumol
22: R= Mo
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trimethoxychalcone (22). Thehua'pmductmndeunal
with di-O-methyixanthobumol.*

Methylation of 8-C-prenyinaringenin (15) with three
moles of dimethylsulphate gave chalcone (22) along with
8-C-preny}-trimethyinaringenin (23) which pmved to be
ﬂennalwnhdro-nmhyhsonmhohumol

Finally, experiments on cyclodehydrogenation of 6-C-
prenyl(11), 8-C-prenyl{(15) and 65-di-C-prenyl8)
paringenins with DDQ were carried out. Cyclodehy-
drogenation of 11 yielded 6°6"-dimethylpyrano (2°,3":
7,6) naringenin (24) whereas 1S afforded the correspond-
m.-nsnhrchmmene(”) These chromenes were aimost
identical in their NMR spectra which showed charac-
teristic resonance signals as two doublets at 5.4 and 6.5
(J=10Hz). They were characterized by methylation
with dimethylsuiphate to the corresponding (known)
methyhtedchalooau(ﬁ'mdrf)mpecuvdy

dimethylpyran ring, and one C-prenyl unit, and ome
chalated OH group. The orientation of the preay! unit
was indicated by the mass spectrum which showed a
pakcamondmtothelouofc‘ﬂ.(“mmit)
characteristic of O-hydroxylpreny! residues. The minor
cyclodchydrogenation product was proved to be the

lincar isomer (1) by its mass spectrum which showed
(M-55)* peak at 351. The racemic linear chromene gl)

Naclear prenyigtion of naringenin (T)

To a stirred sota of 7 (5.5g) in dry dioxan (40 mi) was added
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browa ferric reaction; R, 0.82 (soiveat D) (Found: C, 73.2; H,
7.1. CosHuOs requires: C, 73.5; H, 6.9%); Ana, 289 and 340 o
(4.23 and 3.48 respectively); NMR spectrum: 1.45, 1.62, 1.75 (3s,
12H, two (CH3:Cs), 2.50-3.15 (m, 6H, two H-3 and two Ar-CHy-
CH=), $20-550 (m, 3H, two -CHr-CH= and H-2), 690 (d,
J=9Hz,2H,H-Y and 57,733 (d, J =9 Hz, 2H, H-2 and 6') and
1247 (s, 1H, chelated OH). The diacetate (9) prepared by the
AcO-pyridine method in cold crystallized from MoOH as
colouriess flakes, m.p. 112-13°; dark brown ferric reaction; R,
0.63 (solvent B) (Found: C, 709; H, 6.6. CpHxO, requires: C,
70.7; H, 6.5%); NMR spectrum: 1.40, 1.62, 1.75 (33, 12H, two
(CH, ), C=), 235, 2.40 (2s, 6H, two CH,COr), 2.62-3.38 (m, 6H
two H-3 and two ArCHy-CH=), 5.05-5.62 (m, 3H, two -CH
CH= and H-2), 7.21 (d, J=9Hz, 2H, H-¥ and $), 7.52 (d,
J=9Hz, 2H, H-Y and 6.

Fracture B was crystallized from EtOAc-light petroleum mix-
ture when 11 formed as pale yellow crystals (600 mg), m.p. 214-16°;
intense brown ferric reaction; R, 0.66 (solveat D); (Fouad: C,
T702; H, 5.8. CoogH 04 requires: C, 70.6; H, 59%); Ao, 285 and
340 nm (4.27 and 3.75 respectivety); NMR [(CDy),CO) spectrum:
162, 1.75 (23, 6H, (CH31C=), 2.73-3.23 (m, 4H, AsCHCH= and
two H-3), 5.05-5.52 (m, 2H, -CH-CH= and H-2), 6.01 (s, 1H,
H-8), 685 (d, J=9Hz, 2H, H-Y and ), 7.35 (d, ] =9 Hz, 2H,
H-2 and 6") and 11.85 (s, 1H, chelated OY).

Whea refluxed in Ac,O-pyridine for Shr, 11 gave 18 which
crystallized from MeOH as colouriess flakes, m.p. 158-9°; R, 0.43
(sotvent B) (Found: C, 66.3; H, 5.8. CyyHOy requires: C, 66.1;
H, 55%). NMR spectrum: 1.70, 1.75 (2, 6H, (CH,C=), 212,
2.17,2.36 (36, 12H, four CH,COr), 3.21 (4, ) =8 Hz, 2H, ArCH
CHs=), 5.10(t, J = 7.5 Hz, IH, -CH;CH»), 6.77 (s, 1H, H-7), 7.07
(d, Jy=9Hz, Jo=3Hz, 2H, H-3 and 9), 7.12 (4, J = 16 Hz, IH,
H-a),7.32(d. ) = 16 Hz, IH, H-8), 762 (d. Jy=9Hz, Jo =3 Hz,
2H, H-2 and 6).

Praction C on crystallization from EtQAc-light petroleum mix-
ture afforded 18 as colouriess crystals (680 mg), m.p. 183-4°; dark
brown ferric reaction; Ry 0.59 (solvent D) (Fownd: C, M.7; H,
6.2. CyH Oy requires: C, 70.6; H. 5.9%); An., 292 and 324 am
(4.3 and 385 respectively); NMR spectrum: 1.70, 1.77 (23, 6H,
Me,C=), 2.68-2.92 (m, 2H, H-3), 330 (d, ) = 7.5 Hz, 2H, ArCH,-
CHe), 5.08-5.41 (m, 2H, -CH-CH= and H-2), 5.93 (s, 1H, H-6),

70(d,J=9Hz,2H, H- and §),7.25(d, J=9Hz, 2H, H-2 and °

6) and 12.31 ppen (s, 1H, chelsted OH).
Fraction D oa crystaliration from EtOAc-light petroleum
mixture afforded the starting 7 (0.9 g).

4 - Hydroxy - € 6" 6" 6" - 1etramethyl - & 5° 4° 5" - tetrahydro -
bispyrano(2.3": 18 2°.3": 5 6)flscanone (M)

Coaspound S (50 mg) was heated with formic acid (10 md) oa a
water bath for 2 hr, left at room temp. for 8 br and finally poared
on ice-cold water. The solid thus collected was crystallized from
chioroform-tight mixture whea M formed as colowr-
less crystals (30 mg), m.p. 217-19"; Ry 0.53 (sotveat D) (Found: C,
73.4; H, 7.0. CHxOy requires: C, 73.5; H, 6.9%); Aqs, 24, 272
and 322nm (3.84, 4.23 and 3.63 respectively); NMR spectrum:
1.25, 1.30 (23, 12H, two Me,C <), 1.52-1.90 (m, 4H, two ArCH,-
CHy), 240-295 (m, 6H, two AfCHr-CHr and two H-3),
5.07-5.35 (m, 1H, H-2), 685 (d, J=9Hz, 2H, H-Y and §") and
725 ppm (d, =9 Hz, 2H, H-2 and 6)).

Acid cyclisetion of 6C-prenyinaringenin (11); Formation of
monodihydropyrans 12 end 13

Compound 11 (100 mg) was heated with formic acid (20 ml) for
1 br, left at room temp. for 4 br and the soin powred oe ice-cold
water. The mixture was extractod with CHCl,. The CHC), layer
was cvaporated to dryness and subjected to colwmn chromato-
gnaphy. Successive ecistion with beazene alooc and
benzene : BtOAc (9: l).vcmhmAadB

Fraction A oa crystallizatioa from beazeso-light petroleom
mixture yielded 12 as colouriess crystals (S0 mg), mp. 152-3°,
greea fermic reaction; R, 0.64 (solvent C) (Fouad: C, 70.9; 63.
CapH 205 roquires: C, 70.6; H, 5.9%); Ao, 235 and 298 (4.18 and
4.19 respectively); NMR spectrum: 131 (s, 6H, Mo,C <), 1.75
and 2.55 (21, ) = 7 Hz, 4H, ArCH-CHr-), 2.74-3.02 (m, 2H, H-3),
'$.09-5.47 (m, 1H, H-2), $92 (s, 1H, H-$), 685 (d, J=9Hz, 2H,

A C. JADi o ol

H-¥ and §), 725 (d, ) =9 Hz, 2H, H-7 and 6") and 11.73 (s, IH,
chelated OH).

Fraction B when crystallized from EtOAc-light petroleum
mixtere afforded 13 as cream coloured crystals (20 mg), m.p.
266-8°; R, 0.48 (solveat C) (Found: C, 70.1; H, 6.2 CxHyO;s
requires: C, 70.6; H, 5.9%); Anys 272 and 328 (4.18 and 3.48
respectively); NMR spectrum: 1.32, 1.40 (23, 6H, Me,C <), 1.69,
257 (2, I=7Hz, 4H, ArcCHCHr), 272-3.07 (m, 2H, H.)),
5.12-5.45 (m, 1H, H-2), 5.09 (s, 1H, HY), 684 (d, ] =8Hz, 2H,
H-¥ and 59,734 (d, ] = 8 Hz, 2H, H-2 and 6). The diacetate (14)
prepared by Ac,O-pyridime method (in cold) crystallized from
McOH as colouriess flakes, m.p. 182-3°, R, 0.58 (solvent B)
(Found: C, 67.5; H, 5.8. C3,Hy/0, requires: C, 67.9, H, 5.7%);
NMR spectrum: 1.36 (s, 6H, Me,C <), 1.77, 2.55 (2, J = 7 Hz, 4H,
ArCHCHz), 229 (s. 6H, two CH,COyr), 272-3.03 (m, 2H,
H-3), 5.15-5.53 (m, 1H, H-2), 6.13 (s, 1H, H-8), 6.97 (4, ] =9 Hz,
2H, H-¥ and §), 7.37 (d, } =9 Hz, 2H, H-? a0d 6).

Methylation of 6-C-prenylnaringenin (11) and formation of 19
and 20

Aa acetose soln of 11 (170 mg) was refuxed with dimethyl-
sulphate (0.11 mi) and anhyd K;CO, (1¢) for 4bs. The solvent
viscous mass was dried and column chromatographed. Careful
elution with benzene-light petroleum (1:9) gave two fractioas A
and B.

Praction A crystallized from EtOAc and afforded 19 as yellow
poedies (30 mg), m.p. 137-8"; reddish brown ferric reaction; R,
092 (solvent A) (Found: C, 72.1; H, 7.2. CpHOy requires: C,
T23; H, 6.9%); Ap. 225 and 363 nm (3.96 and 4.06 respectively):
NMR spectrum: 1.72, 1.84 (23, 6H, Me,C=), 3.32(d, J = 7Hz, 2H,
ArCYrCHe), 388, 3.93, 3.96 (3. 9H, three OCH,). S.1S (1.
J=7Hz, 1 H, -CHis), 6.04 (s, IH, H-3), 696 (d, ] = 9Hz, 2H, H-3
and 5),7.40(d.) = 18Hz, 1 H,H-2).7.60(d,] =9Hz,2H, H-2and
6).7.66 (d. ] = 18 Hz, 1H, Hﬂ)lnleS(t. 1H, chzhledow

Fractioa B crystallized from petroleuss mixture
to afford 20 as colouriess crystals (20mg), m.p. 162-3"; dark
brown ferric reaction; R, 0.75 (solvent A) (Found: C, 714; H,
6.8. CHyO, requires: C, 71.7; H, 6.5%); Aw. 295 and 335 (4.30
and 367 respectively); NMR spectrum: 1.62, 1.75 (2, 6H,
Me,Cs=), 2.50-2.75 (m, 2H, H-3), 3.22 (d, ] =8 Hz, 2H, ArCH-
CHe), 3.92 (s, 6H, two OCH)), $.12-5.42 (m, 2H, -CH;Cl= and
H-2),5.98 (s, 1H, H-8),690(d, J =8 Hz, 2H, H-Y and 5), 7.32(d,
J=8Hz, 2H, H-2 and 6") and 11.78 (s, 1H, chelased OY)).

6’5 - Dimethyl - &5 - dikydropyrano(Z",Y': 1 B)aaringenin (16)

Coepound 18 (50mg) was treated with formic acid. The
product oa crystaliization from MeOH gave 16 as colouriess
flakes (40mg), mp. 157-8°; dark greea fervic reaction; R; 0.66
(sotvent C) (Rouad: C, 70.5; H. 5.7. CoHuOs requires: C, 70.6;
H, 5.9%); Agus 297 (4.19); NMR spectrum: 1.29 (s, 6H, Me;C <),
1.74, 258 (2t, ] = THz, 4H, AcCH-CHy), 270-299 (m, 2H,
H-3), 5.12-5.39 (m, 1H, H-2), 591 (s, 1H, H-6), 682 (d, ) =9Hz,
2H,H-Y and 5, 7.28 (d, ] = 9Hz, 2H, H-2 and 6, 12.27 (s, 1H,
chelated OH). The dincetate (17) prepared by the Ac;O-pyridine
crystallized from MeOH as colouriess fiakes, mp. 142-3%; &,
0.61 (solvent C) (Found: C, 67.8; H, 5.9. C3H,/0y requires: C,
679; H, 5.7%); NMR spectrum: 1.35 (s, 6H, MeC <), 1.79, 2.57
(av ’-7“1. ‘H' NCUrCUz). 7 ('- mo two CU)COr).
2.68-2.98 (m, 2H, H-3), 5.17-5.50 (m. 1H, H-2), 6.12 (s, 1H, H-6),
695 (d. J=9Hz, 2H, H-Y and 5) and 7.41 (d, J=9Hz, 2H, H-2
and 6).

Mathylation of 8-C-premyingringenin (15) with two moles of
Me:SO,; formation of 21 ond 13

An acetone soln of 1S (170 mg) was refluxed with dimethyl
sulphate (0.12ml) and anbhyd K,CO, (1g) for 4bs. The product
was found t0 be a mixture of two compoands on TLC. Fractiosal
crystafiization from benzemo-light potrolesm (mother liquor A)
Mnm«mmmnumm
wcodles (0 mg), mp. 131-32 (it mp. 133); reddish brown
ferric reaction; R, 0.87 (solvent A) (Found: C, 72.8; H, 68. Cak.
for CnHxOs: C, T23; H, 6.0%); Ay, 223 and 3620m (382 and
4.18 respectively); NMR spectrum: 1.64, 1.77 (25, 6H, Me,C=),
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327 (4, J = THe, 2H, ArCH-CHw), 3.81, 3.87, 3.89 (3s, 9H, three
OCH»).5.16{t,] = THz, I1H,-CHy-CH=),5.96 (3, 1H, H-51,6.87 (d.
J=9Hz, 2H, H-3and 5), 7.37 (d, I = 18Hz, IH, H-a), 753 (d,
F=9Hz, 2H, H-2and6),7.64(d.J = 18 Hz, I1H,.H-g)and 14.07 ppm
(s. 1H, chelated OH).

The mother liquor A yielded a solid which after two crystal-
lizations from benzeac-light petroleum mixture gave 31 (20 mg),
mp. 165-6°; dark brown ferric reaction; R, 0.69 (solvent A)
(Found: C, 71.9; H, 6.8. CuH 04 requires: C, 71.7; H, 6.5%);
Agus 297 and 337 (4.31 and 3.78 respectively), NMR spectrum:
162, 1.70 (25, 6H, MeC=), 2.62-2.82 (m, 2H, H-3), 3.38 (,
J=8Hz, 2H, ArCH-CHs), 3.73, 3.80 (21, 6H, two OCH,), 5.05-
$.62(m, 2H.-Cl=and H-2),6.18(s, I1H, H-6).6.82(d, ) = 9H2, 2H,
HYand Sand 743 (d, J=9H2, 2H, H-Z and 6).

Methylation of 8-C-premyinaringenin (15) with three moles of
Me;S0,; formation of 22 and 23

To a soln of 15 (100mg) in acetone (20ml) was added
dimethylsolphate (0.09 m]) and anhyd K,CO, (1g) and the soin
refluxed for 12be. The product on column chromatography and
successive elution with benzene : light petroleum (1:9) and 100%
beazene gave two main fractions A and B,

Froction A crystallized from EtOH and yieided 22 a3 orange
yellow needles (80 mg), m.p. and m.m.p. with the sample pre-
pared cartier, 131-2°.

Fraction B crysullized from EtOAc-ligit petroleum wmixture
gave 23 as colouriess crystals (10mg), m.p. 172-3° (it.* mp.
174-57; R, 0.52 (solvent C) (Found: C, 72.2; H, 6.6. Cak. for
CnHxOy: C, 72.3; H, 6.3%); A, 272, 285 and 328 nm (4.15, 4.23
and 3.8] respectively).

6°5"-Dimethylpyrano(2',3": 1 §)aaringenin (M)

To & soln of 11 (85 mg) in dry, freshly distilled benzese (10 mil)
was sdded DDQ (70 mg) and the resulting mixture reftuxed for
3 e oo a bolling water bath. Hydroquisooe was fitered off and
the filtrate evaporated. The residue on column chromatography
and elution with beazene : light petroleum (7: J)ynideduvrhci
crystalized from benzene-light petroleum mixture as shiming
light yellow crystals (70mg), m.p. 147-48"; dark brown ferric
reaction, R, 0.62 (solvent C) (Found: C, 70.7; H, 5.5. CaH Oy
requires: C, 71.0; H, 5.3%); A, 228, 297 and 338 nm (3.94, 4.28
and 3.10 respectively); NMR spectrum: 1.46 (s, §H, Me,C <),
282-3.07 (m, 2H, H-3), 5.18-5.59 (m, 1H, H-2), 545, 651 (24,
J= 10Hz, 2H, H-5" and € respectively), 598 (s, IH, H-8), 687
(d.J=9Hz, 2H, H-Y and 50,729 (d, I » 9 Hz, 2H, H-Y and &)
and 12.05 ppm (s, 1H, chelated OH).

45 -Dimethoxy - 2 - hydroxy - 6°8° - dimethylpyrano(2.Y:
4.3\ chalcone (36)

An acctone soln of 34 (S0mg) was refluxed with dimethyl
mbhn(ond)mthmmolnbydx,co,fwlh The
product on crystaliization from ?ve mainly 26 as decp
yellow ncedles (20 mg); m.p. 118-19” (.’ m.p. 1207; dark brown
{erric reaction, R; 0.79 (solvest C); (Found: C, 71.8; H, 6.4 Cak.
for CpHpOs: C, TL1; H, 6.0%); Ag,, 232 and 368 (3.84 and 443
respectively); NMR spectrom: 1.40, 1.48 (25, 6H, Me,C <), 3.75,
3,82 (2, 6H, two OCH,), 5.51,6.50(2d, ) = 10 Hz, 2H, H-S" and &)
6.23(s, 1H, H-3), 687 (d, J=9Hz, 2H, H-3 and ), 7.12, 7.38 (24,
J=20Hz, 2H, H-a and #), 7.32(d, J =9 Hz, 2H, H-2 and 6).

6 6"-Dimethylpyrano(2’ .Y 7 8)naringenin (25)

To a sots of 15 (100 mg) in dry beazene (20mi) was added
DDQ (80 mg) and the resuiting sobn refuxed for 2 br. The product
on column chromatography asd elwtion with benzese-fight
petrolesm (7:4) yielded 25 which crystallized from beazeso-tight
petrolcum mixtwre as pale yellow crystals (60 mg), m.p. 162-3;
dark brown ferric reaction; R, 0.75 (solveat D (Found: C, 71.2;
H, 56. CyH Oy requires C, 71.0; H, 5.3%); Ay, 228, 288 and
337 nm (3.94, 4.08 and .72 ively). NMR : 143 (s,
6H, Me,C <), 278-298 (m, 2H, H-)), 5.15-5.58 (m, 1H, H-2),
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547,653 24, ] = 10 Hz, 2H, H-5" and 47, 6.00 (s, {H, H8), 687
(d.J=9Hz, 2H, H-Y and 57, 7.33(d, I =9Hz, 2H,. H-Y and 6).

46 - Dimethoxy - 2 - hydroxy - 6°56° - dimethylpyrono(2' ¥
4 Ychaicone (IT

An acetone soln of 28 (S0mg) was refluxed with dimethyl
sulphate (0.02 o) in the presence of anhyd K,CO, for 3.5 hr. The
product om crystaliization from EtOH gave mainly 27 as yellow
crystals (25 mg), m.p. 112-1¢€° (lit® m.p. 114-15%); brown ferric
reaction, R, 0.83 (solvent C) (Found: C, T2.3; H, 6.3. Cak. for
CaHzOs: C, 721 H, 6.0%); Apa, 232 and 352 (3.82 and 4.3
respectively); NMR spectrum: 1.38, 144 (25, 6H, Me,C <), 3.74,
3.79 (25, 6H, OCH}), 5.53, 652 (24, ] = 10 Hz, 2H, H-5" and €,
6.24(s, IH, H-5),690(d. J=9Hz, 2H, H-3and $), 6.92, 7.38 (24,
J=20Hz, 2H, H-a and B8), 7.36 (d, I = 9 Hz, 2H, H-2 and 6).

Reaction of 68-di-C-C-prenyinaringenin (8) with DDQ: forma-
tiom of 1 and 2

To a sola of 8 (200 mg) in dry benzeoe (40 ml) was added DDQ
(140mg) and the soin was refluxed for Ihr. The product on
column chromatography and ciution with benzene:light
petroleuns (7:4) gave 2 solid which oo TLC proved to be »
mixtore. Practional crystallization from beazene-light petroleum
(mother biquor A) yieldod s solid which recrystallized from
beazeno-light petrolewm mixture 2 as hight yellow crystals
(Omg), m.p. 138-40*; dark brown ferric reaction; R, 0.65
(sotvent C) (Found: C, 73.7; H, 6.5. CsHx0s requires: C, 73.9;
H, 6.0%); Ao, 282, 296 and 32 0m (4.53, 4.23 and 3.87 respec-
tively); NMR spectrum: 1.40, 1.62 (23, 12H, Me,C < and Me,C =
respectively), 2.62-2.87 (m, 2H, H-3), 3.25 (d, J=8Hz, 2H,
ArCHCHe), 5.05-5.37 (m, 2H, -CH,-CH= and H-2), .46, 6.48
(2, J=10Hz, 2H, H-5" and 4, 683 (d, J=9H2, 2H, H-¥ and
. 128 (d, J=9Hz, 2H, H-Y and ¢) and 12.23ppm (s, IH,
cheiated OH). 406 (60%), 391 (100%), 350 (30%), 285 (30%), 271
(60%), 257 (5%), 42 (20%), 147 (30%) and 120 (90%).

The motber liquor A yielded s solid which after two crystal-
lization from benzene:light petroleum mixture gave 1 as pale
yellow peedles (20mg), mp. 124-5° (hit.' mp. 117-19); dark
brown ferric reaction; R, 0.63 (solvent C) (Found: C, 74.3; H, 6.8.
Calc. for CasHyOs: C, 73.9; H, 6.4%); A, 278, 298 and 318 am
(4.48, 4.24 and 3.98 respectively); NMR spectrum: 1.42, 1.62 (2s,

12H, Me,C < and Me,C= respectively), 2.69-2.98 (m, 2H, H-3),

318 (d, J=735Hz, 2H, ArCHy-CH=), 5.05-5.38 (m, 2H, -CH~
CH= and H-2), 5.47, 646 (2d, ] = 10Hz, 2H, H-$" and &), 6.34
(d.J=9Hz, 2H . H-Y and 5),7.27(d, J=9Hz, 2H, H-Z and 67,
406 (70%), 391 (909}, 351 (359%), 286 (359}, 271 (25%), 243 (5%) and
148 (100%). In all these properties, it agrees with those of aatural
lupinfolin’ but not with fiemichin-B.?
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