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FLAVONOIDS FROM TEPHROSIA-VI!
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T. M. SMALBERGER, A. J. vAN DEN BERG and R. VLEGGAAR*
Department of Organic Chemistry, University of Pretoria, Pretoria, South Africa

(Received UK 8 May 1973 ; Accepted for publication 18 May 1973)

Abstract— Two new flavones, semiglabrinol and semiglabrin, have been isolated from Tephrosia
semiglabra Sond. and their structures have been established as 2"',2"'-dimethyl-3"'-hydroxy-tetra-
hydrofurano-(5”’, 4”'-b]-dihydrofurano[$”, 4"-h]flavone and the 3"’-O-acetate derivative, respectively
by means of spectral evidence and chemical degradation reactions.

Tephrosia semiglabra Sond. (Leguminosae) is
widely distributed throughout South Africa.? The
genus Tephrosia is invariably used medicinally as
as well as a fish poison® and is known to yield
rotenoids® and flavonoids.* % In continuation of our
work on plants belonging to Tephrosia species we
undertook the chemical investigation of T. semi-
glabra.

The dichloromethane extract of the aerial parts
and roots, on chromatographic separation gave two
new flavones which we have named semiglabrin
and semiglabrinol.

Semiglabrin, C,3H,0¢. [a]?' —369-3° (¢, 1-04
CHCI, (/) is assigned structure (1) (2"',2" -dimethyl-
3"’-acetoxy-tetrahydrofurano[5"’', 4"’-b]-dihydro-
furano[5",4"-h Jflavone) on the basis of spectral and
chemical evidence.

Semiglabrin gives a positive Shinoda test for a
flavone.® Absorption in the OH region of the IR
spectrum was absent and the fact that its UV spec-
trum was unchanged on addition of base suggested
that phenolic OH groups were absent. The IR
spectrum showed features characteristic of the
flavone system with a band at 1640 cm™! attribu-
table to the y-pyrone moiety.” The band at 1730
cm™! is to be expected for the acetate CO group.

The nature of the groups present in the semi-
glabrin structure was indicated by its NMR spec-
trum (Table 1). The two high field singlets at
7 8-91(3H) and 7 8-68(3H) were assigned to the
gem-Me, group adjacent to an oxygen function.?
The geminal relation was also evident from the
bands at 1380cm™! and 1370cm™' in the IR
spectrum. The protons of the OAc group appear as
a singlet at 7 7-78(3H). The singlet at 7 3-24(1H) is
highly characteristic of the C; proton of a flav-
one.’ ! In the aromatic region a pair of doublets
is discernible at 7 3-08 (J =8-5SHz)and 7 1-85(J =
8-5Hz) which are ascribed to the two ortho-
coupled protons at Cg and C;, respectively. The low

*Author to whom all correspondence should be ad-
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chemical shift of the C; proton (v 1-85), due to the
deshielding effect of the peri situated CO group,'?
confirms the angular structure as indicated in 1 for
semiglabrin. The multiplets centered at 7 2-48(3H)
and 7 2:10(2H) are assigned to the B-ring protons.
The doublet at 7 5:72 (J,-5- = 6°5 Hz) is assigned to
the benzylic proton at C,. while the doublet at
7 3-38 (Jp»5» = 6-5 Hz) is due to the C,. proton.!3- 4
The cis configuration is assigned to the C,. and C;-
protons on the basis of the coupling constant'?
(Jo»3»= 6-5 Hz) and by analogy with the absolute
configuration of the bisfurano moiety present in
the aflatoxins!®*~'7 and sterigmatocystin.'* The
slightly broadened singlet at 74-36 (1H, J;. 5 =0
Hz) is due to the C,;.. methine proton. The lack of
any discernible coupling between the C,. and C;..
protons, through application of the Karplus equa-
tion,' leads to a dihedral angle of ~ 90° for these
protons. Although semiglabrin (1) has three chiral
centres, the stereochemical requirement of cis
fusion of the two 5-membered rings and the di-
hedral angle of ~ 90° for the C,. and C;.. protons,
limits the number of stereoisomers to two. The
relative configuration as indicated in 1 is therefore
assigned to semiglabrin. Only one enantiomer is
shown.

Chemical evidence for the presence of an O-
acetate group in semiglabrin was provided by mild
alkaline hydrolysis to give semiglabrinol (2). This
alcohol was identical in all respects with the
‘natural’ semiglabrinol isolated from T. semiglabra.
Acetylation of the natural semiglabrinol gave
semiglabrin (1).

Alkaline hydrolysis of semiglabrin yielded aceto-
phenone and two carboxylic acids, which were
characterized as their methyl esters viz methyl
semiglabrinate (3) and methyl pseudosemigla-
brinate (4). The mass spectra of 3 and 4 showed
the molecular ion peak at m/e 280 and both com-
pounds analyzed for the molecular formula
C,4H,s06. Methyl semiglabrinate (3) gave a strong
coloration with ethanolic ferric chloride and its IR
spectrum indicated a chelated aromatic ester (vpay
1655 cm~!).2° The chelated nature of this ester was
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Table 1. Chemical shifts (7) for the indicated protons in the NMR spectra of semiglabrin and related compounds

B-ring H 3-H S-H 6-H 2"-H 3"-H 2"'-gem-Me¢, 3"'-H 3"'-OAc
Semiglabrin (1) 2:10m(2H) 3-24 1-85d 3-08d 3-38d 5-72d 891 4-36 7-78
2-48 m(3H) J;6=85 Js6=85  Jpe=65 Jyzp=6S5 8-68
Semiglabrinol (2)* 1-87m(2H) 3-10 1-68d 3-03d 3-33d 5-37d 862 5-32
2-57m (3H) J;6=8:5 Js6=85 Jpp=65  Jpr=65 8-56
Semiglabrinone (7) 1-84m(2H) 3-18 1-78d 2:99d 3-19d 5-43d 870
2-42m (3H) Js6 =85 Jss=85 Jpp=65 Jpsp=65 8:52
*Pyridine-d, as solvent
Multiplicity of signals. Where there is no other indication the signal is a singlet, d = doublet, m = multiplet. J values in He.
Table 2. Chemical shifts (7) for indicated protons in the NMR spectra of semiglabrin degradation products
1-CO;Me 2-OH 2-OAc S-H 6-H 2'-H 3'-H 3-OH 3"-OAc 3"-H 2"-gem-Me,
Methyl semigla- 612 —1-21 3-63d 2-26d 3-52d 6-03d 772 5-74 8-65
brinate (3) 58 = 8 58 =8 Jyg=6- 23 =6 9-00
Methyl pseudo- 6-12 —1-51 3-59d 2-25d 3.71d 573 m* 6-80 573 m* 8-68
semiglabrinate (4) J;6=28S Js6=85 Jpa =65 9-00
Methyl semigla- 6:15 7-55 3-27d 2:03d 3-53d 6-08 d 7-86 477 8-68
brinate diacetate (5) Js6=85 Jss=85 Jyzp=65 Jua=67S5 8-98
Mecthyl pseudo- 6-21 7-712 3-29d 2-06d 3-64d 5-80 dd 7-95 476 d 8-69
semiglabrinate Jsg =85 Jse=85 Jpz =65 Jys =65 Jy =85 891
diacetate (6) Jy»=285

*Signals overlap to give a unresolved multiplet.
Multiplicity of signals. Where there is no other indication the signal is a singlet, d = doublet, dd = double doublet, m = multiplet. ) values in Hz.
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Flavonoids from Tephrosia— V1

shown by the low field position (= —1:21) of the
phenoiic proton resonance in the NMR spectrum
(Table 2). The chelated phenolic proton in methyl
pseudosemiglabrinate appeared at 7—1-51. Both
compounds are thus o-hydroxy-esters.

The major difference in the NMR spectra of
compounds 3 and 4 is the chemical shift value and
multiplicity of the benzylic proton at C; and the
methine proton at C;.. As a result of the overlap of
the C,; and C,. proton resonances at ca 7 5-73 in
the NMR spectrum of 4 the diacetate derivatives,
tiz 5§ and 6 were prepared from compounds 3 and
4, respectively to facilitate the analysis of the C;.
proton signal. The NMR spectrum of 5 shows a
singlet at 7 477 (J.,» = 0 Hz), assigned to the C;.
proton while the C;. proton appears as a doublet at
7 6:08 (J, 5 = 6:5Hz). The NMR spectrum of 6
however shows a doublet at 7 4:76 (J5. 5»= 85 Hz)
due to the C, proton while the C; proton now
appears as a double doublet at 75-80 (J, 5 = 6-5
Hz,J; ., =85 Hz).

The two methyl esters, methyl semiglabrinate (3)
and methyl pseudosemiglabrinate (4) are thus
diastereomers and this implies that isomerism
occurred during the alkaline hydrolysis of semi-
glabrin. The formation of the two diastereomers is
rationalized in terms of a ring-opened intermediate
as shown in Fig 1. Attack of the phenolate anion
on either the a- or B-face of the double bond
would lead to the formation of two diastereomers.

Alkaline H, 0, oxidation of semiglabrin (1) gave
benzoic acid, derived from the B-ring and two
phenolic acids which were characterized, by

esterification with diazomethane, as methyl
semiglabrinate (3) and methyl pseudosemi-
glabrinate (4).

The formulation of the alkaline isomerism of
semiglabrinol via a ring-opened intermediate (Fig
1) held far-reaching results. Through utilization
of the acidic benzylic proton the otherwise stable
bisfurano moiety could be stepwise degraded.

The acidity of the benzylic proton at C,. in
semiglabrinol (2) was enhanced by chromic acid
oxidation of the OH group to give the ketone,
semiglabrinone (7). The IR spectrum showed
strong CO absorptionat 1750 cm™.

The reaction of semiglabrinone (7) with Mel
using K,CO; as base, resulted in cleavage of the
bisfurano system with concomitant methylation of

OH

i
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the intermediate phenolate anion to give tephro-
glabrin (8). The band at 1690cm™ in the IR
spectrum was assigned to the newly-formed o8-
unsaturated CO group.>?' The protons of the
gem-Me, group appeared as a singlet at 7 8-40(6 H)
in the NMR spectrum.’ The protons of the OMe
group were represented by the singlet at 76-06. The
singlet at 7 1-62(1H) was highly characteristic of the
C;- olefinic proton.®:2?

Mild alkaline hydrolysis of tephroglabrin (8)
gave an alcohol, tephroglabrinol (9). The compound
exhibited strong OH absorption in the IR spectrum
at 3300 cm~'. The bands at 1705 cm~! and 1635
cm~! were ascribed to the side-chain aliphatic CO3
and the flavone CO group,’ respectively. The NMR
spectrum showed a two-proton singlet at 7 5-16 due
to the protons of the newly-formed benzylic
methylene group.® The flavone character of tephro-
glabrinol was evident from the characteristic signal
of the C; proton at 72-98.°!'' The formation of
tephroglabrinol (9) from tephroglabrin (8) is con-
sistent with the behaviour of 4-substituted 2,3-
dihydro-3-furanones towards alkali.> 23

Proof of the flavone structure of tephroglabrin (8)
and thus of semiglabrin was provided by alkaline
fission of the compound to give acetophenone and
benzoic acid, derived from the B-ring, an¢ a phenol
and a phenolic carboxylic acid derived from the
A-ring.

The phenol, C,,H,,0;, was an o-hydroxyketone
and was assigned structure 10. It gave a strong
coloration with ethanolic ferric chloride and its IR
spectrum indicated the presence of a chelated
aromatic CO (Va5 1625 cm~")?° and an aliphatic CO
(Vmax 1700 cm~1).5 The NMR spectrum showed
the intramolecular H-bonded phenolic proton at
t—2-83. The benzylic methylene protons of the
aliphatic side-chain appeared as a singlet at 7 6-01.
The three-proton singlet at v 7-39 was assigned to
the MeCO-group.

The phenolic acid was characterized as the
methyl ester (11), which clearly contained a chela-
ted ester grouping. It showed an ester CO band at
1665 cm™! in the IR spectrum and its NMR spec-
trum was fully compatible with the structure 11 in
particular the phenolic proton which appeared at
very low field (r — 1-14) due to internal H-bonding.

The isolation of semiglabrin and semiglabrinol
from T. semiglabra is the first recorded case of

Fig 1.
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natural flavones containing the bisfurano moiety.
The bisfurano moiety in both these compounds is
probably derived from a 8-y,y-dimethylallylflavone
precursor by secondary modifications.

The structural elucidation of a minor component,
called glabratephrin isolated from T. semiglabra
(Experimental) is in progress.

EXPERIMENTAL

M.ps were determined with a Kofler hot-stage apparatus
and are uncorrected. The IR spectra were determined on
a Unicam SP-200 spectrophotometer using KBr. UV
spectra refer to a solution in MeOH and were recorded
on a Unicam SP-800 spectrophotometer. NMR spectra
were recorded on a Varian HA-100 instrument with
TMS as internal standard (v 10-:00) in CDCl;. Mass spectra
were recorded on an AEI M.S.9 spectrometer with direct
insertion technique. Optical rotations were measured
with a Perkin-Elmer 411 polarimeter. Elementary analysis
were done by Dr. F. Pascher, Mikroanalytisches Labor-
atorium, Bonn. Merck silica gel (0-05—0-20mm) and
Merck silica gel GF,;, were used for column chromato-
graphy and TLC, respectively.

Extraction and isolation. The sun-dried and ground
plant material (1-26kg) was extracted with CH,Cl, for

I3”J|muH
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10: R = Me
11: R = OMe

24 hr in a Soxhlet apparatus. The CH,Cl, extract was
concentrated to a small volume (2 1) and washed with
6N HClL. The CH,Cl, was evaporated and the residue
dissolved in MeOH : H,0 (9:1, 2 1). The aqueous MeOH
soln was extracted with n-hexane (20 X 250 ml). Water
was added to the aqueous MeOH until the ratio of MeOH
to H,O was 2:1. The resulting soln was extracted with
benzene (10 X 400 ml). The combined benzene extracts
yielded a brown gum (10g, 0-79%). The gum was dis-
solved in CHCI,; and fractionated by column chromato-
graphy onsilicagel (1 kg) using CHCI, as eluant. Fractions
(100 ml) were collected by utilising the distinctive fluor-
escence of the components on the column on UV illumin-
ation. Appropriate fractions (TLC, CHCl;: MeOH, 98:2
v/v) were combined to give three main fractions,

Fraction 1

Rechromatography on SiO, with CHC], and crystalliza-
tion from benzene-light petroleum (40-60°) gave 1, as
colourless crystals (3-5g), m.p. 176-178°. [a]%* —369-3°
(c. 104 in CHCY,). Amay 216, 249 (sh), 256, 274 and 309
nm (loge 421, 4:23, 4-24, 4.02 and 4-19, respectively).
vmax 1730 (acetate CO), 1640 (flavone CO) cm~!. m/e 392
(35), 333 (22), 332 (100), 317 (37), 303 (18), 289 (23),
263 (23), 230 (9), 105 (5), 43 (47). (Found: C, 70-27; H,
5-11. C,3H,,Og requires: C, 70-40; H, 5-14%).



Flavonoids from Tephrosia—V1

Fraction 2

This fraction was further purified by column chromato-
graphy with CHCIl, as eluant and crystallized from
benzene-light petroleum (40-60°) to give glabratephrin
(230 mg), m.p. 227-228°. [al®* —2149° (¢, 098 in
CHCly). Amax 218, 247, 256 and 309 (log € 4-22, 4-23, 4-23
and 4-27, respectively). vmax 1760 (CO), 1740 (acetate
CO), 1640 (lavone CO) cm~'. NMR: 7 8-51 (s, 3H), 8-48
(s, 3H), 8-41 (s, 3H), 5-02(s, 2H), 4-59(s, 1H), 3-23(s, 1H),
3-04 (d, 1H, J = 8:5 H2), 2-47 (m, 3H), 2-11 (m, 2H), 1-81
(d, 1H, J = 8-5Hz). (Found: C, 68-60; H, 4-89. C,,H,,-
O, requires: C, 68-57, H, 4-80%).

Fraction 3

Rechromatography on silica with CHCl; as eluant
followed by crystallization from acetone gave 2 (300 mg)
as colourless needles, m.p. 273-275°. [a]} —289-7° (¢,
0-97 in CHCl,) . vpay 3360 (OH), 1640 (flavone CO)cm—!.
(Found: C, 72-05; H, 5-12. C;,H,0;5 requires: C, 71-99;
H, 5-18%).

Semiglabrinol (2)

A soln of 1 (200 mg) in 0-1 N methanolic KOH (10 ml)
was stirred at room temp for 30 min. The mixture was
diluted with H,O and extracted with CH,Cl, to give a
colourless oil. Crystallization from acetone gave 2 (170
mg) identical with natural semiglabrinol.

Alkaline hydrolysis of semiglabrin

A soln of 1 (600 mg) and KOH (1 g) in aqueous EtOH
(80% EtOH, 50 ml) was refluxed for 8 hr under N;. The
mixture was diluted with H,O (40 ml) and extracted with
CH,Cl,. The CH,Cl, extracts yielded a colourless oil
(145 mg) which was purified by column chromatography.
The major component (135 mg) was characterized as the
oxime and was identical with authentic acetophenone
oxime.

The alkaline aqueous soln was acidified (6N HCl) and
extracted with CH,Cl, to yield a mixture (TLC) of two
acids (330 mg). The mixture in MeOH (10 ml) was methy-
lated with an excess of ethereal diazomethane. After 2
min the excess reagent was decomposed by addition of
AcOH, and the mixture worked-up to give the methyl
esters (300 mg). The mixture of esters was separated and
purified by column chromatography to give products A
and B.

Recrystallization of product A from light petroleum
(40-60°) gave 4 (90 mg), m.p. 81-82°. [«]3* —210-9° (c,
0-92in CHCL); Apax 231, 265 and 297 nm (log € 4-07, 4-09
and 3-69, respectively); vnax 3370 (OH), 2650 (phenol
OH), 1650 (ester CO)cm™'; m/e 280 (48), 262 (55), 247
(22), 231 (21), 230 (100), 207 (25), 161 (53), 43 (72).
(Found: C, 59-73; H, 5-68. C,,H,;0¢ requires: C, 60-00;
H, 5:75%).

Product B gave on crystallization from acetone-n-
hexane colourless needles of 3 (130 mg), m.p. 168-169°.
[a]3t —153-8° (¢, 0-91 in CHCly) ; Apax 215, 226, 264 and
296 nm (log € 4-43, 4-29, 4-20 and 3-68 respectively); vpmax
3180 (OH), 2650 (phenol OH), 1655 (ester CO); m/e 280
(61), 262(50), 247 (20), 231 (18), 230 (100), 193 (20), 161
(25), 43 (24). (Found: C, 60-09; H, 5-64. C,,H,,O, requires:
C, 60-00; H, 5-75%).

Acetylation of methyl semiglabrinate (3)

The ester 3 (50 mg), Ac,O (3 ml) and pyridine (0-5 ml)
were refluxed for 2 hr. Work-up of the mixture yielded §
(50 mg) as a colourless oil; »5H<" 1750 (acetate CO), 1735
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(acetate CO), 1720 (ester CO)cm ™. (Found: M* 364-1170.
C,sH200, requires: 364-1158).

Acetylation of methyl pseudosemiglabrinate (4)

Acetylation of 4 (40 mg) with Ac,O (3 ml) and pyridine
(0-5 ml) gave 6 (45 mg), m.p. 138-140° (from acetone-light
petroleum 40-60°); [«a]3t —66-7° (¢, 1:02 in CHCL,); vy
1765 (acetate CO), 1745 (acetate CO), 1725 (ester CO)
cm-!. (Found: C, 59-39; H, 5-50. C,sH,Ox requires: C,
59-34, H, 5-53%).

Oxidation of semiglabrin with alkaline hydrogen peroxide
Semiglabrin 1 (600 mg) was added to a 3% soln of KOH
in aqueous EtOH (80% EtOH, 50 ml) and the stirred soln
was warmed at 40-45° for 5 hr. During this period suffi-
cient 30% H,0, was added at 15 min intervals to maintain
a gentle evolution of O,. The resulting yellow soln was
concentrated under diminished pressure, water was added
and the soln acidified with 6N HCl. Extraction of this
soln with CH,Cl, yielded a mixture (TLC) of three
carboxylic acids. The mixture in MeOH was treated for
2 min with an excess of ethereal diazomethane, acetic
acid was added and the mixture extracted with CH,Cl,
to yield the esters. The mixture of esters was separated
and purified by column chromatography to give 3 (180
mg), 4 (120 mg) and a neutral ester (150 mg). Saponifica-
tion of the neutral gave benzoic acid (120 mg) m.p. 122°.

Oxidation of semiglabrinol (2)

A soln of 2 (450 mg) in acetone (100 ml) was titrated
with chromic acid (2 ml) (from 3 g CrO;, 30 ml H,O and
3 ml H,SO/) overa period of 2 hr. The mixture was diluted
with H,O (50 ml) and the acetone evaporated. The aque-
ous soln was extracted with CH,Cl, to give 7 (350 mg),
m.p. 159-161° (from acetone-light petroleum 40-60°);
Amax 217, 259 and 311 nm (loge 4-35, 4-22 and 4-15,
respectively); vy, 1750 (CO), 1645 (flavone CO)cm~—!.
(Found: C, 72-15; H, 4-68. C,,H,;O; requires: C, 72-41;
H, 4:63%).

Tephroglabrin (8)

A mixture of 7 (200 mg), anhyd K,CO, (2 g), Mel (1-5
ml) and anhyd acetone (30 ml) was refluxed for 2 hr. The
mixture was fil*ered and the K,CO; washed with acetone
(3 X 20 ml). The combined acetone filtrates were evapor-
ated to give a colourless oil. Column chromatography of
the oil, followed by recrystallization from benzene-light
petroleum (40-60°) gave 8 (175 mg), m.p. 232-233°; Apax
217, 257, 284 (sh) and 312 nm (log € 4-49. 452, 4-29 and
4.34 respectively); v, 1690 (a,8-unsaturated CO), 1635
(flavone CO)cm™'; NMR: 78-40 (s, 6H, gem-Me,), 6:06
(s, 3H, C,-OMe), 3-28 (s, 1H, C,-H), 2-96 (d. IH, J; ¢ =
8:5Hz, C¢-H), 2:57 (m, 3H) and 2:20 (m, 2H) (B-ring H),
1-78 (d, 1H, J;4=8-5Hz, C;-H), 162 (s, 1H, Cs-H).
(Found: C, 73-00; H, 5-01. C,,H,,0; requires: C, 72-92;
H, 5-01%).

Tephroglabrinol (9)

A soln of 8 (100 mg) in 3% methanolic KOH (20 ml)
was refluxed for 2 hr. The mixture was diluted with water
(20 ml), the methanol evaporated under diminished
pressure and the resulting soln extracted with CH,Cl,.
The combined CH,Cl, extracts gave a colourless solid
which was purified by column chromatography using
CHCI; as eluant. Crystallization from CHCl,-light petro-
leum (40-60°) gave 9 (80 mg), m.p. 197-198° A 213,
247 (sh), 257 and 311 nm (log e 4-43, 4-25, 4-28 and 4-28
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respectively); vmax 3300 (OH), 1705 (CO), 1635 (flavone
CO)cm Y mfe 352 (1), 294 (10}, 267 (17), 266 (100), 265
(35), 251 (14), 163 (14), 59 (31), 43 (7); NMR (pyridine-
d;): 7 8:28 (s, 6H, gem-Me,), 6:24 (s, 3H, C,-OMe), 5-16
(s, 2H C,-—H), 298 (s, IH, C,-H), 292 (d, 1H,J; =85

L fan FETY nwed D N34 Lown FETL D eienns LY 1 _£0
Hz, Ce-H), 2:55 (in, 3H) and 204 (m, 2H) {B-ring H), 1-60

(d, 1H, J; s = 8-5Hz, C,-H). (Found: C, 71-66; H, 5-75.
C,;H,,0s requires: C, 71-51; H, 5:72%).

Alkali hydrolysis of tephroglabrin (8)

Potassium hydroxide (1-5g) was added to a soln of 8
(610 mg) in aqueous EtOH (80% EtOH, 50 ml). The mix-
ture was refluxed for 3 hr under N, and diluted with water
(50 ml). The aqueous soln was extracted with CH,Cl, to
yield a yellow 0il (200 mg). Chromatographic fractionation
of this yellow oil gave acetophenone (120 mg) (charac-
terized as the oxime) and product A (50 mg).

The aqueous alkaline soln was acidified (6N HCI) and
extracted with CH,Cl, to give a mixture (TLC) of car-
boxylic acids. The acids were esterified with an excess of
ethereal diazomethane. Column chromatography of the
mixture of esters yielded product B and a neutral ester
(30 mg) which was characterized, after saponification with
10% NaOH as benzoic acid m.p. 122°.

Product A, a colourless oil, which could not be induced
to crystallize was 10 (50 mg); vEHSH 3420 (OH), 2650
(phenol OH), 1700 (CO), 1625 (chelated CO)cm™!; mje
266 (1), 281 (11), 280 (100), 279 (34), 265 (75), 262 (9),
149 (7), 59 (23), 43 (13); NMR: 78-44 (s, 6H, gem-Me,),
7-39 (s, 3H, —COCH,), 6-09 (s, 3H, C,-OMe), 601 (s,
2H, C,~-H), 3-46 (d, 1H, J; 4 = 8-5Hz, Cs-H), 2:25(d, IH,
J;5 =85 Hz, CeH), and —2-83 (s, 1H, C,-OH, dis-
appears on addition of D,0). (Found: M* 266-1142.
C, H,,0; requires: 266-1152),

Recrystallization of product B from acetone-light
petroleum (40-60°) gave 11 (350 mg), m.p. 119-120°% Apax
215, 263 and 301 nm (log € 4:34, 4-20 and 3-70, respec-
tively); vmax 3450 (OH), 2700 (phenol OH), 1710 (CO),

1665 (ester COYcm™!; m/e 282 (1), 197 (10), 196 (100),
195 (14), 164 (75), 163 (46), 59 (21); NMR: r 8:42 (s, 6H,
gem-Me,), 6-11 (s, 3H, C,-OMe), 6-00 (s, 2H, C,-H), 3-47
(d, 1H, J;s=8-5Hz, Cs-H), 215 d, 1H, J;,=8-5Hz,
CsH) and — 114 (s, 1H, C,-OH, disappears on addition
of D,0). (Found: C, 59-75; H, 6-40. C,HsO, requires:
C, 5957, H, 6-43%).
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