SYNTHESIS OF PROANTHOCYANIDIN; A NEW LEUCOCYANIDIN TRIMER (4—8, C-0-O)
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ARBSTRACT

In our earlier communication' we have reported the 1solation and characterisation of a new
proanthocyanidin(A), which is a leucocyanidin trimer, the three Cy; units being linked through
4—8, C-O-C linkages and the terminal umt having a free diol group. We now report the synthesis
of the methyl ether (B) of the same, which unequivocally confirms the proposed structure.

HE synthesis of the methyl ether of the litle com-
pound (A) Involves the condensation of 3,5,7,3",4'-
pentamethoxy flavan-4-gl (XI} and 8-i0do-3,5,7,3', 4«
pentamethoxyflavan-4-ol (XII) under the conditions
of modified Ullman reaction®. The product was a
mixture of 4 -8 C~-0O-C linked oligomers which were
siubsequently separated by column chromatography.

The 8-i0do-3,5,7,3",4’-pentamethoxyflavan-4-ol (XII)
has been prepared by the sodium borohydride reduc-

tion of 8-iodo-.3,5,7,3,4-pentamethoxyflavanone (VII)

which in turn was oblained by the iodination of 3,5,7,3,
4-rentamethoxyflavanone (V1. The flavanone was
obtained from 2-hydroxy- a,3,4,4,6-pentamcthoxy
chalcone® (I1) by a method due to Oyamada ¢f ol
The chalcone was prepared by the condensation
of  2-hydroxy-¢,4,0-trimecthoxyacetophenonc® (1) and
verairaldehyde.

The 3-hydroxy flavanone (VI) was prepared by reflux-
ing the chalcone (1) with 3% ¢thanolic hydrochloric
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acid. Though the conversion of chalcone to 3-hydroxy
flavanone was not complete, the mixture was readily
separated with cold dilute sodium hydroxide, which
dissolves the chalcone. It may be mentioned here that
the concentration of the acid used for cyclisation of
chalcone to 3-hydroxy flavanone is important since
higher concentration of the acid might effect removal
of a-m¢thoxyl group. It has been reported by Oyamada
et al? that ring closure occurred without removal of
a-methoxyl group with 4-89, ethanolic hydrochloric
acid. The elemental analysis, molecular weight deter-

mination, i.r. (viE:, 1680 C=0) and n.m.r. spec-
trum of the 3-hvdroxy flavanone were in confirmity

with its structure (VI).

The 3-hydroxy flavanone (VI) was iodinated ising
iodine and silver acetate in chloroform. The product
obtained was 8-i9do-3,5,7,3',4 -pentametboxyflavanone
(VII) confirmed by elemental analysis, molecular
weight determination and chemical degradative studies.
This procedure of iodination has been used success-
fully for the preparation of 8-~iodo flavoness.
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fa order to ascertain that iodine atom has entered
exclusively at  8-position the following st of
experiments were carricd out, 8-lodo-3,5,7,3 4% pentade
methoxy flavanone on ticatment with Ae,0 and ACONL
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viclded the correspanding iodo chalcone (V) the struc-
fure of which was established by synthesising it from
the corresponding lodoacetophenone  derivative (11D
and veratraldehyde by condensing the two in presence
of agueous cthanolic KOH.

The 2-hydrowy-3-iodo- ,4,6-trimethony acetophe-
none (L) was obtamned by iodmnation of (I) with iodine
and todic acid mnture’. Nakazawa® used this reagent
for iodination of 2-hydroxyacetophenones and reported
the formation of 3-iodoproducts The synthetic
sample of the chalcone was identical with the one
obtained by degradation of flavanone (VII) in all
respects.

After ascertaining the position of iodine in (VII) it
was reduced with sodium borohydride® when the
8-i0do-3,5,7,3",4 -pentamethoxyflavan-4-0l (XII) was
obtained. (V1) was also reduvced by the same pro-
cedure which yielded (X1). 1.R. spectrum of both (XI)
aad (XID) showed absorption peak at 3550 cm™ and
no peak at 1680 cm! indicating thereby that the C=0
peoup is reduced completely to -CHOH. On treatment
with bo.ling ethanolic hydrochlornc acid, it gave pink
coloured solution which responded to all the colour
reactions of 3-hydroxy anthocyanidins’.

The condensation of the two C;s units was carrled
out under the conditions of mod:fied Ullman reaction?s1°,
The mixture of (XI) and anhydrous K,CO; was heated
in pyridine, then a mixture of (XII) and Cu,O was
added. The condensation gave a mixture of 4-8
C-0O-C linked products. These were separated by
column chromatography using alumina. Elution with
a mixture of CHCl,-MeOH (8 :2) yielded a homo-
geneous amorphous powder,

It was methylated with DMS/NaOH in acetone.
The synthetic sample of the trimer was identical with
the methyl ether of natural sample in its J_,. and
chromatographic behaviour, Rf values were identical
in paper and thin layer chromatography. On acid
hydrolysis both vyielded the same anthocyanidins.
The slight difference in m.p.s of the two may be
accounted for by the difference in their stereo-
chemistiry.

EXPERIMENTAL

All the reaction products were routinely checked
by ir., nom.xy, and elemental analysis, 1.r. spectra
were recorded on Perkin Elmer 1n KBr, frequencies
are expressed 1n cm™, n.m.r. spectra were recorded
with a varian A-60 spectrometer and TMS as internal
standard. The homogeneity of the compounds was
checked by TLC on Silica gel *G’ plates. M.Ps.
were deterntined on electrically heated block and are
uncorrected.

2-Hydroxy-w,4,6-trimethoxy acetophenone® (I), 2'-
hydroxy- 8,3,4,4",6-pentamethoxy chalcone® (I) and
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3,5,7,3",4"-pentamethoxyflavanonel! (VI) were prepared
by literature procedure.

8-10do-3,5,1,3" 4 -pentamethoxyflavanone (VII)

A solution of iodine (1-9g) in CHCIl,; (40 ml) was
added with stirring under reflux to a mixture of
3,5,7,3,4"-pentamethoxy flavanone (VI) (1-8 g),
CH;COOAg (4 g) andCHCIl, (48 ml) and refluxing
was continued until iodine colour disappeared. Addi-
tion of light petroleum to the filtered solution precipi-
tated  8-iodo-3,5,7,3",4’-pentamethoxyflavanone (VII)
which crystallised from chloroform petroleum mixture

(1-4 g) m.p. 204-205° : vE2" (cra 1) ;500 (C-I), 1680
(C=0) (Found C, 47-4; H, 4-7; 1, 25-0 C;yH,,0; 1
requires C, 47-9; H, 4-59 ; 1, 25-14%)).
8-lodo-3,5,7,3",4’-pentamethoxyflavanone (0-1g) was
treated with acetic anhydride (5 ml) and sodium acetate
(0-2g) for 8 hr and the filtered solution was poured
on ice. Deacetylation of the precipitated product
gave 2-hydroxy-3’-iodo- a,4',6’,3,4-pentamethoxychal-
cone (V) by aqueous ethanolic potassium hydroxide,
crystallised from benzene as orange needles m.p.

192-193° gave green colour with ferric chloride.

An authentic sample was prepared by the condensa-
tion (standard procedure) of 2-hydroxy-3-iodo-w,4,
6-trimethoxyacetophenone’ (IlI) with veratraldehyde.

8 -iodo-3,5,7,3 ,4"-pentametho xyflavan-4-0l (X1I)

Sodium borohydride (08 g) was added slowly to a
solution of 8-iodo 3,5,7,3'4-pentamethoxyflavanone
(VID) (1 g) in warm isopropanol (60 ml) and after one
hour the mixture was diluted with water and extracted
with ether (2 x 100 ml). The ether extracts were
washed with saturated aqueous sodium hydrogen
carbonate, and evaporation of the dried (K.CO,)
solution left a pale yellow oil which was dissolved in
methanol. 8-Yodo 3,5,7,3',4"-pentamethoxyflavan-4-o}
(XIT) crystallised in needles (0 6 g), m.p. 1638-69°
(Found C, 47-7; H, 4-7: 1, 24-7. C,H,;0; I requires
C, 47-9: H, 4-5: I, 25-1%); voEr 3550cm™; NMR
(CDCl): 7659 (5, 3H, 3-OCH,), 6-24, 6-14, 6-11,
6-09 (each S, 12H, ~OCH,), 624, 5:03, 4-75 (each m,
3H, 3-H, 2-H and 4-H resp., J,,5s 9-7 ; T34 6:6 H2),
3-81 (S, IH, 6-H), 3-25-2:82 (m, 3H, B-ring).

3,5,7,3 4’ -pentamethoxyflavan-d-ol (XT)

The 3,5,7,34-pentamethoxyflavanone (VI) (0-7 g8)
was reduced to 3,5,7,3'4’-pentamethoxyflavan-4-ol (XI)
with sodium borohydride (0-4 g) in isopropanol (50 ml)
by the same procedure as described above. 3,5,7,3'4-
pentamethoxyflavan-4-ol (XI) was crystallised from
methanol as needles (0-25g), m.p. 154-155°. (lit

155°) Found C, 63-7 ; H, 6-3. CyH,40; requires C,
63:8 ; H, 6-4%), voor 3550 cm~! ; NMR (CDCIy) ;

13-87, 3-81 (d, 2H, 6-H and 8-H resp. : Jes 2-3H2)
other signals are same as in (XiI).
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1-(3,5,1,3.4), 11-3,5,7,3°4), IT1-(3,5,7,3’ 4} pentadeca-
methoxy, HI-4-hydroxy (-4, II-§, C-0-C) (I11-4,1I]-8
C-0-C) triflavanone
3.5,7,3'4’-pentamethoxyflavan-4-ol (0-2 g) anhydrous
K,CO, (I g) and dry pyridine (10 ml) was heated slowly
to 120° under nitrogen with stirring, then 2 mixture
of 8-i0do-3,5.7,3 4 -pentzmetboxyflavan-d-ol (0-45 ¢)
and Cu,O (05 g) was added. The mixture was stirred
for 5 hr at 130° under nitrogen, cooled and extracted
with chloroform (Soxllet). The extrect was evapo-
rated to dryness under reduced pressure and the residue

was extracted with benzene; the extract was washed
with 2% NaOH and 5% aqueous citric acid solution
and dried over K,CO,. Evaporation left a gum, which
was chromatographed on alumina in benzene contain-
ing increasing concentration of chloroform. Elution

with CHCl-MeOH (8 :2) mixture gave trimer as

homogencovs amorphous powder (0-3 g), m.p. 208 {d).

It was further methylated with DMS/NaOH in

acetone to vyield homogeneous amorphous powder

(0-25g), m.p. 189° C. 1t was found to be identical in

chromatographic and spectral bebaviour with the

methyl ether of natural sample.
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SYNTHESIS OF 2,4 -DIHYDROXY-3-METHYL-2",2"-DIMETHYILPYRANQO(S",6"; 5.6 YCHRALCONE
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ABSTRACT

The structure of a new compound, 2 ,4-Dihydroxy-3-methyl-2*,2"dimethylpyranc(s”,6”;
5’ 6Ychalcone (1) isolatcd by Cromble ef a/. from Kamala, an extract of Mallotus phillipinensiy

Mull was assigned on the basis of spectral studies.
The latter, on mono-tosylation at 4-position followed by treatment

C-methyl phioroacetophenone.

It has now been synthesised starting from

with 2-chloro-2-methyl-but-3-yne/K,CO;-acetone gave a propargyl ether (V) and a chromeno
ketone (VI V on heating with N,Nedimethylaniline gave VIILL VI on detosylation followed
by condensation with benzaldchyde in aqueous alcoholic KOH gave the chalcone (I).

‘T'HERE are only a few examples where the isopenienyl

as weil as methyl groups are present together in natu«
rally occurring polyphenolic compounds. Two such new
compounds, a C-methyl-2%,2"-dimethylpyranochalcone
(}) and a C-methyl-27,2%-dimethylpyranofiavanone (11)
besides the muain constituents rottlerin and 4-hydroxy
rottlerin, have been reported to beisolated by Crombie
et «f.) from Lhe study of Kamola, an eatract of the
fruits of the Asiatic shrub, Mallvies  plillipinensis
Mull (Luphosbiuceue).  The structure assinged to the
flavanone  was  S-hydroxy-6-C-methyl-2%,2"-dimethyl-
pyrano(5”,6”; 7,8) flavanone (IJ) on the basis of spectral

studies and has been further confirmed by ity synthe-
sis reported by us®. The structure assipned  to the
sccond  compound bused on the spectral data s
2 & +dibydrony-3-Comethy 1-2%,2"dimcthy Ipy rono (57,6%;
5,6") chalconc(l), Diflerentiation of thiy compe und from
i iromeric chadcone (1D was done on the basis of
comparixon of UY data*t, Ia order o further con-
hrme the siructure of  C-methy 1-2°,2%-dinethy Ipy cano-
chalcone (D), s synthiesis was undeitthen,

Yor the synthesis of the pyranochaleone (), the
chromene ring was to be built up at 1the hetone staye,
dy the parent 2°47,6%trihydroay-3-Comethy kbulcone



