CHEMISTRY LETTERS, pp. 991-994, 1978. Published by the Chemical Society of Japan

SYNTHESIS OF CARPACHROMENE

A.C. Jain!, R, Khazanchi and A. Kumar
Department of Chemistry, Himachal Pradesh University,
Summer Hill, Simle 171 005, India

Acacetin (4) on reaction with prenyl bromide in the presence of
metbhanolic sodium methoxide yielded 6,8-di-C, C-prenyl-(5) and 6-C-
prenyl-(9) derivatives. IDQ reaction with § Tollowed by methylation
afforded di-O-methyl carpachromene (2). Nuclear prenylation of
apigenin (3) gave 6,8-d1-C,C-prenyl-(15) and its 7-prenyl ether (14)
and 6-C-prenyl-(16) derivatIves., DDQ reaction of 16 provided naturel

achromene.2 The ure of the isopentenyleted apigenin
isolated by Ireyer et al.’ requires re-examination.

Two natural compounds have been assigned the same constitution as 5,4'-~
dihydroxy-6",6"-dimethylpyrano (2",3" :7,6 Xflavone (1); one is carpachromene (m.p.
239-41%; diacetate m.p. 239-41°) isolated from the leaves of Flindersia leavicarpa?

and the other cne (m.p. 276-78%; diacetate m.p. 216-19°) was isolated from the
foliege of FPamburus niaeionia.3 However, their m.p.'s and some spectroscopic data

(see Tables 1,2 and 3) do not agree. The present unambiguous synthesis of 1 and
its dimethyl ether (2) shows that carpachromene has this structure (1). Hence the
other natural product may have a different structure.

Acacetin (4) when reacted with prenyl bromide in the presence of
methanolic sodium methoxide yielded two compounds. The major product was
tdentified as 6,8-d1-C,C-prenyl derivative* (5), m.p. 200-1%; By 0.65 (solvent B)?
dark brown ferric reaction. In accordance with thie structure, it formed
diacetate (6) m.p. 190-91%; Rp 0.5 (solvent C) whose FMR spectrum (see Table 3)
showed the expected signals. Further it gave a monomethyl ether (7), m.p. 146°;
Ry 0.8 (solvent B); and a bisdihydropyren derivative (8), m.p. 199-200%; R, 0.4
(solvent C),

The second minor fraction in the above reaction was identified as 6-C-
prenyl acacetin (9); m.p. 221-22%; Ry 0.5 (solvent B); brown ferric reaction.

The presence of one C-premyl unit and two free hydroxyls were indicated
by the formation of diacetate (10), m.p. 164-65°; Ry 0.41 (solvent C); having the
expected NMR data (see Table 3 )., Selective methylation of the non-chelated
hydroxyl group in compound (9) with one molecular equivalent of Mezso4 yielded

its 7-methyl ether (11), m.p. 166-67%; Rp 0.80 (solvent B); NMR (see Table 3).
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Table 1: UV data®

Natural carpachromene 234 (4.48), 300sh (4.49), 308 (4.50) and
344 (4.44)

Nat 1 1 £

Teveral prrengtlarons fron 236, 273, 219, 313, 330 wma 355 m

Synthetic 1 235 (4.42), 310 (4.50) and 332 nm (4.41)

Diacetate of natural carpachromene 222 (4.51), 265 (4.46) and 317 nn (4.35)

Diacetate of natural pyranoflavone

from P. Missionis = 228, 283 and 322 nn

Synthetic diacetate (17) 2 20 (4.40), 263 (4.39) and 314 nm (4.32)

Dimethyl ether of natural carpachromene 225 (4.52), 267 (4.37) and 327 nm (4.47)

Synthetic dimethyl ether 2 223 (4.50), 264 (4.20) and 312 nm (4.25)

Table 2: Mags Fragments

Natural carpachromene 336 (39%), 335(7), 323(5), 322(32), 321(100),
307(5), 203(18), 161(5), 160(11), 69(7)

Fatural pyranoflavene from 336(18), 322(20), 321(100), 203(45), 18(20).

P. Missionis

R
0 ORg

1_,R-R1=H;Ga.rpachromene 2,121-R2:R3-R4235n3
Q,R::R1-He i,R1=R2-R3:R4=H,R5-He
u,RzMe,R1-H §,R1=R3=H,R2=R4-Pren,R5-Me
11,R=R1:Ac §,R18R3=AO,32=R4=P1'811,R5:H0
LR18H,R2=R4=PTOR,R3-35-MO
2,R1SR3:R4=H,323PL‘M;RS-1Q
10, R1 -R3 = OAe, R2 = Pren, R4 = H, Rsam

1_1_.R1=R4sH,R2aPren,R3=R5sMe

M,R1835.H,R28R38R48H°n

1.R1-R3:R5-H,R2-R4=Pren
R1=R3=R4=R5-H,R2=Pren

Fren stands for lbzc = CH - CHZ -

OCH3
OCH3
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The methyl ether (11) on acid cyclisation gave the corresponding chroman (12), m.p.
241-2°, Had it been 8-C-prenyl isomer, this cyclisation would not have occurred.
Hence the second prenylation product is a 6-isomer (9).

Cyclodehydrogenation of 9 with DDQ gave the corresponding chromene (13),
m.p. 189-90%; Ry 0,80 (solvent B); violet ferric reaction; NMR (see Table 3). It
formed S-methyl ether (2), m.p. 155-56°; Rp 0.5 (solvent B); its UV and FMR data
(see Tables 1 and 3) vere similar to chromene dimethyl ether (1it.2 m.p. 156°).

In order to synthesise carpachromene itself, apigenin (3) was prenylated in
the same manner as acacetin, It yielded a mixture of three compounds. The product
obtained in meximum yield was identified at 7-O-prenyl-6,8-di-C, C~-prenyl apigenin
(14), m.p. 161-62°; Ry 0.9 (solvent A); bluish ferric reaction; it formed 6,8-di-
C,C-prenyl apigenin (15) (see below) on heating with aq. morpholine.® The second
product was characterised as 6,8-di-C,C-prenyl apigenin (15), m.p. 190-91°; Ry 0.8
(solvent A); brownish ferric reaoction. It formed dimethyl ether (7) identical with
the compound prepared from acacetin. The third nuclear prenylation produot was
establiched ag 6-C-prenyl apigenin (16) m.p. 290-91% Ry 0.55 (solvent A) by ite
NMR spectrum (see Table 3) and formation of dimethyl ether (11) identical with the
compound prepared from acacetin.

6-C-Prenyl apigenin (16) when cyclodehydrogenated with IDQ afforded (1),
m.p. 239-40° (11t.2 m.p. 239-41%); dark violet ferric reaction; UV and MMR (see
Tables 1 and 3). It formed diacetate (17); m.p. 240-41° (1it.2 m.p., 240-41°); UV
and NMR (see Tables 1 and 3). All these data agree with those desaribed for
carpachromene and its diacetate.
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