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Abstract — Retinoidal 3{2H)-furancnes [(4) and (EJ)] have been

synthesised via a Claisen type condensatien between the polyene

ester (1) and the a-hydroxy methyl ketene {Z) and their spectral
characterisations have been reported.

The only few Dccurrencesl’2

of a 3(2H)-furanone system as natural heterocyclic
products have been encountered before and their biclegical activities are there-
fore attractive 1in relation to a Z2(5H)-furanone system (butenolide), some of which
are reported to have an antitumour activity.3 In connectien with the synthetic
work of conjugated polyenes, we became interested in the preparation of a conju-
gated vinylogous lactone retincidal 3{2H)-furanone system (4). Because retineic
acid (vitamin A acid) (3) and some of its related retinoids have recently been
reported to prevent and inhibit the growth of epithelial tumours.4

In this communication we wish to report the first method for the preparation of a
retinoidal 3(2H}-furanone system (4) which involves a Claisen type condensation
between the polyene ester (1) and the a-hydroxy methyl ketone [(2) using LiNH2 in
dry tetrahydrofuran (THF) followed by treatment of the resulting hydroxy poly-

conjugated enolic B-diketone (J) with dilute H,50, in ethanol [Fig. 1]. Im addi -

2
tion, the spectral characterisations of furanones c¢btained are also described
here.

A general preparative procedure is as follows: The conjugated polyene ester QL)S
15 refluxed in the presence of L1NH2 with 3*hydroxy-B-methyl-2-bﬁtanone [}) [molar
ratio; QL) R LiNH2 =1 ; 10 : 201 in dry THF for ca.20 hrs to afford a mix-

ture of E (3) and Z (3') isomers of the hydroxy polyconjugated enolic B-diketone

in 25-50% yield which is separated by preparative thin-layer chromatography (Merck
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silica gel 60F254 precoated plate, 0.5mm thickness/ 20% acetone in n-hexane) to
give the respective isomers in a pure state. FEach isomer is treated with a few
drops of 10% HZSD4 in ethanol for 2 hrs at room temperature toc afford the corre-

sponding retinoidal 3(2H)-furanone (4) and (4') in ca.50% yield, respectively.
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The compounds obtained are identified on the basis of the spectral data. Charac-

teristic spectral data in each f-diketone isomer [(gﬁ), (2:3)’ (3R) and (é}g)] are

shown in Tables 1 and 2. The presence of a completely enolic B-diketone structure

in the compounds [(3a), (g'g), (gg) and (E:g)] is revealed from the following

evidences,

1) The presence of the enolic hydrexy proton and the lack of the methylene proton
at C-4 in keto form of g-diketones in their NMR spectra.

2) The existence of the strongly chelated carbonyl greup in the IR spectra (very
broad band at 1640-1580 cﬁlJ.

A hyﬁsochromic shift of the UV absorption maximum of each compound on addition of

base (Table 2) is presumably a characteristic feature in a polyconjugated enclic
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g-diketone, though a bathochromic shift 1s a general trend in a saturated acyclic
R-diketone. The stereochemistry around the C-6,7 double bond in the B-diketone
isomers is determined from the examination of the chemical shift of both the C-7-
methyl and the C-8-olefinic proten resonances. The C-7-methyl signals of the E-
compounds [(3a) and (3b)} are further dewnfield than the corresponding resonances
of their Z-isomers [(2:3) and (E}B)] in which the protons at C-8 are deshielded6

by enolic hydroxyl group.

Table 1 Characteristic NMR data of the hydroxy
polyconjugated enclic B-diketones
dppm 1in CDCl3 frem TMS
*
Compounds C-4-H enolic OH C-2-0H C-8-H C-7-Me
(3a) 5.71 15,16 3.62 5.14 2.37
(s) (d,J=16)
(3'59 5.67 15.18 3.63 7.62 2.10
~ (s) (d,J=18)
{(3b) 5.73 15,17 3.61 # 2.39
e
(s)
(3'k) 5.71 15.2¢9 3.63 7.81 2,18
~ (s) (d,J=15)

* The mass spectrum of each compound is consistent with the assigned
structure.2

# This proton is observed between §6.0 and §6.5 overlapping with
other protons.

Table 2 UV maxima of the hydroxy polyconjugated

enolic B-diketones

Amax(gj
Compounds in EtOH in EtCH-NaOH
(32) 358{25500) 340
(3'a) 361(25600) 340
(3b) 405(30000) 376
('3"2) 404 (38000} 370

Characteristic spectral data of retinoidal 3(2H)-furanones are summarised in
Tables 3 and 4. The IR spectra of non-conjugated 3(2H)-furanones have been re-
ported to show a characteristic and very intense pair of bands at 1710 and

1610 cﬁl.7 In the IR spectra of retinoidal 3(2H)-furanones, the distinctive and
strong bands in the carbonyl and double bond absorption regions have also been
observed as shown in Table 3. From the observed data (Table 3), the expected

position of the absorption maximum in the polyconjugated 3(2H)-furanone system

could be calculated as follows;
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Parent value 260 an

Add for each substituents:

a double bond (chain) extending the conjugation 27 nm
a double bond (ring) extending the conjugation 17 nm
each alkyl group or ring residue 5 nm

In the NMR data (Table 4) of retinoidal 3(2H)-furanones [(4) and (i;)], the C-4
protons resonate at dca.5.5 as a slightly broadened singlet although the protons
at the same cgrbon in the completely enolic E-diketone system exhibit a sharp peak
(Table 1} at §ca.5.7. The stereochemistry around C-1',2' double bond is deter-
mined from the fact that the C-2'-methyl signals of the E-isomers [(3a) and (4b)]
and the proton signals at C-3' in the Z-iscmers [[i'g) and (5:3)] are deshielded

by enolic oxygen in the furancne ring.

Table 3 Characteristic IR and UV data of the retinecidal
3(2H) -furanones
Compounds " v, chl (CHCIS) 3 ax(€) in ETOH
{4a) 1678, 1601 350(25000})
(42 1678, 1601 350(23200)
{4h) 1670, 1605, 1576 408(44200)
(4'p) 1670, 1605, 1570 407(53000)

* New compounds described give satisfactory high resolution

mass spectral analysis.

Table 4 Characteristic NMR data of the retinoidal
3(2H) -furanones {dppm in CDCI3 from TMS)

Compounds C-4-H C-3'-H C-2'-Me C-2-gemMe
(42) 5.52 6.19 2.26 1.41
(s) (d,J=17) (s) (s)
(4'a) 5,44 7.31 2.12 1,40
(s) (d,J=17) (s) (s)
(ﬁg) 5.56 # 2.29 1.42
(s) {(s) (s)
(i'E) 5.50 7.42 2.16 1,43
{s) {d,J=15) (s) (s)

# This proton is observed between 86.0 and 86.5
overlapping with other protons.

The present spectral characterisatien in the retinoidal 3{2H) -furanones is the
first case in the polyconjugated 3(2H)-furanones and could be applied to the other
polyconjugated heterocyclic compounds. The preparative method described in this
communication would be expected to have a wide applicability8 in a synthesis of a
more complicated cempounds including a carotencidal 3(2H)-furanone system. The

biological activities of retinoidal 3(2H)-furancnes obtained here are now under

investigation.
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8. An application of this reaction to methyl benzoate and methyl cinnamate gave

the corresponding furancnes (4) (bullatenone) and (B} in reasonable yield.

0 0
= 0 R uv
H 0 334 nm
(é) (B) 55,60 (EtOH)
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