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SUMMARY

Condensation of benzaldehyde or substituted benzaldehyde 1 with
Bearoylpropionic acid 2 under Perkin conditions yieided the enol lacrones,

3a-d - 7a=d.

The structural assignment of the enol lactones 3-5a-d and 6a-c could

be determined by high-resolution Ly NMR (300 MH2Z) SpECIrIoscopy.

The encl lactones 6d and Ta-d were difficult to dissolve in a suitable

solvent for 1H MR measurements.

Mass, infrared and ultravielet spectroscopy of the enol lactones ,3-7a=d

were also studied.

Assignment of the lyg NMR (400 Mtz) spectroscopy of lactones, 3-6:

The 1

H NMR (90 \iHz) shows only complex multiplets, but at 400
\Hz, the well separated signals aliow the complete assignment of the major

and the minor isomers.

The spectra of the pure or crude lactones 3a-d are cniv LE J=isomers
znd there ate no detectable amounts of tne (ZJ)eisomers. The spectra of
tne enol lactones 3aec show two singiets for protons H-4 ang He3 al
5 = 7.47, 6.95 (3a), 7.58, 7.37 (3b), 7.33, 5.81 (3¢). The specura of the
enol lactone 3d shows a singlet at 3 = 7.43 for proton Hed and a Joublet
at 5 = 6.94 (] = 2Hz) for proton He5. The singlet olefinic proton Ha4 of
lacrones 3a-d is remarkably deshielded due to the adjacent carbonyl group.

The 5 -values of the two singlets of the lactone 3b are very similar due 1o

a large solvent effect with Dé-DMSO,(Figs. 1-4).
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The spectra of the pure or crude encl lactone 4a is unseparated mixture
of (E) and (Z)-isomers with a ratio (E):(Z) = 10:1. It shows for the
{E)-isomers a downfield singlet at & = 7.43 for proton H=3 and an upfield
singlet at 5 = 6.93 for proton H-34.[Z)«4a showed two singlets at & = 6.48
and 7.10 for protons H-3 and H-4, respectively, it is obvious that the
5 «value of proton H=3 of the (E)-isomer is deshielded due 1o the adjacent

carbonyl group in comparison to the ¢ value of proton H-3 of the (Z)-isomer.

The spectra of the enol lactones 4b-d are only (E) isomers and it
showed downfield singlets for proton H-3 at § = 7.37, 7.34 and 7.68, respec-

tively, (Figs. 5-8).

The encl lactones Sa-d are only (E)-isomers. [t showed singlets for
proton H-5 at & = 7.42, 7.37, 7.34 and 7.66, respectively. It aiso showed
singlets for proton H-6 at § = 6.93, 6.87, 6.79 and 7.42, respectively. The
5 values of He3 and H-6 cf the enol lactone Sd are very simiiar due 12> a

large sclvent effect with D6-DMSO,(Figs. 9-12).

The anaiysis of the spectra of lactones 6a-c proved that ail lactones

are only (E)-isomers and it showed for proton tl-3 a singler at & = 7.3J
i6a), a doublet at § = 7.53 U] = 2Hz, 6b), and a singlet at = T.I1 6e..
Proton He6 of the enol lactone 6a showed a doublet at 3 = 7.20 ) = IHz),

7.32. 7.45. r1especiiiely,

wn

and that of 6b and 6¢c showed singlets at ! =

{(Figs. 13-15).

The ary! (A) protons and the aryl (B8) protons of all encl lactones 3-6

showed a well separated signals and all protons could be assigned,(Figs. 1-130.
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Mass spectra evidence:

The electron impact induced fragmentation of the =nol lactoues 3e7aed
are qualitatively similar to each other. In general all lactones exhibit rela-
tively intense molecular ion peaks, M~ (a). Aroyl icn R1C6H4CEO+ (b), and
aryl ion R1C6H: (c), are major fragment ions in the mass spectra of all

studied enol lactones,{Figs. 16-35).

Infrared spectra evidence:

The structure of the enol lactones 3-7a-d was supported by the study
of rtheir ILR. absorption spectra which showed absorption bands characreri-
stic of carbonyl group | :C=O), of Y -lactones conjugated with an olefinic

bond, (Figs. 36-33).

Electronic spectra evidence:

The U.V. abscrption spectra curves showed similarity In 15 skeletal

pattern 1o 1.1.4,4-tetraphenylbutadiene, Figs. (56 - 75 1.
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INTRODUCTION

The Perkin's condensation” of aromatic aidehydes with Bea:rovl

. o, 2-8 . : .
croplonic acids ry gwe the corresponding enol lactones “4! wasz :

.

. ‘ . -1k -
bed by several investigators {scheme 1. gorsche ~ suggestea that
conaensation had occurred by intermediate formation of the Y -arvi-but-

1599
Lo

¥ -enoic acid iactones (2] derwed from the enclisation at the
T-position of the keto acid [1}, fcllowed by their direct ‘lactanisation
ander the influence of warm acetic anhydride,

23 .. . ) .
£l-Assal et al’ ¢contirmed Borsche? SUZEesTion 2V SYNINesizing

several lactones of tvpe [2] and converted them under the conditions of
the original condensation to the lactones [4). The structure of tne ‘actones

12,4] were confirmed by infrared spectroscopy.-

An oz
e -

Tre same authors alse recommended a modified zznditian ior otne
direct preparation of the enol lactones [4] by heating :the mixture coi

3.arovi cropiomic acid [1], aromatic aidehyde .3) and scdium acerate o

~ - 0 ‘ - ;.
icetic anhvdride up to T0-830°C Zumnng 2 hours, <ept tnereat oo
firrmgs T omours and the eanc’ zztones of tvme 4 were Tortiinzs
fatisTaltt 12128,

A= o=

PR - PR T P N C . ——
Isomerizauon‘E’ ? of :Me enoi lactones of ivpe 4, wita .20
. : . . - . S ne 4=

acetic ac:id in the presence of cone. hydrechlonc acid led 1o ine

-arvl-2-naphthoic acids [5].
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Ar
0
2]
- ACZO
[2] 4+ Ar-CHO
AcONa
[31]
Ar Ar
R AcOH AL 0
R COH
R3
14
(5]
Ar = phenyhf_toluyl;f_anisyt o.p-dimethoxy:phenyl; p-chlorephenvt o1

m ,p-dichlorophenyi.

R = & OMe or O-CHi-O .
RZ = Rk Me OMeg O-CH2~O. ar \Oz.
R3 = R or OMe.
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As an extension 10 the previous investigation, £l Wahhab ana f£i-
_-\ssalzghave prepated other new enol lactones of type (4] by condensation
of 3-membered heterocyclic aromatic aldehyde such as thiophen-2Z-

. L L 2-m
carbaldehyde [6] with p-substituted-Bebenzoyl-propionic acids {7a-d]

under Perkin conditicnsl {scheme 2).

The structute of the obtained enol lactones |Ba-d] were confir-

.. 18.25,28 .
med from their isomerization to the corresponding 4-aryl-benzo[b]-
thiophene-6-carboxylic acids [9a-d} and also from their infrared spectro-

24
SCOpY.
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