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u-Chooro(CZIa)~: p-browo(CXIR)-, anc a-iodo(CLIc)~
phenylpropiclic aclds are prepared and chelr self-
condensation are studied. Thus, self=-condensation of
m-chlorophenylpropiolic ac:d gilves 6=chloro(CIIa) and
8-chloro(CIIIg)—l-(g—chlorophcny;)naphthalene—a:B-dic&rboxylic
anhydride in the ratio of 21, respectively: When m=-bromo-—
phenylpropiolic acid is similarly treated, it gives 6-bromo
(CIIb) and 8-bromo(CIITb)-l-(m-bromophenyl)naphthalene~
2: 3-dicarboxylic anhydrides in the ratio of G:l,respectivelye.
gelf-condensation of m-iodophenylpropiolic acid (XCIg)s gives
only 6—iodo—l—(é&odopheny1)naphthalene—2:5-dioarboxylic
anhydride (CII®). The structures of thesc anhydrides are
established by analogy of their eleetronic speotra, with
those of 6-methoxy(XXVI) and Se-methoxy (XX ) =L=(m-~nethoxyphenyl)

naphthalenevz:B-dicarboxylic anhydridcse.

Similarly, when 3-bromno-4-mncthylphenylpropiolic acid
(XCvIa) is self-condensed, it gives only Gebromo=7~mncthyl~l-
(3—bromo-4~methylphenyl)naphthalcne—z:B—dicarboxylic
anhydride (CIVa). On the other hand, B-iodo~4-nethyl-
phenylpropiclic acid (XCVIb) gives mainly G~iodo~7-ncthyl
(CIVbs predoninant) and 8—iodo=7-nethyl (CVbs trace)-l-

(B—iodo—4—methylphenyl)naphthalene—azB—dicarboxylic anhydrides.
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Ay and I) poonyluaonhtoalene=2:3=dicarboxyiic wihydrides.

Jhen 3=-fluoro=4-meliioxyphenylpropiolic acld (CI) is
similarly treated, it gives &-fluoro-7-acthoxy (CVI,
predominant) and 8~fluoro-7-methoxy (CVII, trace)=l-(3~fluorc-
4-pethoxyphenyl)naphthalene-2:3—dicarboxylic anhydrides.

The structure of the above arhydrides is established by
analogy of their electronic spcctra —ith those of 6-chlore—
7-methoxy (XXXIII; % = Cl) and 8-chloro-7-methoxy (XEXIV,

¥ = Q1)=1=(3=chloro=-4-mcthoxyphenyl)naphthalecne—2% 3~

dicarboxylic anhydrides35.

InTrared data arc also used to differentiate between

the different isomerse.

On the other hand, symmetrical 1z4=—di-m-chloro(CXITz)-—s
m-bromo(CXITb) = m-iodo(CXIIg)—y m-methoxy (CXVI)=-s {(3-bromo-
and 3-chloro—4-ncthoxyphenyl)(CXXa and CAXD, respectively) -
but=1: 3=dicnc=2: 3=dicarboxylic anhydrides are prepared and
their cyclisations with sunlight are studilcds

Thus, cyclisation of l:4—di-~(m-chloro=-; m=bromc-, and
n—iodophenyl)=but-l: 3=dicne~2t 3~dicarboxylic anhydrides
failed to give a crystalline product. The produet was found

to be a mixture of acids and anhydrides (T.R. spectrum).
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Ther brbedi{gene thoxy pheny L j=but =kt S=Cilene=e ) e
dicarboxylic anhydride (CAVI) is similarly itreated, it
gives 6—methox3—l—(g—methoxyphenyl)—naphthalene—E:5-
dicarboxylic anhydride (CXXVI), which is found to be
identical with an authensic specimen obtained by the self-

condensation of m—-methoxyplhenylpropiolic acid,26

On the other hand, cyclisasion of l:4—di(3-bromo(CxXa)
and 3—chloro{CXXb)-4~nethoxyphenyl)-naphthalene—21 3~
dicarboxylic anhydrides gives in both cases afterz-3 days
exposure to sunlight, a red intermediate, the structure of

which is inferred from the following :

1) Analytical data.

2) Ozonolysis of its diester (CXXXIV) which gives
3~chloro-4-nethoxybenzaldehyde, indicating that it
is a geometrical isomer of the initial anhydride.

3) Its electronic and infrared spectra.

By continuous exposure to direct sunlight, the red
intermediate anhydride redissolves to give after 28 days
exposure 6¥bromo-7—methoxy—l—(34bromo-4—methoxyphenyl)
napthalene—2:5—dicarboxylic anhydride (CIVa) and 6-chloro-
7-methoxy~1—(3—chloro~4—methoxyphenyl)naphthalene-E:3-
dicarboxylic anhydride (CIVD).

Similarly, unsymmetrioal—but—l:B—diene—ezﬁndicarboxylic

anhydrides are prepared and their cyclisation in sunlight
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are studied, Then i-(g-chloropbeayl, —~+={p-methoexyphenyl -
buat-1:3=dicne-g:3-dicarboxylic aanhydride (CXXV) is siwmilariy
treated, it gives oH-ciuloro-l-(p-methoxyphenyl)naphthalene-

2:%3-~dicarboxylic anhydride (CXXVII), the structure of which
is verified by tbhe infrared spectrum of the dechlorinated

product, which shows no bands characteristin of the bending
frequency of 5-adjacent hydrogen a2toms, but shows a band at

740 co™t

, characteristic for the cut-of-piane bending
frequency of 4-adjacent hydrcgen atoms.

Also, l-phenyl-4-(o-methoxyphenyl)-but-l:3-diene-
2:3-dicarboxylic anhydride (CXXII) gives 1-(o-méthoxyphenyl)-
naphthalene-2:3-dicarboxylic anhydride (XILVIIT,R=H).

Electronic and infrared spectra of the above compounds

are determined and discussed.
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The review included in the hisvorical part covers

the following topics :

i)

i)

iii)

iv)

v)

vi)

vil)

Preparation of arylpopiolic acids
Self-condensation of p-arylpropioclic acids.

The orienting influence of substituents in
position 5~ and 4~ on the self-condensation

of arylpropiolic acids.

Condensation of dissimilarly substituted
arylpropiolic acids.

Preparation of diarylidenesuccinic anhydrides.
Cyclisation of diarylidenesuccinic anhydrides to
l-phenylnaphthalene-2:3~dicarboxylic anhydrides.
Electronic spectira oif l-phenylnaphthalene-2i5-

dicarboxylic anhydrides.
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- PREPARATION OF ARYIPRUPIOLIC ACID

The wethods =ncountcved in the literature for the
preparation of phenylprepioliic acids can be grouped into

two distinct types :-

A) Methods depending upoa the action of carbon dioxide on

organo-metallic derivatives of phnenylacetylengs.

The sodium derivatives ot plrlrez‘ylacetylenesl (1, M=Na)
or phenylacetylene magnesiun ‘oromide2 {1, M=MgBr) were used

for this purpose.

0
G =0C-K c=cg-c”
l S C%O N “SOM
- X0 >
(I
0
c=c-c?
~ ~oH
|
. ®

(M = Na or -NgBr)
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a:i-dihalogenopropionic acids or their esters.

The dehydrohalogenaticn was carried out either in one

gtep or in two steps

1) Qune step method .- 4 pP-aryl-a:p-dibromopropionic acid

or the ester is dehydrohalnrgenatad by refluxing with basic

reagents to give the correspondirg arylpropiolic acid.

CHBr-CHBr~CCOOR C =C-=-C0O0H
o

(II) (I11)

To effect the dehydrohalogenation a variety of

reagents were used including, alcoholic potassium hydroxide.B'lo

sodium ethoxide, sodium hydroxide,ll

12

or sodium hydroxide in
liguid awmmonia, sodium ethoxide in benzene and ethyl
alcohol,6 and sodium hydroxide in benzene.6

The different p-aryl derivatives of a:p-dibromopropionic
acid or its ester as well as the various reagents used are
listed in Table 1, together with the products and the yields

obtained.
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substisution in . ¥ oyield

Reagent bengere ring ol 1I # of III ef.

1- Alcoholic KGOH - CZHB - 4

o=methoxy n - %

m—chloro h 52 S

2-methoxy-S--nethyl 02H5 58 7

2=methoxy~4-methyl H 21 7

3:4:5-trimethoxy CH5 37 8

‘ 34 :5-trimethoxy H 45 <

x A}coholiq KQH — H 80 5

zéggogapld p-methyl H a5 10

o-methyl H 95 10

o-chloro H 93 10

2~ Agqueous NaOH 2=nitro=-5-chloro H - 11
2 Excesafgodium

ethoxide or  _____

NaOH in liquid H 85 i2
___ammonia e
4 CEH5ONa in e~-nitro 02H5 —— )

C.H_  and p-nitro C,H 12,54 6

02H6OH 2> as ester

25
5~ NaQE in C_.H ——— C-H 7y 60 S
676 675 as ester
Few mls. of o-chloro C2H5 10, 8% 5
02H50H as ester
p~chloro 02H5 —— 5

i Reimer's5 modification (rapid method), the aryldibromo-
propionic acid was treated with methanolic potassium
hydroxide in a dish and the solvent repeatedly evaporated.
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