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I- Sfobue Condensation Iovelving 3,4-Dichlorg~i’-

MG T O bpnzophenone :

The Stobbe condensation of 3,4-3ichloro-4'-mcthoxXy—
benzohicnone with Jdimethyl suceinate gives o nmixbure of

cisg ond trans~(3,4~&ichloro~w;ajl/COOCH J=3-—carboncthoxy—

4—(5’,4'—ﬂichlorophenyl)-4ugfnetbox phanyl-but-=3~cnoic acis
(CIXia an? b) in 8%% yield. Tho crude mixture of Yalf-

cesters 1s cyclised with seoliua acebate in acctic anhydricc

to give an oily mixture of nuinyl 4-acctoxy-o-nethoxy-1-

(3',4'=-Jichlorophenyl)-2-na and acthyl 4~acctoxy—
Syy—licaloro=-1-(p-methoxyrhonyl)~2=-navbthoate (CLXIIz and ).
fron this nixture o crystolline proluct is obtaine! which
proved o ce (CIXIIa).

e ncevony-ester (CLKITa) is hydrolysed oo 4-hydroxy-
ommelnony~1-(3" y4 ' =lichlorophenyl)=~2=-narhthoic aci: (CIXI1xay,
chler doosetnylatel bo mebiyl 4,0-0iuethoxy-i—(371,41-
thetloxovhenyl)~e2-naphthesss, (CIXIVa). This is Gyidrolysdd
6o 4yo-Cinebhowy-1(37,4'=Cich lorophenyl)-2~na bthoic aci
(CLAVz) which is Jecearboxyleiol o 4y o=dincthoxy~-1-(5 41

T

rhthalene (CIZVIa). The mesbexy acid

Central Library - Ain Shams University



TIT YT oy o

: LRI o o DO SIS RS A /L”A‘.*Li

LyLrco/ged To slve 8 uwimbure ol plienclic acids (CIZATIIg
gnd L), from which (CLXIITg) is isolated in a poor yicld,
ne remainiog oixture of phunclic acid is methylabed to

sive two products by fractioral crystallisation, She

3

prodomicant which is proved (o be (CLXIVa) by wmep. and
nixed m,p. and wethyl 5,7-dichloro-4-nethoxy-l-{p-ncthoxy~
phenyl)-2-naphthoate (CLXIVL), The characterisation of
he two dlsomeric methoxy-esters is accomplished by de—
chlorinavion of each isomer, then hydrolysed tc zive
4,5=Glac woxy=-1-phenyl-2-naphthcic acid (CLIVIIIa), w.p.
235°C, snd 4-pethoxy-l-p-moushboxyphenyl-2-naphthoic acid
(CIEAVIITL), wiicl bas the Ssuc w.p. given by Baddar ot al.o’

Ihe crude oily helf-esters 1s bydrolysed t2 a miwture

of fdivnmsic acids which is scrurated by fractionszl crystellisa-
tion cis and Srans~(3',4'-‘lchlorophenyl/COUMN )} =3--C X i

{4-(3' 4'-dichlorophenyl)—4-p-sethoxypheayl-but-3-~znoic
acid (LLATKa ant L).

Lroobment ol tho dibasic acid (CIXIXa) = iil accetyl
chloris. produccs oo corresmouding annydride cis—f—-(3%',47-
Giclurovneuyl )= -p-methoxyoheayl ltaconic anbyizids (CLEX2).
The wehyaride 1s brested wiy sluwminium chlorice in nibtro-

benoene o odve a mixture of twos isomcric iotonyvl-acetic
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Doy o=l MAYO= =0T U0 s, e i 0N 0= nd Gl
(CIXLT ) and 3-(3',4'=dichloeronicnyl)—o=Ius 6 HoX =1~ o
indegn~-g~yl acctic aci¢ (CLALTI). Cyclisation of ohc

crude incenyl acctic acld (CIXXL snd CIXXII) «ives S-acuboxy—
Y,10-dichloro-3-mecthoxy-7rn-benzo(c)fluoren-7—ons (CLXXIII)
and S-acctoxy-2,5-dichloro~S-ncuhoxy-7H~-benzo(c)fluoren—
7-onc (CLXXVI). Hydrolysis of the acetoxy fluorenones
(CIXZIII) and (CIXXVI) thea nethylabion gives ¢,10-~dichloro-
3y5=dine hoxy-7i-benzo(e)lluoren-7-one (CILXVIIz) and 2,3-

cdicihiloro=5,9-cimethoxy-7H~bcnzo(e)f luoren—-7-onc (CIXXVIII).

IT- SGobbe Condensation Involving 3, 4—D1mbthoxj—4'—cblor0*

benzophenone 3

Low Btowbe condensation of 3,4-dichloro~4'-mebhoxy—
benzeopheaone with dimethyl succinate gives a mivture of
H, )3~

3
cirbone . noxXy-4-p-cnloropbenyi-4-(3" ,4'-dimethoxyphenyl)-

cis avv trans-(CLLXaz and k) (p-chlorophenyl/CO0C

put=-s-cnole acid. Frowm toils wdxturc a crystalline solid

is izoluved whico proved to he (CLXXXa). The heail-estoern

LKA Aa) is cyceliscd to give uwoeshyl G—gcotoxXy—",7=dime Lo -

t,..l.

l-p-culoreophenyl-2-naghthoate (CLAXIa), whiclh is hydrolysed
to 4-rvaroxy-os/-dlinsthoxy-~l~p-chlorophenyl-2-nzrniothoic

-

acid (ULLZXITg)e Methylation of (CLXXXITa) producces
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colorocbonyi-2-nastionoic aci! (CLXELIVay. Deosnoouylaiinan
of the tiavhemy-acid (CLXXXIV. ) sives &,3,7-tri.c hoxy-1--3
coloropneayinapnthalene, 2lgo cyclisacion of %l ethoxy-—
acid sives Y-chloro-2,3,5-trincuhoxy-7H-benzo(ce) L luorcn—~
7—once (CLXXXVIa).

[

L strucsure assignced to the methoxy acicd (CLXXXIVa)

is subsiuao

U

ntiated by dechlorinasion of its nethowy-ester
(CLLXKXITTIa) thean hydrolysed bo give 4,5,7-trimcthoxy-1-
pheayl-~2~naghthoic acid (CLXXAVIIa), it structure is
estsLlisned by specetral ovidonco.

Cyclisation of the roewsaining oily balf-c

n

vzrs gives
the scusoxy-esters (CLXXXTIz) and umethyl 4—sceboxy-~S-chloro-
1-(3" 4= "iwechoxyphcayl)=2—-c> hthoate (CLXXXIR) which arc
iscli=yed oy freacticnal crystallisation.

e pure half-ester (CLAZa) is bydrolysed Lo Zive
Liiw iiE(LASL—G:34/u CH)- 9—CHVVMA¢“4“Ef chlorophiea7l—4d-

(Byst-cinsthoxyobenyl)-bus-J-uvnoic acid (CLTEVIIIa),
novieven xdrglysis or the ~Aly whobbe product olvos btwo
isoue g (LLALAVIITg) and trages of its isomer (CLEXXVIITL).

Jreacment of oz dibaeslc acid with acciyl coloride

mrocucces LEs corresy

—
[k
<
]
(g
i
i
o1
o
&

ide cis—~ —p-chiloropuenyl-

(= (5", 4 ' -uimesnoxyrnenyli=itsconic anhydride
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sabydvlos ls trosoer wiblh zcoehrl otloricc in
ALUD L Lmele 0r L Lyl,dye~uwouractloroctbane o vive 2
alvners o two yroducts, too rhenolic acid (CLYZXITa)
and S-p~cilorophenyl-5,o=d1met oXy-l-0xo~2-indea 1 acetic
acid (CIXL). The structure of the indenyl acctic-acid
(CLLL) is esbablisned by cyclisstion with sodium scetabe in
acellec azbiydride %o give S5-acotoxy-3-chloro~9,l0-dimothoxy—
7E~benzo(e)fluoren-7-one (CIXLI). The acetoxy fiuorenonc
is aycrolysed then methylated to give 3-chloro-5,%,10-
trimcihoxy-7H-benzo(e}fiuoren-7~one (CLXLIII),its structurc

is csb.blished by spoctral cevidence,

IIT) S5obbe Condensation Involving 3,%'~Dibromo—i 41—

Cimethoxybenzophenone @

vire condensaticn of 3,3'-dibrowuo~4,4'-dimethoxy-
benzophcnoneso with ciuwethyl succinate gives an oily
half—us zr which Tfailed to solidify. Cyclisanicon of tho
oily relf-cster gives bwo isouncrs mebhyl 4—ac . toi~ =
Droao=--—acthoxny-1-{ 3" =promo-4'-pethoxyphenyi)2—-n . ~troate
sud @y L d-acetoxy-5-broio—-c—nctooxy-1-(3"-oromo—41-
SetbonTaonyl)—-2-naphthoate (CLAIVa and b). =xlinlvsls
of thne sccoboxy—ester (CLALVa) _ives 7=-hromo—t—hydromyes-
wethony-1-(3'=bromno4"'-ncoaonyrhenylFa-naphthoic acid

(CLEITVL). iwthylseSion of the phenclic acid zives
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gl ot DIV IIY. Thie gster ie pydTolysot v

7~UIQM:~4,AmCiKQCHOAJ—l—(E'HbeﬂO—4'—MunhOiy@huﬁjl>"Z~
naphticic acid (CLXLVIII). The cster (CLXLVII) is de-—
breoulnasced then hydrolysed t. give 4y0=dimethoxy-1-p-

neshoxynhaenyl-2-~-narhthoic acid,
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THE STORBE SO DENSATION

1) General Survey of the Stobbe Condensation

The condensation of carbonyl compounds with an aster
of succinic acid, under the influence of sodium alkoxides
to give the corresponding alkylidene succinic acid (a subs-
bituted itaconic acid), or isomers formed by a taubomeric
shift of hydrogen, is known as the Stobbe condensation.l
The primary product of reaction 1s the salt of the half~

ester as shown in the following.

c

R H =000 fig o R\\__/,mmg%
C=0 + | + R a —— C=

R H,0-C00C Hs R~ \CH2~COONa

+ O HgO0H + R'~OH

The reaction orginally was described and developed
by Hans Stobbel'who found that acetone condenses with
dialkyl succinate in the presence of sodium ethoxide %o
give tetraconic acid (I) as the main reaction product. It
was rather surprising that the reaction proceeded by am
aldol-type of condensation between the carbonyl group of
the ketone and a methylene group of the ester, and not by
the expected claisen-type of condensation to give P-dlketo

compounds such as (II) or (I1I).
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7,0~ 000" T =CG=CH CO-0H
o e

/ \{‘11’ AT
30 {ECOOH uha g

(I) (ID) (I11)

v _cO—CHgﬂfo“UH

3

H 3

—CO-CHngO—GH

Further investigation by Stobbe as well as by other
workers have shown that aldehydes and ketones condense with
succinic egter or o-substituted succinic esters in the
manner first observed by Stobbe, in this way, the general

nature of thisg special type of condensation was established.

The liberation of the acidic material from the salt
fractlon gives the alkylidene succinic acid, or a tautner,
in the form of either the half-ester or the dibasic acid

produced by hydrolysis.
(H)
R\ /COOOE 5 HOL R\ O/COOGEH5

91O NN Cm
R/ \CHe(}OONa R CH COOH

+ NaC1l

Scope of the reaction

The wide scope of the Stobbe condensation is illus~
trated by the large variety of reaction components Lriefly
cutlined belows

(1) Carbonyl compounds: these include

i) Aliphatic, aromatic and a, PB=-unsaturated aldehydes

ii) Aliphatic, alicyclic, and aromatic ketones
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1ii) Diketones
iv) Keto~gsters

v) Cyanoketones

(2) Buccinic esterss The nature of the carbalkoxy group may

be varied, thus, diethyl, dimethyl, and di-tert~butyl

succinate have bean used.

a=-Substituted aryl-aralkyl-, alkyl-, @s well as
alky lidene~guccinic estiers have also besn employed in the

Stobbe condensation.

(3) Condensation agents: Various basic reagents, such as

sodium ethoxide, potassium tert-butoxide, ad sodium hydride
have been employed. Other condensing agents such as sodium
methoxide, metallic sodium, potassium ethoxide, have also

been used ‘though to a limited extent.

IT- Theoretical Aspects of the Stobbe Condensation

(4) Mechanism of the\reaction:

The simplest interpretation that may be theught of
concerning the mechanism of this reaction is to assume a
preliminary condensation betwsen the carbonyl compound and
7y active methylene group of the succinic ester with the
climination of water. The latter cculd then react with the

added alkoxide %o form the hydroxide ion which could effect
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