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SUMMARY

I: Wittig's reaction of aromatic aldehydes with L,d-1ig -

fethoxycarbonyl) cthylidene tripheny Pphosphoranc:

The Wittig reaction of a) Benzaldehyde with 1,2-
bisﬂ(ethoxycarbonyl) ethylidene iriphenyi phsophorane
in boiling benzene vields a stereoisomeric mixture of
the full esters: E/Z—Diethylphenylitaconatc (Oil)(lOGa).
Alkaline hydrolysis of the Stereoisomeric mixtlure gives
the corresponding (& and Z) diacids: (4)- ¥-phenylitaconic

acid (108a) and (E)~ K —phenylitaconic ucid ( 107a).

(z)- % “Phenylitaconic acid (108a) is tasily trans-
formed to the corresponding (Z)- X -anhydride (109a)
by the action of acetylchloride. Methanolysis of the
latter (Z)- X —anhydride (102a) with boiling methanol
gives the (Z)- Y -p-half ester: Methyl-bydrogen(z)~ ¥ -

phenylitaconate-(IIOa).

L) p-Methoxy benzaldehyde with L, 2= bis-(exthoxy-
¢arbonyl) ethylidenewtriphenyl phoSphorane in boiluing
benzene yields o Slercoisomeric mixture of the full
esters: LE/7 Diethyl p~me1hoxyphenylitaconate (0il)
(106b). Alkaline hydrolysis of the stereoisomeric
mixture gives the corresponding (E and Z) diacids: (23~

- “P-methoxyphenyl itaconic acid (108b) and (I1)- B’—p—
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methoxyphenylitaconic acid (107, ). (2)~ ¥ -p-me thoxy
bPhenyl itaconic acid (108b) 1s easily transformed to

the corresponding (7)- X -anhydride (lOSb) by the
action of acetyl chloride, Methanolysis of the latter
(Z)- ¥ - anhydride with boiling methanol gives (Z)- Y-
~B~half ester: Methvluhydrogen (Z)- X ~p-methoxy-phenyi

itaconate (lth).

c) p-Nitro benzaldehyde with 1,2—bis{eﬂxmy&ubomd)
ethylidene triphenyl phosphorane in boiling benzene
vields a Stereoisomeric mixture of the full esters: E/Z
Diethyl—p~nitropheny1 itaconate (solid) (1060). Alkaline
hydrolysis of the Sterecisomeric mixture gives the corres-
ponding (E and Z) diacids: (Z)- Y ~“P-nitrophenyl itaconic
acid (1080) and (E)- ¥ “P-nitrephenyl itaconic acid (lO7C).
(Z)- K—@hnitrophenylitaconic acid (1080) is easily
transformed to the corresponding (z)- ¥ —anhydride (109C)
by the action of acetyl chloride, Methanolysis of the
latter (z)- X -~anhydride (109C) with boiling methanol
gives (z2)- ¥ -P-halfester: Methyl-bydrogen (2)- ¥ -p-

nitrophenylitaconate (110C).

d) m-Nitro benzaldehyde with 1,2—bis_(ethoxycarbony1)
ethylidene triphenyl phosphorane in boiling benzene vields

a stereoisomeric mixture of the fuill esters: I:/7 Diethyl
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m-nitrophenylitaconate {0il) (106d). Alkaline hydrolysis
of the Stereoisomeric mixture gives the corresponding (E
and Z) diacids: (Z2)~ 3 —m—nitrophenylitaconic acid (108d)
and (E)~ ¥ ~m-nitrophenylitaconic acid (107,).

()= ¥ -m-nitrophenylitaconic aciq (1084) is easily trans—
formed to the corresponding (z)- Y -anhydride (109d) by
the action of acetyl chloride, Methanolysis of the latter
(2)- ¥ —anhydride (109;) with boiling methanol gives (z)-

§ ~B-halfester: Methyl hydrogen (Z)- B’—m—nitrophenyl -

itaconate (1104).

e) l-Naphthaldehyde with 1,2—bis-(ethoxycarbonyl)
ethylidenetriphenylphosphorane in boiling benzene Vields
a stereoisomeric mixture of the fuill esters: E/z Diethyl-
l-naphthy1 itaconate (oil) (1066). Alkaline hydrolysisg
of the stereoisomeric mixture gives the corresponding (E
and Z) diacids: (Z)- % ~1-Naphthyl itaconic acid (108e) and
(B) -~ % ~1-Naphthylitaconic acig (107 ). (z)- ¥ -1-
Naphthylitaconic acid (1080) is easily transformed to the
corresponding (z)- ¥ -anhydride (1098) by the action of
acetyl chloride, Methanolysis of the latter (z)- 5{ -
anhydride (1096) with boiling methanol gives (z)~ % -B-
halt ester: Methyl—hydrogen (z)- ¥ ~l-naphthylitaconate

(110,).
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) 2-Naphthaldehyde with 1,2—bis—(ethoxycarbonyi)
ethylidene triphenylphosphorane in boiling benzene yields
a stereoisomeric mixture of the full esters;E/Z Diethyl-
2-naphthylitaconate (oil) (106f). Alkaline hydrolysis
of the stereoisomeric mixture gives the corresponding
(E and Z) diacids: (z)- ¥ ~2-Naphthylitaconic acid (108f)
and (E)- ¥ -2-Naphthylitaconic acid (107.)., (z)- ¥ -2-
Naphthylitaconic acid (108f) 1s easily transformed to the
corresponding (z)- ¥ - anhydride (1091) by the action of
acetyl chloride., Methanolysis of the latter (z)- ¥ -anhy-
dride (109f) with methanol gives (z)- ‘X -B-halfester:
Methyl-hydrogen (z)- ¥ -Z2-naphthylitaconate (110;).
Cyclisation reaction of the (z)'{-B—halfester of Z-naphthal-
dehyde (llOf) with sodium acetate catalyste in boiling
acetic anhydride gives a product which isg identified as:
Methyl-4 acetoxyphenanthrene—z—carboxylate (1llf).

(6-membered ring cyclisation)
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CHAPTER 1
INTRODUCTION
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INTRODUCTION

General Consideration:

The usual procedure feollowed in the conversion
of a C = 0 into a C=C bond (Carbonyl olefin trans-
formation) consits of adding a Grignard reagent to
the Carbonyl and eliminating a molecule ol water

Irom the Carbinol intermediate thus formed,

. }110 Rl

\ s ut B 3"

,C = 0 + HalMg~CH,-R® —=—> (- CH,~R”—»  C=CH-R
2 g2” Rz’

This classical method does not, however, permit the
uniform conversion of aliphatic aldehydes or ketones
into olefins with the double bond in a definit and
unambiguous location, In the case of secondary and
tertiary aliphatic, water elimination can proceed

in two or three directions.

In such cases the method worked out by wittigl,
utilizing triphenylphosphine methylenes is applied

to advantage. These derivatives of pentavalent
phosphorus are capable of exchanging their methylene

group with the double bonded oxygen of a carbonyl

group.
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