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SUMMARY

neactionswith 2-arylidene-3,4-dihydro 1(zH)-Ua hthalsnone

Various reactions were studied with 2-arylidene-3,4-

dihydro 1{2H)-naphthalenone (LXVIII).

T) Grignard and Freidel-Crafts reactions.

The action of Grignard reagents on 2-arylidene-3,4-

dinydro 1(2H)-navhthalenone (LXVIII) [ave rise to three
types of products nauely, 2-diphenyliethyl-3,4-dihydro
1(2H)-naphthalenone (LKIX,, g-hydroxy=-z-~diarylearbinol-3, 4=~
¢ihydro 1(2H)-naphthalenone (LXX), and s-diarylearbinol-3,4-
dihydro 1(2H)-naphthalenone (LXXT) resnectively.

In case of the addition of phenylmarnesium brouide
and Q—tolylmagnesium bromide on Z2-benzylidene-3,4-~dihydro
1{2H)-naphthalenone (LXVIIIa) two products were obtained
sinultaneously (LXIXa, b) and (LXXa, D) {(cf. page 73).

The other Grignard reagents RigZX where R?CSH4OGH559;
R = 06H46H3fg; R = GHB only one type of products were
obtained (LZXc, 4, g).

When nhenvlmagnesium bromide was allowed to react with
2-p-tolyidene and z-p-chlorobenzylidene-3,4-dihydro 1{zH) -
nephtholenone (LiVIIID and d) also conpounds of the type

(LXAc, L) were the only products isolated,

Fowever, il the case of o-tolylmagnesium brenide with
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¢-p-chlorobenzylidene and 2-anisylidene-3,4~dihydro 1(2H)-
naphthalenons (LXVIIIE and e) respectively, cormpounds of the
ty-e (LXXIa, b) were isolated. The study of the additicn of
Grignard reagents to 2-arylidene~3,4-dihydro 1(2H)}-naphtha-
lznone indicates that the addition took place through l:i4-
addition followed by ketonisation fqrming compounds of the
type (LAIX) and the other two types, (L¥X) and (I2ZXI) were
formed throuch li4-addition followed by a sort of oxidation
on the Grignard complex and not on the Ifinal product {cf.
pars 73).

ijhen 2-benzylidene and B-E—tolyiidene—S,4-dihydro—
1(20)-naphthalenone were treated with benzene in presence o
arhydrous aluminiun chloride. 2-Diphenylmethyl-3,4=-dihydro
1(2i1)-naphthalenone (LXIXa)} was the only preduct isolated
in - excellent yield. But when the above reaction - as
repoated with toluene two products wers isolated, the nain
sroduct was shovn to be g-tetralone and the other solid
product was shown to be a hydrocarbon for which structure
(LZ£TIT)} is surcested.

RBut in the case of mexylens oniy a-tetralone vas
isnlated, In case of s-piperonylidene-3,4--dihydro i(zr) -
navhunoienone when treated with anhydrous aluminium chlorides

in benzene, toluene and s-tetrachloracthane ons and toe



sane nroduct was obtained identified as &-(3,4-dihydroxy-
benzylidene)-3,4~dihydro 1(2H)~naphthalenone (LCIV).
Tn the case of 2-anisylidene and 2-p~chlorobenzylidens-

3,4-G0ihydro 1{gH)-naphthalenone no reaction took place,

11) tudies on Z-arylidenc oxide 3,4-dihycro 1(2H)-

nashthalenons (LXXVI).

The action of acetic acid on 2-~arylidene oxide 3,4-
dihydro 1l{2H)-naphthalenons was investigated. It has show

-~ 1

that z-benrsvlidene oxide 3,4-dihydro 1(2H)-naphthalencns
and 2-p-chlorobenzylidene oxide 3,4=dihydro 1(2H)~naphtha-
lenons (LZAVIa, 4) respectively were inert toward acctic

aeid, but, in cage of 2-anisylidene oxide and Z2-piperocnyli-

fi

oxide (LXZVIb, ¢) two products were obtalned, (LIZIVIT)
and {(LXAVIIT) resvectively.

"hen such epoxides were treated with trichloroacetic
qcid a1l the epoxides under ccasideration pave ons tyme oT
apoducts to which structures (LZLTXL) wers asoigned.

2-Renzylidene oxide and g-p-chlerebenzyilisne oxide
(LZXVT,G)wers treated with stannic chloride and structures
(17077 and (LZ.SII) were assigned to the products.

Jnen 2-benzylidens oxide (L¥IVIa) was treated Wit

[
"

o

mixture of acetic aeid and hydrochloric scid,the igowaric

]

criorohydrin (LX) was obtained.
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The structure of such compounds were established in

the light of their spectral data and analytical data.

ITI) Reactions oi g~arylidene-3,4-dihydro 1(zH)-naphtha-

lepone {(LXVITII) with :
a) hydrazine hydrate,
b)) phenylhydrazine and
¢) thiourea.

In cage o7 hydrazine hydrate and thenylhydrazine the
1

sorresponding o ~pyrazoline derivativaswers isolated, Their
structures (LZZXIII and LXGXKVI) were verified in the light
5f their spectral data (ef, page 99, 103).

Tn the case of thiourea pyrimidine-2-thione deriva-
tives were isolated, their structure, (LIXIVIIL) was verifisd

ir +he light of their analytical data and spectral data

(cf, page 103).

TY) Stobbe condensation.

"hen g-banzylidene-~3,4~dihydro lf{2H}-naphthalenons
s aliowed to remct with dimethylsuccirpate in presence of
rotassium tert. butoxide a s0lid product in poor yiclda was
sntained identified as alkylidene hall ester (LIZiXVIIn)
vesides a resinified oily material ill identified,very

i

[ty

t1le could hove been done with these nroducths (et 9.105}.

[
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GRIGHARD REAGENTS

Composition and llechanisms of Grignard Reagents

Introduction”,

Without doubt one of the most fascinating and Tundanental
nroblews in oironic chemistry today concerns the composition
of Grisnsrd rveurents in ether as solvent, [ different, but
closely related, problem involves the mechanisi or
mechanisias by which these Grignard reapents react with
orcanic functional compounds, 3Such as letones, nitriles,
ctc. 'The solution to the second nrobdlem can only be forth-
comine when the solution to the Tirst problem is 1n hand,
The importance and basic nature of these problems are well
recognised, yet there has been no full scale assault Tor
wav lanrth of time by anyone to bring about a couplete
solution, Lany workers have bescone interested in the
sommposition »reblem from time to time, but efforts have boen

somewnat sporadic and no real progress has appeared until

= marly hisuorye- In order to appreciate this proklen

.. Asnby  marterly Reviews; No. &; Vol, zl (187},
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fully oae should ro back to the very veglnning of this story
when Grisnard investigated Barbler reaction, The specific

systen involved is shown in (1).

i O
39 i E.0
N : 7 = 77 _
¢ OHLGH,uCH_.CoGilz + CHyI + Iig >
[y

; OH
) /c = CH.ChB.CHa.CI}.CﬂS U &
150 CH

ol

Oriznard thow s the intermediate in this reaction to be Rlgl
apd thug concluded that yields might be improved by preparing
this compound first and then adding it Lo the keotone. He
fouid that alkyl Lalides do react readily with magnesiun in
sther ag solvent and that the resulting reaction mixturs

1

ranebs vith aldehydes and ketones in nirher yields than hen

.

Dorbist procodure is used to produce the correspondiin

,._.
P
b
[¢8
e

s L1 : o P .
additlon product. Grignard represented the composition of
tihe resction produet of an alkyl halide and masnesium in
[PEVISR RISl

thor as WEL and represented the reaction of this reagent

ith Wetaqes as o simple additlon reactlon,

G
s

The First serious suggestion, since Grirnard’s iniuvial



one, cohceriing the composition of Grignard cowmpounds in ether

a These workers

solution was made by Baeyer and Villiger.
suggested representing Grignard compounds in ether solution
as an onium coupound. The stfucture suggested for methyl-

marnesium indide ic shown in (1)

=t e CH It Ci.

\\O//'g 3 \\O// 3
™~ “~

Et// I Et// igT
(1) (T1)

This surgestion was followed by a similar one from

Gri;_;nardJ depicting the onium compound differently as (1),

slthough Standnikov® appeared 4o have evidence to
suppert Grignard’s suggestion, it was later proved by both
6

e 2D . i .
Gorakij”, and Chelintzev and Pavlov~” tnat the evidence vresent-

i wus not unecuivocal. Shortly thereafter Thorpe and Kamm7
demonstrated conclusively that Grignard compounds could not be
recresented by the onium structure., They did this by
demonstratine that the products of rcactions {2} and (3) are

not identicez}, while the cniui composition was belnp debated,

Q. _ , PR » it 1y 2 g
sbers” in 1905 suspested a polar composition for the Grisnzrc

1.0
Bt 0 + PR.BL + 1 Sy OgHa (60%) wevvniiiiniinins (2)



H.,O
E6.0.Fh + DBr + Hg—Sp CHg (99.70) .viivviiia... (3)
reagent (R™ 1ipX ©) and even sucgested the possibility of an

equilibrium {4) to describe the systen,

2 REX TR F TBE, eeeeini (<)

Jolibois9 in 1912 was the first to suggest what is
referred to as the unsymmetrical dimeric structure (R.lg.1%X),
to represent Grignard compounds in ether solution, This

surrestion was based on the facts that:

bl

1) Grignard compounds, in ether, were believed to be dineric,

2) Etdlg‘and HEL in ether had the same physical properties
as a solution prepared from Cszl and Lg.

») Zloctroliysis of EtlgI under certain conditions depvosited

masnesium at the cathode without evolution of gas.

Grignardlo suggested that the observations of Jeclibols
could be explained by a symmetrical dimeric (RH@K)Z colposi-
ticn, Thus the contraversy began concerning the description
ot Griranard ce.pounds by the symmetrical or unsymmetrical

- . 11
ditievlec structure,

. . 12 ie s
althourn Grlgnardlo and Terentiev reported diuoeric

soscciation for methylmagnesium iodide, lieisenhelmer anc



