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i1.

p-Tclylesguesiua bromide on the other hand 414 aot
react with N,N'-bisucoinimide (1 mole) st room temperature.
However, when the resotion wes carried out under reflux,
1t ylelded bise(p-p-toluoylpropiomy’.)hydresine (CIV).

Bonsylmsgnesium chloride (4 moles) reacts witd
N,N'=-bisuccinimide (1 asole) st room tompersture to give
bis~(3,3~dibensyl-3~hydroxypropioayl)hydrasine (CIII).

o) Agtion af axvl- ox alkvimssneelum helides o JoJU -
| hishabaliaide (OV).
. The resction of N,N'=biphthaslimide (OV) with pheayl-,
| p-tolyl-, and beusylmaguesium halides at room temperature
| prooeeded in most ceses through the ring clesvage on the
: biimide ring to form 3,3-disubasiituted phthalides (CVIIe-d).
In these cases it was possible to identify hydrezioe in
the resotion mixture. However, in the case of ethyl-

nognesinm 10dide it was posasible to isolate in addition
to the 3,3-diethylphthalide (CVIId), l-ethylpbthalas—A-
one (OVIIIe).

suceinimide (CX) are prepared by the direct intersction =
betwecn N-aminophthalimido and maleic or succinie

anhydride s, respectively.
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v

Rast 1L
lai-Rinelar AddAtion %o NaN'=himsleinide eod N-Puthelinide-
aslsigide.

Hydrasoio acid resots with N,N'-bimal@imide (XCIV)
or biisomaleimide (XOVI) to give N ,N'=bi~oc ~azidosuccinimide
(CXVI)., N-phthalimidomaleimide (CIX) undergocs siwmilar
reaotion with hydraroic 8scid to give (CXVII). Tbe
reaction involved the addition of the hydrasoic scid to
tho sotivated doudble bond in oach case.

Dissomethane rcacts with N,N'~bimaleimide or biiso-
maleimide to give the A Y-pyrszoline derivative (CEVIII).
Diphenyldiasomethane, on the other hand reacts witbh the
same blimides to give a compound which loses nitrogea
spoabanesouly giving the corresponding oyclopropaune
derivative (CXIX).

N-Phthalimidomaleimide (CIX) reacts with diazoethane
to giveA Z-pxnaulme derivatives (OXX).

Dipbenyldiazomethane or disszofluorene reacts with
the above biimide (CIX) to give the cyclopropane derivatives
{CIX1) and (GIIII)-- respectively.

The st¥ucturesof the sbove compounds e inferred
_from analytiosl dsta and a study of their infraved, spd
 electronio spectna. - |
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LIST OF NEW COMPOUNDS

1) Bis-(p~benzoyl- a -phonylpropionyl) hydrasioe (ICVa).

2) Bis=(f=p~toluoyl- a-tolylpropionyl) hydrssine (XOVL) .

3) Bis-(3-p-metboxybensoyl-a —methoxypheaylpropionyl)
hydrasinoe (XCVe).

4) Bis~(3-benzoyl-l-hydroxy-l-pheaylpropiouyl) hydrezine
(c1).

5) Bis~(p~p-tolupylpropionyl)hydragzine (CIV).

6) Bie-(3,3~-dibensyl-3-hydroxypropionyl)bydrazine (GIII).

7) N=Phthalimidomaleimide (CIX).

8) N~-Pbthalimidosuocinimide (CX).

9) N-Cyclohexylidene aminophthalimide (CXIe).

10) N-Diphenyluethylamino-(3~hydroxy~3-pbenyl)-
phthalimidine (CXIIa)

11) N-(1-p~Methoxyphenyl~l-pbenyl)~anino~(3-hydroxy~3-
phenyl)pbthalimidine (CXIID). |

12) Desarybenzoin-g-carboxylic-1,2-diphenyl-1-ethyl
hydreside (CXIIIc).

13) Desoxybensoin~g-carboxylic—1l-p-me thoxyphetyl-gd-
phenyl-¥-ethylhydraside (GKITI4).
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14)

15)

16)
17)
18)

19)
20)

21)

22)

vii.

Duaoxybenzoin—g-ourboxyl1o~1—cinnamyl-2-phouy1-
athyl hydregide (CXIIIe).
N~-(acatyl)-l,2-diphenylethylamino-3~bensalphthalimide
(cXI1IV),
N,N'-Bi-a -agidosuocinimide (CXVI).
N-Phthalimido- a —agzidosuccinimida (CXVII).
N,N'-Bi- Alepyrazoline—4,5-dicarboxinide (CXVIII).
N-Phthalimido~ Az-pyrasoline—A- yS5=dicerboximide (CXX).
N, N*-Bi-1,l-diphenylcyclopropane-2,3-dicarboximide
(CIXIX).
N-Phthalimido~1,l~dipheaylcyclopropane-2,3~dicarboxinide
(CXXI).
N-Phthalimido-l~fluorenylcyclopropane~-2,>~di-
carboximide (CIXII).
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COKIOBITION OF GRIGNARD REAGET
T+ eouposition of Grignard compounds has been the

1'2. Although many

subjcct of much study and coantroversy
suggestions have beun made conceraing th. coaposition of
Grignard compounds, oaly two of thesc roceived much
attecntion. The first suggeation made by Grignardbghud
later supported by MGisenhoimar5. was that the Grignard
compounds are best represeantod by the formuls RMgX. The
sccond sugzustion was made by Jolibois6 and involved the
repressatation of Grignard compounds by the formula
R2Mg.Mg12. The first convincing evidence permitting &
clear~cut choice between these formulations wes presented
in 1957 by Dessy and co—workers7. They found no exchange
betweenZhghr, and (CHc) g ond proscntod ovidoace that
an equimolecular wmixture of MgBr2 and (02H5)2M5 has the
game characteristics as the Grignsrd resgeunt prepared from
CEHSBr ~nd Mg. Thus, it wes concluded that alkyl exchsnge
does not trke place in dietbyl ether 2nd that the RMgX
species does not exist in solution and therefore Grignard
compounds are best represented by the structure first aug-
gested by Jolibois, namely, Rzng.lgxz.

Since the work of Desay, the representation nang.ugxa

for Grignard compounds has been widely accepted. Thus,

Central Library - Ain Shams University



28

R

in tetrahydrofursno snd that the compositiocn of Grigoard
compounda ia diethyl etber is best described by the
oquilibriaz-~

X R\/I\

/ N
R-M§ Mg-B =g 2 RMgK =smg B + MgX, s ME Mg
\x/ 26 2 £ o/

with the position of equilibrie being a function of tbe nature
of R group, the halogen as well as the concentxatlon. Their
conclusions were based on molecular assocliation data and
reinterpretation of existiog dats in the literature reported
by other authors.

Some other recent reports heve contributed importantly
to eliminating the confusion in this area. First, Dessy and
his c.o—vm:u:\mx:a15 have reported tbe exchange exporiments they
initielly roported in 1957. In their most recent publicatioun
they found exchange with certain, but not sll, grades of
magnesium. Soon tbereafter, Cowan, Hsu and Rebort:sl4
reported aimilar results using 25magneaium. Moreover,
Rundle and his oo--orker?'lgeported the structure (I) fox
phenyl and ethylmagnesiua bromidesin the solid state based
on Y-xray studies.

B~ /OEba

(1)
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Although whether a single soiid atato structure
csn be oquated for a apacies in 5.lution is questionablu,
this work did add to the evidence supporting tu2 axistencu
of RMg)Y specles in diethyl etleor in Grigosrd compounds.

Tho first direct obgorvation of Rhigd specles in
diethyl ether other t.au 88 &1 iptermedist. was provided
racentlyls. The same report alsc claimed that RMgX is the
initisl species forwed whea co allkyl halide snd magnasium
react. 1t was argued thit the difference between the com-
position of Grignard compounds in tetrshydrofuran snd diethyl
ether is explained by the aifference in basicity of the two
polvents. Ebullioscopic measurements show & monomer-dimer
equilibrium in diethyl ether, but only monomar, preseat in
tetrshydrofursn. Thus, tetrahydrofuran co-ordinates with
nagnesium wore strongly than diethyl ether, and a stable
halogenbridge compound is not formed. The exchange of
alkyl groups ino eithexr tetrahydrofuren or dietbyl ether
can be explained by an jntermediate mixed alkyl-bslogen

bridge structure of the type suggested earlierla.

PLEN
2 RMgX =3 R-MS\H /HEI === RMg  + MgX .,

Grignard compounds co—ordinated to a more basic
solvent than diethyl ether or tetrahydrofursn night not

form such intermedistes if the magnesium orbitals were
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strougly bonded to the basic solvant. The disproportionsatiocn
aight be provented end the fnitie. apecioes formed by the
resotion of EX snd Mg could be isolsted. In order to teat
this hypothesis, the above author17 prepared sthylmagnesium
bromide from ethyl bromide snd meagnesium ia triethylsaloe.
The resoction product (II) was frectionally crystallised

into seven frections. Each #r -otion had a MgiBr:N ratio of

T(Gaﬂs)5
B——Mg~——Br

t

N(CxH5) 5

(§89)
1,0:1.011.0 within experimantsl error. (Altbough caﬂsngBr

crystallises from trietbylaminc as the bisolveant, the
monosol¥ate wes isolated on drying under high vacuul) .
Molecular association measurements of the crystailised
frections in triethylamine at 35° showed the presence of
monomeric species over a wide concentration range. Because
of the bigbly insoluble ngture of MgBr, in triethylamine
and the soluble nature of (Gzﬂs)zus. precipitation of
!gﬁra from solution would bave ocourred if an unaasogiated
-izture of these products was present. Tbese data proved
ﬁo hin bhat the J:eaetion prodmt iz a singla apeom snd
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314 oot disproportiovate lo boiling triethiylucine duriag
24 hours, nor was it formsed by redistribution of (Caﬁs)zlg
and usnra in triethylamine. Thus, 1t was concluded theat
OzﬂslgBr is the initial product formed by the resction
of 02H53r a.d magnesium, and in triethylaemine solution the
composition cau ce representod by this siuogle structure.
In a similer way, the existence of RMgX in diethyl
ether was established. When @ diethyl ether solution of
ethylumagnesiua bromide, prepared from GZHSBr and Mg 1o
diethyl other, was added slowly to & large, rapidly
stirred volume or trietbylamine, caﬂsugnr.li(caﬁs)5 was
isolated in over 90% yield by fractionsl crystallisation.
The fact Ghet no llsBra.N(Czﬂs)5 was isolated altbhough it
is the most insoluble of the possible products, led to the
conclusion that the rate of %he solvation is greater than
the rate of equilibration end therefore in diethyl ether
solution ethylmagnesium bromide consists maionly, if oot
eutirely, or BMgX species (as a monomer or dimer).
Moreover, Suith and Bocker'® from thermochemical
gtudies indicated that in diethyl etber solution the
equilibriun lies predominantly to the right.

RMg + MgX, === 2 Hgl.
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S8imiler thermochemicsal experiments werc conductod
by Smith sad Bockorlg'zo in tetrahydrofuraan. They found
that the above equilibrium is not nearly as far to the right
as in diethyl ether. The rosulte are ino agreement with
earlier work ocarried out by Salinger and Hosheral.
Kharalohaa sunmarised the determivnations made by
some suthors to the percent .os of RMgX, Rzug end ugxa for

soms Grignard reegeants in tho following taeble.

RX RMgX % B Mg % ugX, %

CH,1 87.0 645 645

CHc T 43.0 28.5 28.5
C g Br 41.0 29.5 29.5
C,Hs 01 15.0 42,5 42.5
n-CHoT 24,0 38,0 38,0
o-C5H,BE 24.0 38.0 38,0
n-C3H,C1 17.0 41.5 81.5
OgHs I 38.0 31.0 31.0
Cglg By 30.0 35.0 35.0
2,4~(CHy) ;~CgHzBr 44.0 28.0 28,0
2,4~(CHy) ;0 HaT 55.0 22.5 22.5
244,6~(0Hy) z~CgH,Br 6440 18.0 18.0
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