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Che rates of hyarclyses of the p-coloropheryl- and -

rolyl nydrogen succlnate 1o buffer solutlons at difterent

pirts trom (L.o0 To 5.0%) indicabe thiat tihe rezctiocn folliows

I

a Jirst order rate, The rate of hydrolysis decreases Wwith

3

inerease of ph value attaining a ninima . @t aboud p. = &,

Teen incregsing regularly till 1t reaches & velue at

A uné
L Gne rate teade to become indecendent of pil frox avout
.75 to o about pH -.55.  In the pi independent region the

rev2 appears to be preporticnal to Cf The hydrolysis

[SPNOR
2
arrears Lo procesd by bthe AACE mechanism, at po belovw £,

ereas at pr above =z 1t procecds by Gaoe aetnanist,

Lae rate ol hydrolysis 1n 50:50 dioxan-water was
Vound To be higner than that in 50:50 acstons-water wixXture, 1o
spive of the fact that the former solution has & lower
dielectric constant tnan tne latbter. This sunows tuss tne
reaction wust be ¢ pseudo Lirst order. Hoevever, the higher
rate ol nydrolysis in dioxan-waber mixlure 1s abtriouted tco
t .= fact that the wole frection in thic soiution (0.02E nolel

sicher than that in acebone-water wisbture (0.80% uwole).

The rates of Lydroliysis of p—~chlorophenyl-, phenyl-
st p~tolyl hycrosen succioate lie in the following crder
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£~cbloropbenylf:> phenylf:> p-tolyl hydrogen succinate.
tis irdicates that electron-attracting groups (e.g. Cl
atom, ¢:zhance the hydrolysis and electron-releasing groups

{e.g. CH5 group) retard it.

The activation energies are deterwmined, from which the

entropies of activetion are calculated,

A cyclic intermediate in the hydrolysis of these esters
in the pH range between 2 and 6.65 is proposed, This is
suppe v d by the fact that the entropy of activation of p-
chlorophenyl hydrogen succinate at pi ©.05> is very small
(—29..5 cal degree™r) compared with thab at pH 1.60 (23.5
+ The low entropy of activation at pH 6.65
indicates that the rate determining step involves a more
organ’ized transition state (less degrees of freedom) than
siat at pd 1.60., The organized transition state can be

arrvived at by the formation of such 2 cyclic intermediate.

Tae positive ©~value for this reaction at pH .55
supports the proposed mechanism. The low P~value indicates
that the reaction is not highly sensitive to the polar

character of substituents in the phenyl group.
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IHNTRCDUCTICHN

s oare nydrolysed to Shelr compopnents in acid, —eytral

Live sedia. The mechanism of hydrolysis 1n Tnese media

Sfesent or 1dentical. The hydrolysis deperds upon the

she reagent and the position of the Tupiure eof Lhe
conpound. According to the nature of the reswgernt the
is <lasslfled into alkaline, neucral and acld hyvdro-
n noth ailaline and reubtrsl pydrolysis the carnexyl

reoan ragetlon 1 the neutral ester molecule;

while inn acld nydrolysis 1t is the iznic co

Thus, 1t seems that the [irst two _roups,

whe sllaline and reutral hydrelysis ace more ¢losely

F T -1 E
toosach cthoer.

sler Lo clagsslly the nature of hydrolysis, one should

GGG ton of rupturs of the carbowyl compeound. The
L . L , - 1,2
unture and The names given to therm are as foilowss

2 oaovi-oy.en flsclen which is the usual hut not The

e o oaliaiive hydrolysis

R'.CO,. !,OR + H.!0H

t—ousen figsion which ds not infrequent in

ceutrel aydrolysis
: e
RY,COG.,.R + HO'H

cooh of the two malr groups of mecnarnisns, The basic
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nydrolysis in which the attacked entity 1s the neutral moleculs
R'Cﬁgﬁ,and vhe acid catvalysed hydrolysis in which the attacked
erti=y 1s the conjugate-acidic ion, R'COHRY or R'COJH.*; either
seyvl-~oxygen, or alkyl-oxygen fission may take place accordirng

to tThe avructure and conditions.

4 study of the kinetics of the hydrolysis of esters chows
that twoe mechanisms exist, which are related to each other lil=
the vimelecular and unimolecular mechanisms of nucleophilic
substitution or elimination. The following table summiris—s the
~laszification suggested by Ingold5 according to the mentioned

fegtures:

Type of Form - Enown Fission
Mechanism Aftacked Reaction Aeyl Alkyl
LI N R BAI-‘l
Bagic R! CO5R Hydrolysis
BA62 BAL2
Ayl Ayl
Acidic R'COZHR Hydrolysis
AACg L L ]

The bagic mechanism, including the alkaline and related
neutral mechanisms, and the acidic mechanisn are symbolised by
Z ard A, respectively. The acyl-cxygen and the alkyl-oxygen

fission are represented by subscripts AC and AL, respectively,
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K SOUTAR AND BIVOLTSCULAR BASTC =VDROLYSIS
IITH ALKYL OXYGEN FISSION
(MECHANTSM BALl ATTD BALB)
¢ "iandgm B,-1 ¢

“he soter molecule, u“—COZ—R, cortzlng two carbon atoms

ok ore suzceencible o be avtacked by ruclecophiliic reazents,

ae oy, sne carboxyl O~atom and the ¢ - carbon atom of the alikyl
o However, the former one lg unsaturated, ana hence 1t

~o oxpectved to be the wore powerful cornebitor forv The

., Wit The result that the acyl-oxyrzen [lssion 1s the

ol oomile 1n hasic hydrolysis.  IY can be sunposed that,

lon as the reagent, two reactlons which car oo
a8 3¢yl attack and =2lkyl actack cccur side by siue.
u|

e wrar 1z octhe Taoter and, therefore, the only ongervalble

Cie o cdirge ohie hydroxide ion by wearer sucleopnllic es

N } IR A o | 1oy . (R M
o she gpesd rm eyl and alkyl actack, but the
- de -
RENK TALLS e LASTIT DOCes3 .

roaly. Tinive mate of lonlsation of The ester 3‘.GOPR

SR S

- + . . . .
Fril. oo H ocan be obtalrned by asgunmingg a sulitable
-

a4 suitable solvent., Wher the puoles aililc

iaowensered, firat tThe rate of aliyl stlack ard then
oyl oatsucs will fall below The Lomlisalblon ravte. AU tiols
i { wrossing of rates, ore passes from vimoloculor =zeyl-

e Tizsdion vo unlmoleculszsr alkyl~oxygen Lisszlon, That is

Central Library - Ain Shams University



R

BACE te mechanrnism BALl' Az wo

are corcernied,

, then the cnlel reajents are

; i waler moleculeé.

fure, 1% can be concluded That wech alsm Bqll Over—
voon o meernanion Bqﬁg by wearering the ruceecpnllic rea.ent as
o e 5 wabter molecule. Mechanism BALL may e yormiiated
5 WS

- i -
UL - LR - N ¢/0 0

5o+ RTLCO0H

this mechanisnk, a basic

J{Ll%isthat it will net require may nroceed
onowealkly alkaline solution.

represented z2g follows:-

= 'y
. — p SLOW - = -
apt 4+ H - O=CD.RY —Z=—lla HQO;{ + 0,000,177 E,
. '-T-‘-‘—‘-—'—‘-‘.—— Fall
slow

+ _ o
CROE + 0.CORY Tagt A

ROZ + R'.COORE)

CTess may oe regarded as reversicle in orinciple,
CLDanor

rarafer Zrom the allyl oxornlum ion to the
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.

Y LVINOLEOULAR AVD BTROLACULAR ACID ZYDROLYSIS

WITH ACYL-CXW ool FIosi0r

QMLCHAYIZNS 4,1 AD 4,27
— Mo A

[

talvzsed hydrolysis preceeds Ty mochanlss A
o I 4 o

oy [SRaTVE

~

.. . A e e s R e R Ty EE VS AR o e ] iy T
S mEecAnnisns o acld-cavalysced nydio.ysis Wit soyi-

vl-cwy-en finglon are sug.ested firstly oy bolmber: by

“ir aforriof © which 1g agymmetsic at i1ts ooint oi urnion in the

S

v P LC0LR, and ke assumed tost 1T R were to separate from

L Lo oourins reaction, then R would not rebzlin ivs confi-
i Ve o 0F o=peelylmalic acid SE5CO.OR, whers

i. He sihowed that tThe asyrpelTrlc #roupn ¢
etutn g configuration, Hilda In oud and o old”

- . [T S | Tamm o R J—— al . f e > .l
e Hoid 7o lysis ol ncetate 1rn v

o dum Lon would »e mesoncric

T yem R o= 3-methylallyl sroup, (Th).

e ey = i
i Ll - P R Wi c“,q
—_ o s it
— L e A
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They found that no isomerisation took place. The 018
method. hag been applied to egtablish geyl-oxygen fission in
the gold hydrolysis of methyl-hydrogen sucoinateg, and other
ssters such as benzhydryl formate,6 and B-butyrolactone-7
Aot the two mechanisms involv pre-sguilibrivm with an added
creton, but differ in what aftorwards happens to the oxonium

vhis Tormed,

8

fa) The unimolecular mechanism (AACI): Treffers and Hammett

suasest the occurrence of carboxyl reactions by this mechanisma

fhis unimolecular mechanismS(AACl) is characterised by the -for-

mation of an oxonium ion which undergoes the rate-controlling

seterciytic fission. This produces a carbonium ion, more

-

apecifically, an acylium ion R‘.CO+, which is then rapidly

N

"rtecked by water molecule. DLastly a proton, equivalert 1o
“iat originally baken up, is split off. All probon transfers
e regsarded as effectively instantaneous. The mechanism 13
Jistinmuished by the middle two steps, and it could be formu-
iated as follows:

: o+ fast *
RY.C0.CR + H® ——=—== R',C0,0HR
AT

+ SLOW | +

R'.COLOHR W RY.CO + HCR

+ Fast +
R'.C0 4 HyO 830 o RY,C0.0H
slow

+ fast:

R'.COLOM. T R'.COOH + HT

2
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sroducetion mist he slow.

Gater in corcentration up to 1k

Gl seyliun lom misht be o 111,

Ol an acylium ion must rnot be ranid oz

e} i

(%

T T SO, e . Fagan ;. ”
Wlunorenpect to ester, bub zeroth

law

LVee Lron the A,CL necharnigm, wher

L BT S S N i
G5 WL Tentessnt

Dooome

COTUIE0

T e S
cetsil

clecular necaanism,(AACE): Suen o
Fay

Sorzdu

+ HEO

3

wed to the nrde

o
=
O
14y
)
L
i
b
iil
o
o

Duised irnwo & Sir 1o

and Yapelled A

a8t

slow P
== DF o0 0 +

RT.C0.0T + =5t

Lilns s8Tapge can be

reserded

48 1 carbonyl
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¢
: + I + ! + +
W0+ - R 222 [0 - 0 - OHR | =225 H,0 - C + HOR (4,.2)
e ! Tast ] SLOW !
BA R! Rt
r a5 o rnucleephilic substitution
0 o 0
g 1o N 1
e A : .
Ia "o T w> P - \
LUz + : OHR H20°" ? «++ OHR Spe HZO f + HOR(AACQ
1 !
P' R' H'
- +

Mecnuanism A, .2, 1s dependent on HEO concentration because

AC
ol the novalent involvement of a water nolecule in the Transi-

S T
rnon o srtate,

However, mechanism AACl differs from mechanism A4,~2 in

AC
cne Doliowing respects:
1) Trhe rate of hydrolysis by AA 1 should be independent

~

5T the concentration of water, while by AACE depends on it.

2) The rates by either mechanism should be dependent on

the acidity, yet there exists a fine distinction in the type

o7 desendence required by the Two mechanisms. 4,~1 is propo-
i G AC PLOL

ruional to Hammett function ho wnile AAC2 mechanism is propo-

: At . o :
mrinral bo mBO concentratiorn. The acid hydrolysis of B-pro-

~iolactore and B-butyrolactone in aqueous nedia were studied by
10

ong o and Purchase, the acid catalysed rave was found to be

cropertiongl to ho. Thus it appears that the hydrolysis of
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