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oxchange of horiologous cyclic kotonos in QZO-DﬁF rediae They rationalize
thelr resulte in toruw of tho s-character of the carbon-orbital directed
tovards the enolizable hydrogen as a function of ring cize.

It is only recently that ii./leRe spectroscopy has been used to study
the rates of douterium exchange of a ketone. ‘arkentin and Lam (44) found
the relative rates of exchange of vinylic and allylic hydrojens in
6,6-dinethyl cyclo-hex-2-en-l-one. The technique they employcd has bcen
further utilized in the vork described in this thesis.

{(iv) Corrclation of Pnolization roceascs (i-iii).

Snollization was invoked to oxplain the halogenation, raceuization,
aend deuteriun exchange of ketones (vide supra), and in the nmid-thirtics it
uas clearly shown that these processes all have the same rate-determining
steop, both for acid- and base-catalysis.

For acid-catalysis, Ingold and Vilson (45) snowed that the rates of
racenization and bromination of 2-o-carboxybenzylindane-le=one are identical.
The came was found to be truc for d-phenyl sec-butyl ketone (37).

Reitz (46) thon doronstrated tunt the initial rate of brordnation of acotone
in heavy vater, catalyced by D3O+, is ecunl to the initlal rate of uptake

of deuteriun by acetone in the absenco of bromine. Thus the tiree proces:es
are identically rate-controlled.

Using phenyl cec-butyl ketone Hou and “ilson (47) chowed that
base~-catalyzed bromination and racerization have identical ratece. The
came kotone was also showm to racenize in a qao-dioxan nodiun at the scane
rato at which deuterium -as incorporated, 00~ being the catalyst (48).

Cloarly then, for bace-catalysis also, halogenatiom, racenization, and
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Subsequently, Svain and co-vorkers (67) showed, by use of isotogpe
effects, that cnolization catalyzed by acctic acid involves a pre-equilibriun
proton transfer to the carbonyl oxygen, followed by a rate-detcrmining
abstraction of an G-proton by acetate ion. Catalysis by acetate jon alonc
involves a similar proton abstraction, assisted by hydrogen bonding of
vater to the carbonyl oxygene. Ilineral-acid-catalyzed reactions are
attributed to a mechanism analogous to that for acetic acid (67), but with
water as the nucleophile (68).

In an attempt to gain further information regarding the transition
state for enolization and ketonization, some worliers have uandertalken
stereochemical studies. Zirmerzan (69) found the stercochemistry of
ketonization to be deternined by preferential attack of a proton donor on
the least hindered side of the enolic double-bond. In a subsequent paper
(70), he presents further stereochemical evidence which supports the idea
that the transition state for enolization or ketonization clogsely resembles
the enol. A similar conclusion iac recached by Corey and Snzen (71) uho
studied the acid-catalyzed enolization of a cholestanone. The maznitude
of the isotope effect (kﬁ/kD = 7.4) they observed for 3P-acetoxy-6-
deuterocholestan-7-one indicated aliiost complecte rupture of the a C-ii btond
in the transition state, and sugsested a riodel for the transition state
considerably more like the enol in structure than like the conjugate acid
of the ketone. In further agreement with the stereochemical work of
Zinmmerman, they showved that there is stereoelectronic control of enolization
in such systems, since axial t=hydrogens are preferentially abstracted, 850

as to allow the maximum R-overlap of the rupturing « C-H bond with the
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Fig. 2. AN EXAMPLE OF A RATE PLOT

EXCHANGE OF MEK. IN .103M pNO,PhONa=-D,0 AT 59.2° C.
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Analyeis of p-Nitrophenoxide Catalysis at 59.2°C

1) For the a'-methyl group

c=[pNP~1 (M) kobELIO?sec."l Y=(k . S/c).lol.'r-i.-lsec.-l Y=ot

76

calc Y Y-calc Y

0.185
0.144
0.103
0.082
0.062
0.041

3.21
2,59
2425
1.80
1.26
1.15

1.74
1.80
2.19
2.19
2.0k
2.81

Fitted to Y = mX + C, gives

c = 8.95 * .78 x 1072 M:lgee," ]

= 3.60 b 4 089 X 10.5 l-i:ésec.

-1

2.325
2,635
3.114
3.492
k.016
k.938

1.73
1,84

2,02
2.15
2434
2.67

0.01
~0,0l
0.17
0.04
=0.30
0,14
















































