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Most work dealing with ELcB eliminations (equation 1, B = base, X and/or Y = electron
attracting groups, Z = leaving group)l wag under conditiona where k2> k_l [BH+] ("irre“rsible
case") or k,< k_l[BH"j ("pre-equilibrium case") where the carbanions 2 are formed in
steady—-state a:>oncentrations.1‘D Another variant, designated "EloB of the seocond type"2 or

"irreversible first order carbanionic elim:‘.na.tion",3 where *2" is formed in an appreciable

concentration and k2 is rate determining was recently reooglized.z.7 The predictions that

12 = %

B + R'R2CZ-CHXY ‘——El-‘—- "+ RIR20Z-0XY —2-> RBRC=0XY + 2Z (1)
-1
1 2
W i

this variant will show certain kinetic behaviour depending on the [1] / [B] ratio, and that
negligible deuterium isotope effects and negative Hammett's f values for R2=A:r should be

observed were fulfilled in the amine-catalyzed elimination of cyanide ion from compounds 3
N i

and 4 in chloroform and acetonitrile (equation 2).4’5
WA
1 RN DN -cN~ 1
ATCR™(CN)-CH(CF), —=—> ATCR (cn)-c(cn)2 ——25 3 ArCR =c(c1~r)2 (2)

R'=ON ; Ar=3,5-Me,~4-HNCH,

R'=Mo ; (a)Ar=p-MeOC(H,. (b)Ar=Ph

e fw

When k1 is rate determining, increase in the electron—atiracting ability of X ana Y
would increase the elimination rate. Following Breslow8’9 we predioct that such structural
change for the 2nd-type ElcB would lower the elimination ra.te,lo gince delocalization of
the negative charge by X and Y reduces the charge and the nucleophilicity of the e¢~carbon

and hence lowers its tendency to "push" out the leaving group. However, a different view
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that "the effect of the activating group on the magnitude of k2 is slight" was suggestedllc

1p=y=n , Z=0Ph). 11 e

following a study of a pre—equilibrium ElcB in compounds }va‘;‘(}l, R
studied therefore an extreme situation where X and Y are nitro groups.
Addition of XCN to the dinitroethylenes 5 and 6 gave immediately the spectra of the
- v %24l
carbanions (XmaI(MeGN)=372 nm (€ 8,700)) 'a‘“dg (2 max(MecN): 373 nm (€ 8,300)).
P,P—Dinitro-ll,“—diphenylpropionitrile 9 and its bis(g—methoxyphenyl) analog 10 were
e el

isolated by addition of AcOH (equation 3)., On addition of ore or five molar equivalents of

: - - AcOH .
Y r————

A1'20=C(N02)2 = Az, c(cN)-0(NO, ), W‘ Ar,C(CN)-CH(NO,), (3)

5 : Ar=Ph 7 ¢ Ar=Fh 9 : Ar = Ph

A Laad W

& ¢ Ar=p-MeOCgH, . -8, Ar=p-MeOC4H, 10 : Ar = p-MeOC.H,

Et3N t0 9 and 10 in acetonitrile the spectra of 7 and 8 appeared immediately. However, no
wW WA WA VA
further spectral change corresponding to the formation of 5 and ‘é\ was observed during 17
R aa)
hrs at 400, and 9 and 10 were recovered unchanged on acidification. No elimination was
A L
observed when 9 was in excese over the Et3N, although a possible re—addition of the oN~ to
WA . .
the formed 5 should be inhibited by protonation of the vl by the unreacted acid 9. 4b
o e

In order to exclude more rigorously a hidden elimination as part of a rapid elimination-
addition sequenoce of the cyanide ion (e.g., T—>5— 7), the reactions of (a)0.048 mole/l
of 14G-oya.nide labelled 9 , 0.053 mole/l EtsN and 0,143 mole/l KON for 20 hrs at 40° in MeCN

wA
and ()0.027 mole/1 of 10 , 0.02 mole/l EtN and 0,01 mole/1 of KMeN for 5 hrs at 40° in
MeCN were investigated. In reaction (a) where the experimental error is rather high (17%)
the recoveredg showed a loss of 7% of its radioactivity, while in veaction (b) the
incorporation of the inorganic - 14CN in the recovered }9,, was at most 0,32%. Since &9’ would
react faster than 9 in a 2nd-type EloB as predicted and found (k2(4a.)> k,(4D) )5 the latter
W s Caad
value (which was obtained by a more accurate technique) is the upper limit for the exchange
for both 7 and 8, If it is assumed that the exchange and the C—CN cleavage rates are
w WA
identical, then k2 for 8 is 6.10'-7 seonl at 40°.
ww

The very slow elimination from ,9,\ demonstrates that k2 is indeed dependent on the

activating group. Expulsion of the oyanide ion from §“ with two activating nitro groups is

=1

o
at least 12 500~times slower than from 4a (k240 = 364 10_4 sec in MeCN) where X,Y=CN.
A

We found no other data suitable for comparison, since although k, changes by 21 orders of
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magnitude in ElcB elim:i_na.'t‘,J‘.ons‘""ﬂ)’13"14 this is mainly due to a change in the leaving group.
Oour results fit the explanation given for the better correlation of ElcB rates from

conpounds '55& with the rates of ionization rather than with the equilidbrium constants for

conpounds HeX. 110,15 It also sugeysts that in gucleopiilic viaylic subsiiidution of tie

addition—-elimination typels (equaf.ion 4)‘ some of the highly activated systems may be Iess

- k,
RlCZ=CXY + Nu =———— Rlc(Nu)(Z)—CXY _—y rYo(vu)=cxy (1)

regciive thar expooked :f ire seovxd shop {Wriidr 25 sralrigeus W }e,z,\'b@.swxes TR
determining,

Protonation of the EH(CN)Z carbanion is much faster than that of EH(NOZ)Z 18 and hence
the two carbanion-consuming processes k-l and k2 respond similarly to a change in X and Y.
However, this should not be generalized since the "deviant Bronsted rela.tions"19 when X=
NO’E’ ware interpreted as due ta increass in k—-} when Y and Rl hacame mare alactron—

19a,b

attracting, and it was suggested that similar behaviour may be observed with other

caron aei&s.19a9'c If k_l and Kz are goVETINed Uy tne same facbarsao the nigher KZ Lar z
compared witn &i and 5&7 4055 n&xy we Wne Tirst exmmpre for gudn wenaviour for gyanocarcan
a.cids.21 Such analogies have interesting implications regarding both Breslow!s suggestion
that EleB elimination from a carbanion may be slower than that from a partially formed
carbanion, and Bordwellls sugges'cion3 that 1% is energetically more econcmic o form olefin

from an activated system in a two-step (EloB) rather than in a concerted (E2) process.

Experiments are now in progress to clarify this probleme.
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