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ve have shown (1) that the urethane rrour cen be a
very powerful internal nucleophile in the presence of base,
leading to what we have czlled (1) I™-5 ring closures.
Ve now report the resconse of suck closures to substituent
variation, using P-chlorcethyl—t—arylurcthanes (I, as
substrates, and slsc report the respense to the substituent
variation of urethano 0-5 closures, this time using P-bromo—
ethyl-l-ervluretl:anes as substrates —the voriation in leav-
inc groun between the systems used to exylore the K75 and
the 0-5 cleosures belng dictated by exmerimental convenience
with recerd to rate measurenents.
Table I summarizes the behaviour of the appropriately
substituted urethzne under 0-5 closure concditions,

The rezction concerned is as follovs.
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Table I

Rates of cyclization of g-bromoethyl-N-{p-substituted-phenyly
urethanes in £0¥ aqueous ethanol

X (in I) 10514':},360“1 10%k,,sec.”, A As®
(50°C) 175°C) /Eg;iS/ e.u.

0CaH, 3,70 4.59 21.7 -11.€
CHs .51 4.56 n2,z -10.2
B 2,52 2.32 22,4 -10.4
c1 1.61 2.16 22, -10.7
NOs 0.40 0.62 23,¢ - o.n

These data correspond to a Hanmett Qof -0.e8 the Qo'plot
being given a least squares fit, with 7T = -,992, and

s = 0,18,

We have prepared the aryliminodioxolanes (II) by
another route (2) and have shewn th:at they, as well as
ethylene carbonate, decomrose under the solvolysis con-
ditions —the former compounds yielding the corresponding
arylamine, and ethylene carbonate, which in turn wields
ethylene glycol. e have also extablished that the products
formed by I'" -3 closure, i.e. the H-aryloxazolidones (III)
do not decomnose under tiie scolvolysis conditions. We have
obtained guantitative vields of the arylasnines from the
solvolyses of compounds of tyne I and have thus established
the C-5 pattern of closurse. The entronies oi activation
{while =ssentially constant, mean -10.5 % C,5, as belitting

a reaction series with the substituent veariation so remote
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from the reaction site) are substantially negative and thus
correspond to the mechanisn we suggest. (Z)

The reactions in ethanol, in the presence of ethoxide
ion, follow a different pattern, the productw being K-arylox-
azolldones (4). Table 2 summarizes the rate data obtained

in the II"-5 closures,
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Table 2

Rates of K7™-5 closures with Substituted Urethanochlorides (I)

10%1:(0°¢) 10°1(25°C) Art As*
"‘“"-i 1 1 - . xcal/mole fe.u)
L.zole"*sec, l.mole “sec.”
NCz 232 123 25.1 +1€.0
Cl 25.2 15.1 25,9 +24.5
HQ £.14 4,57 25,4 +20,7
CHy 5.37 3,08 25,3 +20.C
OCeHg 4.14 2.32 25.5 +10.4

These data when plotted {usling a least squares treatment)
show a Q ef +1.,72 { ™ = 0.00¢, S = 0,19). These base
gnduced reactions follow a second-order rate equation un-
like the reactions of tie sulvhonanido halices reported by

us- recently !6). Thee values for the two neighbouring
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groups differ in sign and the ZSStdata are appreciably more
positive in the present case.

The prediction {6) that the presence of base would
increase the neighbouring group potenciles of certain
complex groups has been amply confirmed (7). Our data now
permit‘the division of such groups as show this base-induced
potentiation into two classes; (the catecories referring to
reactions in the presence of base): the first, groups
whose acidities are many orders of magnitude greater than
the solvents employed in their study (e.g. the sulphonamido
(5) and phenol (&) groups; for such groups, Q will ke
negative, AS* close to zero {or negative (9) ) and the kine-
tic pattern first-order. The second ({and perhaps more
general class) involves such groups as the arylamido,
ureido and urethano wherein the behaviour will be that
discussed here (as exermplified with the urethano zroup),
and where, for the reactions studied, e will be positive,

z}Stﬂnarkedly positive and the rate-dependence second-order.

This worl: was carried out during the tenure by one of
the authors (D.1'.7.) of a 3tate laintenance ..l1lowunce for

Researgh.
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