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The 4-spiro[2.nJalkyl cations (I) represent a class of catlons In which stabilization
D21
by bicyclobutonium type bridging (1) might be electronically as favorable as in the parent
cyclopropylcarbinyl cation, since in each case the contributing cyclobuty!l cation structure
is stabilized by one alkyl| group more than the contributing cyclopropylcarbinyl structure
(3° and 2°, respectively in I; 2° and I°, respectively, in bicyclobutonium ion itself).
On the other hand, bicyclobutonium ion bridging in I should be subject to severe steric re-
strictions when n is smali, and a study of the extra driving force provided by the 3-ring
In the formation of I, as a function of n, could provide evidence for or against bicyclo-
butonium fon bridging.
Besldes the present work, there are numerous data on rates of reactions leading to I
(2). Missing un+i! now have been satisfactory comparisons of the spirohexyl (II) and spirc-
hepty! (III) systems. The rates of the p-nitrobenzoates have been measured in 60% aqueous

acetone, to obtain the first-order constants shown below the formulae., The rate for IIl is

e

I1 OPNB III OPNB

7 !

sec”! (94.82°) 3.22 x 10”%sec”
! (148.59)

ca 1.4 x 10 (94.82°)

2.37 x 10 2sec”

in good agreement with the value 3.36 x IO-A obtained by Interpolation of the data of Krapcr..
(2d). The relative values for II and III are also In good agreement with those of Wibery ..
Hiatt (3).

The most serious problem in interpretation of the rate constants obtained from II
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and other spironéxy! derivatives is the abzance of an unambiguous standard for the unasslsted
galvalysis of & eyclobuty! derivative. We have praviously (2a) proposed threse empirieal med=
&ls for The relative rates of cyclopentyl and "classical" cyslobuTyl Balvolyses, Aamaly The
relative raten of the tertlary (-mathylcycloalky! chlorides, The reiative rates caleulated
trofi the neats of nydrogenation of mathylenacyciepentane angd methy lenacyelebutans, and the

relatlive rates of cyclopentyl chloride and S=chlorosp!rel 3, 23hexans (V). The rate raties

iv )

of eyelopenty! To "elassleal"™ eyelobutyl from these three medels are, respeetively, 195, 3|
and 567 at 93°, Agditional support for The use of IV as a mede! for unrasaisted eyelebuty! I8
now feund 1A ¥he faet that the hydralyeis greduet In tha presenca et ||¥hlum earbenate la

urirgarrangad aleshsl V.

a

gxdlugively TH

IF the toregsing models for ungssleted eyelobuty| solvalysle are used o cempare the
rates af splro eompounds II and III, I+ Is seen That the rate enhancement due 6 the eyele=
propane ving in IIT s 4 fo 74 +imes that In II af 88% This sffaet Is In *he dlrestien
expacted for aomé steric rastrietien of bleyelebutonlium Jon fermatieon A the ease af Ii, but
the &ffecT is so &msii and The unesrTainty ef The medelé se great That ne eempellng argumsnt
for bicyelobutenium lon fermation can bé adduced.

The products of Rydroiyais 6f 4-ghlerospl rehexane are as ShewA belew!
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y 2773
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Thesé are In good agréement with The similar sfudy of Wibarg and Hia¥t (3), The similar!ty
6 thé array of products from thée &pirehéeptyl syatem (3, 4) adds valigity t6 the eemparisen
of the ratas of 11 ang III.

Brevicusly (7a), an attempt wss mads T& eompare The cyeleprepy| participa¥ien in spire=
penty| chlecice ') with that ia 4-eniorespirehexana, The quantitative valielty ef the cenm=
parigen, éven assurlng the sccuracy &f The mouel: for urassisted rates, musT new Be questioned
By The discavery that ¥he exeluslve preduct af hydrelysls ef V is Z=hyérexymathylputadlens

(VI}, The nydrelysis is thus Ilke that ef cycliopropy| ehleride, giving Fing epening fte an
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allylic cation, rather than |ike that of cyclopropylcarbinyl chloride. The rate is there-
fore a maximum for solvolysis with cyclopropylcarbinyl participation (with or without
bicyclobutonium character). Interestingly, the deamInation of spiropentylamine gives

products quite In keeping with cyclopropylcarbiny! character of the cation (5).

HNO 2 Chi, ,CH,

2 OH HO
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