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A reornt publication of Abel1 and ‘Hen (1) proapt ue to 

publish our results of an lnv~~tlgatlon on the deoarboxyl- 

ation of ayolopropanr-l,l-dlcrrboxylio aoidr. Thorno author8 

have studlrd the kinotlaa of tho rvolution of oarbon dioxide 

from cycloalkano-l,l-dioarboxylio aoide. Oyolopropano-l,l- 

-diouboxyllo acip (Ia) is oomparod with the four-, flvo- 

- and six-mnaborrd ring aoldr in ardor to dotrrmlno th4 

offrct of ring else on ths rat0 of doomboxylatlon. TWro 

era 4om4 indication8 (2-4) that oyclopropmo-l,l-dioarboxylio 

acldr may not docarboxylafo dlrootly like most cm-dioar- 

boxyllc acids, but that the prfmmy proaorr iq an iaomori- 

satlon to y-laotone-carboxyllc aaide, which droarboxylato 

l Part of the forthcoming thoals of J. Duo. 
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subsequently. Our experiment8 show that the main product, 

a y-laotone ie ohiefly formed along this route end not by 

isomerisation of an Intermediary oyolopropane-aoarboxylio 

aold. 

Deoarboxylation of Ia (5) in water, in aqueour eulfurio aoid 

and in dilute eodlum hydroxide (in sealed tubes) reeults In 

the quantitative f ormfitlon of y-butyrolaotone (IIIa). 

2-Methyloyolopropane-l,l-dloarboxylio aoid (Ib) (3) gives 

quantlteitlvely y-valerolaotone (IIIb) . 

Furthermore we have unequivooally detected (RMR) end Isolated 

(in aome case6 (4)) the intermediate laotone oarboxylio aold 

(II). 

Under the reaction conditions oyolopropane 

acid doee not ieomerise to y-butyrolaotone. 

!l!he following reaotlon eequenoe le in full agreement with 

theee rerulte. 

COOD De ) 

COOD - 
OD 

I a) B, = R2 = H 

b) R, = UR3; R2 = H 

o) R, = R2 = CR3 
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It appeere that the ratio of leomerleatlon and deoarboxyl- 

ation rates vV v2 etrongly depends on the aoidltp of the 

reaction medium. This ratio Is emall ti water and Ueaeura- 

bly large in conoentrated sulfuric aoid. 

Meoaurementa of the ClO2-evolution of Ia and of IIa (6) under 

the latter conditions give equal values of the peeudo first 

order rate constant k2 = (13.4 + 0.2).10’4eeo” l at 394.6OK 

strongly euggeeting that the deoarboxylation etep is rate 

determining. 

Rhhsn the reaotione are oarrled out In D20, D2S04 end In HaOD 

(4 equivalent with respect to the deuterated eubetrate) It 

turne out b$ BYB analyele that II aa well ae III are 

exclusively deuterated in the a-position. Therefore the 

formation of oleflnlc aoide with eubeequent ring oloaure to 

lactonee (7) oan be ruled out. 

We have eleo observed that log k, of the ieomerleation of 

Ia In aqueoue D2S04 (2.2 to 8.1 Y) lo proportional to the 

Hammett acidity function -Do (8) (Fig. 1). BaOD ooneiderably 

elowe down the ieomerieatlon. 

The activation parameters for the ieomeriaation of Ia end 

Ib to IIa end IIb in water have been determined In the 

usual manner from the data in table I. 

l ‘phe average of two kinetic rune with both aoide. 
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me. 1. The Bffeot of Do on the Ratea of 

I8om8rlratlon of Ia in D2@04 at 404.1'K. 
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TABLE 1 

Pseudo Flret Order Kate Constant6 for 

the Isomerlsation of Ia and Ib in D20. 

Ia Ib 

T°K. 105kleeo -1 T°K. 105k1mo -1 

403.3 3.77 363.2 1.94 

404.9 4.26 373.2 4.69 

412.5 7.40 384.7 10.4 

412.9 7.80 393.4 19.8 

422.4 15.3 403.1 35.1 

422.4 14.5 

433.4 28.8 

1 

Par Ia: AH* = 23.5 Koal/molr; A8* = -21 O.U. 

POT Ib: AH* = 21.0 Keel/mole; AS* = -23 0.1. 

The dloarboxylio aold 10 ha8 been prepared from isopropyl- 

id~ne malonltrile and diasomethanr and mbrrequent hydrol~rir 

with KOH. In water Ic rapidly isomerl~ea to 110 dth a 

half-life t+ II 3 hour6 at room temperature. 

We are indebted to Drr P.H. Ieank for hi6 helpful aarrletanoe 

in part of the experimental work. 
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