
Tetrahedron Letterr Ilo. 12, pp 887 - 890, 1976. Pergamon Prses. Printed in Great Bntain. 

THERMOLYSIS OF SYN- AND ANTI-TRICYCLIC [S 1 0 03'5J0CTAN- 
Z-YLIDENE -CIS-l-mL-2-ETHYNYLCYCLOPROPANE 

Wllllam R Dolbler, Jr.*, 0 Trlnldad Garza and Basil H Al-Saderl 
Department of Chemistry, Unlve;;;;;20f Florida 

Gainesville, Florida 

(Raoeived in USA 20 October 1975; reoefved lli UK for publicotiom 12 mbrunr~ 1976) 

An important fragmentation process of carbenes 1s that of the conversion 

of cyclopropyl carbenes to ethylenes and acetylenes 
3 Recently we demonstrat- 

ed the utlllty of this cleavage process In the synthesis of cls-l-ethynyl-2 

vinylcyclopropane, 1 4 

1 

In this communlcatlon we report the slmllar fragmentatron of the homo- 

logous carbenes, s- and antl-trlcyclo [5 1 0 03P5]octan-2-ylldene, Z-s and _- 

Z-a, to produce cls-l-allyl-2-ethynycyclopropane, 3, and Its facile thermal - 

rearrangement to 1,2,5,7_octatetraene, 4 

. . 
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Carbenes Z-s and Z-a were generated from the pyrolysis of their respective _- W- 

tosylhydrazonc sodium salts 5 in a drop-static pyrolysis system4 at tempera- _____ 

tures from 260-400" Product ratios were relatlvcly lnsensltlve to the lnltlal 

stereochemlstry of 2 At 260", essentially pure 3 has obtalned III 70% yield -. 

nmr [6OMHz, CDCl,], cyclopropyl protons-E 0 47 (m,lH), 1 02 (m,2H), 1 38 (m,lH), 

acetylenic proton-S 1 81 (d,lII), allyllc protons-6 2 23 (m,ZH), vinyl protons- 

ABX pattern with multlplets 65 02, 5 10 and 5 95 with coupling constants 

Jl 2'17 4, J1 3 = 9 7, J1 4 = 6 4 and J5 6= 2 OHz, lr (CCl4)(lnter u), 3320, 
, I , 

2120, 3080, 1645, 990 and 910 cm 
-1 

At temperatures >400", the product mixture consisted largely of 4 

(yield z 37%) nmr (lOOMHz, CDCl,), pseudo heptuplet at 62 84 and a complex 

vinyl region, 64 74 (m,lH), 4 84-5 32 (m,3H) and 5 50-6 60 (m,3H), lr (Ccl,) 

(lnteralla], 1955, 3090, 3005, 1645, 1605, 995, 910, 345 and 740 cm 
-1 

J uv _____ 

(EtOHl, Amax 225 nm (E 27,100) Moreover 3 was found to rearrange smoothly 

to 4 either via gas phase flow pyrolysis at 410" (78%) or via static pyrolysis 

in isooctanc (cssentlally quantltdtlve) 

A fragmentation related to that of 2 has been hypothesized to ratlon- 

allze the results of thermal decomposltlon of 5 6 

Na@ ' 
y.~-Ts 

A 

7S- 
N’-No 0 

s Na 

N 

Rearrangement of 3 to 4 Involves a 1,5-hydrogen shlft,and the reactlon I - 

1s closely analogous to the previously reported rearrangement of cls-l-ethynyl- 

Z-methylcyclopropane, 6, to 1,2,5-hexatrlene 
7 

+ 

d 
CH3 

u? 
CH3 

6 7 
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A klnetlc study of the reactlon in the temperature range of 150-171" led 

to five rate constants which gave an reasonable Arrhenlus plot, the equation 

of which was ohtalned by a least squares analysis 

log k/set -I=82 + 0 5 - 25,100 + 1,000 cal mole-'/Z 303RT - 

The small pre-exponential factor 1s strong lndlcatlon of a concerted 

H-shift mechanism being involved However, III order to effectively evaluate 

the enthalplc and entroplc factors involved In this hydrogen-shift process, 

one would need to have avallable actlvatlon parameter data for molecules 6, 

z, and 8 Unfortunately such data 1s avallable only for 7 839 

A comparison, 

reveals a probable 

nevertheless, of the actlvatlon parameters of 3 and 7 

slgnlflcantly enhanced entroplc demand of an ethynyl 

Tablea 

k170° (set-l) Log A EA AH f AS+ AF+ 

3 6.1x10-' 8 2 25 1 24 3 -24 34 7 

7 3 9x10-5 10 9 31 1 30 2 -12 35 4 

aunlts of EA, AHf and AF? are kcal/mole while those of AS+ are eu 

group which 1s Involved as the termlnatlon site for [l 51 hydrogen mlgratlon, 

an observation which 1s remlnlscent of our earlier observed enhanced entroplc 

demand of an ethynyl group involved in the Cope rearrangement of 1 as 

compared with cls-1,2-dlvlnylcyclopropane 10 

Addltlonal quantltatlve studies of the klnetlc effect of an ethynyl 

group on sIgmatropic processes are needed to elucidate this lnterestlng 

r'lenomenon 
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