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Abstract: The kinetic acidity of structurally different, or stereochemically 

different, protons a to a sulphonium function may not parallel their 

thermodynamic acidity. 

The stereochemistry of the ring enlargement by 3,2-sigmatropic rearrange- 

ment of sulphonium ylides may depend on the method of ylide generation from the 

parent sulphonium salt. 
1 

When a 6:l trans:cis isomeric mixture of 1 and 2 was 

treated at -70°C with t-BuOK in THF/t-BuOH (10/l v.v.) (Method I) or with lithi- 

um diisopropylamide (LDA) in THF at -70°C (Method II) the product was a 1:4.3 

or, respectively, a 6:l mixture of E- and Z-4-methylthiacyclonon-4-ene, 5 and - 
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n 

5 

,,H 1: R2 = CH3; R' = lone pair 

kC_ 2: RI = CH,; RL = lone pair 
9 

Rb ” 
J 

, 3: R2 
2 

= CD3; R1 = lone pair 

R’ 4: Rl = CD 3; R 
2 

= lone pair 

We have now established that other strong, essentially irreversible bases 

[t-BuLi, KDA, NaN(SiMe3)2] behave like LDA insofar as the product distribution 

reflects the composition of the starting material. Since 1 and 2 are expected to 

rearrange stereospecifically' (1 - 5; 2 - 6) the finding that with method I 

the product from the trans salt (1) largely consist of the Z olefin (6) means 

that, before rearranging, 1 largely undergoes epimerization to 2, most likely 

via reversible removal of the allylic proton at C2. 
2 

On the other hand, when the 

ylide is generated irreversibly with Method II (LDA, t-BuLi, . ..) epimerization 

does not occur to any appreciable extent, implying that either the allylic 

proton is not removed rapidly or, if it is, reprotonation occurs (possibly 

intramolecularly) with configurational retention. 
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To establish which of the alternative routes (Scheme) is actually followed, 

a 6:l mixture of the deuteromethyl sulphonium salts 3 and 4 was treated with 

Scheme 

3 t-Bu Li 

t-BuLi (THF, -70°) and the deuterium content of the separated' product olefins 

analyzed by 
2 
H NMR. The Z and E thiacyclononenes had deuterium in the 

a-methylene region, b 2.6 and 2.4 , respectively, but no detectable 

deuterium in the olefinic region (<I% of the respective a-methylene peaks). As 

any formation of the allylide 8 would show up as deuterium at CB, these results 

rule out 8 as an intermediate and establish the direct formation of the 

methylide 7. 
3 

Accounting for kinetic H/D isotope effect, the conclusion must be 

that kinetically, towards t-BuLi, the S-Me H's are more acidic than the allylic 

H by a factor greater than about one hundred. On the other hand, the 

stereochemical results obtained with t-BuOK in THF/t-BuOH are compatible with 

5 
the allylic proton being removed rapidly. If, as it is reasonable to assume, 

the allylide is more stable than the methylide, the parallelism between kinetic 

and thermodynamic acidity appears to be followed in the case of t-BuOK in 

THF/t-BuOH but not in that of t-BuLi in THF. 
7 

That kinetic and equilibrium acidities of a-sulphonium H's may not 

necessarily parallel each other is supported by an independent study which, as 

the sequel will show, does not require any assumption as to which ylide.is more 

stable in which solvent. .Wc have reported that 

ylide formed (THF, -70°) by LDA deprotonation of 

nonane salt (9) yields three a-methylated 

N9:3:3 ratio. 
10 

iodomethane quenching of the 

a cis-l-thioniabicyclo[4.3.0]- 

products, 10, 11 and 12 in a 
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9 10 11 12 

At the time of our report 
10 

no attention had been paid to the 

Q? +s 

13 

time gap be- 

tween deprotonation and quenching. We have now found that if quenching occurs 

immediatly (~5 set) after deprotonation, all four products, 10-13, are present 

(in aw2.5:1:2.5:1 ratio); if, however, the ylide is quenched after some time, 

the yield of the C2-methylation products, 10 and 11, increases at the expenses 

of C9-methylation products, 12 and 13. Eventually, quenching after 10 min or 

more at -700, produces only C2-alkylation products, although the total 

alkylation yield (75-80s) is unaffected. 
11 

This result conclusively shows that, 

while the protons at the two a-regions (C, and C,) have comparable kinetic 

acidities towards LDA 9 the equilibrium acidity largely favors the C2 region. 

The parallelism between kinetic and thermodynamic acidities is a fundamen- 

12 
tal tenet of physical organic chemistry. It is often implied in estimates of 

IC 

PKa 
values for setting up acidity scales, and it is invariably postulated in 

theoretical studies (our own included) 
13 

where the relative kinetic acidity of 

diastereotopic protons is related to the calculated stability of the correspond- 

ing carbanions (or ylides). Our present results, showing kinetic and thermody- 

namic acidities do not necessarily parallel each other, issue a word of cau- 

tion in using arguments where such parallelism is implied. 
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