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methyl groups in 2 must also be trans 
since no other isomer could be detected
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Abstract: Methacryloyl chloride (1) forms cyclic dimers 2, 3, and 4 on storage over 
several years. Attempts to find a quicker high-yield preparation of 2, 3, and 4 were 
until now unsuccessful (maximum yield 17%). The stereochemistry of 2 was estab­
lished by X-ray analysis of its amide derivative 5 (R1 = H; R2 = C6H3-3,5-Cl2).

Derivatives of methacrylic acid are 
known to cyclodimerise thermally to ei­
ther 1,1,2,2-tetrasubstituted (head-to- 
head dimers)111 or to 1,1,3,3-tetrasubsti- 
tuted (head-to-tail dimers)121 cyclobutanes. 
Ene-reaction products have also been de- 
scribed'1''2'. No cyclodimers with five- or 
six-membered rings have been described 
yet although six-membered cyclodimers 
have been postulated in oligomerisation 
reactions13'.
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Scheme 1. (a) >4 years, room temperature, or 40 hours, reflux, neutral Al2O3 (cat.).

We found that the unprecedented five­
membered cyclic dimers 2 and 3 as well as 
six-membered cyclodimer 4 are frequently 
present in commercial samples of I'4' 
which have been stored in the dark in 
glass bottles for several years. Despite the 
widespread use of 1 as a reagent in or­
ganic and polymer chemistry none of the 
cyclodimers 2, 3, and 4 have been men­
tioned in the literature so far.

Typically, a sample of 1 that had been 
stored in a glass bottle in the dark at 
room temperature for more than 4 years 
contained, besides some 1 and tarry mate­
rial, 50% of a mixture of 2 and 3 that 
distilled at 111-117°C/17 Torr'51. 2 and 3 
were further characterised by conversion 
to the anilides 5 (29%) and 6 (26%) 
(R1 = H; R2 = C6H3-3,5-Cl2) by reacting a 
mixture of 2 and 3 with 3,5-dichloro- 
aniline in dioxane/pyridine at 80 °C and

Table 1. Preparation of 7 by reaction of flash-distilled 
1 (containing some 4) [11] with amines.

separating the products'6’. Since 'H- 
NMR-spectra did not give conclusive re­
sults on the relative stereochemistry of the 
substituents in 5 an X-ray structure ana­
lysis was performed'7,8’.

The two methyl groups in 5 turned out is the elusive precursor of 2 and 3: In one
to be trans. This result indicates that the case 4 was detected in a sample of flash-

by NMR. Another sample of 1 of uncer­
tain age141 that contained 2 almost exclusi­
vely was reacted with an excess of in­
doline in methylene chloride to give 59% 
of the indoline derivative191.

In an attempt to prepare 2 and/or 3 in 
a reasonable period of time a commercial 
sample of 1 (54.1 g, 517 mmol)'101 was re­
fluxed with neutral aluminium oxide (20 
g; activity I, Woelm) for 40 hours. Direct 
distillation gave a fraction of b.p. 112- 
118°C/19 Torr (8.96 g) containing 5.32 g 
(10% yield) of 2 and 3.08 g (7% yield) of 
3 besides minor impurities as estimated 
by ‘H-NMR151.

In another set of experiments, flash-dis­
tilled methacryloyl chloride (I)'111 was 
reacted with amines to obtain the corre­
sponding methacrylamides. In addition, 
amides 7 of the oxa-Diels-Alder dimer 4"2' 
were formed as by-products in modest 
yields (see Table 1). This indicates that 4 
was already present in the original sample 
of I'111 since pure 1 (obtained by distilla­
tion under normal pressure through a Vi- 
greux-column) did not give any 7, neither 
with the corresponding amines nor with 
preformed methacrylamides under the 
same conditions.

[a] Besides 60% of the corresponding methacryl­
amide; [b] besides 46% of the corresponding metha­
crylamide and 4% of 5 (R1 = H; R2 = C6H4-4-NO2) 
[13]; c) besides 40% of the corresponding methacryl­
amide.

R1 r2 Reaction 
conditions

Yield of 7

H Cholesteryl- CH,C12>
NEt3, 0°C

16% [a]

H C6H4-4-NO2 ch/cl, 
NEt3, 25 °C

19% [b]
[13]

2-Methyl-
2-propenyl

C6H3-3,5-Cl2 hexane, 
NEt3, 25 °C

9% [c]

The question of how 2 and 3 are 
formed has still to be answered. To test 
the hypothesis that 2 and 3 could arise via 
the acid catalysed ring expansion of an 
intermediately formed trans dimer 8'151 we 
prepared 8 by an independent route'16' and 
heated it in the presence of gaseous HC1 
and neutral A12O3 at temperatures up to
130°C.

However, no trace of 2 or 3 could be 
detected by NMR. Thus, although the 
present work rules out the intermediacy 
of 8 and 9, the real pathway leading to 2 
and 3 remains to be elucidated. Perhaps 4
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Fig.l. ORTEP drawing of the molecular 
structure of 5 (R' = H; R2=C6H3-3,5- 
Clf^.

distilled 1 by 'H-NMR1111 as well as by its 
reactions with amines to give 7, but at­
tempts to isolate 4 by distillation resulted 
in its rearrangement to 2[5].
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