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REACTIVITY AND STEREUSELECTIVITY IN THE DIELS-ALDER
REACTIUNS BETWEEN CYCLOPENTADIENE AND SOME «a,B8-
UNSATURATED THIOESTERS.

BLANKA WLADISLAW, LILIANA MARZURATI AND JONAS GRUBER
Instituto de Qu;mica, Universidade de Sau Paulou,Caixa
Pustal 20.780, Sau Paulo -S.P.- Brazil.

Abstract Some new norbornene Lhiovester derivalives of
endo configuration are sinthesized. Prouofs are provided
that thivester group has more preference for endo con-
figuration than the ester group.

The stercoseleclivity of Lhe Diels-Alder reaction between

cycluopentadiene and electron deficient dienophiles has been
. 1 ;

subject of much interest from the synthetic as well as

.2
mechanistic ’

side. The Alder cndu rule shouwed Lo be more
effective in Lthe catalysed reactions. Thus, the increase of
the endo seleclivity was reported for the reaction of some
a,f-unsalurated esters, using as Lewis catalyst aluminum
ch]urjde4. Recent]ys, catechol boron bromide was employed,
wilh success, for the Diels-Alder reaction betltween cyclo-
pentadiene and some vinyl-aldehydes, vinyl-ketones, a,B-
unsaturated esters and vinyl-nitriles, leading to the cor-
responding adducts preponderantly endo.

The investigation of Lhe slereuvselectivily of the reac-
tion of cyclopentadiene with a,B-unsaturated thivesters of
E configuration, obtained in our Jlaboratory by thermolysis

. . 6
of the o-sulfinyl-thicesters , seemed to be desirable due to
185/]479)
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the difference in size and electrunic character between
thioester and estcr gruup7—10.

Table I shows the endo:exo ratio for the adducts from
the a, B-unsaturated thioesters studied (12,23,33,4é and §5),
in the presence of Lewis acid catalysts, such as aluminum
chloride and catechol boron bromide, at 30YC and -709C, re-
spectively, compared with thuse for the corresponding esters
(]9,29,39 and 49). In the presence of aluminum chloride the
percentages of the endo isumers for the «,8-unsaturated
thivesters were higher (89-99%) than those for the corre-
sponding esters (60-94%). However, in the presence of a mQre
effective Lewis acid catalyst, such as catechol boron bromi-
de, 100% of endo adduct is observed for both series. Methyl
thiocynnamate (4a), as well as the corresponding ester (4b),
did not react with cyclopentadiene in the presence of alumi-
num chloride. However, in the presence of catechol boron
bromide, 4a and not 4b showed to be reactive to give the
corresponding adduct 87% endo. Interesting resull was ob-
tained for the methyl monothiofumarate (5) which afforded
endo:exo ratio of 50:50 in the uncatalysed reaction, 65:35
in the presence of aluminum chloride and 81:19 in the pres-
ence ot catechol boron bromide. These results are in line
with those for the aluminum chloride catalysed reaction of
a, B~unsaturated thiovesters and esters and indicate that
the thioester group has more preference for endo configura-
tion than the ester group.

It seemed reasonable Lo admitl that the increase of the
endo selectivity in the case of  a, B-unsaturated thivesters,
in comparison with the corresponding esters, could be due to
a more effective complexation of the carbonyl group by acid
Lewis catalyst, in the former species. In fact, the 13C NMR

chemical shifts for the couvrdinated carbonyl groups, in the
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. b .
TABLE 1 Yie]dsd) and endo!exo ratio ) for the
adductsC) of catalysed reactions of cyclopentadiene
with o,B8-unsaturated thiocesters and esters.

Dienophiles
Ad) Be)
H R!
C=C

R Y endo:exo endo:exo

la Y=COSMe 99:1 100:0
R=R'=H .

f h

1b CO2Me 94:6 ) 100:0 )

22 COSMe 97:23 100:0
R=Me R'=H £)

2b COgMe 93:7 100:0

3a COSMe §9:11 100:0
R=H R'=Me £)

3b CO9Me 60:40 100:0

4a COSMe - §7:13
R=¢ R'=H

4b CO2Me - -

5 R=CO2Me ) )
R'=1 COSMe 65:358 81:198

a)Isolated products. b)Ca]culaLed from the relative
intensities of the !H NMR SMe, OMe or CoHg isomers
signals and confirmed by g.1.c.¢’A11 were new compounds
and were fully characterized by elemental analysis and
1 NMR and IV Spectroscopy. 9)AiC1,. ©)Catechol boron
bromide. f)Reference 4. g)COSMe:COZMe. h)Reference §.

presence of catechol boron bromide for the monothiofumarate
(5), compared with the corresponding values for the uncoordi-
nutéd carbonyl groups in the same compound and in some a, B-
unsalurated thioesters (12),(23) and the correspounding esters

(1b) ,(2b), confirmed our supposition (Table II).

It may be seen that a larger deshielding effect due to

complexation ( approx. 7ppm) occurs for the thiocestler group

than for the ester group ( approx. 4ppm).

The reported resulls are unique examples of o,B-unsatu-
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TABLE 11 3¢ NMR™) CO chemical shifls (ppm) for some
¢ ,B -unsaturated thiocesters and esters.

Entry Thioester group Entry Ester group
1a o 190.1 1b 166.5¢)
2a 188.9 2b 166.19d)
4a 190.0 4b 167.1
5 189.2 5 165.5¢)

196.0b) 169.4b)

a)Bruker AC-200 spectrometer, in chloroform, b)CO
covrdinated with catechol boron bromide.C€)The Sadtler
Collection, spectrum No. 2813. 9)Ibid, spectrum No.1959.
e)Ibid, spectrum No. 4624.

rated thiovesters as dienophiles. They open the synthetic

possibilities for other norbornene derivatives of endo

contfiguration,
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