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Abstract: Asymmetric arene-alkene cyclization reactions mediated by a chiral electrophilic
organoselenium reagent afforded substituted carbocyclic derivatives with high diastereoselectivities. Tt
was also found that B-methoxyselenides are good precursors of seleniranium ions when treated with
strong acids. © 1998 Elsevier Science Ltd. All rights reserved.

Electrophilic addition of carbon-based nucleophiles to olefins is a process that is efficiently
achieved with selentum-derived reagents [1]. This process is especially usefui for the construction
of carbocyclic systems in which the nucleophilic center is aromatic. In this communication we
wish to report the first asymmetric variant to this reaction, which involves the chiral

organoselenium reagent 1 [2a]. We first reacted the arene containing olefin 2 with the in situ
generated trifluoromethanesuifonate salt of 1 under the optimum reaction conditions (i.e. in the
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manner the desired cyclized product 3 was obtained with 98% diastereoisomeric excess and in a
1:1 ratio with the selenomethoxylated product 4.
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We had previously shown that the presence of a small amount of methanol is essential for high
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select1v1ty [2b]. As a consequence of this we observed that addition of methanol competed with
the ring closure reaction to give 4. When this reaction was repeated without methanol, the
cyclized product 3 was obtained in low yield and with lower diastereoselectivity. After several
trials we found that instead of quenching the reaction mixture at —78 °C with 2, 6-lutidine (to
neutralize the trifluoromethanesulfonic acid), if we allowed the reaction to warm to 0 °C the
selenomethoxylated intermediate 4 was smoothly transformed into the cyclized product 3. Under
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these conditions 3 was obtained from 2 in 70% yield with 98% de. The trifluoromethanesulfonic
s +ad o £ m y 1

acid-assisted conversion of 4 to 3 may have proceeded via the stereospecific generation of the

seleniranium ion intermediate § which was then irreversibly captured by the arene nucleophile.
Cyclization of oleﬁn 6 with 1 (Table 1) under the above reaction conditions afforded the desired
yield, albeit with lower facial selectivity (i.e. 50% de).
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Table 1. Asymmetric carbocyclization reactions with 1

Olefin Cyclized product? de %P Yield %°¢
MeO.. . MeO._ -~
2 X
| P | 98 70
MeO = MeO™ >F " SeAr
Ph Ph

|
MeO” 7 H/ MeC ( 50 e
6 7 SeAr
MeO. MeO
A AN
\(Y j\ T /\[/ o Sehr 95 62
MeO™ 7 Ph MeO "
8 9
MeO._~y MeO
O PN C " y
MeO Ph MeO ph! —SeAr
10 1
MeO MeO
X A x
| \!(\l/\l . m e
Z I/ W.,,Sem W.,,Sem 98, 96 .
Ph Ph MeO  Ph
12 13a 13b
Me Me ~
=
® m 82 81
& 7 W”'SeAr
Ph Ph
14 15

a) Absolute configuration of compounds 3, 9, 11, 13, and 15 was assigned according to previous results (see ref. 2a,b).
b) Duasteremsomenc excesses were assessed by HPLC and NMR analysis.

Vil ~F
c) Yield of purified products, fully characterized by standard spectroscopic methods.

We next attempted to cyclize olefin 8 with 1 under the same reaction conditions (-78 °C — 0
°C) but none of the desired cyclized product was isolated. In this case the in situ generated
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We have also shown that J-

81%, 82% de
methoxyarylselenides are good precursors of seleniranium ions when treated with strong acids.

16

The cyclization of olefin 10 deserves to
methanol to 14 giving 16 proceeded with high facial selectivity (>98% de) as expected. However

-78 °C
85%, > 98% de

2) AgOTi
CH,Cl,, MeOH (3.5%)

1)1, Br,

When the double bond bears a large group, such as a

14
In conclusion we have shown that the chiral trifluoromethanesulfonate salt of 1 efficiently

General procedure. Step 1: To a solution of 1 (79.4 mg, 0.134 mmol) in CH,Cl, (3 mL) cooled
to —78 °C was added a 1 M solution of bromine in CCly (141 pL, 0.141 mmol). After 5 min,a2 M

diastereoisomeric excess (>96%). In this case we also observed that the cyclization reaction rate
methanol solution of silver trifluoromethanesulfonate (141 pL, 0.282 mmol) was added. After 5

was faster, a result not unexpected since the aryl moiety is more electron rich. We also observed
that the temperature is critical in the BF;-induced cyclization step as isomerization increased at
temperatures higher than —55 °C. Attempts to achieve ring closure reaction with substrates having

On the other hand the analogous substrate 12 gave the cyclized products 13 in much higher
a non activated aryl ring (i.e. phenyl) failed to give any of the cyclized products.

when 16 was treated with BF;-Et,0 in dichloromethane at =55 °C the cyclized product 15 was
obtained in lower de (i.e. 82%). Clearly some epimerization occurred during the cyclization step.

mediates asymmetric carbon-carbon bond formation.

reaction but with lower yields and selectivities.

nucleophiles [2a,b].
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