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FLUORIDE ION INDUCED ALLYLATION OF ACTIVATED ALKENES 
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Sunmary : In the presence offluoride anions, P-substituted ailylsilanes behave as nucleophiles and not as 

anionic I,3 dipoles. 

Sakurai et al. have shown that allylsilane reacts with aldehydes in the presence of catalytic amounts of 

BugN 8 F 0 to give alcohols and they suggested the intermediacy of an allylic anion 1,2. When our work was 
underway, Ishikawa et al. 3 reported the addition of CH2=C(CF3)CH2TMS to carbonylated compounds in the 

same way. More recently Majetich et al. 4 extended this reaction of allylsilane with activated alkenes and 

showed that this allylation procedure was more efficient than those using lithium dialkyl cuprates or allylsilane 
in rhe presence of Lewis acids. 

In connexion with our previous work 5.6 related to [3 0 + 21 cycloaddition of imine anions, we were 

interested by the reactivity of “allylic anions” towards activated alkenes in order to synthetize cyclopentanes 

either by [3 0 + 2] cycloaddition or by a two step process (Scheme 1). 

Scheme 1 

We choose allylsilanes bearing in p position an X substituent able to stabilize a cyclopentylanion. First 

of all we checked the reaction with aldehydes in the presence of catalytic amounts of dry CsF (10 %) in DMF. 

3419 





3421 

Ph Ph 

\ CH3 

Y 

Ph II 

H 

1) LDA 
+ 

Ph 
2)&O+ 

H Ph 
-v 

Ph 

In fact 1, in the presence of CsF and trans stilbene in DMF leads to a-methylstyrene resulting from 

complete desilylation of 1 and unreacted stilbene. 1 and 2 in the presence of F- and activated allcenes behave lie 

nucleophiles leading to allylation products and not like an anionic 1,3 dipole. It seems, in agreement with 
Majetich results 4 that there is no aIlylic anion but a nucleophilic intermediate of hypervalent silicon resulting 

from the addition of F- to the silicon atom, giving rise to a conjugated 1,4 addition process. 

References and Notes 

1. A. Hosami, A. Shirahato and I-I. Sakurai, Tetrahedron Letters, 1978, 3043. 

2. id, Chem. Letters, 1978, 901. 

3. T. Yamazaki and N. Ishikawa, Chem. Letters, 1984, 521. 

4. G. Majetich, A. Casares, D. Chapman and M. Behrike, J. Org. Chem., 1986,2, 1745. 

5. S. Sinbandhit and J. Hamelin, J.C.S. Chem. Commun, 1977, 768. 

6. M. Joucla B. Fouchet and J. Hamelin, Tetrahedron, 19854-L 2707. 

7. 

8. 

As an exampIe, the main features of 3 and 6 are given below : 

4 b.pI0.04 = 125’ (82 % yield). Mass spectrometty : C16Ht60 calculated 224.1201, found 224.1183. 

tH NhlR (CDC13) : 2.10 (s, lH, OH) ; 2.97 (B) and 3.08 (A) (JAB = 14 Hz, 3J(~_~ = 5 HZ, 3J(~.~ = 

8 Hz, 4J(P._~) = 8.1 Hz, 4J(~.~) = 1 Hz, 4J(~_~) = 1.3 Hz =C-m) ; 4.8 (m, lH, CHOH) ; 5.2 (m, 

lH, 2J(~m~) = 1.4 Hz, H-C=) ; 5.47 ( m, lH, ~J(H_H) = 1.4 Hz, UC=) ; 7.1-7.55 (m, IOH, C6H5). 

6 b.pI0.03 = 150’ (70 % yield). Mass spectrometry : Cn3H180 calculated 250.1357, found 250.1324. 

For instance the characteristics of 8, a and a, 14 are following : 

8. b.p./0.04 = 130’ (SO % yield). Mass spectrometry : C21H22O4 (Mt-‘O>le)+ C2oHlg03 calculated 

307.1334, found 307.1331.tH NMR (CDCl3) : 2.7 (A), 3.10 (B) (m, 2H, J(A_B) = 13.8 Hz, 3J(A.~) = 

10 Hz, 3J(P-~) = 3.5 Hz, =C-C&) ; 3.12 (s, 3H, CO,Mel ; 3.77 (s, 3H, COIMe) ; 3.53 to 3.80 (m, 

2H, -CHPh-Cli(COz&) ; 4.77 (m, lH, 2J = 1.4 Hz, 4J = 0.5 Hz, CH=) ; 5.07 (m, IH, 2J = 

1.3 Hz, =CH) ; 6.9 to 7.6 (m, lOH, CgH5). 

lo b.p./0.04 = 100” (80 % yield). Mass spectrometry : Ct5Ht804, calculated 262.1205, found 

262.1201. *H N\IR (CDC13) : 2.74 to 3.16 (m, 3H, =C-Q&- and CHCO?Me) ; 2.60 (A), 2.78 

(B)(m, 2H, J(AB) = 16.8 Hz, ~J(AH) = 4.8 Hz, 35(~H) = 8.9 Hz, -IZ.&COzMe) ; 5.21 (m, lH, *J = 
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1.4 Hz, 4J = 1 Hz, CH=) ; 5.45 (m, lH, 25 = 1.4 Hz) ; 3.74 (s, 6H, 2 CO?Me) ; 7.37 to 7.54 (m, 

.5H, C6Hd. 

12 b.p./0.04 = 120” (83 % yield). Mass specuometry C18H2604Si. (M+-CH3)+ C17Hz304Si 

calculated 319.1365, found 319.1355. tH NMR (CDC13) : 0.12 (s, 9H, Tms) ; 2.50 (m, 2H, =C-az) 

; 3.40 to 3.90 (m, 2H, mh and CH(C02Me)Z) ; 3.43 (s, 3H, C02Me) ; 3.77 (s, 3H, C02Me) ; 5.25 

(m, lH, 2J = 2.7 Hz, 4J = 0.7 Hz, a=) ; 5.35 (m, IH, 25 = 2.7 Hz, 4J = 1.3 HZ, a=) ; 7.15 to 

7.7 (m, SH, C&Is). 

14 : b.p./0.04 = 100” (81 % yield). Mass spectrometry : CJ2H2204Si. M+ is weak and M+-CH3 is 

measured : CtlHJgO&i, calculated 243.1052, found 243.1047.*H NMR (CDC13) : 0.19 (s, 9H, Tms) 

; 2.26 (A)-2.62 (B) (m, 2H, J(AB) = 14 Hz, 3J(~~) = 8.8 Hz, 3J@.w) = 6.4 Hz, =C-C&-);2.51 (A) - 

2.66 (B) (m,2H, J(AB) = 16.8 Hz, 3J~~= 4,9 Hz, 3J(~~) = 9.4 Hz, Q_&C02Me) ; 3.04 (m, IH, 

mC02Me) ; 3.70 (s, 3H, COZMe) ; 3.72 (s, 3H, C02Me) ; 5.45 (m, lH, 2J = 2.6 Hz, 4J = 0.8 Hz, 

CH=) ; 5.61 (m, IH, 2J = 2.6 Hz, 4J = 1.3 Hz, =Cm. 
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