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Summary: It was found that 1-alkoxyallylphosphonium 
ment to afford 3-alko allylphosphonium 

salts underwent allylic 1,3-rearrange 

!M&Tf gave y-adducts. ’ 

salts. Reaction of 1-alkoxy-2-alkenylene- 
hos horanes with aldehy es gave a-adducts, whereas the reaction in the presence of 

It has been well recognized that a-heteroatom substituted allylic anions are useful 

precusors for reversed polarity equivalents in the carbon-carbon bond formation, but also 

that there is a problem with regioselectivity of reaction with electrophiles.’ a-Alkoxyallylic 

phosphorous ylides with high y-regioselectivity have been known to serve as homoenolate 

anions.2-4 We wish to report (i) allylic 1,3-rearrangement of 1-alkoxyallylphosphonium 

salts’ and (ii) complete regiocontrol in the reaction of l-alkoxy-2-alkenylenephosphoranes 

with aldehydes. 

Previous studies on phosphoniosilylation of acrolein are shown in Scheme 1,6J indicating 

1,baddition product as a major product along with 1,2-addition product. In contrast to 

these results, it was found that phosphoniosilylation of 2-enals with triphenylphosphine and 

trimethylsilyl triflate (TMSoTf) at -78 “C yielded the kinetically formed l- 
silyloxyallylphosphonium salts (1) which were cleanly rearranged to thermodynamically 

favored 3-silyloxyallylphosphonium salts (2) upon warming to room temperature.7 Similar 

results were obtained with a,P-unsaturated acetals. The formation of 1 and 3 and the 

subsequent allylic 1,3-rearrangement could be monitored by lpw temperature 1H-NMR.s9g 
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Allylic rearrangement of 1 in deuterochloroform was complete within 3 h at room 

temperature, whereas that of 3 required 5 h. Allylic 1,3_rearrangement can be performed 

on etheral and halogenated solvents. However, tetrahydrofuran is not suitable because 

TMSOTf leads to polymerization of tetrahydrofuran to some extent at room temperature. 

Regiochemical control in reactions of 1-alkoxy-2-alkenylenephosphoranes (5) with 

aldehydes was studied.” In contrast to predominant y-regioselectivity obtained with IX- 

alkoxyallyl phosphorous related ylides,” reaction of the ylide (5, R=Me) with 

benzaldehyde in tetrahydrofuran at -78 “C followed by warming to 0 “C over 30 min 

afforded 1-phenyl-2-methoxy-1,3-pentadiene in 90% yield, which was further subjected to 

acidic hydrolysis to give 1-phenyl-3-penten-2-one. *’ As shown in Table 1, similar results 

were obtained with several 5 and ar-regioselectivity was not affected with the structural 

change of aldehydes and 5. 
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The dramatic change in regiochemistry was realized when the reaction was carried out 

in the presence of TMSOTf. I2 Thus the reaction of 5 (R=Me) with equimolar amounts , 

of benzaldehyde and TMmf in tetrahydrofuran at -78 OC afforded exclusively y- 
hydroxyalkylated vinylphosphonium salt (8) which was further subjected to methanolic 

potassium hydroxide at room temperature for 1 h to give exclusively Zmethyl enol ether 
(9). Subsequent acidic hydrolysis of 9 gave the y-hydroxyalkylated aldehyde (10) in 77% 

yield. As shown in Table 1, similar results were obtained with structurally different 

aldehydes. Thus, 1-alkoxy-2-alkenylenephosphoranes can be regarded as both ol,p- 
unsaturated acyl and homoenolate anion equivalents.’ 

Allylic 1,3-rearrangement of 3 to 4 in ether at room temperature for 5 h, treatment 
with n-butyllithium, and reaction with aldehydes gave I-methoxy-1,3-dienes (12) which 
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Table 1. Reaction of 1-Alkoxy-2-allcenylenephosphoranes with Aldehydes 

ix&II aldehyde pVLkt yield, %” 

G3f-k~ Ft’=GH5 81 

CBHsC~ CsH5 84 

n-&,H,,CHO n- C8H17 71 

cGH, , CHO c- C,Hl I 88 

cgH~cHomsoTf R-W 77 

cgH~cHo/TMsoTf w-h 78 

n_CeH+MOflMSOlI n- Cd%7 75 

c-C&H,,CHO/lF.iSOTi Q CsHl1 78 

~H&HOA?AS0Tf 

n+H,,CHO/TMSOTi 

OEt 

OEt 

R’-w5 95 

n- CBHV 73 

~-Cd5 

n- CBH17 

0 

w 

\ 
R 

R’=CgH5 

n- CBHV 

HO A 
Ob 

&- 

H 

f3’-W5 

n- Cd417 

74 

75 

82 

59 

53 

51 

* The yields refer to isolated products based on cc,&unsaturated acetals. 
b The presence of syn- and anti-isomers roughly in the qual ratio was indicated by ‘H-NMR analysis. 
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were subjected to acidic hydrolysis to give p-alkylated enals (13) in good yields.13 The 

results obtained in this study were in accordance with the previous reports.14 However, 

in contrast to the results obtained with 5, the regiochemistry of the reaction in the 

presence of TMSGTf was not affected, yielding only TMS quenched betaine intermediate. 

This phenomenon may be attributed to the anion destabilizing effect at a position by 
oxygen atom.” 
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