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Summary : kldehydes undergo preferential allylation in the presence of ketones by the tin --- 
or zinc mediated method, easily effected in aqueous media. 

Allylations of carbonyl compounds co homoallylic alcohols is an important synthetic 
2 

pathway . its high potential in the build-up of some natural compounds has si'mulaiea nume- 

rous studies and methods utilizing organornetallics der'lved from aluminum , boron, chromium, 

tin, titanium2 ana cerium3 nave been developed. 

We recently repor-ced the unexpected reaction of allylic halides with aldehydes ana ketones 

in rhe presence of zinc in aqueous meala'. Homoallylic alcohols are obtainea in yielas of 

synthec'c value by This mechanis'iically intriguing process. Since then, we have found ,thar 

this reaction can also be efficiently performea by using metallic tin under sonicacion in 

a water-tetranydrofuran mixiure 4 to afford the rearranged homoallylic alcohol . 
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Although these reactions occur in good yields from aldehydes and ketones as well, we inves- 

tigated the possibility of a k'net-lc select'vity permicclng a discrimination between these 

two funccionnalitles. 

intermolecular competitive experiments revealed thar such a selectivity is easily obtained, 

as demonstraeed in ,he following examples : 

l- An equimolar mix-Lure of benza'dehyde and acerophenone was reacted with ally1 bromiae and 

zinc6il.2 equlv eachl in saturatea aqueous NH Cl 

30 min. VPC analysis7 
4 

: THF 15 : l,v : v) ac room cemperacure for 

revealed ihat l-phenyl-3-butene-l-01 1 was formed in 86% yield whe- - 
reas acetophenone was recovered pracically unaffected i4% reaction only). 
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2- An equlmolar mixture of benzaloehyde ano acecophenone was Sonlcaied' ln ine presence of 

allylbromide and iin (1.2 equlv. each) in clisiilled wa;er : THF t5 : 1) dt I‘OOIII cemperaLure 

for 30 min. Again, a highly seleciive reac;lon was observed ds 90% of the aldchyae Wds COll- 

verced co ihe desired alcohol with no irace of reacc~on on Ihe ketone. 

In both cases, no reduction produc;s such as benzyl alcohol, 1-phenyl ethanol, or :he pina- 

cols corresponding LO ihe initial carbonyl compounds were decec;ed in the reaction mxA~re. 

mat the observed selectivi iy cowards the aldehyde function IS prubdbly due io a kinetic control 

IS supported by tne following observa,ion aceLophenone was reacted with ally1 bromide and 

zinc as described above. After colllple-iion of ihe ieaciion 1 equiv of benzaldetryoe was added. 

Unaer such cond.icions, ine dldehyde coniponen-i of rhe mlxcure wds left UflChdnged, dnd com- 

pound 2 was formed in 50% yield. - 

(ieneralizacion of the process was atienlpced and several dldehyae ketone pairs were submicced 

io the procedures. Hesulcs are given in the -,dble’. 

Uf gredter illlpor;drice are ihe intranloleculdr colllpet.iLion eXperlllleniS. We tlaVe StlOWn itlai d 

high degree of sclecciviiy IS also obtained, in agreemen: to the results obtained from nnx- 

cures. As typical examples, <he reactions wiitl pinondloetlyde Were pei*forllleo dS fOllOWS : 

pinotlaldehyae 
10 

t84U mg, 5 IIIIIIO~ ), ally1 bromide 1YOD my, 7,5 rmiiol ) and zinc powder (490 mg, 

7,5 11ui101~ were sLirrea in 5 IIIL of aq. sac. NHgCl and 1 IIIL of TliF for 30 min. Excraccion wi iti 

ether ana USUal work-up of ihe organic phase gave an oiltilich was ChromaLographed (S1D2). 
11 

COlllpOUno 3 was Obidined as dll oil in 92% yie.ld . ._ 

t'inonaldehydr It,b8g, 10 mmol), ally1 bromide (1,369, 12 IIIIIIO~) and tin powder {1,4g, 12111mol) 

w&-e sonicaied for 30 rnin ac i-OOln ielnperaiure in 5 IilL of clisiilled waier and 1 l,,L of TtiF. 

The whi;e Lan VlScOuS mixture was trediea with aq. HCl dnd Sa;. aq. 1\lH4Cl, exiracied w,;n 

ether ar:d wcrked-up as t_.._ 1 "a! i-n give 2,529 of an n?!. I'urlficd,!or: on a ~i11ra ?el column 

gdVt! 2,089 Of pure 3 (Y&h;). _. 

Such highly $referenLidl reaciion have not frequenily been describea. Seebdch ei dt tldVe dis- 

cussed this point dnd shown chat iicaniuln derivatives dre able co redci selectively wi:h al- 

12 aehydes in the presence of ketones . Our results show that equivalent seleccivities can be 

reached with gredi ease using unexpensive common metals In aqueous media. Although the pre- 

sent results are limited to the addition of allylic group, applica;lons in synthesis are un- 
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der further development. 
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