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Summary : Aldehydes undergo preferential allylation in the presence of ketones by the tin
or zinc mediated mechod, easily effected 1n aqueous media.

Allylacions of carbonyl compounds co howmoallylic alcohols 1s an 1mportant synthetic
pachwayz. its high potential in the build-up of some natural compounds has s¢imulaced nume-
rous studies and methods ut111zing organometallics derived frow aluminum , boron, chromiuim,
tin, titanium2 ana cemum3 nave been developed.

We recently reported the unexpected reaciton of allylic halides with aldehydes and ketones
1n the presence of zinc in aqueous mec1a]. Homoallylic alcohols are obtained in yielas of

synthet1c value by this mechaniscically intriguing process. Since then, we have found chat
this reaccton can also be efficiently performea by using mecallic tin under sonicacion 1n

a wacer-vetrahydrofuran mixwure to afford the rearranged homoallylic a]coho]4.
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(1): Zn, sat.aq.NH,Cl- THF (5:1) , room temperature stirring OH

{2): Sn,H,0-THF (5:1), sonication
Although these reactions occur 1n good yields from aldehydes and ketones as well, we inves-

tigated the possibility of a kinetic selectivity permiccing a discrimination between chese
two funccionnalities.

Incermolecular competitive experiments revealed thac such a selectivity is easily obtained,
as demonstraced in the following examples :

1- An equimolar mixcure of benzaldehyde and acetophenone was reacted with allyl bromide and
21nc6(1.2 equiv each) in saturated aqueous NH4C1 : THF (5 11,y : v) ac room cemperature for

. .7
30 min. VPC analysis’ revealed :that 1-phenyl-3-butene-1-01 1 was formed in 86% yield whe-

reas acetophenone was recovered pracically unaffected (4% reaction only).
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Table
% Addition®
Aldehyde Ketone Halide (equiv) Metal (equiv) to aldehyde to ketone
Nar (1.2) zZn (1.2) 86 4
@ cHO B coct, Nav(nz) sn (1.2) 90 0
A (1.5) zZn (1.5) 87 0
@ cho <:>=° A (1.2) sn (1.2) 98 1"
NBI(1.2) Zn (1.2) 87 0
CHO
NS M{ Br (1.2) sn (1.2) 100 0
o AV
CHO \/\/,Br (12) Zn (12) 94b 0
'(v OEQ b trace
L) A~ (12) sn (1.2) 99
>=\_c|(1.z) Zn (1.2) 100" 0
OCH__ o N5 (1.5) zn (1.5) 04 (92) 0
:E W (1.2) sn (1.2) 100 (98)° 0
ocH © A~ 12) zn (1.2) (s5)9°¢ 0
kI) /\/B' (1.2) sn (1.2) (10)* 0

- ®Addi cion products were 1dencified by comparison with

auchentic samples. Yields were cal-

culated from VPC diagrams. Figures 1n parenthéses refer ¢o 1solacad yields of purified ma-

cerial. bM1xcure of stereoisomers wich allylic cransposition. A single stereoisomer was ob-

tained (unknown configuration). d

Materiel balance consists only 1n a gummy polymer. €lsola-

ted as a ca 1:1 mixture of scereoisomeric hemiketals 4, which can be resolved by coluun chro-

macography.
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2- An equimolar mixture of benzalaehyde ana acetophenone was somcazed® 1n the presence of
allylbromide and ¢in (1.2 equiv. each) 1n discilled water @ THF (5 : 1) at room cemperacure
for 30 man. Again, a highly seleccive reaciion was observed as 90% of che aldehyde wds con-
verced co che desired alcohol with no irace of reaccion on the ketone.

in both cases, no reduccion produccs such as benzyl alcohol, 1-phenyl echanol, or :the pina-
cols corresponding vo che 1nizial carbonyl compounds were detecied 1n the reaction mixiure.
That the observed selectiviiy cowards the aldehyde function is probably due ¢o a kinetic con:irol
1s supporced by the following observacion . acecophenone was reacced wicth allyl bromide and
zinc as described above. Afver cowpletion of the reaccion 1 equiv of benzaldehyde was added,
Undger such conditions, ine aldehyde componen: of the mixture was lefc unchanged, and com-
pound 2 was tormed in 50% yiela.

Generalization of the process was atiempced and several aldehyde kecone palrs were submitted
C0 the procedures. Results are given 1n the tableg.
Uf greacer tmporcance are che intramolecular competlcion experimenis. We have shown chac a
high degree ot seleccivicy 1s also obcained, 1n agreement 1o the resulis obtained from mix-
cures. As iypical examples, che reactions wich pinonaldehyde were performed as follows :
p1nonaldehyue]U 1840 mg, 5 mmol), allyl bromide (900 mg, 7,5 mmol) and zinc powder (490 mg,
7,5 nmol) were scirred 1n 5 wi of ag. sac. NHqC] and 1 wL of THF for 30 min. ExTraccion wich
echer and usual work-up of che organic phase gave an o1l which was chromatographed tS1UZJ.
Compouna 3 was obcained as an 011 1n Y2% y1eld]].

Pinonaidehyde (1,089, 10 mmol), allyl bromide (1,36g, 12 nmol) and cin powder (1,4q, 12umol)
were sonicaced tor 30 min ac voom cemperacure in 5 L of disivlled wacer and 1 wl of TnF.
The white can viscous mixture was treaied with ag. HCl and sac. aq. NH4C1, excracied wilh

echer and werked-up as viual vo give 2,52g of an m11. Pucificacion on 4 silica ael column

gave 2,089 of pure 3 (98%).

Such mghly preferencial reaction have noc frequencly been describea. Seebdch ec dal have dis-
Cussed this point and shown chat cicanium derivatives are able to reacc selectively with al-
aehydes 1n che présence of keconeslz. Our resulis show that equivalent selectivities can be
reached with greac ease using unexpensive common metals in aqueous media. Alchough che pre-
sent results are limited to the addition of allylic group, applicaiions 1n synthesis are un-
der further development.
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