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Enantioselecti,~e synthesis of 3-substituted 4-aroyl-y-lactones* 

M a r i e - C l a u d e  R o u x  ~. S~'etal l>atel ~. ( 'h~ude .M6r iemw: .  (h,~n'ges .Xh>r~amL L,va \ \ 'a r~sk i  ~" 

I l .abomt. ir~'  d,',. ( ' ,~rb,. !lrh . ' , . .m r /  ~,..,,~ .:~ au ( '.VIL';. I . , . l i l . l  ,I, { 'hm.¢ .U.I(~.I ,~.~ d'¢ b .,~q. 

2 5.. rr~re ~ de ( ' r i . . h d h ~ ! l ~ u p t l l e .  l . . . l d u l  d~ ( ' h . n "  M . l , ' ~ u b t m  d'()l'.~ll.q. I¢,il .~.20. / ' l /I t ' l l . , . i / t  ~ .ll I ' , .~.~-.Wu,I.  ~tl.;ll,5 (,)l,S,lq; 
:~ L ~ z b . m h . r ,  ,I, { ' h m ! .  tVUl . / . lUr  , t I h . t t m t ~ l ~ t t m t u ~  . I . ) . . i , I t . "  d .  l V m r . m c .  . 9 . . ' 2 f ' ;  r 'hd l .  tmtl-.~lal~d~¢ !l ( ".,I, r. I , ' m . ,  , 

(l'h*v,,i'..,d I .\uc.u~t 1!l!)7: a~'~'epl,,d 21 (),.t~d.,r l!b!)7) 

S u m m a r y  - -  Xli,rhael a, h l i t ion  ~,1" the l i lh iah.d ,.'hiral m?,l ,,,qui.,ah,m 1 I,~ 2 - I .m,md ide  2 all ',. 'ded th,' ( I /¢ t -ar , ,y l - ' , -h .L t , . .  ' 
9 w i t h  atl el~.a.ntionl~,ri(- ~'x~'t,ss (,'~'I \';lhlt, ~[ "- !1!I';. Xli~hael a, h l i t i .u  . l  I I.,'. 2 and suhse, luvll l  a lky la l i , .~  In'.,~id~'d 
(:~L~,3-:..ul,stiluted ( I /~ ')-al ,wl- ' . - l ; . ' t , , l le~ l ~  and 14 w i th  an ~,.' \ahl , '  ,~I" (il) to Ii3~'# and ,,llalfli~,na,ricall,,, inlr, , Im' l ,u . 'n  I l l ,  
I I  aml  18. T lw  al,~,olllle ( , ,ul i~un'al i ,m of  thu MM~a, I mhhn. | 7 wa~. um,quiv. , 'a l l~ ,,.,.lahli,,-h,,,l lw X-r.~ cl 'v 'qal amdv,..b, and 
.r~mseqllelll ly l l la l  of  al l  -.-lavl~m~,s g-- 14 ~'ouhl I . ,  deduced. 

asyn 'ur le t r ic  Michae l  add i t lo t ) - -p ro tona t iou  / aSy lmne t r i v  Michae l  n d d i t i o n - , ~ - a l k y l a l i ~ n  / ch i ra l  acy l  . ,q l f i vah,n l  / 
fut)ctiolmlized ",-Inctones 

r6sum6 -- Syuthbse 6nanli(~s61ect ire de 4-aroyl-',-hwtones subst it u(es en 3. l.a, hlil i~,n ,h, .M Mia,,l * hi d('riv6 Ill hi,. 
&lUivah'l~l d'ac, 'h'  chiral 1 ~,ur h' 2 -hu te l .d ide  2 , omh l i l  a I ' a l . ' , l -~ - Iac t . lw  9 av,,v uu ,'e !1!1S.. I . 'addi l i ,m d,' .Mi, ' l . . , I  ~1~, 1 
mlr 2 sub, fie d'alkylat i ,u~ perl l lVl d 'ohh, l f i r  b,s (:l,'q}-~ul~,~tilu('~'s ( I l i ' ) -aroyb' t-1; . ' tml, 's 1 9  ̀ ,,I 14 avvv nn ~'~' rOml>l'iS eIHl'~, 611 
el Ii3':'; aim.i qn,' h's ia~'t4~lieS 10, II ,'1 13 ~;llallli~lll~l'iqllVlllellt DIII'VS (~'~' :'~" !l!i';[ ), l.a c~mli~,uration ah~.,dm' d,' l'mhluit ,h' 
Michael a ,;t,', 61al,li,, ~4ilIi~, alllhig.llih; par 11111 ~ allal~s,, 'IIIX I'~I%~III',-N l'l par COII~,I"IIII~'II| H,lh, d~, Imllrs h's "-la~ hql,,s .~} l.l 

nddilion de Miclmvl n~ym6lrique -prolon.tio~1 / mhliti~n de Miclmel a~ym('l rlque ,~-alkyh~li,,n / 6quivah,nl d'm,yh, 
chlrnl / -,-laclot..~ l'oucl lonnall..,'e~ 

| : q l .  t i ,  u~,diz,'d "- Ia,. ' t , , . . 'n ,, I , '  u.,, ' lul hu ih l iHv  bh.'l.:~. 
h,adin:.: 1-  a ~vid,, Val'h'13 ~d ~1~11111,~1111d,'., whM~ *lb.- 
ph~v iut*,x~'nliu~ hi , :h,~b'al  l . ~q . , r t i , ' s  I1:. \%'~' ha',',, 
l u , " . i , , n ~ . l ' . . , h - w n  1'hat x l M . . . I  a~htiti~.~ ,d' l i th ia te~l  
2 - (dm. , Ihs ' la lu i l .~ ) -2 -a~, ' la~et~nH11 i le  t .  '2-1.1t.n, d i d .  
~n,.l 2-p,..nt~.n~,,lide |,. db.~,we,.I hv I b.,~. t ~apl'dn~ ~.,1' th,.' i l i t~' l-  
I lU 'd ia te  ~'lt~)]atv~ wi t  h vi i i  i,)ll., halid~,~ i,. a 1~11t~' ,dd.,W,, 
I,,r t l . .  ~,bt.1~t i .n ~d :l.,I-~lb.ubM it ut , 'd " , - a n . l  ~-Ia('l~u]r~. 
~,. . . i , , . ,~r. ' , . Iv i~ i . .M, ,~ , . , ,v , . , ,  v,-,. h a w  r , . r , ' n l l y  , , x l , . n ,h . , I  
lhb.  a p l . - a ,  h t,, th, '  , 'nant  i , ,>r l , . , t  ix~' synl h,'-,i~ ~d" [UlW. 
t i . . a l i z e ,  I , ' -L .  ' ,m, '~ :1  u~in~, a-  .Mi~ hael , h . . , r  ,~ ~l~i- 
r,d mank, ' , l  a~",l a . i~ , .  , I , 'v,,I , ,p,.,I  I,~ EI.h'~.. ,'t al ~ I.'~I. 
[ { l la lHl~l l l~ ' l i~alb."  vn l i~h , ' d  n ! l l~Mi l l l l , ' d  ",-Ira I,~1~,". hay,, 
I-'~'11 * d , t d i t . ' d  Iw d i l hq , ' n t  ~,r~,Ul... '.,taltl l l 'A r i l l l e l  h , ) l l l  
,rhil.ll 2-l,ut,,l.dM,.- ~,- Mil h,1,'l ,l(lrA'l)tlllm :(; ~ ()I I'I*)III 
('hiral .MWlIa~,I d,,l.,l... 1}. lh,w,.v~.L the r,,i.li, nl (,I clli- 
ral alllhlollil riles wit h 2-hutvl.~lid," ha:-, w,t l.'~'n hlV~'Sl i- 
~al,'d 11p t,~ la,W. \Ve ,,'l.,1't l.'Irill t l . '  ,'ll~Hltic~'~rlrclJ','r 
.'.Vlltht'M~. ~d" un~.uh~.tit'11l,,,l all, l :L~.llb~.lilul~',l -l-,,r,6'l- 

.MM1mg a d d l w l ~  3 " ~  '.,vi'r~' ~htv, hvv~I hy ,.'~nl,i~lu.ate 

. ~ I , 1 i I i - .  , ,t  l i l IH.1-,i (l,%g,~',/~'/,~'l.~.[.\'4~,~-,li..'11Lvb 
l - ld. 'n,vl-  1.3-~ii.xau-5-yI! X-m,,1 iMa.fin,~l-2-( I-n. 't h.x- 
3'ph~'nyl)ar,q,.filril, '  I lrd t .  2-hm,.. ,)l id, '  2 5dhr, v,'d 
~'it l . ,r  by lU'-t~nlat i~,n ~n hy a l k y l a l i ( m  w i t h  Im ' thy ]  
lU~qH~uwet,dr, l. ' iL..:yl lu'qUlliclm ;blwln11~,-L)-111q'lhyi" 
l~mp,'m', h l , . m ~ - 2 - n . q  h y ] l . H - 2 - v n e  . n . l  [ 2 - ( i , . l , . I . ' t  hy l ) -  
~-[.,,l>,'ILyl] t l ' i t l l r t  h:,'b.ih..' [ I .  a:. , . .  l i , . , , l  i .  s d . , . . ,  I, 

l h t '  l i l hhm~d 1"va~rnt | v,'a~ !4mwrate~i f n m l  Ih,. 
,~-an.i.,.6itih, (.';.?~'.I~;.',') in T]IF" al !,~ ( '  tb;ilU], 
I.[i M . - I h l l f i  in I . ' x , u l , ' .  , , \ f l . r  a, l~ lit i, ,n , d  a ,-,t,d('bic,- 
nl, , I rh '  al11,~Ullt ~d'2 I)t~' l'~'m'ticUl v.'~ls ( ' ,U l l p l r t r~  r i l h * ' r  

I 1 by h'a','hv_.' , h n h w  I h at !If) ' ( '  thv11 ~ im ,1 .h i1~ . . t  
t]l i., t~,111p~'talllre l~v ,i ,..~H11r,dr, l a(lllr~11,'.. , ~ l l l ( ' I  ~,dq- 
th~11 al i l l  :..ul)~HlUrllt q:..tlal v,'(~ll.:-11p ~I' ['.-)) I~', m b l i l l r  a 
h . l i d , '  m ilMI',.~, , . . ,dut",u at ! ,1  ' ( ' .  t h r  t~, l l ip~,ra lq l ' r  
<~t' lh(' t'~'~lCti(HI l t t : 'd i l l l l l  I . ' i n~  k~'pt at 3(I " ( '  ~hlr in~ 
I h. , \ l t e r  I~v(Ir, dx'~.i.', m . )  u,..u.I w,M<qq~ a ~ . . d . w r ,  tll~, 

( r . , h '  l . - , l u i t , ' ,  wl.r,, m~alyz~. i 'hv  IR. ~ll aH, I ~ ( '  .'x"xlR 
~lw.t l .sc~q~y. T h r  I ' * '~HI I '~  i~t*l ~ p|'r,lqHr~l ] t i  l i l h [ ~ '  I .  

* l ),'di,, at, 'd t .  l 'ml  I )  ~ , ' ~ , b . . h - .  lh,, , . ' * ' a . . i . . - I  hi- U()1 h bhl  h,L,',', 
• ( 'q~|' l 'v,~l)q)ild,,t lqq' ~l l ld t ~ , l l l [ l l l ~  
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S c h e n i e  1 

T a b l e  I . . " , u i i l l * l l i i l r i h '  i u l d i l c l s  3 - 8  a n d  ii l~l) ' l  lal't~llie~. 9 - 1 4 .  

l~' J lu 'h .~  I m h l m ' l  .-| roy /  hi+ hm~ 

II 
('I12( '( )_, XI., 

' l l - l ' h  
'11: I ' ( X I . , ) ( ' l l :  
'11, ( ' I I  < ' ( X I , , I  
'11. ~ ' ( (+l l . . : - ; iXh,~) ( '11:  

1¢. 1¢ . / . .~ ' ) -3  ~ ! i l l  ?. ! l! l 
.h ' . I¢ . /L .~.H)-4 s s  > !)!) 

( 5 . 1 ¢ . I ¢ . N . N ) - 5  ~lil " !)9 
f .s'. 17.1¢..~,'..~ ' l-If 

(.,,'17.1¢..s..'~i-7 ,G • , , !  

(,'q. I ; . I ¢ . ,'q. ,'q 1-14 

( ' . m l , < , . n d  ' l '~ehl ( '3#  ...... i e ,  1%,y..I.,. 

( I / ~ ) - 0  7 0  (~ l i )  ~7 9 9  ({,1"~) 
{.L'q. l h > l - l O  7i)  (7S)  ; 99  (9.~) 
(:1,',', I f i ' i - I  1 7:~ ( s l i t  ~ ! i ! )  ({.i!i) 
i ;I.'~. l / e l -  L2  {IRI) ( ( l ib  
i ; l ~ ' . l h ' ) - 1 3  71! (~411! . ! i ! l  11i~,) 
( :l,k'. I h ' ! -  I - I  i A i )  ((; ' ,)  

' 'in. hi r ~ ~i ,.I l>,d:li,, I x.Ii~h~lcl ~i~hlull ~,r i u ,~ l  I , ~ I H I .  I,.i.~.'d ,,11 q,l l t i l iL' ,  l i l l i i l l t i i l l l l l~ '  I .  i, . l t . lci lUl i i~'d li'< I I I  and  
!~ l '  NXI I I  "1"" I llr~l cilia, ' ~lvhl :t l i l l  ~,t, c ' i ]  tl i[l i l,~ i~,ll,i l , i  , l l i~\ l  I;l~ tl~ll,>~ .lt. laii l~,d l l . i l l i  i i ~ l , l l l ! , . ~ l  ?dlcha~'l ;u l !hl l ' l~;  

~u'ht i l l i l t  ~,l, i<{ i  ~illlll,~ 111 I~ll i l 'kl. l~ i~,hq h~ iii~%[ lii~ I.~li~.~ ~d l ld i l i ~ l  l i~uii ~i l l~ l !  ~ l i t l l , l l ' l  . i~Hi l l i~ ;  ' d l . l l . l l l l l l l l~ l  l l )  
i l l  N X I l l  Ml i l l  ~,xlu' l i lUent'. w i l h  I ' ] i (h l~ ' ) t ;  I ,',,llli!2Jllall~lll 12,i~,'li i i i  t l . '  I . . l l - l t  iiil! ~ll lh,r hll "1 ( ' i t  ' ( I ' .N).  i l i i l l l l  iu i×i l i lu~. 
i l i l l  I.II .1 bl ( ' l ( ' i l ' { ( ' ~ !  ~ l i i t l l l  i l i ix i l i~l l~ 

( l l l l '  I ) l ' tq l~ l l l i i l l~ l l l l  ~, l lq l ' l l i : ' . l l l l l l ' l '  ~.~,',i~; c h l l l ' i i c l l ' l i / l ' d  lIV 
11 N ' , I I i  h ) l  l i d '  X t M i a e l  n d ~ h l c l ~  ~1 {g. h i  t h e  ca~.t' l i f  

, i , l ~ l l i l t ~  ?l PI . u u l  "}" lti~'~,l' ~ . l e l e l ! i ~ l l l i i e i s  WI'I'I ' i ~ d a l H I  
i l l i~ , r  i e c i y M i l l l i z l l t i ~ l u  o f  i h l ,  ~'l~i ' i '~'~ll~li i~ii l i  ~ C l i l dO l l i ~n l -  
I l l  l * ,  i l l  £D l i p  t ~  !1.'+'7; yM, I ( l a h h ,  l ) ,  

l h l ,  . ,d lq i* t i l  h l , i l i i ~ . l lV  ill ' I h e  . X l M l i . , l  i l l l d l l t ' i ,~  wil,~ p'.- 
i+~l>li-li~'~l I w  I l l  .N.XIII ,~i l i l l y  ~'it h e r  l l l i  t h e  l l l l r e  ~i~,ip~li,-~- 
l i ie l - ,  . | .  ,% i l l i< l  7 ~ll l l l l  t i l l ,  c r u d e  l i l~ ld i lC l~ .  I i  a n d  lg...%ili 
i l i l l ' x l ! l , ,  l~,~l /t'+t#l~ < l l i a .~ i -d i l l x i i l l  I ' t ' l ; i l  i ~ n i M l i l l  l le l  w! , t ' l l  l h l .  
\ i ~ i l i a l  ,~illl~.t it l l~ ' i i t~ t','il.~ i l l u h i c l u I  f r l l i i i  i l , ,  ~ , / ( l t l . t t u ]  
. , ~ u p l h l : .  ! . ) i i M d l i l  \ 'a l i l~> ~d' 1.11 i l l l  l~l 1.1 l l z .  l h , '  l a~ -  
I ,  , i l l '  I ili'.:' ~l,i, q ! l  i l i~t ~tll eli\ '~'l~ql~, t ' t ! l l |~ i l  l l h i l  i~ui il> l'l 'l I ' l l l  I ~, 
I~ I ' ' i  . . . . .  "1 I,X . l< l i l l l , '  , ' I  <ll I l l .  

l ll~' X - I , i $  , i l l , i l ) > i>  t i t I h e  .Xli~ h. l , , [  , t d d i i c l  ?.  ~.h,i\,, l i in  
t i~ i i i~ ,  1, ~Ul>l l .  Ut~,~l l h t ,  ~ I r u c t u r a l  a,-~i,,.t ' l i l l iel it d , 'dm'~ ' , l  
l i , , l i i  I l l  N X I I i  < l , l ln ;  I h c  ( ' , ( ' l ( . ' i ( ' l i  ~ l ih~ 'd i 'a l  illi~.~l~' 
,d i ; l t i  i> h i  dL~l l ' l ' l l l l ' l ' . l  w i t h  l i i e  Iw~i  > u l I M i t u e l i t , -  
, I , I  I l i l \ i l i  ~ il tVOII~ I l l i a > i - I I h I x i l i l  l l ~ l> i l i ~ t l l  .X[~i lel l ' , l , r ,  t h e  
, ' n \ , ' l ,  q l , '  ~ u i h ~ i i i i . i l l ~ m  l~ ~u i l h ' i i i ~ ' ~ l  h v  l l i~ '  ( ' . , ( ) l t ' , ( ' l  

, l i h , , d r a l  i t i i ~h .~d  l ! l n  a~ w . , l l  a< h v  t l i ~ , , l l l t l l  l u ' e ~ e n t e d  

i l i  t a l ! l , '  I I  

T h e  ~ l ' l i e l a l  l l i~ ' l i ' l t ' i i l '~  ' t ]~i ~.ii~'h il ~ ' l i l i l l~ l ' l l i l i l  i - n  i,- c l . r -  
t a i l i l y  d u e  t ~  d v ~ l a h i l i / . h i ~  l . t a i i d i e  i l i t e r a c t i o l i . ~  i u v o k ' e d  
i l l  i l  q u a ~ . i - d i c q u a i , ! l i l l l  I~ ' l l l t i ~ i i~ , l i i l l .  S i n i i l a r  f l l v ~ l i i r e d  
i~lli#l,~ d i a x i a l  i ' l i l l i l i l l l l l i l i l l l l . ' ~  ',Vl.l'l. l l r cv i~ l l l~ . l y  ~ l iUWl i  h v  
I1~' O' i l i i d  , ! l l l l ' l .~  ; l ' . l l .  

l h e  ah. . . l i l l lh ,  Cl l l i l i }4111i l l  h i l l  i l l  t h e  li l,v< i h i r a l  i . Iq i l l , r . . .  
~1 ? wa,,. i l i i e q u i , ¢ ~ l - l l l l y  i,,~t a h l i - h e d  t rO l l l  .X - l l iV  a i l l l l y s i ~ :  
( ' G  ."~'. ( ' i  ~ "/~" ( ' i i  { { . ' .N) :  .J~l \%'~, d~'> i l l l l ! ' l l  i l ! a i  l h o  
X l i c l i , t , q  ad~ll i~ t> 4 l i  . i l i d  I'R l U e > m i i l , i I  t i l l ,  ~ a l i l e  a l l . , 4oh l l l '  
~ l l l i ~ l l i , ~ i i ~ i i  a -  T a i i d  l h a t  i h e  , i b * L d u l e  c ~ u i l i l a l l r l l i i l l l i  
, i f  ~1 i.. l l i l i ~ :  t ' i :  / I  ~. ( l i  ( { . ' H I :  .#l ~ 

T h e  i l i i l i l a s k i l i ~  i f f  t h e  i l n i i l i l l i l i l r i l e  l i i O i e t v  o f  i , i -  
t l i t , i  i h l ,  c r u d e  o i  i t i e  > l l , r l ~ l i > , l i i l l , l i c l l l l y  I )u r t  ' .X l i cha l , l  
add l lC l . . ,  wa.~ l i l , l f O l l i i l ' d  h'< i lq l l~,~ l i ls  s i l v e r  l i i l i l l l l '  l l l , i l l -  
i l ia , I l l  l t l  l i l i , '<t , l l l  l i l l y  i . . l i l i i ~ , l iZa l  i l l l l  i l i l  l t t d i u ~  I l l  \ V ~ , l v a r t  
,,i a i  1 3 ]  
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F i g  1.  Pex'spect ive  v i e w  of  c o m p o u n d  7. 

TabLe II .  Main X-ray data ~)t" 7 (.sch'cted tt~rsitmat m~h's 
in deg.re~). 

C12(711C4C~ = l(i!).91 ( ) I ( : . ' ( ' 3 ( ' t  --- - I I . I )  l 
(~ :~C in ( '~ ( ' . ,  = -71.!) .1 C':C:d' . t ( '~,  = 21,3,~ 
N2('Lt('.~('~, = 51.(i0 ( ' : t ( ' t (" . ( ) t  = - 2 2 . 0 7  
N2('21(',~('2:, = - .12 .S l  ( '~( '7( '~,( 'a  =: - 120.(iS 
( ' l t N . ' ( ' 2 t ( ' : , t  = 153.72 II :J 'a( ' . t l l l  = - 11)7.(ill 

( ' t 'udo aroy l -~- lach l lws 9 - 1 4  ohta inod fl 'mn t'l'tLtlt' 
.Xlichm'l addlncts were fi.'Uled ill a tlt} StI')~ yield with au 
enantioumric excess V.l"ying [l'on~ (ill t .  ~- !)!)t~ ( tabh, l), 

Euautituuerically I}Ut'e hl¢tOlleS 9, 10, 11 and l ' l  
tee ~ 9!)';'[) were ist)lated l'rtlln the <'o1'resllOttding 1)111'e 
s ten . - i s . lm , r  .Michael add lw t~  in a 70 to 75'A y ie ld  
(h~I)I,, l) .  

T h e  ot la l l t iOl l ler i (  excess vahles were 111ea~lII'Od try 
ZH N M R  usiu~ Eu(llfc):1 aml  t.nsz,rt,d hy I t . ,  s tudy . I  
the correspt)nding l'aCelllic lactOlleS 9 - 1 4  lU'elml'ed f ro ln 
:2-(dinu,t hyhuuiuo)-2- (4-u le t  h .xypheuy l )ace t t  n,it rih,, 

T h e  expected tnzns stt , re~cht,ul is l ry - f  the 3-sub- 
st it ut t 'd 4-ar. .v l - : , - lact .nes 1 0 - 1 4  wits cvith,n<.vd by 111o 
:LI(H:~.HI) couplin;4 collStatlt x 'ah l t ,S  ttf 7.!) II1' t .  1i.3 Itz, 
t i l t '  lw i~  .~11bsli l i t t ' l l tS t)C('t l j)%'i l i~ ii { l t las i - i l i ( ' i l t l i t l i ) t ' i i l l  I ) o -  

.,,itiolz and t i l t '  lm'ttmt' ring lyin,,4' in an v11vehll.' fol'nz, 
SIIch vahzes itr0 a ls.  i l l  i l~rOOllll ' l lt w i th  litet'alttt 'e data 
[1.|' i. XX'v c.11th'mvd this tr. . .~ n. ia l i tmsidl~ ~s w,,lt as I l l . ,  
r ing  con fo rmat ion  hy the X- ray  analysis . f  the racenl ic 
:,-lact(,Im 12 [15]. 

' I ' l l "  absolute COll t ig l l rat ion t)t' enantionlVl ' i t  Mly  i'11- 
riched ")-la('tones was dt.thlced froxu that . f  the ('orL'('- 
Sl)Olldi l lg Michael  addllClS: (4R)  f . r  9 and (3.~',-IR) ft,r 
1 0 - 1 4 .  

D i s c u s s i o n  

rh ( ,  conju,~ate ~ d d i d o n  ~)f 1 ~- 2 -buh,n . l id t .  2 i~. hi~,hly 
~lt'I'OOS(']('('tiV(' a ~  t)l l( '  P;lot'o()i~(HilOl' is ] ) l ' ( 'dOl l l i l l ; t l i l l ,v  
['Ol'[ll('d. h i  l 'ho  ,'41tlllO 'A';I,V ()ill'  l)U~d(,)lliiilltlit ~[ Ci'(q )i',~ HllOf 
i.~ detected by conjugate addit km ['.llo~ed by alkylatiou. 

The obteutiou of ezmntiomeHcally l)m'(' ")-aroyb 
lactoncs 9 - 1 1  and 13 alter nunlasking either the i s . -  
l a t e d  stereoisomers of the .Mi('hael adducts 3 - 5  aud 7 
or the corresl)Ol~ding crude products suggests that  the 
attack of the li thiated amilzonitrile 1 tak(,s place pre- 
d .miuant ly  or exclusively (m oue  fi~ce of 2. This dis- 
criminatioa al)l)ears to be less e|tici(,nt iu the case .t" 
la('tones 12 aud 14. [l~termediate colnl)lex('s between 
the iithiated ion-pair species and the rarbonyl  nloit,ty 
of the lactone riug are l)robably invt~Ived /HL17]. The 
absolute ('onfiguratiol~ assigned to the Michat,l adthlctS 
3 - 8  fits with a privileged attack t)f the Re fact, oF the 
2-butenolide. Such an observation is in tim, with our 
l)revious results related to b-la('tOll(,s [3] aud 1o those t l f  
Emh,rs et al concerning cycloht,xnnt>ues [5], 

Finally. the tral)l)ing of the il~tt,rulediate (,nolates 
I)y the difft,rent Imlides (WCUl'S on the .l>l).site sith, t)t' 
the hwtoue riug lea(tin~; tt) t r0,s  vi('ilml disul)stitllt(,d 
Michael addu('ts. 

We have thus dt,m.l~strated the eHiciency (tf Michat,l 
athlitiou of tilt, <'hiral lithilm'd mnin<tnitrih, 1 t o  [iv~,- 
lut ,nd)er( ,d o . , . /-unsaturated lactOlle 2 f(dh)w~,d oil ht,r It)' 
l)l'otonatioll or by sllhst,tlllt,nl . -alkylat iol i  ll)r t llo syli- 
thesis of  enant io luer i r~d ly  enricht,<l uns111tstituted and 
3-subst i tuted 4-aroyl-5-1actoues 9 - 1 4 .  [:m't Itor invosl i -  
~at im~ of this Iv.'t ht)dt )h~y is underwny. 

E x p e r i m e n t a l  s e c t i o n  

Ih,.ctious were Iwrfm'uled in .v,,n-dried gla.'.,s umh'r arg.m. 
.,\miuonit rih,. I.%5.%', H/,%'-( }-)-2 IN.(2,2-dinwt hyl- I-tdlonyl- 
1,3-dit~.XHl~- 7 .  yl ) - ,\ '  - t l~ ' t  b.','[~mlillt~ 1 - 2 -  ( ,1- m e t  b .oxy p h~,n:,' [) 
.cq,t.ldlril,, w.,,. i~l'Olmrvd ncv~*rdi1114 I .  [I]; 2-(dinwthyi- 
nul iu,)) .2.( I .m,, lh.xyl thon,vl) .cet.ui t r ih , ',v.~ .hhdned nr- 
c.r(l iuK to t i l l ,  Telrahydrofuruu wns disti lh,d I'roul nodim11- 
1.mz.p l leu. l . '  I . , l ' . rv us~,; . - Ihd . i  (I,(i M in h.×mle) wan 
Imrcll.~ed from Ahh'MI.  3-1trlulm-2-1uvthyll)rolu'm' v,'n,n pro- 
Imred from Iho ah'ohol (A hlrich), [2-( in(huuet hyl)lu't!.l)euyl I- 
tr i luethylsi laue wus p1'elmred acco1'diug to (ll}l: heuzyl hr-- 
nlhh,, .blu'tmlO-2-111el h3'iltill-2.Vllt' a11d 11u,I h,vl b1'.111~t.v,q hi,, 
wore llurchilnt'd fro111 Ac1"o,~. Mt,ilinR pohlln wore ilnco1'- 
1'ech,d, ('o~1111111 t'hrolllal~Rl'nl~hY ',~,'11~ c.rr ivd ira111 u~ilU.l ~ilic. 
12,ol, IR ~l . 'v t r .  wen, rovm'th.d on a l~erk111-l",hm'r 1311) h~- 
ntrtl l i ioll l  arid wore ~ivoit hi ('ill - i ,  I I I  niid I:~(, N M I t  ,.vvrv 
recorded tm Hl'ukvr ;\~12()l) mid ~,"d) nlteCtl'miletvr.'.,; ch~,ml- 
cal ~ilifts n1'e Kivvn in I)lun {inlerl lal nhulda1'd h, t ranwlhyl-  
sihlnt,); J vllhle~ were g.ivol| il l ilet'tz alld iliOtl.~llF¢'d i l l  ,~olIw 
,,'~1.~'~ afh,r i lTttdialiou i1[' pl 'o IOl l~ .  ,~[11,'4,~ ,,.,llevll'n w.,r,, I~.'r - 
foriiiod Oll i1 NviIiHIK I() ]0  Illi1,',,~ ,-,pl,t,ti'tHilohq' <'Olllth'd ,,~itii 
r . l ) i l l . ry  rhroumh)~,jal,hY [( ' l 'Sil c,)hnnn. 25 tnt ~r hv r l . ' ln-  
ical i .n iz . t ion with nmm.u ia  (( '1, NII,~). Nlicr..md','~,e~. wvn' 
i . ,r l ' -rm.d by Ihu ,%,r'<i~'o-I' ,'% ivrommly~i~ .1'( 'N I1~, ( )pl iv.I 
I'ohltioll ,.'nhl,'~ v.',,r,, ,df lai iwd i1~i11,u, ~1 I ' - r ldn- I ] lm, ' l  I' ; I l l  
I:~q)llti ' i i l lt 'h'l , 

.\'-r.!l cry.~trd ,~h'l.'t.rv &It r m i . . t i o .  ,fi~l' u . . l l . t . m l  
(,'¢, IL R, S,,'~')- 7 

A ~.uitabh, cry.~t.I, whk'h Iwhmgod to II. ' . r lh.rhombiv 
~.pare Kroul) 1'21'2~'2~, with httticv von~hmt~ . ~ IlL335(7~), 
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