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Fig  1. XIS (l']l) ~l . .ctra of ,,'~,.~peral 1 major constituent and vesperol 2 minor constituent obtained from the airborne volatiles 
,,f i "~ .'I" rl~,, .r+~hirH I'~'lilah'~. 
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S t ' | i t "  l i l t .  1 

l : ,w - r?+~ ,h l i t (m  ( i t  '-FTI,t[,~ ( t i~  l i  +huwl ,d it,ll>+ ~tt l i e : ' :  

I+,1 i l ) .  149 t?,). l;l~; (5) .  I:ID Hi). 121 (1) .  tOL~ i:l)' 
'il ( 1 )  '4'' (ItHi). 79 (3) .  67  ('1). 5"1 (19) md "ll (~) .  
7t ! t i i , '  ,;f" tli('~+' itul~+ n i t , h i  h~, i l i te l . l l r i , t t , t  I a w, ill'l,'<il 
h l l i l i  .~1' id l t , i  th t '  hl,~+ i d  t ( ) ,  ' C L I O  ill" ~ C ( )  {~-,t'4, 
>~ll+,tli~, l i l i i i i~  i n i l i t , i l t i n ~  t h e  ] l t l++i l lh,  lll.t,+t,lit,t, i l l  2 
< ,lih<+il~, I~: t i t i i+hidi i l~t  a l l  a l d e l i y d l . )  i i l ld  tht '  t it 't ' l l l 'rl , l l<,l ,  l l f  
,~ l i l~ t i l i l i t+ l l t  I . ' i l k  lit hi:i; ,~  ',','il,~ r~' l l i i l l i+Vl, l l t  t i f  l l , l , t /ellt+> 
,d ' ,  ,~ivt+u<, (a)<)r  i .~t l l l i l )~,r i t~uioi l l ,  (h)  t ype  (.%[\V 151i) [3',, 
t11(, i l) i i  lit l i l t;  lit,'4 t 'o t ih l ,  hi)wi,Vl , l ' ,  I ik ( , lv  i,,.~lllt f l t l l i !  

,~ ( t~ ) . i i k .  > . l r l l l . l l l l , .  aft~,r a N h ' L a l t e r t v  r l "arr i i l l~ , l , l i l t , l l t  
in,h'.vl+,l hv  the, i i hh , t i yd t ,  i u i d  o r  nei~ti i iouriu,;2, kt ' to,. l l , .  

t l i : :h  i l ' .~ t ih i l i lq i  t l t ' - F + I X l . ~  l i l t ' i i+ l l l t , l l l t ,  l l t :  +i.~.<il4ilt,tl ,~.~ 
iii<,ll,i l l i a l  + [ i ) r l l i l lh l  {+li i]-]  12( );2 ( l(Olll ld In/~ l i i - l + l l ~ 2 i ,  c a t -  
, i l l , l l~, , t  t~+t ( ' iu t l l_>(S. ,  m ' =  l l i . l . l l+ ;17)  in a~ . r l 'e l i ie l i t  w i t h  
i l l , .  , l l .  :,.,, +l>~li l i i l i  I h >It.-.. [;' l it I li<,l lut lr t , .  ( I C - F T I R  .~lit~we<t 
i l i l l . l i> l ,  +ll~+..~,l.llli~ul,. , l l  ' ti,~!) and  i liP)7 ~,ln `-1, i l l d i v a t i n l  

that the twu tJx~.lT, t,ll.,-, w,t,D, i l l V o k ' t ' d  ill (di~t ilwt) t'lJnju- 
<~atl,tl vil.l-Ii~illyl ,14rOlll>+,.,. 

Catldytic (l++tl/C ill i)t,lltalle) iuicrt)-hydroKeuatiou 
(c(utdititlns l+roservinl+, the carbtluyts) h'd to at least 
fhl(~i' ('~(" sII'li'al"tbPo dhlsttu't+-t~iSOltlt:'rs <,xhihiting: (i) tilt" 
,~aine El +pet.tl+uni with it,l+ +it m/=  151} (2), 140 (58), 
125 (27) t t2 t3r,). 111 (.In), 97 (23). ~3 (28), lit} 
(7.~). 55 {lOt!). -13 (63) ,i,l-ll (73) aud (it) identical 
CItNHj)M:' ;  H~et.tra (ions at , , ; / :  186 ([NI + NH.I] + , 7), 
lli'.) iMH!  +. 11)10. 151 (!NIH - H.,() I +-. 3 ) a n d  14fl ((1)l. 
"l'li~'.~t, d a t a  t i l l lS it+'+,'~il~'llt'¢l t o  v~+slit.ral t w o  c a r b o n  cat ; l ion 
d,+uhh, h tm,  ts t e f  C I N I S )  and  f i n a l l y  t h e  ."+tlUiCtUle o f  
i i l - t ixoi- '+tql i l ) t ' r i i tUiOl i t+ i f  t i i k i l t g  i n t o  i w t O l l l l l  l h e  E IX IS  
toi ls o f  t h e  h 3 - d r o g e n a t e d  d( , l i v i l t i ve .~  +it .+/+" l l l / t i + t  
(< l -ch ' , tv i ige o n  e i t i l [ . r  side of t i l t "  ketone)  a n d  112 
( N l c L a f f e r l v  (NIL) r t ' a r r a n g e n l e n t  a lso  genera ted  front 
t i l e  C3"c]ic k t ' ton t , ) .  



"Yhis ('onclusi~m was ctmtirlm,d hv tae hr, v-ct)llisi,>n 
eltergy CAD s l ) e ( ' t r u l l l  (~f i o l l  IM/.2 S+..: f o r t l l e d  I l l l d l ' r  
ElMS source conditkms. This spectrum (daughter imls 
at m/z (E (1.5), 5-1 (100), 42 (!).5). ?,!) (23) and 2S 
(1,5)) was fl+lllld to he i(h,ntical to that of tit(' sanle itm 
/eneratt,d from ist;pil)eritenone lint diffm'ed significant ly 
ill iOll ratio frolll that iSSl|ill~, frolll ('arVolle. 

I t:sperol 

CI(NHa)GC-MS of vesperol gave ions in the upper part 
of the spectrum at m / z  (~)  184 (20}, 167 (l(Itl) and 
149 (2.5) which could correspond to [M + NH4] +, MH + 
and [.MH ~- -- He()] respectively. Under CI(NDa)MS, 
ions at m/z  18. <1 eg [M + ND~I + and t69 eg [MDt + 
were obtained confirming the molecular weight as l(ili 
and further indicating (one SUl)l)hunentary nlass shift 
through H-D ex¢'hange) the presen¢'e of one muhih' 
hydrogen (ie. hydroxyl group). 

Low-resolution GC-EIMS (fig 1) showed ions at re~z: 
166 (1). 148 (12). t38 (6), tar (m). tu~ (t2). s4 (24), s2 
(100), 54 (20). Some of these ions might I)e interl)reted 
as arising fl-om M +° after the h)ss of H u e  and retro 
Diels-Alder reaction as for w,speral (,see scheme 2). Fi- 
nally these ctata thus assiRn(,d to VeSl)erol the Stl'lictln'e 
of l(~-hydroxyisopilmritenune (C12H1202, M W  = 1(i6). 

S y n t h e s i s  o f  ( + ) - 1 0 - o x o i s o p l p e r i t e n o n e  1 a n d  
( + ) -  1 0 - h y d r o x y i s o p i p e r i t e n o n e  2 

DMs Ahler reaction of :~-methyl-l-m'etox,vbuhuliene 3 
14] with en(me 6 l)rel)aretl front tliol 4 {5] l)y stan(htl'd 
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HOCH2 vn/z 82 tn/z 84 

mlz 166 [M +') 
Scheme 2 

l)l'O('edllre,'-; gav~ ' ,  hi ()lie step, ( ' t } l l l l )Ot l l id ? its +1 sin~h' 
diastereoisonler {c},~ ~tl'rt'(.ll+'hlqiliNtr~.', ,]l.(i -- 2 Hz) w i t h  
the ('orrect ('arbon M{eh't<)n and apl)rol)iate ftlnctiOll:,d- 
it'ieF, {"Or ('Ollver,'+i()ll to  ( ~ ) - 1  mid (=)-2 (s( 'hell te :{). 

Wittig reaction on 7 with the yfide t)f methyl- 
tril)henylphosl)honium I)romide furnished 8. Del)rotec- 
tion of the acetate and tert-btttyldil)henylsilyl grot,ps 
were l)erfornled at the same t ime with LiAIH4 in ether 
at room temperature.  Carefid Dess Martin [(i] oxida- 
tion of dinl 9a  yMded (±)-10-oxoisopiperitenoue 1. The 
l)rimary hy, h'oxy group was first lastly oxidize(I I)3" the 
l r i a ( ,e toxY l )e r i ( ) ( l i nane .  Tilt, oxidation of the se('Oll(h-il-}" 
allylic alcclhol was more (litti('t|lt due to the intermediary 
henfiketal systenl, l/edu(:tioll of 1 with NaBH.I at h)w 
tenll)t,ratm'e ( -  40 o(,) folh)we(I 173" hydrolysis at the 
sanle t<,ml)erature with l ee r ,no  e, ave (+)-I()-hydr<~xy- 
ist)l)il)eriten()ne 2 ill moderate 3qehl (3Ot;4) ac('onll)anied 
I) 5" degradath)n l)ro(hl('ts. 
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I )TBDPSC1, 3 fl"bt ()Ac h, bun.,'ene, rl.. 
mudaznle. DMF. r t. 4 )allylMgCI, Et.O. ()' C. 
2)I'FA/II:O/CtlzCI-'" r--OTBDPS 5)Dc~,,-.Mailin ,oxidali~.m,O C. 
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l i t , '  - l . ' t  +I, . . . . .  l'i< '{+ttrl rtlL!] (;(7' r+,t+,nti~.tt t i m e . .  ++t 
T i t ,  IJ , t t  i',+ J I l l t [  h',' , l l ,+'_'~'llaI~'~] Ct)l l l l ; t) l l l ld>-;}  t ) l ) t a i l l O d  
lt,,tt~ l,, ,+l: - i , [ , ' -  ttt+,t;l;';tl ;~It(l -3"11thI'tic) lu'i lt~ ident i¢  al  
i , , [  ~=~ t , ,  i i l l .d[v  .l>-iLll It, x.'+'>lt('l';tl t i lt '  ~-tl'lh'llll'i' (If lt)-  

. : , , : - , , ' . , t l ~ t ' t i t , ' n , , + ~ , '  I , tn ; [  I<~ \'~'P.,l~,lt+l t i l t '  Stl ' l l t ' l t l l ' t '  t lf  
it +-hv, lr< ,xyi>, ,pip, 'l+itt'llt)ll( ' 2. 

B i o l o g i c a l  a c t  i v i t y  

th,* l,i,,h,~it+d ;u t iv i tv  t , f ( :  )-~. +tn¢] (= ) -2  was Ittpa- 
:-~tt~', [ [~v 1~,c~ ,l'~]in'2 the  elpct r<>+nlt,qn~<,Rr;q~hic { g A ( ; )  I< '- 
-[)t  Ill:'-~+> t/[" lliit[t + ;tlllt 'llllH( + It+ i l l t ' l ' t ' ; t sh l~  (ltlb('~- ()f  l ';lt 't 'llli(' 
\',>[,,'l+d ;lilt[ \',':..[)l'lllt 7 .  T h e  l'<+sults :howed the  l,i~h 
"+Ll~'it i \ ' i l \"  ,~t" tn;d~ +'~ t~  t h l . e  ( ' tilltl)()lilltlb. w i t h  l ' l 'sll t l l lS( 's 
If,)[ ,[itl't'l'~'Itt fltHIl IIl+)>o t>I~tnilI('<l w i t h  +t l l i t t l l l id  e x t r a c t  
,,[ t , , n t a h ,  v<~latih,s.  I : i e l d - t r a p l > i n ~  eXl> e r in tpn t s  xw.rp 
,,>lt, l u c t c l l  ill Bit l l3l l lS {F l ' a l l "p )  fl'l)lll +[l'I't'llll)t'l" 19!lli It+ 
li [n;l ;q 'v i!1!)7 IlsillX l'aCl'llli(' vl'Sl)Pl'at al ld VCSlmrol as 
b+,it. " t tw t ' ,>ults showp(l t h a t  vespcra l  at the  dose ol 
1 It;? c u u ~ l t t  1°+; IIlalt' I)et,th,s ill ~{ tI 'nl)S wllt'l't'+I> x.'t,s- 
l,,'r,,I +it th,, S;+lll +, dose Callk~ht Ol l ly  ]" lllitlt ' I~eet h's. Th i s  
i~'>ltlt ,l~'tinilely ~'>tahti.-ht'd t h e  t,,[t, ~d' VC>lmral ~t> tht,  
~+lIlillt' .'+'I'X plier~m~,,ne uf I+~ .sp~ rus  .ruturti. \\ 'p did not 
tin, l ,my bi<du~ic;d r~h' fin" vespt,roI, assztnlilLu, it c tmht  
t~, ' ,  ,ltl.V +Ill iIltl 'rlll+,lli;ttp ill t h e  I)it)syltl  tl('si.~ t)f Ve~l)l ,ral .  
h will I~c puhli.'.hl'd wi th  o t h e r  I~iolt~gica[ data .  iu a suh-  
-,'¢tlt<'llI paqu , r .  F ' l l l th~T W~l'k is ill ttt'O~lt'.'-,S to  M l t d y  l i l t '  
,Ittl,~+ I i \Plt<'>s t~f >~+ III h<qic ~'llilllt iOll |pt 's  ~)t" VeSl>eI';|[. 

A b s o l u t e  c o n f i g u r a t i o n  a s s i g n m e n t  o f  v e s p e r a l  

()n,, xv;t\" t¢~ ~,Xlu,dititm~ly det~,lnfim, the Mer( , t )ch( .n l -  
IMI'V ')l [)hOl'l,Itl(Hlt'> is I~1 t l [ l | i t i l l  I'llillllitHllt'l'[¢" I't'~,ll]ll+ 
ti , , lt  ,,n ,, ~hitM ~ ht,,m,~l<,,_'l;qddc c¢,llilnll. 'l'h~, .p,~-i~ll- 

i , ] , - , , t  [ < . l ~ , , w u - l , ' ! , , , , ] t ~ q t t i - l l V  it+,] The .d~-~,lUI*. ~,,It 

~i,ZIII'nticql o f  the  i l a t l l r a ]  ])r()(hl( ' t  is d e t e r t l l i l l ( ' d  I)v 
colnl~al ' iSOll o f  i t s  l '¢'toltt it)ll t i m e  ttlldt'l." t h e  ,'-;itlZl+,' ( 'ondi-  
til)llS. St'pilfil[-it)ll Of l 'a( 'Olllit '  l ( ) - o x o i s o p i p e r i t e n o n e  w a s  
achieved 16" H P L C  on a cyc lobund  I "rxl c o h m m  ( .# , 'yc lo-  
t lextr in.  H,() / . 'xh , ( )H S5:15. I l n L / m i n .  A = 2.q(i inn. 
l ' e t e l l t i o n  t i l l l t '  2 ~ . 5  a l l d  ;~1,1.1 n l i l l ) .  ]_lit, n a t u r a l  s am-  
pie gave t n l l y  Olle p e a k  ¢ 'orres lmnding to  t h e  peak  
of sht~rter re tent io l !  t ime .  d e m o n s t r a t i n g  t h a t  l'+.+lW- 
t 'us . ru lar l l  u t i l i z ( ' s  t ' l la l l t iOl l le l ' iC ]) t i re  s e x  p h e r o l l l O l l e .  
(H)- and  ( .b ' ) - lO-oxoisol) iperi tenone were  lnel>art,d f rom 
diol 9 a  in five s teps .  F o r m a t i o n  of t h e  d ias te rpo-  
isomeric ln ix tu re  of (.5")-(-~)-O-ulethyhnandelic es te r  
fi 'llowed 16" Dess M a r t i n  ox ida t ion  of t h e  m i x t u r e  of 
allylic alcoilol 10 and  11 f l t rnished 12 and  13  which  
werp sepa ra ted  by l m , l m r a t i v e  H P L C  ( t t B o n d a p a k  Txl 
( ' IS .  H2()/CH:ICN (75:25) ,  or Z o r b a x  T'xz Sil. dMf lo ro -  
U l e t h a n e / i s o l m ~ p a n o l / w a t e r  (700:5:0.3)). P r o d u c t s  12 
and  13 wpre s e p a r a t l y  h y d r o g e n a t e d  in M e O H  wi th  
P d / C  (111~,() wi th  s l lhspquel l t  s a t u r a t i o n  of  t h e  doub le  
bonds  and  a b s t r a c t i o n  of  thv  ester  lllOietv to  y iek l  opt i -  
c a i n  act ive m e n t h o l m  131+ (s¢.hmnp 4). By c o r r e l a t i o n  of 
opt ical ly  ac t ive  n len t l l tme  f rum 12 wi th  kuown  (2S .5R) -  
( )-ll l t ' l l t]l l l l l( '  o ] ) I i | h l o d  h v  h vdrl~Rt, l l i l t iOll  t)f" ( ' t ) l | l l l l t ' l ' -  
cialy ava i lahh '  ( 5 1 ? ) - ( - ) - p u h , ~ o n e  1(1(' on L i l m d e x  rM 
capi l lary  t 'uhllll)l), it is l~OS..,ihh ' to  ass ign t h e  s tereo-  
chmnis t ry  a~ 12.5') f in 12 aud  (2R) f in l a .  

With ( 8 ) - 1 2  and (2R)-13 ill uur hands, we traus- 
ft)t 'Illt 'd .",q'I)~ll'~l|t'L~" thP. ' ,p COIil])Oll l l( l~ Vill it r o t h l ¢ ' t i o | l  
o×hla t ion Spqlu'nce in (N) - (± ) - l | l -oxo i so l f i l n , r i t e lume  
( ) ' !D = ÷31.!I) a im ~]?)-( )-10-oxob, t~piln,r i t t ,none 
(j¢~l~ = :Ill.3) (scli*,Ine 5). \ \ ' e  uot iced t h a t  reducti¢)n 
of 12 or 13 gave a dia.~h'reoi.~onlerh' I n ix tu r e  (6(k33) 
t,f ¢Ii<~1 9a  aim 9b .  S y n t h e t h  ( .~ ')-Ifl-oxoisulfi lmrit , ,none 
hHd l[tt+ ~',;llll(' l ' t ' l l ' l l l i t lII  t i l l l l '  ;t~. l i l t '  II;tI | l l ' i l l  s l t l l lJ l l t '  ill" 
VC~l.'r,d *,u .,< hirM l t l ' I A '  t , , lumn.  II lt~th~ws Ilia! lilt. 
Mt'i( ' t l t ' [ I t  llti~tt"," I,[" |h~, .-.i,x l d l , . l ~ , m , , l .  , h,~- I h , ,  (.'<i ~ , ,n-  
t l ~ u t d l i t l l l  
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~ ' " ' O H  

9a 

I )DCC. DMAP. (SblIOOCCHOMePh. + 
CH.C{.. 0:C" m t.t 

2 ) Dess-31artin oxidation, CH.CI.. O" C "~ 
74q " - + 

/vo / 
12 O 13 

,".lc O H M-cOH 

+.o 2. : O 

(2S, 5R)-(-I-menthonc (2R. 5Sl-(+)-mcntlw, nc 

S c [ z t , l z i t  ~ -I 

o~c, " r ' ~  r " " - ~  

" , ~  v .  ""OH v "'OH 

12 9a 9b 
33 : 66 

2) Des..,-Martin ox~dahon. + 
Clt.CI:. 0C (o r.I. 

64g 

O 

( 2,Nl-( + I-~ eSllt'rM 
I 

~ o n c l u ~ h m  

\Vo id, ' i i t i l" 'd t,.v. t,.v,' u,,,~t,,rlwnzor- ((H)-] l)-.x. i . ' .-- 
pil~Oll~o.,,n., {v.,..l~,'xM) m. I  l t~ -hydr .xy i~- l f i lwr i l -m.w 
('.'o..,iwroli) a~..,.~,mi.d.,n,i~M~ f-r I', ."/' ~",'~ .v.hut/ alid 
( i q ' l l l ( i l | ~ | l ' i l | t ' d  the '  I ' tdo  ~d I ) ] I t ' I ( H I I i H I  (' J~l" vU~,l.,r.l l h b .  
( ' t l l i ,  l i l lU.n  I h ( '  high div~,l...41y ~fl' .,.lt'~tuttll'on t~t' I ; . | | I )WII  
mah" m~d t',,mMo pl;,,r.|.on.,,, i .  |h,' ( ' . r m . h y d d , . '  In] 
I~. { ' } | I ' I |H '  | ) ) .  "|*}lq' llt'.l" t i [  | ] lq"  ~.I'X JJ lOl (~ l lH) l | t '  t~[ ~] ' , " , . / ' "  

pl~ut ic,d .rod ul[],r| i'.'v I~.".,t l l l ;H l i i ~ { ' l l l l ' l l l  :-,V:',I OII I  [ IH  ! [lit', 

Exper inzent .a l  ,'-,,,. :t ioz~ 

E . t ' t v ¢ . ' l l . n  p l l l l J l l l l t l l ~ l l  

~.'.udili.~l:- .t  ',.I,,.lih' ,..ll,',.'tl,m~: ,..Imih,n ,.unittod t'14ml 
I ,Md.,-  ,,t tl 12 li~,hl-~.,dh.,'l~'d h,m,d~.:-,, ll'~l~l~'~l Ic~l' ;{ ni~hl:- 
,~A l% (' ,m 21IU m~, ,d .'g~q~,~'llmkl"l-2 i.%~W'vb,",~} v.'ith a.  
:6rll.v,' of 30 ml . ,mi .  ~md ~.l.h,d ,,vilh IS ml. ('112('[., 

Male sex pheromone of 
Xylotrechus chinensis and 
Xylotrechus pyrrhoderus [Sa] 

Female sex pheromone of 
Migdolus fryanus [Sb] 

Male sex pheromone oi 
Anaglyptus sublasciatus [8c} 

Male sex pheromone of 
Pyrrhidium sanguineum 
andHylotrupes bajulus [8d] 

9H 

OH 
OH 

.I 
l, I 

~(~ | t ! l l l (~  (J, ,'~1 I IH (  IIIq'~ NJ ",a'X I lhq't ' l ) l t l l~l l  I','' ;1{" ( 'q'l~lllth'~l idiH', 

I 'hi:-. I ) l ' (WHl l l l ( '  ~-'d t~,t' [%%'t0 q,:~ll~l¢'lk, ;~1 ]-() I I I Id  i l i ()  J('- 
11111}q'/lli~ht / l ' ( ] l tJ  ~*, '~ I l l '  ( 'xl l i l ( ' l , ' - ,  ~A't'} "t' i ' l )) l t  * , l } | l ' i l iA 'd ~l l([( ' l '  ;~ 
Z v n l h '  :..In't'~lzll - f  Nz t~  l l l i )  I L l . . t i l l  I.:c,pt ~lt 2() ( '  m l l i ]  

,~'Jlf { ' t l '~ l>l ' ( I ] l l f '  l i l t  II.~l/U~ II/( ' l l l ,~ Oil I I I /~ l l ' / ] l t  p l 'O(I t l (  ~*'~ 

(;('-m].%' I I I l l l l l t l l l l t .<  ~l l l ' l l l l l~  I110-10(' linl.,d I,, ~ \'mim~ 
3A/IO (',('. 25 .~ ~. ().',~2 mr. id, \V('()T I)I~,5-MS. 12l)1- 
211) ( ' ; d  10 ('/nnill. hq,litllll m-, uiH'l'ivr ~iln ifl (i p:..,i. 



7i,'2 

< 'q < ~ / g L~ I q ~q + ' ' t ~ ' / : t : < ' ~ ~ ' : N ( ' l l l ~ l ~  l l :m-I()  t l i l )h ,  ( i t lat i rn l )() l (  , 
.>xi!h t h , . . d ~ , , . (  ( ; t '  ~,)ildili~)n:.-,. 7.-,  ~'\" ~Hlli>i<)n ~'li( 'r!4)' 
. l l l , t  \1 .il ~" , li) : I~ ) r r  

2-,  m • I).;1:2 i l l l i i  id ,  W ( ' ( ) T  I l l ' X - , ' , .  I"40 ( '  (:2 l l i i i l )  
t,~ ' -)I l l  " ( '  il l I I) : ( ' / i l l i t i .  t ' a r r i e r  ~a.c l i e l iun i  at 14 I ~ i .  
() lht , l+ ili!ql.-,tll+(,lllt'lll~ dol l ( ,  Ir()r ioli~, plt/.Z l:IfJ ( fOUl ld I I / / "  
17,6 0~-7']. yah" I-ol ( ' ,+IIL_,() m / :  l : l l i . l l ~ ,~ )  a n d  1:15 (fol in, t t  
~. : I: /S.{I<~I:t.  c+lh. I]n" ( ' . , l l i l ( .  I m / :  1:13.11~li)!  ,,,,-vr~, in  
; i~l+. ! , l l l l . l l l  w i l  h (Jill- i i~.il21illit, l i l~...  

l , ' |  "-#,' #'117 ,<.'nht+o,'~.: 1"'1"."4 I : v \  1 ) i~ ihd, .  d i r . - )  d+ , l - )> l i i on  
{ill vll'~i, (, I i ,llPl" 

(7 '  ~t¢ / ' . /  ~'/t~ m . ' . /  pr~.'~ d .  P,, ", 

~',[,'llill~ I)()int>. itl 'v r~'v,)rd(,d t)n +L [ 'h l ( ] l i  7) 11} all+| ;-lr(' |lX]- 
, , ) ~ ' v t , ' , l  N: ' , I I {  da ta  (~11: :'1|)() Mt l . . ' :  ~ ' | ' :  75..") X l l l z )  are 
, , '~ , , r , l , 'd  uN a V A I ' I I . \ N  ( ; ( ' m i n i  3(11) i t l : - , I rqm(q l l  A l l  N . M I I  
:.-l)+.vt r .  ar( '  r<',.'ordvd in d,m~l,.r i ,), 'h h.)r,)f(~rm {( 'D{  ' l l  ). ( ' h ( .m-  
i(';d ~hith-. ;tr,, r(,t)()rt,.~l in :' l ) l )m r+'btt iv+' t(, ( ' t l ( ' i ,  ( ( ' I ) ( ' 1 + )  
;~- i n h , r n a l  rvl+~,r;,n('v: 7 .27 p l ) m  I'~,r ill {77.1 I l )pm for ~:~( ' /  
( ' , ,u l ) l in)~ ( , )n>hml>.  ( . I i  an',' ~,i ',, 'n in I v ' r ! z  ( l l z }  X h l h i l ) l i ( -  
Iti+,- al ( '  r+'tt)rd,,,[ ;ts ~ ( - iN~h ' l )  ([ (( l<)Hh[(q)j I ( l l i l ) l , . t ) ,  (I 
!qmtdrnph,i ). m (mtdlil)h,t)..rid br (broad). hi ll.' ;+(" NXIII 
- p , , ,  t ) .  lit(, :.-.>))d)()l> ~'. +I'. t '  my.! 'i' r~'l)z"s('nt O. I .  :2 i l t ld  :I 
a ) l~uh( ' ( l  l)r()h)n:.,. X[a~.-, .-,l)('<'tta (NI.";) ',v,,r(, ohl;+,ill(,d Oll a. 
\ , ' )  m~te, I'I I0- II)( '  linl<,,(l l,) ~). \ '~ . r ian  3300  ( ; ( ' .  I , . )nizali ,)n 
',',~t- , )h l , i ) l , , ( l  (+ilh,,r)),+- , ,h,( 'Ir()ni( '  iml)a( ' !  ( E l )  o r  vh(,miv, l  
i<mizat i(,n wil  h anntl+,ni+l ( f ' l .  N l l : l  ). Xl~r,s ~,l)+.('tr;tl d a t a  a r e  
t , ' l ) , ) i l , ' ( l  +t.'., m / . : .  Inl',+.,,d ~.l)t., t l+ t  (11{ )  w(+n.  ( )bt+t in , . t l  ,)t; +t 
l ' , 'rl<it~-l':INu,r I"I I(;()I)m' l ' , . r k i n - l ' : h . . r  :I!)7 i n+ t i lmi , , n t ,  m.- 
ttIL~ , i t h ( ' i  Na( 'I sa l l  l,l+~t,'+ ( l h i n  f i lm)  , .  N+t('l t , . ll+ ( in  th ,  
>l)('('ilh.(l n()IvvntJ +itlC[ itl'l, r,,I)Ol'l,.d ill ti,llll.~ i)l l rvqu( . l l t  +,. 
~)J' ;d).",orl) l i t) l l  ( v ,  ( ' I I I '  I ) .  ( ) l ) t i ( ' a l  r t )h l l i o l l s  %%'i'i'(' l l l lqlt",lltl ' lJ 
,,n a l ' , ' rk i i~+ l " ,h i . , r  ',2) 11 l . ) h t r i m v t , . i  in ,i l - , Im  ( ' , , I I  A l l  ~0.~t,- 
l . ) Iv . ,  w,,r, ,  tu , )mt , ) rv( l  l ,v t hm- l , t . . , . ~ ,  h t , ,n . , i , , )~ i ,g ,h . ,  ! I I  ( " ,  
, , u , . , , l  ,mr  , ,n  I.i \ h . t l <  I{ , , I  " ,3" , I  i) i ,  , , , ) ,~t, , , l  . d t ( n . i : , l  h ( ) l  
..'7,1 I )L . , , : ,  \ i ' - ua l t : , .~ ,~N '.~a:. +t(~,)uq)h'ql , . , l  ~ i l h  I X" h v h l  
I} i , , i i  7 l()'~ ,'thaN,)lit l ,h , , . , l ,h , ,u t i , , l~ l .h~ +t, i,l - , , l ,~ t . ,n  ,,~ 

,m:,,~!',,'m> l~,ti~d,~,h,du~,m ( llll },,.,I,h,,tlnl,,lh,.i Ill.l)+ 
~,t,, ,h.-tdl,,,i h,,m ..... hum h,,tiz,,l)h,t~,,N,. ,h, hh,i,,m,,th... 
(t 'll.~t ' I : )  +m,l ,hm, ' t  h~. lh ,n tn+mu, l , ,  ( I ) \ I I '  ~ h . m  t ,dt ' ) t0nl h ~  
,h igh '  l ' i l t ; t t llit)itll , l i t  l<'s¢,+ll|illll ~)f +,%It|ll+'lll' t ( ' - l ) t .h t /  +,+,+t.- 
a ( h i , " , , ' d  HII I I I ) I , (  ' ,,dilllltl , : , i th  , l l i l a l  " . , taihi t l , l is 1)h+L-, 
(( ",,  h , h ,m , l  I TM ,i ~ ',~ l , . l , " d l i n )  ,|rid l )h , l )a la l i~ , ,  I I I ' I  I '  , , .  
, ,+hmm<, I t t l h )mln l )a l~  I ' t  ( ' I ~ ,  I I I  l i l l l ,  i l l l + t l l  , 7 .", ! ! ! I i i  \~, i  
t ( . , .  i , , f  ~ l [ 7 ( i ~ ) i  / m h a x  TM Nil.  ", Nnn,  '2:,(! • I h m m )  l l n a .  
l l+i l l l i+It!  l i '~ , )h l ( I I ) l l  i)J l l l ) ' l l |h l ) l l l '  %%;u., if( hl~ ,,,<d ,)n :,~ - , x,  h , .  
, l , " . l l m  , a l , i l lm~  , , ) h m m  (l . i l ) , , , l , , ,~ ~'~ IL! 

• l+/:t, ~t I lul! l l , lq , l ,  n+ll .d! i / ) , ) lq ' l , . l  ; ,~) ' , , ,H ti 
I , ,  .t -.t H'i,,,l - , du l t , , n  ,d 5 ' i  (1) ~:, I0  n m u , l )  m l i t ' l l , l l ' l l t  ' %1 ,l,. 

, , ,hh ' , l  I ' I,C~)X~ !i f l ,'.:. !:, I(! I t o n i . l )  lh , .  i , ' a ( I . , n  I r a \ I n t ,  
~ i>  - t i l H ' , l  i l  l , h l l l l  IPI I I I IC! ; I I  lllt~ I~!I ~{(I l l l l l l  ; t l ld hl t , 'H'~l  l h+ 
<,, ,h, ! ~t:~> t~ ~. -h, 'd  ',~, iI h ,'I h v l  ; i l ld I hv i ( , l l I ( ) i l t l ,d  HI l,,~lllll [:l~d i ,-, 
,~ , g - , l a h ' d  n m h , i  H ' d n ( v d  ptv-~-Hto l h , '  n,-, idu, '  ~:~.., l U t t l h , . l  
I,~ ll,t:.h ,ht,,,N,d,)v.t:q)h., ,,n - ,h i  a ~,-I i '..,~HII ,,.bdt.-xan,- 
'J+)'~I)lJ¢"!'.i~, ,2;~{ ' ,7 ' . ' i , , t ; td<In, , : t> ~,,d,+tl)h..,,)d l , , .~ 
!) ( '  ".,,hitt ,  ql ,)t dd , ' h ' , , h "  i~ ~: tl 7 mnt,~t! m I l . : t !  II) m l  
, m , h , i  m u . , , .  ~;~.. :~d,l, ' , l  l J h , l ) ' O . ' l - , ,  ~. l l l" ,hlhi~l l , '~ l l l l l l  i J i lot l ,  1,' 
, I I Ni l ,  7 1 ram, d, I ' ? :  ~. - - l . t .~ i ,  m l l l l : i  l ' h ,  n ' : ~e l . , n  
i H i \ t l i t , ,  ','.:t:. n l l t t v ,  l ~tl II ( '  hit I h, t | l l q h ' d  'v~llh l ' l , : t )  a th l  
, lu , 'u ,  h,+,l ', ',tilt ',',ah t l h , '  , - lU~', , ,o, l,h.~>, ~ ~a.- ,t, . h l i , ' , l  ',', d h  
I I( 'I i<i i \ i ,~n,l , 'x l  t a, I , ' , I  v. tt h Fit : t  i l h,' ~ ~md~m,..d ,q c.ani, 

):~t,. , l  Hn, l,<i , , , (hu , , , l  l ) i , , . . m , ,  | } i , ' , ~ n , h '  l ) t , , ,J , t , t  ~.~.. , h - .  
.,,]~,L, I m , l , , h h ~ i , m u , l h ~ m , , t  1 2 t n l  ! an ,  l lh. . - . .  \ l : u l t n  h~c, , ' t ; t  
' ' ~ n u " ~ " \ ' , l - ' l i , , , h n a n , ' i  t I I I ~t 7 I m m , d  :idd,'., l l , , l h l .  

"-,)h:t i() l l .  ] h l '  i t',ilcl it CI IXl ix t  l l l l )  %'iiL~ .'-~| i l 'r( '( l  ; i |  r o o l l l  l ( - I l l l i i . ' r -  
a , u r e  for 30 ram.  l ) ( )ur( 'd  i n t o  a ~;tirr+,d s a t t l r a l i ~ l  a(lu(,L)l ls 
~( ) lu l ion  ( X a 2 S 2 0 : i . - 1 2  m L ) .  ( X a l l ( ' O t ,  12 m L ) .  T h e  aqu~-  
<)u< la',( 'r  wa:. , ,× t rac t ( ' ( i  w i t h  d i ( h h ) r o n l ( ' t h a n e  (3) >- .-)0 I l l [ . ) .  
t h e  uuml ) iw ,d  o r g m d ( '  l a y e r s  <lri('d (Mg,+";())) a n d  Ill,+, .,.,olvellt 
( 'Val)orat(~l i l l l de r  r(~lu( ' (~ |  l)res.<ure. T h e  t e s i d l l e  xvlt.~ p u r i -  
ti(,d I)v fla..~h ( ' h r o l n a t o g r l i p h y  ( A v O E t / ( . y t - l o h e x a n e  (5:!)5)  t o  
A ( . O E ! / c y c l o h e x a n e  (10 : . )0 ) )  t o  ~i ' .P l . f i ' l  14 (7  |e~ ) o f  6 a.~ a 
s l i g h t l y  ye l l ow  oil .  

Z|{ (l l i~il l . ( ' l l t - i ) :  :]|}-~(). " ]0"](} .  "l()[)i). 2 !~ | 0 .  2 ! )20 .  2,"1.30. 
1 710. I |i(.)0. 1 600 .  

II X M R  (3iX) M l l z .  ( 'D( ' I :+ )  t" ( p p m )  = 7 . 7 - 7 .  ') ( rn .  I011). 
6 .65  (dd .  J = IO.B l l z . . I  = 17.3 l l z .  I I I ) .  (1.27 ( dd .  
.) = I..") l l z . . l  = 17.5 Hz .  I l l ) .  5.71 I d ( l . . I  = I . .3 l l z .  
. l  = I0. | i  l l z .  I l l ) .  1.35 {s. :211) I . :  {s. 9 l I ) .  

~ ( '  N.MR (7.-, M H z .  ( ' l ) ( ' I t )  t, ( l ) pm)  = I ! )8 .0  ( s ' i .  l'IL3.!) 
( , | ' ) .  132.7 I s ' ) .  131.7  ( d ' L  130.0 (d") .  129.0  ( t ' ) .  L27.!) 
; d ' ) .  (19.0 ( t ' ) .  21).8 (<I')- I(-)-3 ( / ) -  

( 'a l ) i l lar>" ( ; ( '  ;mal ' , 's i~ ! [$ I+X- : , .  0 32 m i l l  id  - 25 n l .  1.10 
~l(~) ( ' .  IO ( ' / l l t iXl ) .  r( ' t+.nti, m t iuuv 1 1.19 xuin.  

l-~I XIN m '2 ( " i  2 6 7  (17,) ( ~ l + / H u ) " .  2(i.~ (.3"!.  :217 (2) .  231 
i l l  211 ((,}. l !m  +1:2). Imq ( l l l l l )  l ; l  7, ( I ! )L  !)I ( I l l .  77 
(21).  

• ( I B ' .  6 R ' ) - 6 - {  2 - i f  t+ rt-Bt,t~lhhvhr,+ll.~dtll/oJ-?6L 
m'+ t! l l}- . t -m,  tb.~lt+.¢lvl,I, z'-2-, n!l! a c r t o h  7" 

,'ll i l I I x I I I t ( '  i)f6 ( l.~l I~. 2{.?) l l i l l i t i l )  i i l id  • ]:l] ( I+0 14+ 7 .9  l t i l l iOl)  
i l l  l,('ti,,'vilV ( l ( i  U i l . )  'lWi.'- h'i'al+"(l h) t  ,,4 h 3 l l  l u i n  .al re,[|t lX I t l id  
i ) ' , t ' r l l igh l  i l l  l t ) t l l l l  l t ' l l l i l)(+l~llt l l(+ l l l t th, l  illL~ic)ll [ 'h<" so lv ( .n l  
'.v;is r,,lilO'll ' , l i  t l l l i l t ' l  Iv.lltl¢,,t~i l)l("~.~ill(, l l l d  I t | i ,  ( r u t | ( .  l ) l 'o(l i l l l ' l  
~;~- l . , l i l i , , . , l  I,~ lLi..-h < hi,,+nlal,i),Iz!,i l,h } ( A , ( ) l : l , ' ~ ' v r h ) h e x o n e  
(39."0 t(t Y,i'( )I-~I '('v,t b.)h('xall(" { lll:?Xl)) l,ti ~i',.,' I (El ~ ((il)';{) 
- f  T a.., a ( t ) hmth"~ .  od .  

{ j (  !tt+'4l|. , t t l  ' t  ) i ( ( | x t )  : { l l f f l  ] ( t ( l ( I  2 ' l l ( I  2 q l f ) .  2 R l ( | ,  
1 71~) .  I 7 2 ( i  l ( ) n ! l  I ")Sll 

I I  \ \ I l l  ( l l)(i \ I I I :  ( l ) ( ' l , ~  ,' i l) l)ttt~ 7 7 7 I ( t l t  l l ~ l l i  
" , 7 " , i r a  I I I  " , i , ' , t t .  I I I  l . . " , i  \ I I  / I ' , 7  I I ; .  211i. 
I H ' , ( t , l  .I I I  211.-" .I 21) I I ;  i l l )  2 1  1 71) ) ) .  I I I ) .  
l ' i l -  A l l ,  1 7 " , i -  I I I  i f ' i - h l l  I I I ( .  i l l !  

~ \ \ 1 1 ¢  ~7", \ I I I . '  t ' l ) ( l , i  ; !1)l)U~i ..)li,'~!l ( ~  l ' ~ l i h  
! - ; I  11.. '2 { - >  I V i  7 ( : l l  1 .12 .  V - !  I A I l l !  i d+ i .  127 : )  
! , l ' i  I I ~ " )  i , l ' i  ( , , l  i { t ' l  ( d i 7  { , I ' ! .  I( , , ' ,  { , I ' L  2 ! I .  ( l ' i .  
2 i ) " { , I ' ) ,  ~ ; l l l  ( , l 'J 21 I ( 'q ' i ,  I ! 13  ( . . ' l ,  I~  ", ( l ' )  

| ~) +; :'~ ( " ,~du!  l tm ,)| lu ,q |i~ J ! l i l )h , ' l lx  Jl)Ju,~l lJU!l i iHli t  | , Io .  
l l i id i '  ( i  | ~, ~ i | | i l i l l l i  I l l  1111" ( I "  , u l }  | l l i d , ' ;  iill~.Oll %v~l~ 
:~*hl , . l  , h , , l , ~ , . ~ ,  | { t l l . l  ( ] 'i t l l l  . ~ l l l l l l i i l ,  '2 | ~ I  ~ ish l | l l i l l  III 

u ,u, , , l i  m I 1 1 1  t2( i  n d . I  ~:,~ :~.l, h d  t .  Ih, ,  7~, ( "  ~ohl ,  

.. s. i .. ~+L 

h~ , . ,  , h . ~ l  ~ \1~ ' . (  )~ ! ~, , , I  , '~ ,q , , , lah ' . l  un, ! , - i  r , . d u v o d  I " ' " "  

J Jl ;it I tH)l l l  t t ' l l l l r  IZ l | ; i l , '  I la.' I t " l i l t !s t i r  " ' l h l | l ' l l ~  %~ztn f l l t " l "~J  
a m |  ,+xal),~latod u n d o I  It '~|l l lx'~| | l l , '~x i l l ,  l l i t '  ~. l l ld l"  IHod l l t  ! 

If{ ,n,.:il .  ,.r)i i .i(l~+l) l l ) l O  | I t  _"i ' ,H 2~ ) I | i  .)~J,li 
I "FI0 '. ~,Tt) 11 ,  I' ,  I ":',O 

' I i  " ,N i l {  {Oil \111:  I , I ) ( I . ~  ," <l, l ,U,~ 7 -  - . i  +nl .  I t l l I ) .  
" + - ~ n t  I I I  "+21 I , -  I I I ~  " , . . ) i ) ,m l l l i  I ' I? I  I | ,>. I I I ) .  



76:1 

4.18 ',s. 2H). 2.35 / t ( l . .1  = 12.(; IIz. .I  =- 2.;', IIz. t11!. 
2.1 1.7 (m, 41t). 1.90 (s, :1111, 1.7:} (s. : ; I I ) .  1.07 (.~. !)11). 

I:~(-- N.MR (7:) .",IHz. ( ' I ) ( ' | , )  b ~l)pv~) = 170.(; (~'). I 1.~.5 
(s'), 1-11.5 (s'). 1;15.(; (d ') .  133.7 (~'), 12~.t.,q (d') ,  !27.7 
(d') ,  119.6 (d ') .  110.7 ( t ' ) ,  6T.(i (1'), (~6,;~ ((t't..10.1 ((t'), 
31.1 (I'). 26.9 (q'), 2:].6 (q'). 22.1 ((1'). 21.2 (s'), 19..I (1'). 

• (IR*. 6S*)-6-[l-(H,qdro]'ymeth,ql)elh, n,ql]-3-nwth.ql- 
c~clohe~-2-en- l -H 9~ 

To a 0 °C solution of LiAIll~ 10.17 R. 2.1 retool) in Et~O 
(20 mL)  w~Ls added dropwi~e a solut ion of 7 (0,96 g, 
2.1 retool) ia E t 2 0  (20 mL).  The n,action mixture wm~ 
st i r red al room tempera tu re  for I h. quenched with wa- 
ter (0.17 mL). NaOll  ( 1 5 ~ )  (0.17 mL), wal~,r (0.51 ml,) 
and stirred (or I h The  resu | tam mixluve was t i l t end  am|  
the  solvem removed under  reduced pre.~."~ure. The residue 
was purified by flash chr,~matogral~hy (AcOEt/cycl(~hexane 
(10:90) to AcOEt/cyclohexm~e (60:-10)) Io give 26:] mg 
(7-I$~) of 9a ~-; a while solid, Mp .I-I .16 °( ' ,  
1R (neat.  c m - i ) :  ; I : ]50. 301(I.  29(ii.). 2930,  2930.  2!)(I[). 

2 ,~60. 2 ~20. 1 6TO, | 6 t3. 
Ill N.MR (:11)11 M l l z .  ( '11( ' i~I  b {pl~m) = 5.6.1 (m, I l l ) ,  

5.2.1 ~bs. 111), 3.tl2 I|~s, 1tl). ,1.11 (m. :111/. 2.'2~ (hi. 
J = 12.6 I I z ,  ,! = 2.:] i lz ,  I I I ) .  2.1 1 . 5  (m,  . I l l ) ,  I.;':1 
(s, 311), 

':~C N M R  (7:) M i l z .  CI)( ' I :~) b (I)plu) =: 119.7 (s'), 13!1.,'.1 (s'), 
122.5 (d ' ) .  113.7 ( I ' ) .  65..I i t ' ) .  115.:13 (d')..1:1.7 ( , i ' ) ,  :11.1 
(1'). 2:1.:, (q') .  :21.1 ( I ' ) .  

( ' ap i l l a r y  ( ; ( "  Imaly~i,~ ( I~PX-3.  I),:~2 m m i d  - 2,', m I'..)11 
:l(k"l ' ( ' .  I(I ~'('/IIIilI). r l ' lel t lh~l l  lilll~' li.:12 nl in. 

I':I XI.~ . i / :  (',';,I 15:1 ( I ) .  15[) (21 (,',1 I I :(11 ~" , 131i ( I ) .  13.') 
(7). 122 (I). I(t~ (1/. 106 (I). 91 (5). 91 (11)), ~1 (lO()), 
.u,2 (7). 79 (12}. 56 ~1:1i, -,:, ( i2 ) .  7,:1 ~. I I  ( IT )  

• { t  )-6 i l - l "mm! th ' th r .~ l l ) - ,¢ -m,  th! lh'qlh,hr .r-..'-r . -  I .  
. . r  | ( ( I ) . l O . . . r m , ~ , q . p ,  r'~trm,m' ) 

[ ',, ,, II ( '  ~tduli, m ,,f ~ (7( l l  IIIIg., 1:2 toni ,d)  il~ 
di~ hhwom,.t ham' ( 2.', m l , )  w~- ca~vlull~ , .h l , ,d I ),'.~ ~1,~1 H, 
l~.alZ~'lll !ll I ( l l ia~ ' l l~XVl - ' l iOd i l l l l l lV)  (1'.' ~, 275  m . . d )  Ii~1 
1 h ;1(l I l l i l l  I I I IdPr ill l~.~lll r l . .  I '~' l l¢l i¢l l l  I I I iX I I ID"  Wils ~l i l t , ' d  
;l! II ~'1" 1,,I ~ h a l . I  ~11 I i i i i i i i  h ,m l - ' h l l l l l T  I~,1 Ili h ,ll l,I 
|li!lll]'~l i111tl II ,~1 irfl.~l ~11 i l r i lh . t l  ill|lll.,l)lls ~lllll i¢~11 l N 11.~.,( )h  
2;. ml.), (Nidl('()~, 25 ml,) TI., ' " l . ' " 'u"  hv,,,, w,,~. ,'~ 
Ita~'l~l wilh di~hhilim..ih~im. (:I ~ ~5 mL), lh~, c~mdmu,d ~., 
I~,,lllt,' lit~'l'l~ , I t i , 'd (\ l l~,~()I  ) , l l l i l  ~,~Is ,'hi ,'v~ll.,I ~lh'd i i i i ,h,r i'l,- 
I|111"1"11 Ii[l"~talllll' l 'h , '  I :~l ,hl l ,  ~,~,i1~ i) l l l i lh,d I~y II.~h i.hrtllllith~o 
I~taphv (A , - I ) t ' : l /e ' ,~hd . ,~ . . . ,  f i l):!x)) h~ .,\ i l  )1':1/'cv,l l ih,.x*l.,, 
I IJ I  I l l i )  I,~ io~ '  I:1"; 1-14 (I;~':~ t o i  I ,~ ,~ ~hih ,  . , .h, I  MI i 19 
f'a) ' ( '  
I I I  ( l ' l ' h ,  f lu  * )  :111.~, :1!11",, 2 9 7 7  2!117, ~ T I I  2 ~ ' * ,  

2 7t11, 1 li!19, I li77, I ~:17 
'11 N M I I  (:11111%1111 ( ' I N ' I , )  ,~ ( p l . n )  ~: !1 51i I. ,  I I I I ,  62!~ 

(~, 111), 6 2111~, I I I L  5 !t', Ibm, I l l ) ,  :1 13(h i .  J !~ :111z 
./ I ,~ I1~, 1111, :2 15 211 (m, I I I L  I !~ t~, 3111 

~'1" N M I I  (7", M I l L  ('111'1,) t ~ (ppll~l .... 1!~71 (~'), 1!13 I 
Id ' l ,  I l i~ , l (~ ' ) ,  11~51~ ' ! ,  i:l', ;- ( , r !  i ~ l i l i i l ' )  I ' , ! ~ i , r ) ,  
i i i ~  {1'), ~,~i i i~ ' ) .  2 i  i {'t ' i  

( ' , q , l l h ~  !;1" ~ l , , l ~ l ~  ( I l l ' X , ' ,  11:17 i i i i i i  Id • 7"  I~1 121t 
.11111 ( '  hi ('/1111111 l~'h'l l l l(HI 11111¢' ~'~ l l l l  I I I i i i  

.kin ,h~l,~ ~,'~,. i,h.,~.,d h, lh,,~u ~,I lh," i.dui,,l l,,,-hi~ I 

• ( : ) - t , - / l - ( t l ~ l d ~ , ~  ! t " "  th ! l l ! ' th~  n.qll-,¢- 
m~ fhqh ~icl.hr.r-Z.r .. l..n~ 2 i~'~ ,~l. r.l) 

1l i  ,I " I t}  [ "  ~ . l l h l | i l l l l  l lJ [ £ ) ' 1  ( I  :11 Ing ,  lLq7 111111~)I) i l l  
m~-lh,m,,l ~I ml . )  ~a.., mhl , 'd  ~,~l l l l~ por l io l lWis¢ '  (:l lllg., 
[ l i l t  n l l l l t l l ) .  T i w  i , ' i l l : l l l l l t  l l k l X l l l l l "  V¢IL~ ~ . t i t h ' d  i f l  .Ill ' ( '  
G,t II) rain and qu~.m'hed w i l h  ~w,.hme. T I . ,  ~dul i~m w ~  

V,I',I'I~V,"~I t l ;  I'O(;111 t l ' l t ' l j ) | ' i ' i t~ l t ' l "  l l l l d  ,~01X'('Y,I~ ~wlli)orllh,~l l l l l -  

der redqc~.d pn,s~m'e. The residue wa.~ imrili~'d by Ila,~h 
chromah~lzrat~hy (.,\c(11,:1 icych~l.,xan~, {1111:11111 q~ gi\~' I m~ 

~1t X.MP. 1301t M l l z ,  UD( ' I :d  b (pp lu )  :: 5.9:1 (b,~. 111), 71.2ti 
(hs. I t l ) . . l . ! ) g  (bs, 1111. ,1.15 (m, 2111, 3.11 (dd. I I I .  
J = -I.~ l l z . . I  = 11.6 I Iz ) ,  2.(i8 (h i .  111. J = ,5,6 I I z L  
2..I0-1.95 (m, HI) .  1.99 (s, 311!, 

~:~(" NMR (75 Mllz,  CDCI:~) 5 (ppm) = 2110.,~ (s').  1(i3.:4 (.#). 
1.16.8 (s'), 126.6 (d') ,  11.1.2 (t ') ,  66.3 (t ' ) ,  511.~11 (d'). 31.1 
(d' ) .  27.8 (1'1.21..1 (q') .  

( 'a l ) i l la ry  ( : ( '  analy,~is (BPX- ' ) .  0,32 mnl  id * 2:) m, 120  
3(10 °C. I(1 ° ( ' / m i u ) .  re temion 8,-10 mu. 

.M~ da la  were ident ica l  to Ihos(, of  l i ra ml l l l l ' a l  i ) rodl lc l .  

• (IR.  6S)-6-{ l-/{f2S)-2-M,'thruTI-2-phr'nyh,'cl,~.r#)- 
mr th ! l l ] r t h rn ! l  I} - : Lmc lh#h ' ! l chdwx-2 - r . -  l -o l  lO  nml 
(IS,6R)-6-{ l-[((.?b')-2-mcth<,x!l-2-1d~ctlflhwctox,) - 
m,,th!tlfi.lhe,HiI } -.I-mclh!llr!lclohc.r-2-rn- 1-,I 11 

'1"~, a 0 '~(' .~oluti~m of  9a {11.86,1 ~, 5.1 mn lo l )  and (,~,')-(-I)- 
m, , lhoxyl>henyhw,. l ic  m'id (11,~.1T ~, 5.1 Inmol) in ('11~('1., 
(9 ml . )  wa.~ mhl,~l  dn)l)wis~, umh,r ll['gOII It ,~(dlltion o1' 
d i cyc loh .xyh .~ rhod i im ide  (1,11.15 ~, 5,1 mm~d) in 1'11~,('1~ 
(9 ni l . ) .  T h e  i 'elu. l i lm I l l i× l l l re wa.~ ,~ilrl'ed i l l  I'Olllll lelllp~,r- 
a lun,  ova,might,  l ih , ' red mid lhl,  sn|ls wa.~l.,d Will~ (!11~('1~, 
T I . .  combim,d o rmmi r  pha.~e,~ were wa.~l.,d wl l  I, I1( '1 (0.5 N), 
~ l l l t | r l l l l . l |  II11111'11|1~ s o h l l  i l ) l l  i)i" ~111|j11111 I ) i c l l r l ) l m l l h . .  IH 'h l0 l i n d  
dried on XIl~S()l. TI . ,  .~olv{,nl w~.~ n,mov~,d vmh'r  n,duc~,d 
l)rl'.~.~llrl" iIIllJ t l w  re.~idl|t' 1)urilh,d hy llash ~,hromah)~r~q)hy 
(A~'() 1"3/vyr l~) l . ,xm. '  (.llhli(I)) I ~ I~iw' I ,,I ~; (NT(X) ()1' a mix-  
tun" ~f uu,~'lmt'M)h' 1(| l l l l l l  l l  il. ~. P. I'I)((]liI 'IV.~N . i l ,  
~11 N,XIII 13110 , \ l l l z ,  ( ' l)~,' la) b (ppm)  :" 7,:1 7 5  Ira, 511), 

:~51i ~m. I I I1.  51 -I.I Im.~, 5111, :1.~.)~ (m, I l l ) ,  3 I:, ~,-, 
:111). 2 .1 ) I ,S  (tit, 5111, 1,711 Is, :1111. 
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