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

" rhc  I l l  and w~(, N M I {  ~l l t ' ( ' I ra w(,re recorded i i i  deu te -  
rochh) ro fo l 'n i  ,.4ohitions (e×cepi  when :qal( 'd i.lllil,rwi.~e) in l  
a , I E O L  ( I ~ X  270 \VP, ~,1)octro inel ( ' r  al  .)T0.TI i l l id (i~ M I I z  
respect ive ly ,  Che in ica l  sh i f ts  are  r e p o i l e d  in l )pnl  re la l i ve  to  
I el r an i c l  hy ls i lane in dcu l  e roch lo ro fo r l n ,  e×cepl w| lere ol  her -  
wise spcd f ied .  IR spec i ra  were  recorded on Pe i ' k in -E ]n ie r  
5 8 0  or  457 s p e c t r o p h o t o m e t e r s  r ising I)ota.,~siuni | ) ronl ide 
discs fo r  sol ids, o r  neat  l i qu id  [ ihns for  l iquids.  O n l y  s igni -  
t]canl IR bands  are quoted .  Melt ing points were delerni ined 
on a Elect ro ihe rn la l  8100 n le l t  ing po in l  appara l  us and +-u'c 
i i ncor rec ted ,  tiP< ina.qs spcc t r l i  were de le rn ih led  on a h i~h-  
res-o]ut ion Var ia l l  M A T  311 or  M S / M S  Zi lhSpcc TOI= Micl'~)- 
llliLq; a, .~!t 70 ("%" or l lSil l~ FA[=J. 

Ge~teral procedure: 

"]'o a sl lSl)el isiol i  o f  z inc dust  (1.-i.~ g) in d i n i e th ( I xy l ne lhane  
((10 I I IL)  l l l lder  l i i i ro~( , l l ,  I r in i l , (hy lch lo ros i la ln ,  was added  
(2.1q(i n i l  0.1)7-1 n io l )  mid l hc  i 'es l l l l i l i~ n l ix i in 'e  was s t i r red  
a l  r o o m  l e l npe ra l i l r e  f~)r l . i  |nan l ind ih l ' l i  l l l ider  i'(,IhlX 
fo r  5 n i in.  The  suspens ion was c~)oled, imd ii sOhl l ion  o f  
i,l hy l  l i r l i l noace ln le  (27 I l l l . .  0.2.1 IIIOI) il l dhnc l  hoxv lne l  ha l lo  
(30  l i i L )  is s lowly  added  lit such ii l a le  lh i l l  l he  ~olvei l i  
l e n i i y  reNilxe~. Al ' l~r  he ing  he l l i ed  i o  le l l i lX for  7 h, i ' l c  dlu-I~ 
g, treen so lu t ion  is coo led l ind  Ihe  cor re~po l id in~ iuni l iO n i l r i h ,  
1 (( / .073 |no| )  added.  T h e  n i i × t i i r e  is ihei t  .~lirred for  ti h lit 
roOl l l  l en i l l 0 ra l i l r c .  T h e  n l i x ( u r e  is l)tl i l i 'ed over ~l s o h l l i o n  
o1" N l l i ( ' l  (40 ni l . ,  s i t l u r l l l ed  so l u l i on )  and ihc  oi'~tlni,.' l i l yer  
is sep i l ra led ,  e l i l i l i i l l l led  und l , r  reduced llre..,.~ure, and  30 ni [ .  
o f  d i t ! l l l o rn i l ie lh l lne  i~ added.  "|'hi, i)rlSaliiC laver  is washed 
l h r e e  i i inc~ w i lh  w l l i c r  (7() n i l , ) ,  dri l , i I  (N i i , ,~ ( ) , l )  nd lhc  
so lven l  eVitl)orlih,~l n l ider  reduced p i 'e~ure  Io  IAivt' iui ~,il) 
res idue,  which ix |hen  inn ' i th 'd  hy c, dul iUl c l i r l l i i i l lh l# , ra l lh  ) 
( i . ych lhexan , . /e lhv l  iwt, l l l i l , :  TIl:',lll Io !i7c5 and Merck  t i l l l l  
~i l ica 14,'1.7ii 741) nil',,.h). 

ii Eth!ll 3-i(,i mr lho.rqht nc ! l l l .mn . ,  '- 
.¢-(.t-m~ tho.rflpt. . ! l l ) p r . lmmmh 2a 

Ill ( K l i r ) :  i , ( ( ' - ( ) )  I 721!cni  i 

~11 NXII {  (( '1)( '1+. 371l \ l l l , ' l :  1,7(I ( I .  ( '11: I ' l l ~ .  ; i l l .  
./ -~ 7,', IIz~; 7/. '5 ( h i ~ a d  .~, NI l ) :  2,ii '~ (dd.  ('11 ('11., 
( ' ( ) : E l .  I l l .  ,I := 1"~,5 I I z , ' , l  = !i,(I I1~): .),ti,~ (dd,  ('11 
('11., ( '();: l .; I ,  I I I ,  ,I 15,5 IIz, ,/ = 5,(il) I I z ) ;  3 5 . )  (d, 
A r  ( '11:  N, I l l ,  ,/ ~= I;I,5 I Iz) ;  :l,(iS (d, A i  ('11., X, I l l ,  
.1 I:1, '~11z);; i ,79,;I ~1 p - , , ( ) ( ' / / . t i l l ) ;  I , l  ( q , ( ' / I . ,  ( '11,,  
:211, ,I =~. 1,'~ I I zL  I , l l l  (dd .  N ('11 Ar, I I I ,  ./ 5,11 IIz. 
.] ! i i )  I IZ): tiT<', ( i , l ' ,  l ln .  , H , m u l t .  I I ,  t i l l ) :  7.15 T,.)ll 
t i n ,  ~ir,>md/i," I I ,  711). 

~ l '  X M l t  I ( ' l ) ( ' l , .  ii~ M I I z ) :  I i . I  i( )( 'l l.d 'l l ,<l: 17,!t [{'11 
( " t t : ) :  : , i . l  [ ; \r  ( ' 1 t ,  HI:  ",:; i .  ,',:>2 l lTr ' l t { ' :  .',~.l iX f '11 
A rL  Ill|.?, [(I i ' l l . ,  ( I1:~); I 1:2, I. 112.',, 112.!L I 1;I,5, 119. I, 
171151, 1797, I.)!7.', [ . r . m d / ~ , '  ('11 : 111.7. I I I  i, 15!1.1i, 
I;,!!~4 id r  ...... , / , r ( ' i ;  I71.T ! ( ' - ( ) ]  

".1%11"L m/. :  C ) ~ ) : ; i l : l ( M ' . l " i h h ' ) ' i l ~ i X I  11' ,  I ) . :2" , ( i ( ( i ih .  
l ; l l l  (1i:2). ?21 ( H i l l )  

I l t l - M ~ :  uM: !.: iX! !1 '  ! ; i l 7  !7l!5, !'~mm! :¢t3 !T17 

i l:.lh!ll , / - i ( .L. ; -d.mlS. . r t lh ,  n:ql)mr l h q h . . m . / -  
~'-f ,l.d-dmlr llm.~ !/p]~* ~qtl)p~.pan,.H~ 2t; 

I l l  ( K I h ) :  p ( ( ' = ( ) )  I 7.)(1 u n ,  I r 

'11 NX I l i  t I ' D ( ' I , ,  .)TII M I I z ) :  I . l ! i  ( i .  ( '11, ('11~. : i l l ,  
, t -  7511zJ;:2. l:2(.,..N ( ' / / ~ ) : 2 . 7 :2 (dd . ( ' 11  ( ' t l .  ( ' ( ) , t . ] i ,  
I I I .  I .. I I . i i l l z , . /  : 7 . 5 1 l z l : ; l l l ; l ( d , l , ( ' l l  ('11_, ( ' ( ) 21 i t ,  
I I I .  ,/ = l l . t l  I l z . . /  ,~.il I I z ) ; ; I .21  (,1. Ar ('11., N. I I I ,  
./ - I ; l ( I  I I z ) :  ;I.,',l) (d .  A r  ('11., N, I I I .  ,1 = I;I.(i I I z ) :  
;I.,~(i. ',l.s~. ;I.s!i. ;I.!ili I~. ( )( '11~. 1.)11): t.1(I (q. ('11., ( '11:~, 

21t..1 = 7.3 llz): 1.16 (dd. N ( 'II Ar. I I I . . 1  - 7..', Ih,. 
.I = 8.it l l z ) :  l;.T,~ (i.,'ql (hi. flFOllltl/ll' 1]. J) l ] ) .  

H i ,  N M I {  ( ( ' l ) ( ' l : l ,  (IS Xl l lz ) :  I1.1 ! ( ) i ' l l : i ' l l , ! :  3T.ii 
IX ('11<{: :~7,!i t ' l l  ( ' 1 1 : :  :,-,T r ( ) ( ' l l /  5:,,~ r ( ) ( ' l l~ ' :  
~:,.~) k)(, ( ) ( ' l i j :  5~.1 ' . \ r  ('If.,  N ;  ti l l .4 ( (7  ( '11 ,  
Cll:,]: (i3.9 [N ( ' l l  Ar]: l l0,5. l l0.6, l l l .7 ,  120..I, 120,6 
[aromalic C11]; 131).9. 13.).l. 117.9. I IS.2.  l.lS.5. 11,%~ 
[a,'o,natic ( ' ] :  171.:t [ ( ' = O ] .  

I I R - F A B  (pos i t i ve )  XI~: uah' I1~.223. t'~mnd 11~.223 
(XI + I I+ ) .  

i-(,Y-;~hUmx!lbc ns!ll)-.~-(,l-mutlm.r!lphc n !ll ) 
acrthtin-J-o.r'  3 

IR (KBr):  u ( ( ' = ( ) )  1 750 cm -1 . 
111 NMR (( ' l ) ( ' | : l .  2T0 .Mllz): 2.72 (dd. ( ' ( )  ('11~ ( ' I ! .  111. 

J = 1.1.6 t l z .  J = 2.  .) llz): 3.3.1 (dd. ( ' ( ) ( ' 1 1 .  ( ' I L  111, 
.] = 11.6 llz, ./ = 5.2 IIz): 3.T(i. 3.7~ (s. ()('1/:~. (ill); 3,7,~ 
(d. A r ( ' l l 2  .N. I1" . . I  = 15 IIz): .1.:¢9 (dd. N 4'fl At. 
I l l . . /  = 5..) IIz .  ,/ = 'L2 I[z);  .1.75 (d. Ar 4'112 N. III. 
.I = 13 Ilz); 6.60 (i.~(I (m. cH'mn.lic I1. 611): 7.:2(I T,10 
(m. m ' . m . l i c  II, :211). 

~a(, XMI{ (CI)('I:~. 6.~ Xlllz): 1:2.1 I( ' ( )  ('1[., (111:16.7 
IAr ( ' i b  XI: ->3.', IX ( ' l l - A r ] :  , 'H. I ,  54..) I()('11:~]: 
I l l .T,  11;I.3, 113 .8 .  113.!), 11,%7, 1'.2)(I.7. 1:29.7, I:lll.() 
[~wmnMic ('11]: I;i6,!1, I:1!1.$,, 159.7, 15!1,!t [ . romul ic  (']; 
l(iT,0 [('=o]. 

MS-IE:  m i :  ( '~) :  ;7{.77 ( M  ~ . 3 I ) .  13.1 (I(1()). I . ) l  (:2(i). ! l l  (;22). 
I I I I -XIS:  cllh' ' l ! l".13ii-~, I tmi id :29T.13(i!i. 

• Eth!l l  trcm,s-,l-(.L~-dimctlm.r!lld~n!ll)ln'.l~-..%mmh 

IR (Kl~r ) :  p ( ( ' = ( ) )  I 6,~3 u r n i ,  
I l l  XXII{  ( ( ' I ) ( ' I ~ .  2T(I X l l lz ) :  1.31 (I,  ( ' l l v  ( ' I I .  : I l l .  

,I ?,5 l l z ) :  3.s; l  is, ( ) ( ' / / , ,  ( i l l ) :  I,'2(i (q, ('II:~ ( ' I I~,  
211, ,I -: 7,5 l l z ) :  (i. 12 (d. i ' l l - : ( ' / / ,  I l l .  ,l lli l lz) :  
6,!13 (d, I I  . r .md t i c ,  I I I ,  ,I : s,5); 7,111 (,I. I I  rH'omd/ iu,  
I I I ,  .I =- 2.3 l l z ) :  7.12 (dd, apcmmlh' 11, I I I ,  ,I S.3 l lz, 
,I = 2.3 l l z ) ;  7A15 (,], ( ' / / :  ( ' I I ,  I I I .  J .: IIi l l z ) ,  

~ ' ( '  NXI I {  ( ( ' l i { ' l .  [iS X111z): 11.3 [()('II_, r ' l ld :  ,',:,21 
[ ( ) ( ' l l d :  :,,',,,~ I ( ) ( ' I I~ ] :  I i i .7  [ ( )~ ' I I :  ( ' l [ , j .  l l i l(.-,, II(I,!I, 
122.', l . r ,mml . "  ( ' I I ] :  11;,9, I I I . 5  L('ll i. I'.'7,4, I I ! I , I ,  
151411., ' ,mm1,, '( '1' ,  167.2 [ ( '  ()1, 

XIS-II']: m/." (')~): ~:i(i ( M  ~ , I15), 191 (I(I11), 11i;i (27),  2,~ (2fi), 

l l l l - ,k l~ :  ~il~' ~;illl, H) I,~, f, nul, l '236. I l l  IX, 

• IM th.ql J-(,~'- I ¢llm,rql, n:ql)-.l-(.,L.t, llm,r!ll d" mll)- 
,~'-¢l:'tlht'T~llIFdiodh 

III (K lh ' ) :  P I ( ' = ( ) )  I T21iuln i I h r , , u l ) ,  
I l l  X M I I  (( '1)1'1~, ~71) M I l l ) :  1,13 I I ,  ('11:, ('11~, ,ir~, 

./ : 7.3 I1.-'); 1.3:2 ( I .  ('11.~ ('11~. 411, ./ . 7.4 IIz): 2,71 
(dd.  ('11 ('11., ('~)~1;.I. I I I ,  ,/ =-- 1.1.,", l l z .  J . ;",.2 I Iz):  
i1.11(I 01d. ('11 ('11., ('()~1",1, II1, ,/ := II, '~ I lz ,  ,/ , (i.~ I lz);  
3.1(i (d, N ( '1t ;  ~'().,1",1, I I I ,  .1 ,: 17.3 I Ix ) :  ;I.;1~ (d, N 
('11., ( '(). ,1'3, I I 1 , , /  : 17 ,211z) : ; I ,59 (d ,  A r  ('11, N, I I I ,  
J -: I . l . ( ) l l z ) ; : l .T! i (d , : \ r  ('11., N, II1. . /  I I.OIIz);;l,T!L 
3.~,(I (2. ( ) (  '11.~. l i l t ) ;  .I,(L'~ (% ('11., ('11~. 211. ,I .... 7.;i II/,)', 
l , l ( ) q l ,  l ' # ]2  ( : i i :~ .211, ' I  -- T .41 lz i l  I . I . ) ( , I , I ,  N i ' l l  , \r .  
I I I ,  ,I =: ~..) l lz ,  .I [i,,~ l lz) ;  ll.7(i 6,93 ( i l l .  t t r ,<mu/iu I I .  
( ; l l ) :  7 t (1  7.311 ( m . . r . . i . t i u  I I .  :211) 

1~(, .NMI~ ( ( ' l t ( ' l l ,  li,",, M l l z ) :  I I . ( I  r ( ) ( ' l l . ~ ( ' l l ~ l :  11,2 
I ( ) ( ' I I , ( ' I I , ] : 4 7 . 9  J( ' l l  ( ' I I : 1 : 51 ,  ' ~ I x  ( ' I I :  ( ' ()21, ' , I j :31,7 
JAr ( ' I I ,  X1: 55.1. 55.2 [ ( ) ( ' l l d :  lic~,:i, (ili. l [ ( ) ( ' I I . ,  

o l  ~ ' l l ~ i : i i l  f i n  ( ' I I  Ar] :  112.7. I I _ . .L  I I  l.(i, l l l . ( t ,  121L3, 
1:211.!I. I~9.1, 12!I,2 i~ir~mmllc ¢ ' I I I :  11(1.7, I I I , !L  15!1,3, 
13!I,fi Id,'.mdl~,' ( ' I ;  ITl . ; l ,  171.;, I ( ' ,  (1]. 

MS-IV:  m / :  ( 'Z) :  3n l  ( fMl,b,) ,  :15¢i ( I  I). 121 (I I I I I ) ,  

I l I I - I "AB  (l i,,,~il iw ') XI,~: c;d~ .1311,~'13, f i ,u I . l  14[I.~34. 
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o I-] 1, +::U/[J~[,, !¢d.,~+,-.) t ,z~b. / , / im/~ ~J 

i1¢ [~i",~ , ~  ~ , - " . ] l - , , m  -~. 

1! ",.''1¢ t'l>~ i 27~ \ l i t : i :  1.7,-, I 97, ! m. ( '11:. 611): 2.1:~ 
iln. ('11., N. III): 2.;'-,11 (m. ( ' l t h  N. l l t h  ::1.7,:~ i d . . \ r  
t ' l t  N. I I I . . I  =: 13.2 l lz) :  :'t.t~t Id. Ar ('fle N. I lL  
./ .... I:'L2 Ilz~: :~7.~ It.  ( ' I I  ( 'N.  211. .I  = 2.3 l lz) :  7.2.3 
7 :','-, ~m. ,~r',,,,,,tl,' t l .  311). 

( " N)xlt¢ !( 't)( 'l+. ¢;~. ' , l l l z ) :  2 0 . 1 . 2 t . 9 .  ~',.3. (;0.7 ;dic?,'clic 
( ' t l :  : t!L7 : \ r  ( ' l l_,  NI: -2.{I  ( ' l l  { ' N :  11~;.7 t ' N ' :  
1:273. 12", I. 1'2.",.!) '.,+t'+,,mti<' ( ' H :  1:9; !1 "+,,,,.,,die ( "  

= Ethul  I -B~ . : / ¢ l l , q .  c id i . ,  -2- . .+ t . t ,  7 

11~ (I,:[~r!: z , i ( '= ( ) )  I 720 , ' m -  

:fl  NMI< I ( ' l ) ( ' l ~ .  27~} ) , l l l z ) :  1.'.)1 ( t .  ¢'1t., ('11~. 311. 
./ = 7.:~ IIz): 1.33 1),7, Tin. ('11_,. t i l l) :  2.1,~ t in.  ( ' l ie  
N. 21!~: 2.11 idd.  ('11 ¢'ff_,-( 'C),t-t .  11t . . /  - l-lJi Ilz. 
.1 = .',+l) 11zl: 2.72 (de1. r 31 ¢'1t. ¢ "¢)..l".t. 1t1..I = I 1.6 ltz. 
I - ~.l) l l z ) :  ~!1>, Cm. ('11 ( ' t l . ,  ( ' ( ) : l ( t .  I l l ) :  :I.3T <d. 
\ i  ¢ ' t t :  N. I l l . . l  : I:+.5 I lz i :  3. ' ,2 ( , I . . \1  <'t1: N. l i t .  

.1 = 1 3 . S l l z h  l . l : ~ ( q . ( ' l l :  C'11+. 211. ./ = 7.311z!: +;.7,', 
+;.",l; C n l . . r . m . l ~ ,  11. +5/1}. 

: ( '  NMH (¢' i>( ' I , .  lin MII~): 11.1 ' . (>( ' l l : ( ' l l~ i :  22.2. 23.1. 
:9),',. 7,,, I +,lhv~li+ + ( ' l l , ' :  3~;.1 ( ' l l  ( ' l l : i :  .',1)+~; :A, -  
+11:  N :  ;,7.3 7'11 ( '11: i :  ~i0.3 ¢) ( '11, ('11~i: 12~i7. 
1:2":O. t2"<.l, l'2S , l l ' , , t , , l l ,  (<11~: 139.1 i+zr,u,,l~, ( " :  
17: ' ' ,  ('.() 

\ I > - I E :  .+ : I',+}: 2+;I I M ' ,  ~t' ,~k).  171 (1011).91 ( 7 1 >  

A c k n o w l e d g m e n t s  

T h e  au thors  ,.v,:,uld I lk .  to  t h a n k  l ) r  M:\  I .ym'h for lwlpful  
d i:--~'u+si< m:+,. 
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c'h.rt t:r (1!t91) 131. 7L~ 7:22 
b) S6raphin  1). l . ynch  .MA. Dura l  (1. TcCrahcdron LrH 
(1!)!1-~) 36. 57;'11 373-1 

3 Picothl  ( , .  Mig, ini ;w P . . l  ¢h?/ ( 7 / , m  (1!)~7) 52 . . 1796 -  
.17!).x 

I :%haefi,r F( ' .  ]II: TIP, ('TltmP~tr!l ,'(/ lh+ Ndrd* (;P"'+I' 
(Pa ta i  S. ed) .Iohn 'Wiley+ l .mldon.  1970. 2 7 6 : 2 8 2  

3 a) t ' ah ,mo ¢'. ( ' o s s io  FP. Ar r i e t a  A. Odt ' iozo la  .INt. 
()iarlfi,h. M. () l f lor i ; t  .1.M. I ¢)r,I (h+ m (19.";!)) 51. -~77,(i 
37 I.", 
h) l ) m d o i z e  I-'. ?,h,re+m ,II.. ( ; audmn; , r  M. Hull ,','.+. ¢ "h . .  
t 4  ( 1972L :l~ 11 :]s 16 
,"j I ( a t r i l zky  A l L  I h m a  Q.  Yanm Z . . I  ( h q  t" 7 ,  m (1!)!1,"*) 
(ill. ;]107j 3 I(1~ 

6 SMzmalm T N .  ILLIcl i th,  R\V. t 'hr i~,Ivm, en I'R ;. I 'hmf fard 
1"+\. / .Ira ¢'ft, ~.,+ ?';,',, t 1!1~0) 102. (~llil (il(i:l 

7 II+m IHI. l 'hmdjouk 1 ' . . /Ch"l  ('1,+ ,+ t I!IS2} 1'7..-JO?~ll 7RI:L + 
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