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·rar;i'..~r~>h':k-,:~.),cho;r!~;:'~ .. _~:r-~l 'tr;Il:(.'~' o'f ~-a'tr.,,""o'l(t!;(.·,~al:l~·'·()f.,t:hC' Jnll.t.~\'!".·tt·~
.. ''"'' .' , ".; ...

., .

"
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..

" . . " . .....
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, .

Provided the eD;:;:pollnJ~ .arc· sU!dc'

, '.p '".' ,." ,\ , ' . -. . .

c:':p1oycd. "High"cr' ::>o1i:-tll'L'nloeight

. ' ",

In ,a':=.·~~tut~-·.o:- }lC;lVY "':Iter ·a::(! .. ~.ln (}rr.~n;c' ~o:ly;lon~ ,(5,':.!C~ ':)'0; tct.r-ahydrofur;ln.
. .... .. ,

;
,r,rob:lhl:/'~'C~;lU"iC' pf fhto: lo·"c:"<~olub1.~ 1t.y ...

. ..' ~to 'ail~li; It ·I~.pr.d"·rah~c·to uH·..,.base.,eataiy:e(J·r:ither. than aCid-eiltaly:ed
. .' ".' • 'lo.' , .• . - :., '.. .

e~dr:tnr.c •· ..11 i ell ·.is ollchs.i"ower (9) .. Th·c·l.,.,,· recent Qc'th'''h usc~ f~r lc.·i~lle.. .

, :,' ,:
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1

~t., toe:"~' :,\'(".:: (' /" : tot t I r; f. 'l;tT);{" t'~~{'!,"c~. 0(' he ':l\'Y ....rt 'C r~., 0, i.:\tcu t'c r.lt ~J .. ;'
'!v

G..un: 1 iit.· ... of fully J,t;Lt'c.;t.lt(,"c! j,ct\,nt"!> arC'
'. .. •• ,J''to ....

•• t· •

" -' ., , ., .. .:... ,'~

~oh"~n':.~<. Ttl 1 ~ ~-:O'i"C,of ("J..;:h;l:ni:c l'~ u~cJ ct. ~'cn:Sl\'~kr 1f p;lr':. ially-"h'ut cr at ~J
:." :0 0',

:,·t';:....;.H.·!Ioar~ rcq~d reJ: or i f <;'~31l
" " " ,t>' • • _ h'

'l';~t~~n:·J, Fo:' th'(' latt~(' s('a.lC'·pr('(,!u.:tto,n of ,fuJI ... ~eutcTatcd 'c:dt,.anvl 1:0;-,. ,
,.' "'..' """. .... A'" . " I'

>, :',' •. {~n" '" " ,"Y, ' •r", 'f'C'lmJ,~. Jull lC'tl ::mJ.frC"·,I\'i lIe ;" I, h:,:n-c de,vcl0'rcJ:.' CO~J!"tC"TCUrTent. .syHc:,,:, .

, \
,,'"~ ,

, ~·c:"·tlii c.:trbl:>n .:l\:id< such "l'\,:irif~,:' c-'~.ch:uii.:c proton~ i'rl Jcu~crat~J

. '"a 1\'C'nt ~'U;'iJC'r:' ~;l; h: conJit 1 on" ~ :1 n:' ~cn("~31. 't.hc" I':'!Qfc. .~d di.{" .t h'~ , proton.
• ' , '. • fit ", • ~ , ...

',f t.("=<,r~' f~Ci 1c t'ne ,hitH:~ca fa 1y:'c'd ,(".1 ch~'nr.e. f:tcf.,tn)!c of ~Jc,-id,i.C'prot em'!. ,i ~
" '

(~:m1:-' .:\,;C{'l~p l'h,ht"u br ~,;i rhon3t toOT Jt'ut't'fOX ide (;It. ~:1 y~ i ~ ...h(\.r.c~!' , e). d.~t'.t:" '

of '-'e~ll~' a'cjd~c'i'r.otO:1!.; i~·.f.1dlit4.t~ by u~intt ~'itlc ·iL:" in.,lfquid 3::::"'1or:l:l(1)"
. .' .., .' '. ..' '. . ~ . . : " '.

,,',.'. ~.' 0:)·, ',' . '. , " .' '.' t"
",elc.;'~~l .1:''1 .... ~u..l~(\n .'.' h:we shO\o'~ t,\at ""hem nTor:l:lt.l,<:: C'o~u:1d~ arc;. h«:::lte.... u~

, • • ~ ff. ~ ,

...
l" '..

.'

-
"

"to' 400" '" d.h ~11 d.'u:,;,: J('u,('r~.l i.:f(' .~O~(' deutcriut) incorporat ion, o\:cun', . This
• # '0;' .' ,,: • , ' .... (',0', , ~ . ..: , - .' •

. "'s::.e~fl~J h:a-s.'bCc1\ :c:pl0}:C'd fOT'thc succ'c!losfu'iperdcutcrat-'i911 of a:'Oe;'uic' ccc-
'. • CI.· • -' '. ~ , "

, • t" '~'L "h~: 1:"'()3}'b:' h :(H~l) d " . h' .. (14b) h" h'
,ro"J~'l. .<5oU,"a ,3";, n.a~t.. .1, t'n~ , ". tp cn>'1·, i. ,3n a.nt race,ne ,,' '0, 1(;: arc.·

, ,', . .. ' . . . " ",,,, .
... " .' ' •••• J

n,.:a~lc.'~ to. "t~~(o·ro'l.turcs.,3round'400~ .. , I;'or $vstt:l~ that"" arc" unstable'at,
, • ,"It: ,q'

thc"r·.~i:t:h tri:~r3turei~. ·th~·('.(chi1n~c c.~n be ··en.h:l~cc~!' br rl~$in'~' th(' ~:ts id ~~; ,

of :thc '~hm by :he ~J~h; i<,~ of ~·~i\.Q'd;Ute~~ljc{":).. ·
, " ". .

'. ., : ..'

.'" ,Thc':.\fn ~h!:3d\Jant~ftc~ 0: h:i5C.'C.:it0 l)'i",s' ,c.1chan·s::c.l~i.:l c~srhanion5 arC':

"U)So=c:ti~" '~:dc r~~c't'i~"s i~·Ji~l'rurion:ilS~.J,' c¥cd~~-ti~nOSb). d(,C'3T~","
". ',.' " ' , , • , ' . • '. "CI '

b
·' .:.' 't' (ISe). ,'b' ""f' , ,(15<))' '1' ,~('" '.. h' ,'t nst') < ,.. '
0;114, .10000, ". ... caT C'flC' l'S'U.3t1on " 05.S u ~u str3 e '.

"" , :, ' , " '.' ,

'.e'tc~) otcur f ..;tC'r '[hon'exchange 3nd r("a$:t'nt!:~J~tbechoscnC4.reL· .... ,

"
, , l

"

/,

'-, ".\. "

-.
.,' f,', .

.. ! , ," '. " .
flowe-vel'. tbh. ~can becaDt" very' expen5;~ve,.n~: !flcan-

, ';.:',

"

.' ,, "

-'-.,
':.. '

D ,'p. '

proc~,,, "to occur.
, ,~ , t ..

-b,'fully te.' bloc}, 'Out 'Uhd,c'$ir,:~ ~i..i~, rC'acd~'~/~

,,' hi) .' Oftetn' ;~;y srro~f:~:Y': l):lsi~t~D:!'.SD:s),:~riiJ/OT.:hlgh·t~r('.ra~ure·:(CaOD
~. •. ,. ..' -. . '_ '.... 0' '. • '. ~ ; '':".. ~

"at '.too·) condi t 1Ons."clJn:'bC'us~~ 1.n tirder:,t()", get,:':a.n e(fe'et'h.-c, <'xchange
, - -- '. ' • ,. -. ~ ""',-. t ~ ..
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. (Iii) Acld-cataly:ed Exchange

.
.

, .

"," .

'.' Ca) Carbon~·l·containlng coCpounds

H)'drolenatonSat .'enoli:able positions In ketones Can be nchanled

, (or deuteriu. In add as "eB as basic .edlua. AcidcatalyU's is partl~" .

iari y suited for deutedua exchanieo( ketoneS: "hich are iprone to undereo .
, . '~'. . .. "

··bAse,cataly:ed'self~coru!ens~tion(16)and "hich' viII not stand dr';'tlc basic
., ". . ..

treat.ent; . Al thouehC:_phor· undereoes ~ocaplete deut~ntiOn ·wider basic con~
. . . \.,. .

ditlons. cOllplete .deutentlon Is also accOQplished ..hen the l.etone is heated
. . . (17)
"ah CF3COOO-D~O at 130· for nlnedays ,'.
',' ~

•. (b) n. cubOnlu: ions ,.
Discussed Undi!r .,sec,tion "Ac.id-cataly:ed, De;Jter:lua Exchan,c via

CuboniuDlons'~• . ..
(iv) ,Chroaatolr:lBlc Exchange- '

Oeuterluzi uchanle can be achieved by coluian chro~.n~lraphy. Exchanic

Is accoapl hhed
' ,·v·· '. . .

by p&sslfl substrates vithactive Dethylene groups adjaccnt ~o

."'.' I ."' ,".. ..' • ..:

.. carbonyl groupj throuih an alualn18 oxide -colUlln "hlch 'has been
-.~ .; .

., ,with deuterhaox ide (18(" 'it~~
~: ~ .

pretreated

AnaIOloudy. ,u:';nq;id chroaatoeraphYan ~iso be used. ~s. a labeUini

technique'. 80th basic C/9) .lnd aci'dIC{,20) IU~h~toenphiccoiulilns h:lve

been us~ to' exCh.lnl~enOli:abl~ h'ydroicins.,.rt·shouldbe. pointed out: that ,- ­

labe'lle¢;k~tones can b:'ChroutoJra'Phed. vithout'loss ~f d~tCl'ri:m, on, neutral

Carbovaxo;other supports(Zl) .In addition,'aro-tlcprotons can also be. ex-
. . . . . .

chanled by ·12~.Uquid chr~~olraphy(m~ ,. ". '... .... . .

'~... ' .. -..... .
. '

- ",

" ..~ .... ,,.

Netal~~taly:Cd Exchanee
.. ,'" \,

. Catalytic· cxc:halll"C ( O~~,~(thC· earliest' IlethodSUScd,:O introduce

oJ "'

,~ (v)
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h;'Jroc.;nh':')h~. '('si'<'c ~ 1J f~'ii ~clc.:~ 1 \:i tr t~ no:: 'rlcsi'r'C\.l. [x,c...~3nbC rC;l\:,tior;s
". . .'. "'. ~.. \. .'

, ' . ~ '. . .

, O:l ;l =c~.ll '\uTf~.:·c'~:u·t:':r~lb\'tC'd to ~hc; rc.act·l~n... in ...·i,l"·ttJ in~';lta'lyti..:·.t,lYdT~-
~ ~ • ' • ... , .' ••_ • "'. ' •I.. \ .-!

't:t':l.l:'i..:'l:'\' jnJ,.h~ul'lc ,...,ndJsoOcl"i:at'icm., The ~purcc".'( Jcutcnu::ain catai tic
" • iA. ." ", . • _ '. •

C'1,hi:l~(, ,n'i;lthe'r',Jt..u~,~,rl';hJ~' ~r ,J~!JtC'~i~u:'1 bxiJC' loiu:hthela;t'cr Tnssiblr'

ji.,~':odatir;~,:cr. ~.~t.nl'+st'sur'a.:cs.,•.C.ltalvtlc cxdi..angc can'b,,' \:'b~~ificu~ ;l~
. • . ' .'" - •• ,,# .... • 'II- ..' .'" ",.. •

• ' • . .• ' .' '>...: .. " f·"· ,.... '.- •

'd,l ~',u:,....~ hC'.l<.llo... .'Hlto hEtcr\)g~n(,-ou~ and ·ho~Gene'oo:. =c'tal' c<ltJlys.~s'.
+, . , . ~ , ,

, \

."-,

('
, ,

"

,I, ,

" \ " (......... , 'v
Jc:utl"'rll.i:lntQ O~':~':'l': ,:It.)l(,C~lb •.\:-' •• \~. ·It' 15 S'~ili'b~fthC' ~9~t

'o:::L::.,~nl~"u!)cd' tc,hni4ucs for d('utcr,J~ut>: ~a~ur.lteJ: h:dri)c.ubons,.lnJ other.,

.'

~"
the rate 'of.. dcutcdu,Q c~:. \

~h;U1S:t:': 0:'1, '::let a'l' C.l t.11 !'~ t\' ofdif.(cTct!'tl~· placed h,lo'Jro;:cn atons in 3~~olcc.ul c'.
, . " . . , ~- \ '. .... '.", . ~. . . ~.'.;.'

t h~'!>c l.!1 i"f(. r('n,'~~, ;) Te UJt~ I1y : ~ nilcJ~~:'te:f~r ~~ 1eC\i.\'~" 'de~t era t i Of)':;r ort;~:li. c,
i-
f ", !>clectlYit\',is .desired. ." ~o=p(:ur..J~ "'-::\~r~. , ' , ..' , '/' t1t:nc.c' CU~l).t.iC cxch.3n~c c,..n onh~'hc.
" ";' ("b't' ,. " -"" ,', ' .. ' , '
k ;u~ed in. r..lrc C.1!\c-:,.-:,':to 'prC'puc s;'C' 1fica.liyand, r;Lrtially·J.,cutc.uted coo- :

j , ;rou~s:' Ifa-.C\'e'r:;c~;~i":a; t~c~~~ucs' i": h~tcrOgcnt"~U!l ~ata lysis :':rc~:'allab'l~

,- '

",

. <' ' ,

, • 'J

, '£c-ncra 11}' 4! 1.( (e.r~.:'1t' Jro~';;'~'S -(-hOlSt" ,~lch.ln~c •. ~ I'io~~,,·... r. '. thi ~ :j ~~ not '~urrr j s i rtf:
, .' . . 9 . "., ~'. '., " " _ "

, ',s i ~c'~ d i ffcr~tl~ ':"..C~;j:\~15Za,.(:i} .U~ int:-oh'e~';;and ~i fferc.ntc~t3J>'S ~s: ~ndcon-
" ,

, '

d~tion~, ~re.u~c:-J~

. "

I. :
, ,

'.
cons.isu '.ofp.lssirig'

~.

, J ,

.......

~hc dculcriu::; ',.as Andh)'ur:oc.:irbon o\'('r • n'iekel on )d,e~elguhr catalyst at '
.,.... ;'.' J ,'j • :., , " • ',., '. . - • I. • '-.

, 300·,. : The, tUjor dh3dv..nt~i('of. th is' prDFcd~rc is r,hat it l.1ige cO~rHc,3ted,
. • ' • '\ ' ".. ."', , «

'appulitus :15: rcqulred:-.- .At'kln50n .ll,~,fP9'r h3Vei~~lopcd.~ 'Dor.e-u5e'ful

'~""'"
.' ...... t. ' ,

. "

, .
" ....

.... ,
'.'" ,












































































































































































































































































































































































































































































