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.":';.~<. '",,:.. :".; "',: '.~' ',:': .. >~~. <'::'.;:;:'i:-::'~::,:;\::; .' i ',,:.. .' ,:-::' ~ .. ,"

:.. : ,',:\::;::.:</'.~>~;<::':' :/:?,;~.~.~:;:',:, ..:...\<:,~,:.:~/:\<,:,;::,\>,,:. ~;,::.'{.. :~:'.;~~~,,)~:,~,.: .. ,:.; ..:' ~:.; .;..::":.
, ," . , ...." .. " . ,,, , , .• ' ... ',\'1:£\ ," ..,.' ,', • ,,;-.ll:S " .......~ .•• :.;.. , ..... ~. "

.. '(~'
"., '

, . ,.. :.' Chemical ~ynthes'l.!i',of..ol1,gori"bOriueleotide's-:hasjjeen ·,applfed'::to"··, \ '
.. ,",;., ":~ ", "~' -': .",:,,':. ,:-.~,:.:~:.: ,:'.:' ," ..,:« ·.',>'.~~,:'~\,·;>\";<.~\·:>~J~··,-:\~:: ..:';}::'-\'l"> ':::.:".>',~:':':' '>'~"~,:.::':'.~-:~~~-.':.,::'.;~ ~:;~ <>:.~.:.\ :' ~>~. ': '

'?«> prob.lei!ls~O'f"bioc~eirii~~l·:,i.!'te~~A:,'~::sYnt~e~~s •.o,f·a)nod.e;r:lJ1I!s~nge.r: ",' ..
\. ", • ". , •• ':, .' .:' '. ':,' ,.'.:,'.,,,,~~~, ~":'~.' ... 1 .... :-",~' : ~';'~ ... '

RNA coding for' N-f()~lme:thionYlanglotimS"in'~d..use'.of:.a :sYl1'thetic' :te.tra-"
. , ...•. '. '.,~,... " ' .. ~.' • ~' ••.;:,,:.'•.,:"" . ,.. r,~ ..,.--:,." .... ,

nucleotide (APupCpAlboWll!.to celluios~~raffinitr chromatography of .,
'. f' , " ,.' ~"". .:. •

isol.eucine tRNA were proposed~".
,". " '" . " " . . .

"S~theSiS of t~e req:ired ~r~;-'and t~~anu~Trtide·blocksfor,

assembly of the thirt)';nucleotide ~el)Ser sequence.was'carri~d·out
. '.. ", '?!;;,t~ ,

by the phosphotr,iester method developed. by. Neilson,. In ,this method,

a nucleosid.e destined' to 'be~ the S'-tenni,n'aJ'residue,prot~cted'wi'th

the. ~cid .~~ 21-0-te~NhYdrOp~~1 '~~~p, arid; E!x~pt.·fo ... ~,:idine. an

~-benzOY{ group, is further protected. by a,S'-trlphenylmethoxyacetyl

group- which can later be remved se:lectively,. This protected nucleoside. - ' .. "" " ' ..
is phosphorylated at the 3'-hydroxyl with 2,2,2-trlchloroethylphosphate-- ,which is subsequently coupled t,o the 5'" hydroxyl of the second nuclen-, . i

.' .", ",..: - 1:1 ~

side, protected as the original one,; ,Addition of further nucleosides is

accomplished by th~ same· two stel~'procedure, Yields of :OUPled products

,(?<1ppeared to depend upon the sequence alfd nucleoside being coupled; and
, ---. . '".. .' ,

ranged from 20:7~.

Relative rates of 'hydrolysis of the S....protectinggroup and. ~~ .

N-benzoyl groups' also depended upon the sequence, of nucleotides used and.. ~,

i
1",' • "::;

an un~irable extent of loss of N-benzQYl g~ was found particularly
. . .'"

in'sequences containing adjacent a~osine and cytidin7 residues o~

•(J

/
Hi \ .. .;:.
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',:':,' ~~:;".: ... ,Jl"":',:. ' •. . • ,,'. ',' "',
;'," " .' .-.. .,-.\: . ~ . .:.,:.,' . -.~ :..

" . ","'''''.."'" ~,' ':.\ ""',' .. . ,..',-- .. '~. - ~,:;.::..:'., :..... :; .;:,:~:

'\ . . ',;', ",'. . ~':,:' .::" ~,;". ~, .. , ',~'. ' ~""'l"'<',>;,):.:'>;, ','::':' '0'.

.'. ':.. ~ ··'~tid~~ ,and~~tic:i1ne r.es:ldlles~~e~ultsobtained'Jn :t~ese:re·a.ct~~"s: . '.r,';.,: .
::-:'"r,~~-,\">,~~'~,"'::'~:'::~:': :~'~,~;" __~ :~ ~~:".:~,:-,-'~~.~-,~" ':~':~.:.c. ~.~::.. .:~~:: ,~.~;.~:~ ~.' ~':~ ,_'~:..,.~: <:~< '._~:,':,':.;.~...;-' .:::.~;-:~~ ;_:~:Z."-;.~ ~..i~, ~~~: .. ;:~:: :.~~,~;":~:.:. <:"'~·~2,, ' ~': ~.~ '>-~~'~'~': l~ '. ,. .

....•~ : ~: ···.were::adequate:,to·al'lciW, two~tiloclt couPling'reactions to .~.i:attemptec1.··:,·.;•.••.~.

,,' ' ,:}:.'a~~.'th~.···~.~~~~•.A?f~~~~~~,~g~~iri1.·;~~.~ti~~~:~~l;so~A~~~.~;'.:·~~f~~···::: ":'.

. .... :.. , on-c#etei,(~eprote~ti~9'~eseprodu~\:the,~j,~l~,o~·::~e.e~pected:..

. ". ':', , '.: "', ":,' .>o:':';.~ ,' ..-'.' ';.... ",.::;~: ... <- .:,': ,,': .' ':", ,."::. '....... ,:'~.:.~.. ,; .. ,'~:::~:;~: '. .;:":".-;,'..'...-\'......"'" -.: :':::,\;i,:.'.:, '
, . ... : 01i gonacleoti des •. was 'Q~~ :prec;luding.·furt;llI~lC:':cI\ar:ac;te'M.utj.on;' ;,~ftf!.":"'·..

, ....,..,,:,-'.. '. ." '''\~', .: <'~ ";.~.~ ;.' '....:','.';::,,:,:.:<,:':". \ <:: ,.~.<\;~'" ,_~1 ::.' ,~._ '-,;:,:::-',: <:.( ,'~':: ',""::-:,' ::~ ~.~:;;<:~:,,,': '. ~'~':~'}; '; , ,

"ainiPlete deprotectioit.'of":the shorter.ciligonuc:1&ti'des·.'·synthesi'zedbY"
,',", ,'.',,' ~(:'; ..~~ ..\~;":. "". :-',:.," .. ~':":,,:,<~ .~' :..~::':,'i~,.'.~·: .. '~.~:'lr~,~.'·' ..~,.,· ..:·<·':·..-: ..~:-.;-:'<> .. iI>"·':': .

the stepwise addition·'ofnuCleoSides~JOw. ·but:.adequlite ylelds were: obtained
, ", .,.~.' l:-..:',Y·· '......:~.,:, . .-.~:':':'.,:.~.>. ":'.'-~.>.:'.:.'.~:-::~' ~.~',' '-:..;,,:':-'

wh~ch·all()Wed.~?~t~t:Ionof·their(S.tr~ct,!res·(,.. ~ " ,. " ',:,'
,r'hese:uilexpected difficulties -;'tth 'the'apparently, uni'que'pro- ,.. ~ ,~ ... ,~ .. " .. . ':..•.. '..... ".:.....': ..; ...'.,..~ ':', . ',' " '.~,' " .. ", '. ..

perties of ~ifferen~ proJected"oligOnilcleo~ides,~geth~rwnh ·the length

.:n::u~:::: ::::::~l:;~~:~~~~ns:~Z~::~n:::. . . . '~ .- ." .

mechanism of coUpling .and \l9SS.ible'bindingto· a~ddegradatfon.bY Zn/cU
. . .' .' ..", . ,......, :;.... ". " ", '. . ' '. ... .. ,

couple used in complete deprotection s~s were.,disCussed to account for. . .. ; .. ,

these difficulties. especially wia, loriger sequences. Potential solutions •
, '

based on these hypoth,:ses were' proposed.' . .-
The decision was also made to proceed with the ~pl1cation to

l' • ...

affi ni ty chromatography'•
.. ' ., -, . .

Model studies demonstrated feasibility of·incorporating.5'-

. phosphates or 3'·phosphate,:"linked decane·cliolas possible si.tes for

attachment of the affinity site to cellulose. Coupling ,Of .protected

seqaences to cellulose via phosphOdies'ter or triester linkages were. . . . . '. .
'. ,'~". ~

not suitable'. but coupling"to cellulose via phosphoCliester after de-
• • .',' - ,-':',I-'.......~.

pro~ction was dealnstrated.Affinf'tychroma.togrliphy of isoleucine
. ,", .

latie>n.~d and leucine labelled b~lk-tRNA d1dnot indicate evidence for

specific binding.'
, .

•
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