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1. 

1. LJTRODUCTIOU 

The possibility of r~solving n racemic co~pound by CJ~ns 

of selective ~dsorption on nn optic~lly ~ctive adsorbent h~s 

been tho subject of numerous pa,pcrs in tho li tcrctu:re. If the 

e.dsorption affi:::ti tie::: of the d-· c-.nd. 1- forms of the compound for 

tho solid ad3orbent rre di~ferant, then it is r~asonablo to expect 

selectiv0 ::tdsorption to occur nhcn :->. solution of the r:1ccn.~tc: is 

brought into contact with th..; ct(Lsorbont sur;t,c~. Any selective 

'lclsor~tion \_ill thuL rom.;_l t in ::1 tct:-.1 or at 1'-.'lst p~1.rtial 

resolution of the r · ccLnt0, 

r_rho GJ.rliest ~ttorr.:.pt to She·; that optic:l.l ~ntipodes might 
II 

be :,dsorbec1 to dhfcront Je,_;r:J,)~~ ':::_ s m~~-do by \'Jillst2ttor (1) in 

1904. Usinc woo: 2nJ :::ilk as ~dsorbonts ho tried unsuccessfully 

to domonntrctc thr; uul8ctivo adsorp·cion of one of tho active 

antipode B of ~n ~lkaloi~ frow ~n ~queous solution of the r'lc~meto. 

viork7.n:-:; ·.-:i·ch dl-..• --o(-nc::.phthol:J. ZOr:J2.nd.;lic <-1-Cic;' Porter u.nd 

Ihric (2) clJ.i'led to h. vc ~:chicvod ~n :!.lmo..;t compL.-':; .:- r3solution 

by the selective :::dsorption of the d-form fro ':. rcotic c.cid 

solution on ·:rool ~ but th<,iT rosul ts ~re doubtful ~r.d could not 

b..: reproduc- e. oit~1cr by Brode c.md Ackr:1c (3) or by Henderson n.ncl 

Rulo (4). sm~ll partirl resolutio~8 of dyas on ~col have bu~n 

describ,;d by Incorcoll 2nC. Ad '>ms (5) and by ·.!org<:.n r.nd SkinnEn' (6). 

vo:1. Zuler _n(i __ .3ucht (7) shm.r_l:. th8-t thou.gh 0:..-·bro:Jopro}~ionic 

J.cid wos ' 1 :: orocd by ca:.;oin frorn bL:nzonc £olutions 9 t~w :re ·,n..s no 

proferei.1C0 for· ci ther form 2nd thorc;f'orc concludocl th:1t "'.s~rr:.;·:wtric 

sorbtion dit- not e:ceoc.d lOjo of tho .!holv . In :1 l~tor inv~ stig~tion 

b~l Brae_,-.; ancl Broo\ :·- (8) both ·: ool <..n:l r.::yon wercl ·c:rc::<tbd vii t:1 the 

a ctive ~ncl r cc:::tlic :f:'orns of a 1::inc.zo-cot:1pcund derived b~r combinin;; 

2g2'-<iiJ.mir'.v-J. ol 1---cl, __ nc;.phthyl :- n(.~ phon:' l--J .. ~: cicl an~ in no co.so wc-.:o 

Pny selective ~Jsor]tion observ~d. 



.:,."' int .ro~tin::; . ·,;..;ril .. ~il~ on th·.:. r; · 1:-.• ;tivc <:.c~_sor/Gion o::. 

n::.~!c.lo lic ··. ci \~. on · .ooJ. ··::ra }J .- rfor·:1:.0. t~; .iar .. ;in t:m:.L Kuhn (9). 

Since uno r,u, ; - ·i.::- orv:;ion of th,. optic .'.1 i ~ o:.:c rs ·ill ·h . .:; r- ccoDpanL'o. 

by unoqw: l ; _ _.-:-.ts of P.C."': ~rption, ·chen if <. t:.::: r)Orc.turc ~,radi.:..nt i:. 

.·pp1i· ·r"!. ··.cro : s th·:: - Jr.:..t ,_ . ":1 ~- nr:Lchmcnt of' t:-:. ·:. on'-- anti='oc~c hou1d 

occur in the liq_uicl ph:-.c.:; rnd o,~ t Lc otl:'l:. r in th:.; solic:i. ( : dsorb.:.. nt) 

ph . S t • multip1i3~ b v usin~ the ool in 

co1ution of · --nrc.1ic on·:- o::;_' th·; 
0 

!"laint in .1 :~t 100 C u il::-;t L :: ot' ·._ r ··· " 1-:<~pt e.~ roor,J t :;::;p~ r:dur'-, 

L1 r:wme c :·,·::.;:::- 1--·,vo:·otf.ltor~r r-o1ution - .~ obt:-· i/L(~_ but thu l'vGu1t· 

r:orc v ; ri '"'blc • 

• {')ccntl·r 1 Koc;l, F: .b·.r · r.i d.:. Jlo::::r (10) lv:..v·:.; _pr;; ~l·~r.,cl t ·ro 

colourin · metter., b-- con(_,;n: ·in _; t ,. tr: -~: 1inoph:.n1-~ inc ·.:ith th-:.. (+) 

ni:::".lific;-.nt di +'f' :: r nc .. in ·:lsorption on <-nim:..l tinsu ; 1 · i t1.,; r 

I3r< ~l. J.·: 11r~. J;; ., t ;_; (11), or~::in- on th:: 

. .:; L.Jctiv: ::u;orp·i;ion 01. optic-- 1 <::.nti~oii .. :_ 'u·:r p1·otsinr· cl._i!:: thr t 

both - ool . nr' c· _;c., il' .. c.1~ctiv.:..J.)' •"t-"Jor·b c'.-mc.n(~(: lic ?.ci\: frv, : 

r. r.r'\.l(.OUF- .. J.coholic ·oJ.Ttior: i broucht ir:to cont<ct · .. itt i'OOl. 

Optlc~1lu ~ ctiv qua rtz 

r"£ol'ltior. o:;_· tut: XJ01-2 on q_u· .rtz. Exp .ri~_iltin~ on rac~mic 

ffi- t:ll1o- or~ .. ~.nic co -~"·1~-~~~::-: :; ucl~ .. :; ,_-._1-ch1ox·o ui;· ( ,1_i:n;:; thyl:·:-lyo:-~ i~'-..) 

cli ··m:ainocob,· J.t~ T:-uchit>. ~ --~ob .:.?:·.~hi ::-."1d · ·;.}:~ .. 'lr" . (13) found. t ll:·.t 

if :1. --r.J G. tur· tJ' ,olu-iij_on o:: t:.(. r · c ... n·t · · - ,. ::1J.o- .. i to cool 
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ith tL ~ qu~rt ~ u~ d. 'Urin.:; th . 

t c chni-:· tu o-:. C<.Jlu:.m c-.-:;:._ .. to; -:r< J.;~~~·, K: r :- ·.unL.. ·nO_ Coumoulo~ (l( ) 

sho·.:r. !: tl! J ,': i:i ·.:. r . !'!ti .~l ~.tcCOrpticn oft: ~· - i.l.- TIL 1- fo:._·. ·:~ O'i.' 

Th·.:: first cou~_;1lc..t .. r .. : olution o:..~ :1. r :- c .. nic [ ub.::t- nc'- b/ :.J.Y'.'1L 

of ocL.:ctivr; '< r:o :rri'~iOJ .< · .. . -:-) .. chi ·.v_.-,_ b·/ L:.nd0~:~ on ·.nr' Rul~ (15). 

T:!:"..:; r --.c u~"'Jic co· · j_)ou:-1C:. 

tu~: .... o_, l,..._c t o · ~- (:-olv .. ~ ;t. 

fro ~-, the· u.f!T _ r por-t io;< o' :,: . tub:. 

It 

r 0-::olv: th•:: Tro ·:, r Y · on 

.. ,.. ... 

...:..· .. 
V.!..L ~ ~ iron b · ll mill. 

r.: .. ort 

i-:~'~ }Hlr: ::-;olv.;J lt until 

·';o b cl -· rot< tor;,-

r ::-.1::1 - to 

p::.trolv1 . ot:!·. :..· nc. -:; _:_ t c~ni.,u . . ~; :: i: :il:.r tot> t ~:·o~ ·L (·_ 'b;: 

Ih:.::c .~r:--on C'..n ;: R'.~L ,<xco:p·i:; t:_ .... t tl!.:: G".Gv · -~ ~ ;;.o::;:p lo·c, ly :: l u t .:;r: 

'I'h,. ! i ~· · t f r - ct j_on ~- .. r. : . t:r·ui'l~:.J.:·.- (,-rot -~ t..:;r.·; ,._ i .:i., i J.-n n : , .n6. 

th<;n b r;:-, ·tin - 1--rot · to:..··, • 

J --.: j_son :-nc:. '.rurn . r (17) :::· o~md t h .• t 11.:-n 



J.- .. 
U.1 .• .. ; top s:ction yiLld~~ 

upon ::1.:·-onifr.c:·.t ion ~.n ci(l ··itl"'. LeA.] "" -18.2° Y:hiL, tll.:. lo·.: :..r 
0 

s .ction yiG lt:c..:d c.n r- cir' .. : i th [d. J :.: +611 • Si·:·,il::rly £lr .loc -.ncl 

Go~·(; r ( 18) obt:.ih ,:_ . cl0.-r s .: p:--.r "'.tion of t o rlie>,ct·:..r._ ioi£or::_ ·tric 

N-b::.n--:oyl c --cloph· pt:-no -t: • .3-·p·rrrolF i !'L-: f r ., ~ -.. , ,... 

·- ._.J ... ~ .. ~ ... •• of ~. liqui:l 

Tu·.t t: -. ~;~r; .. ; 1irlc nr.t~·.:...· : of -,h _; c:..lJ.'.llo::.._ : :ol...cul.:. caul~~ 

1: , ur:ocl to .ff ~ct r(.. .elutions of r , .c ,:;nic co .. !pounC:.s :.:. cho· ·n by 

r..:.:in:.. - . olv .n.., th . i1"v.i. Cil,·: t ... ·- t:l: t tlK Rf ., 

1- . · .~'!Ji 10 l~<.:i1 
- 8~ ... G'!J.J. 1), . :_. r"~~ l_:~n t:.~. :-.. r .. v~r~ 

d-so lv .. :nt ·;1: ." usc.f .• 

Thay 

con cludoC::.~ tt.:;r·.for.::, t1c.t t h- r c.::olut ion \. :; ,'l_uo, -t l:.. _; t in p-rt , 

to t~c ~s~rnmvtric C2~-r - ct .r of c~ llulo~c. 

Curti -n(L Colc:·:::bo ( 20) ,. r.:. ''.bL: to t;"' f .• ct :;;, -:-::.rti ·:l r . colu.;ion 

of . ul.~ c·.llu, for · i~ich ._,.j ci:fict;; · ' <l\. :: i ~· .... t'. end th-:: t.:.,chniquv of 

col~J.r:m chro :-.to .::r~ph~.-- u r,c.."'- . 

con t . i ;·Jin : :-~: r xcc ·,r, of b·:::; ; --h;.. :.:-. ·Jxc~.n.·~··...: r.·.ctj_on. •:_i,.llt be 

E:,Y::c i. .:::ort !it tL:-.r. .. l J; ~ iv, . · ,· ~ o:rgtivr . . 

In ··ppJ.:··L1;- · colui::n t .. c:miq_u; · to t L. r .. :::olution of ·· cic.". 

c .. st~rr· tl ·.c.~- cor.:-~ i11c d. (2')-2-octyl hy:1.ro ' .• n Jlllt)L:. l ". t ,; i th br;.tcinc 



t~_ :. ... ,... 1 ..;. ,.... 
• ~ - ;,Jt,.. Culil :·. of br-.tein::. 

::'.c.; ton.J. Th.:, ~-ir . ~ fr ction::1 co.1t in "'rl tJ.c; ;Jrucin. s 1 t of 

(- )-2-oct~rl h·rcJ.ro~;~.r. phtl::~ 1:-,t" r.:~·. i r. on .. :.,:{·) Jri·:.:.nt 80;J of th. 

the:or :tic<!.ly :po~ · ibL :~,aunt :>::· :. tJr -;-:.:. o!Jt .in .. ·, in ::: 9'7', 

dccr0~ of opt ic~l puri~; . 

t, .. , <ti -rclmi~1r :. --1 t o;.' ( .:!:} -,;r~,n· · 3-:r. tL./J.c::clol.:.Jxyl .,;c..rc _;: 

phth~l .t~- i:l :-. colu·m c.:!' ·u.~.~~·c:min. but t!:~ :...·, t .::i ·,···:- :10·(; 

c~ncrE lly -ppliccbl -;.n: in Cvrt i n C . ( -,. 
._ .. .__.. I . i th (±)-2-

bt~t~;l-t:rr~.l':) ·;.n p.lt __ ·. l ··tr. on 1)rucin .. ~ Oi11J }• rti ··.1 or . li_ ~lt 

in o1uuiJ it· · :t' " t~. r t .. n .. :cr.· n · ·. r .. c ·~ionr. in t >. <;vltL-1:1:.. of 

rc . · o 1 u t ion . 

octyl-,l~,'clrot , Jn pl:th:·1·: t!.< 

colu .. :m: ~ .1 t o,:·. t!. .r "'.n.-l 

In tl:..c c·.;;:. of th~ 2-

·.1- .. loY could. 1,:..-. o1ni tt·:.l fror 

97~. r :..."·0lut ion ~'. c : ... i.-- . -· iry .:.lutin::; -

:::i:x:tur. of t :.-:. br,_cirL r;:-.1 t · ·cD.rou: '1 ~ culu ... :r o_ pur.;; fil t .. r l'.. il1. 

on th~ filter ~icJ. . 

mor :: :pci l:.: r ~:ol· ·,,,t to !'.~.~~.:ot.: t!,. 'i . . :::.oc .:. · .tie; o:· the r;c.1t.:: r.r• r.~. 

t::,~ po··i1JiJ i -'; -, 0:-~ :..· ulvi;.!~_' r ·c .• ·ic ":>':.;~~- b·r .r.·:-· .. t~.r(,~· :-: 

nptic·ll;,.· ·ctiv. c.t:.~,; ... .,:;.:c!:--_1",: r ·} in ·c.t:~ ( i(~ r ... ot t . ::t t:'!.l:. 

::)l~1!'Lt·~ - ·,:·· ;-r~:r.: (:22) ~.l:J r ·r t~ b :... t he; :.:·ir- t ·:or1 :.__,r~ to 

:'ctu·~ll;,- tt .. 'JJt ta l' ,sol·:·. r'•O" :ic ... ~bet .nc~~-· on ion ,,:.c:1<1:1~ .. 



6 

rc:1ins :cnc ·: ·~. r:: 0!1{_ -:· _;(l on thi;:; ·.:-J r ·::: nh..;n tl.:..- r:m::.·~· ·;tions of 

.cBoth llt. -.1. · .. · r FLlblinhud. 

r . CJins :fr,);-: both th' optic. 1 iso ·,rr: o:t· (J··· (p-hyci.rox~rpkmyl)­

but7ric ;:.cid <mel fro: .. · :-p-tolucn .. --culphon;y-1-1-tyrosin_, b~/ co-

concloncing thu -cicL Pith ph .. ;no1 ~n(i I'or::1" lc~. : ... yd. • ',' ·.ry 1i tt1c. 

r .c cni s{:tion 0ccurcr:;_ clurir -- tl.c. condon :::: .. tion p roc··;· s '".:1.t~ optic<!1ly 

·.lcohc 1ic :::olu t i c.n;; of r :c r; ... ic :. :in:.:-, :·uch ·: .. ~-phcnylcth;,•1::. .. : ino 

.o.m~. cl-pipc- co1inc ·,·· .r,. · llo . ;.C. to I>' s~~ ~ 1o' ly t hrou _ _-h colu:·D:::- of 

th.:. r ·,: in , in th:... iwpu th· .t on•, i ·;o .. ;>.r ~.: i .:h·~ b·. pr0:f:' .. r ~nti..1ly 

hu10 by t .: . .- ru. in . 

' ~ . l.rl C vl. v .._., In · .ccountin:: for t :li": 1 : .. c· ~ o:i.' :::-ucc-~:::_ 5 Bunn .. tt a nd. 

b~r t he t :. ric :::viron.t..:.nt oft:-"- iorr.1cr to ;H: l;:::. ;·_ny sG:tc ctiv'­

::-~clsor.,.t ion of c.itl,. _r i ~c:;;:r ;>oE.,ib1c:;. 

Grub~ofcr :·rJ Sc~~Lit!l (23) 5 · .orkin_ :-. l ui1,::: ~ir.;i1--r lin::c 

t..ro -bl.:, to r-.solv<- . neLlie :-.c ic. on -<>n o:pticrlly activ::; :mion 

<:xch:-nf: .. r. 

A;..bvrli t; XE 64 · . . r , . C;)DVvrt-:.c1
• to t:.(; ;,ciC. C.i•.loridL s by trcn.t:-.: ... nt 

of tho r u [dn r it~. t~"i0uyl c~1oritl,::-pyridirw in the: usu . .:.1 \vr~y. 

Th·- r·.E;u} tinl_, product cont--.L:-:d. 20~, cL1orin -ncl ·.-M; quit .:.: 

r~~ ctivc to~~r:_ phonols, ~~ino ~cid~, Jl.'Ot : in~, ~tc. 

Est , rificn.tion of thi:-: r vrJin . ·i th thl.: Co,.; coru.::. ry Lyd.ro:..-:yl .:;roupr; 

of q_'tillin . r0 ul t.:...-:. in ~. --: -·t,.ri:-1 c unt :·.L ; in 25';u quinin_ c1C: a n ·.f 

ul!r.:..- ct .d :.cil1 c-:·:loriC..~ ;._ ro'.l)S ·;rv r·.:~l :_ , r.;:,d n e:utr:.l by coup1in::; 

T!..·_ .. L1 .1 r c in . · -~· ~lms c.n optic::-.1ly 

A clilu~u solution of l:l-:.~-.nclc..1ic <:cid 

in c ~J.or()for:, ·---L p~.s •.. : .. t:~rcu~h :. 150 c . :. 1nn~· colu;:::n of tho 

fin~1- i r aunf r~~ i~ -~~ t~~ off1u ·.~~ ~r~ctionn1ly co11Jct ~~ · 

1l'hc f irs·c fr-.ction::; ·_:.,_,r'- founr~ t\) cont -"'.in optic:-.lly puro 1-
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... '.nclc lie -- cid. 

Thu.:: \1 ~~rr:•it-.. t~:.:. c~isc<•ur~ :_:iil,_: r .. ~.nltr: ')bt in .:-C:_ b~· Bunn.,tt ·m·: 
Td rks 9 Grubho_,_·:, r '.~,c~_ SchLitL -:..,, c· :.~-J t}·:_ ..:·ir· t · ·or!~cr. t o r:.chL v~ 

; rc.r·olution of · r·'.c ~.- .ic co:::s>ou.n:. on n ion ~:.,:cb.'1n.~_, ~ r.~ in n:::. 

so to be ·~r out t::-· pr:.dictionc of i··icButl::. ·.nd i•.i:::: co-.:or~:: ·Jr~ . 

Tht ·ark t~ be ~0~cri~~ in t~i~ dis·~rt~ti~n i c, furtL_r 

in·· ~"'tic.tion L1to tL_ u··., o+- i .--.n ...::·:ch'.n~:J r ·-;· L ;-:- c r:> .cific 

dsorb,nt~ • 

prvc~utions f'gainst c~rbon :-.tc r.r c r1cc ·-~: · r:· 9 .. ~li L; ..:!Cco.:dl;r the 

r- ~olution of · r~c -~ic baL...: on ~ c tion ~~c~\nb- r-sin h~~ not 

y e t b~-n ~rf~ctcd . 
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2. 

A':: ::-s ... c..ntion-:od. in t:_. IntrN: uction, t L . obj --et of t hi.J 

r.:.r:Gr.rcl1 is to further inv " C'-ti :. t.-, tb. possi bil i t;;- of r~- sol vine 

.'1 r~ c-~r·!ic b". '3~ on "' d optic ll;,r ·.ctivL c ·t i on ·..::>: c r. -.n _.· r 0sin • 

.Any cucc;,qc; in t1:is dir .ction .·oulli. h0 lp to .:..-:t- blish th .... n -.son;: 

J.'or :.u::1.1..-tt -~nr~. · :·.r }: t G f• ilur<; s .• inc...- th~ ccn.:-:r~l C'.SSUl ;:;>t i on t::..,: t 

£c. l octiv-.• "..dsor·rti0t, of v:.'l,, en .nti':);.:or.!."L v:f' - r r c c.-!.:i c co:·1pound on 

:'..n "'.cti·:c c.xc': ·:r.> .r ..,l:oulC. occur ll"'..c b .. , n v0 r ifi :.d. b;-y· Grubhof" r 

:--.nd Schlt i th. 

Th:: ,;o r l-: c:->n b~ CfJnv :mi.:.ntly d.ivid(.{~ into t . ..-) s--ctiL)n:. : 

., ) .. tho pr :p"'.r · tion 0f optic--.lly ~·.ctiv .. c :~.tin11 ,.:-:cL"'.::! :.:. Tt- ~:ii ,::: 9 -~ml 

r c- r- on-: · .. :~i ct. ··ill b . . _·:p l ". i n d in -~ l ·~·L r ~ .::ction of thic 

. lpL ~. t l" tl:.~ -.r' T _:_, trio c~rbon --tc-. in tb:, : -..tx·i::. 'i'h.:; s ·, cond 

sect ion of the · 'oi:-: involv·, --: the t,; -, tint; of t .':<. r..:.r;i~:.:: fo r · ny 

s0loctiv..J b<.L viour t 0·.- I c:.-- it~l..:.r o:r' t ::. t·. v :.ntipocLs o:· -

d l -b: ,. . • Co lu .. n t .. c::ni,_u.~r t o invo:- ti'- ..,_ t .. t ... ~ ::- pon::'.i bili ty ·.· .r -.; 

r c.s i · ls · :oulrl thun b .· - .p l i:fL,d. 



'l'~"-' cr~t....it for t:.c. r:.:cn.nj_ti:Jn o:l.· t: ... ~. i:J:· . .:..nocono:o .of ion 

cxcl-.:-.11,:_: . is _d1(;r~ l \'/ ".ttri·outc,:~ to tLo t~:c :EncliGh :-.crieul t·u.r2.l 

e:h .. r~ists Tho;·:pr·o:n ~.nG "l:-y (2t..) v:~!Oy ir! l (; /:8 7 obc:.Jrvecl th;:-t .. ·!.G D. 

::nr ... :Jirwr-.ls. 

-:.nd syntL:.:tic r · .. ociv.:.r~ . ·uc~, c-tud-· :;ncl ·(.r_, US(.d eo:,!...J....: rcinlly for 

T:_,G "tl...v. ::: t o::~ :lyntL::. tic orL,:~.nic ion l.xeh:-.n c r:: 5 invontod 

by Ad:'. .. :s .ncl HolLd:' (25) i_n 1935 7 _.r:.:.-:-.tlJ ~ti.:ul - tcd t~K stuC.y 

of ion o::el~· iV:.:: :-nC. -';;~ -- ·l it :.r~ tt·.r-.: no· eor,t~inL """. v:-~t n~;b.:.r 

:-dsorption - t} ... .: co. ;p:. ti tiv .. c'!.istri but ion 0:f ionic spe cie..~; 

inco lubl · subnt ~nc .; ·. ·: ic~ ... "::>ii'lll ion;J ir1 sue: ... rc · :--..;; tl: ·\ t t~.c. ions 

~-n:'-' b;...· t)' 1 ily : n::: r v-..;::::;ibl~- r cpl-.e t1 ... b~- ot: . r ion::: r'ro;~: ;-, f:!olution 

in cont·· .. ct - it:~ ·;; __ .; -: ~:c:.".~1L,.:.r. 

pol;y-r.Dric or : .. ·.cro .. ol...;cul·· r :-c.b<:.t~nc .... • 1 t:.:::;- ~r.:: insolubL:. in 

co .. ":Jon solv·A;t :.. "'nt :...:. r1c ·. n.:.rv .. ·G-J i:.L:o'bil ic .... t: • .; ion:> ''hie:· 

t' •- ·r bind. 

Tl:>.c c.i::;covc.r;:,- o:C Ad.".. rc -ncl Hol~;c. c of or.:;r~nic cxch::~1~c 

r •:sins ,:-s b:-... ;c~-- u~. o1: t: ... c ~::no"l ::..ci,::'- tll· .. t i :r. tL-:: ccmclc~1r-;::-.tion 
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of phenol with formt.ldE>hydc to forn: :1_ brl;:._, li t.:...--t:n>o rCJsin~ the 

phenol ie hyclroxyl ~~roC~.p is not involvot.~ and should t:lUs 1:-·J free 

to io.lir:o in ilf'!Ueous solutio~1 o..nll thoreforG be :' vailable for ion 

exchan:..,o • The pri;.ciple of this m,. tllod. h1.s 'been oxte;.1ded to 

prop~ r G resi~1s \!i tb otb::r t:.c idic f,'roups such aL sulphoni c ( -S03H) ~ 

methyl~ne sulphonic (·-CH2S03H), c~rboxylic (-COOH) end phosphonic 

(-P03H2) in the structure. 

If n. recin with acid ch:::.ractoris tics is denoted as R-H~ it 

will form salts with common b:-: ses 0 • [• R-Ur., ::md exchange r .:: "'.ctions 

of the: follov:in,: type mt'.y occur~ 

or 

lfa- R + cc:tion+ ·~ ca.tion-R 

H-R + c ation+ -~ c~tion-R 
+ 

+ 

.,.T , . + 

.1.• ':.." 

H+ 

'fho or.g·anic c:.nion exchang.:...rc rely on p rimary, s e condary, 

terti:'.r::r amir.o or qw rturnr.ry 0mr,!oniw. function2l (.,TOups for tho 

exchan:,..: . 

cnse of the cation oxchan~crs ~nd c~ny worke rs ~~vo postul~t0d thJ 

comp l ete ro~ov~l of the o..c l~ moloculo from t~c solution . Schwn.rtz 

(26) ct . Bl . , for inst~ncc , considAr that there is no ~ctu~l 

exchr.m.;o but th:1t t L(. ~.cili.. .nol .... culo is rm.,oveJ. by rnol. cal ·.r or 

c ov<.lent adsorption on tho r .. sin. Thus if a r.:sin contcinin.:; 

an .:-..mine c;-roup is denoted by R-:rm2 9 th.m the follo1 inc: r :; ~.ction 

will occur ·:ri th :.n acid H-X~ 

- ·+ - + 
R-NH3X 

Tho exchaneo oq_uilibrium -bCt\:cen ·- rvsin -:nd l civon ionic 

spe cies ic prGdomin~ntly influonc wd by th_ n~tur~ of thu pol_r 

exchange £roup ~nd the ion involve d but is ~lno du~~ndcnt on tho 

physica l structure of the rc3in. This i s GS:pGci;:lly true for 

oxchc.ngc e 'i_u ilibriG involvinc l <uco organic ca tions; tho position 

of the: cq_uilibrium depends on thE:i ubi lity of tho structure to 

accom~cdatc such ions. Th0 r~t~ of exchanco h n s boon shoTin to 
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bG dirfusinn controllad, ~n ob~~rv~~io~ suuportcd by t~:. f~ct 

tL:-.,t d·:;cr::· ::.;, in p~.rticl r:. iz-.-~ :r-· tJ.;;r incr::.·::-:o s t)_o r:1..t::- of 

oxch:cn: ::. 

ro~.;ins b~· virtue of t:.t::. ir lc-rz\.: ~:nrf::cc:s oft .,n 0x~~ibi t ·L)c~_:·.viour 

ot~c r th:-.n i on C}:Cl:i::!n:.· .• 

c~~~io~1 rc c ction~ . Tj1or ,.--.. '1·,1·. C ... , . l·!~ 1- ~'1t C'1· ·' v ·r (?7) J.. _,_.... •.• 1.. 9 ~ ... - - . • ... ""'' L. . v -

oxcJ:::ilt., r ~t ·· pE -.t i':hic~! v~~rv -,-:-.11 - · .lount ~ of t~--- ,, .. _; ino ::,cic1R 

cou1~ be in th:. c .~t i')~i i,-:: :'or:, ~ n·~- concL~(ccl t:. t t __ .:, .. ·,_ ::ub;:tf.nc~ .--

3. 2 . THE SY:TTLESIS OF IO.-: I:XC::.PJ:G:S ... :ESI:fS. 

Ths cl.u t~ r oc: of cro~; ·lin~dn ~iU-:t b., ~ lJ.f:ficicnt to pr~v.Jnt di.::- ' 

solution or .:::xcv;!•ciVL ~:, , ,:;llin ·-:; ')f tl_c r ;::: in in tl10 solv-:mt::-~ i t:1 

W~liC}l it is k· 0 tr .. · -:; - '~ bu-t . . . u - t not b<. :-:o u'l':~::-t :.::: to L .rpcc'---

invo lv .> t' .:. h;tr::-•c uc·~- i ·HJ of i.-:mic ~;roU}if. intc .- pr'-for .. LG. 
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poly;.Lric ne: tr:or~:. 

ei t hor :poly::;<..risr>.tion-cond~ns; tion or by vinyl poly::1~ris;, tion . 

For ox.np l~? ~ sulphonic cid r vsin c~n b~ obtained by th~ for~~r 

!:Je t hod lJy co- con~~.:-,1 ::- in -_. b.;nz· .lcld:;;-0. ulpLonic "'.cid. -.. i t h phvnol 

nnrl for:.i"l lri-:... Ly~~. to ('iv :. "'· b,· k.:i.it~- t ·;p"' r,:;cin. .Alt:.rn~ tiv~. ly 

it couB. b' pr~p;:,~,;i'.. b .. pol·r.:;'-ri<.in:~ ::. tyrcn.:. ( ii th divinyl bc,nz :... ne: 

~·.s cros..;linkin-·· r~~,.:mt) ".nc: thGn sulpi...on· tin_; t~· 0 r.ssultin{ polyr~.::.r 

· ri th <' 011cuntr:-:t:...<l sulphuric .n.ci.-.. in th-: p r cso:1c ;:.. of :::ilvcr 

s ulphf.'..t-; . Ei tL.r . ..:c t~:Ol~. r . ul t<: in e. polyr.,~ric n,:t·::orlc contr ininr:: 

sulplconic ~ cic~ i. r oups : - ~; -n inh: .. r . nt conr·ti tu_nt .y;_' t he ---.·.trix . 

Th.:;::: _ t ::: c:~niou. ·.:: ~:-~v"' b·: ~n :.:cl -~~'IL. (: for t1; S'mt~l..o.. i ::::: .:->f 

optic ~~lly .c-Giv"' c ti:m ;_, ~:c~:--n:: .:,rs 1.n ;.i. ll b:; d.G.;wnstrc. t cd. in 

t h_ nc~t G;ctio~. 

3 . 3.1. GE:t.TERA.L C ):.ISil>ErtATIC:iS. 

In ~:yntL0 : in i 0n vxc!:- n ;v r ;.;: i!'lc sui t--blc f or us .... f'..S 

r ·. s,')l vin:: ;. ~;ante t!1o doc i dvrn.t--. usu:::.ll;'j "'.~ ::w ei ."'. t..;tl -- ·it::. vxc!.-.n.ngc.rs 

:·.r o -:,_;··.in ;-pplic:cbl"'. T~L r 0sin ~ust be sufficiLntly cross-

linked t o p r (. v cnt it s •lir~uolvin,_· in t '.h .. r:. 1 lv..:nt:. to ·:,· ~lie'!... it 

''li ll b e:; vXPOf''OU 9 ~.nd. ... u s t b e c: . .::::Jic::.lly ::-- t ::.blc so :--.s not t0 

In ~ddition howovor~ it 

r:::mst c o:1t:'..in .' n ",;--.;:-:i:.:tc tric ;roup in(_ S (·: :c Thor ...; in tl:v ~ .:·.t ri;: 

3t· .. nc ... . 

,._.it~ st~.nclinc: r c...: ... i r::--.tion b~r r c:',_ -..nt ~· .. i tL · .. :.icL i t ;:;i ·ht c o:.!C: 

into c ont:-.ct , T:·. "' P.pplicntion of colu;·.m t :..ci..:.niqu .... :.. to !:'lul tiply 

-.ny r-. :.v> lvin ~. t C;;l,lcncy 0n tL~ p :. rt of t ltG r~..-:::;in ~r ., cmppoc'-s tL.:. 

usc. of' r:..rin::: '::hicL -:-~r--: not subj,:ct t ::J '.ny o :co::::sivc ::;Lrin::C1.{,. '-' 
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r v·.lin :· t~--'- · bovc r :.nuir:,: .. ~mt 2 

~) A c :~nv-:.nt ion . . l i on ..._xc~ -- n~ .. r -.. sin c ou lCL b o ._;,:·f. i:f'i :;t". 

by c oup lint:: ont o it ''n optic ·· ll;· ~.cti v c. c r -:Ju:p hic h 

ic c~.p-~bl -.: of :~ol,~in _: t~~..:. r~cE: ic sub:: t:-:nc -:.. t o be 

t::..:.:.. r .a_ llir ,~_ I'<.·,... in. 

A ~o~ific -ti0n o_ t : . . --c0n( p r oc ..._~ur~ involv~: t~..:. inclu8ion 

of ~- .1-.t ~:.r ll.-r o cc1•ri!,_; :-J _" tic <'- lly .c·.ctiv·~ c .J . . poun(~ in t l.:.. c :mcLm-

r:•· tion r ci _. ;:_ fn r t~ u:::<u-.1 rc:,::~rcinol--::or- l C: ...... l!;y-tlz~ t;;; · ..... of r~s in . 

A r-ui t .. bl ; c·):.!ronnd of ·L.l:; :J.·.t·..1.r ... coulci b .. i tl::;r cL · .. ic<'.llj­

bounc: inJv() t:,.:.. polj--:.::: :r ·:r. !;ri .. o r in ... :tric".bl;;r t!.n,~ l-::c~ u:~ in it. 

I n oi·::.~r 

:.wl·.cul .. : ; 

·--: sLin,_. ·. oulci. not r .:; o·t 

All o: t: .. su ;_ .t::ot: r ·; .. r . trL (:'.. ·. itL v~r .. inL_· t.~ 1_:r_cs :"f 

succ;.;u:-: 1 ·1:;;·. ::r~~ 0.:..in _ confin_.:. to t :.c. ~>r ~p:·.r- ti :---n or' c~·.tion 

!J :-- lei t:. hCR., - :·~cnofunction ·~ J. sulrh0n t : ·:. CO.::>O .L~r; ; r of 

Ptyr.r~<. --nc1 cliviE~:l b<:;n;·:1c ·.:· · u sccl ",, th . ~~ t- .rtir:: .. :: .Y.t vri :--.1. 

Th· i '1•.· - · "' ~o tr.'..ItL..:'or:~ tLir into ~-n optic ~_ll~f -~ctiv• , sul)hon ' . . icL. 

by r .. ·· c tic '· •. it~~ · n ·· cti v • "' ... :i no ::ciC.. n:e .. )r C.. i n: .. to t~--- '1 cl.~ .;c ~-

'l'lw r<: f:ul t ·ouli!. tLuc b.:: .., r . s i n i i1 Yf~:i ch t L: ... function::.l c-.1"-

'L':·:(. fi r c t ct : . . 
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chlorosulphonio ~oid which oonv~ rted tha sulphonio ccid groups 

t o tha sulphonyl chlorides i n lOO% yield. In order to ascertain 

whether a sulphonamid~ could in fact be obtained from ~n amino 

a cid, attempts \':ere made to ro~~ct th..; chlorosulphonyl'1ted resin 

with glycir:: • The l~tt~r was chosen bocausu it is the simplest 

amino 1.cid and stocks were plemtiful. Tho technique described 

by Fischer and Berbell (28) for the prep~ration of the p-to luene 

sulphonyl dcriv~t ivcs of ~mino acids w~s ~dopted . This i nvolves 

troatinJ th~ sulphonyl chlorido (in ether) with an a lka l ine 

solution of the ~mino ~cid but neither this or nodificc tionc of 

it (necosr it:.ted by the fact th. t the rosin is insoluble ) yi e lded 

~ nitrogen cont~ininc product. 

Since tho glycin_ noluculc is ncutr&l, increase of tho 

brsisity of the l ntter by esterification of the cnrboxylic ~roup 

r.~ir;ht cc.usc r o::1.ction to t~ko plP.c.s . The othyl este r was 

:tccordin,:--ly prcp-.rod by rcflu..'CinD ~lycinG in 9.bsolutc <.l cohol 

s~tur~tcd with HCl gas, dcco~posins the result i nz est0r hydro­

chloride with ::lke li -nQ s:1ltin: out tho 1roduct with potassium 

sul ph1.te. Th~ chlorosulphonylnted r esin wc.s he~ted with excess 

g lycinr; c thyl c stor on <.. ·:n ter-bath for ::n hour. .A sodium 

fusion tust on the re sin sho,··:..d t~.-- t ni tro~">en ·:;" s pre~ ::nt c:.nd 

hence it would : ppu.r th.::.t the sulphonc.miuo h~d been foru:::rl . 

The method w-s next -pplhcl to dl- a l ani n::: ethyl Gat or. 

The amino .:' cid was prcp~.red eccordine; to Kendall :-n(".. McKenzie 

(29) 2nd cctorifieu 11s dcscrib~d for Llycine. Once <•g•in the 

chlorosulphonylr ted r esi n ' .. ns her.. ted '7i th excess cs t <; r and :1 

semi -micro Kjoldahl cn~lysis p8rformcd on the pr oduct . This 

r evea led th~t the r J sin •t · l~ . nitroron ~c coopa r ed ~ith tho 

thcorctic:ll v :'.luo of 4·91, ( "'!3Suminc no crosslinkin,: of th. 

polystyrene ). The ~ star w~s hydrolysed by he · tin[ with w~tor 
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on ~ ···~.tvr-b:-,t:. for 6 L)un .,·i~..h-;.irL t!,·:. rlc~ir ..!. -~rc•duct. 'l'Liri> 

r .. sin : .· ~-. ·· r ... _ ,on~ bL e '.l-.ci t ·, (.! 3 1.illLq_'tll~;/' :.: ) but sine •. 

in-- etiv. ::-l"'.nin,, ,.l--l ·b •• n u~ .. ;<l it ·.:::: obvi c u:=-1:. u :·.,L.ss ·s :1. 

,......· . 
• .J J 

could b . r rolv.~ in "j i .. 1r~ • 

'fl. t · o b.~ t ... t : .odi. pp, "'.r .. i:. t• b t!.o8 , (~·_,.:c rl. b.:.:l b:r 

Kippin. - ... ~. FO!i - (30) ·:--!·.by P-r~n rC: : ~ulLfl (31) . Tl. first 

Th. r .. :-ul tin: product is tr ~tJ. 

v·itL · · t ,. r, tL: ~,i:L ui.':'t . r .. i o·o .. , r ... tr·et <: , it .. 1i~·Lt p-.;tr,J l".u t 

-.nd r.yt:roJ.yp ... ~ ' .. i .. lt e or,e. ::Jtr t ._c; LyL~rr' e::lorie ~.Cit~ yioldinG 

01>tic :..1 Jy - etiv .. ~.1 .ni.n :.. h;y(~roel1<:·ride. 

Al ·nin· ... ;:wr .• -:-.1~.-- c · n;:~ot f':)r ! t.:··lts .. ·.-.~1 ~-lk··. loi(~· - but ii 

t J·.. .cic: it;:; o:.: t. . 0 Lc1.~L ic i "lCr,- r-- :.: by b"'nzoyl::'..tion tL .. n 

":· lt f.Jr' ·.t i '.:::ll bccc,·.~:. _;>or; c ibL. "•~ ·_ -. r .. coluti.;n c:-n b._ ~ c:.i .... v~.-tL 

r (~i1 r s-P r-.t r: fr.T, t:,~ -~'u ou£ ~ :J lution L1 r ~licl: it is for .. d 

.nd c1 :.co .. posi·';Lo.l ·. · iJ~L -nu.cJu:· c·ustic _pot-.s~ .. yi - 1C:r: b \.nzoy1-1-

(+)-·l -nin- fro:: .hie~. t> ... 1-(+)--1-:lin:. v •n b ~ obt ·! i n...:G. by 

t ,,. 
l- ;:wr it bee·· .. 1. . obviou:::: tl:··.t 

th.:.: ou·ntity of optie;-.11~! · ctiv.,; · l · nin-.; r .:.q_:.J.ir rl ·co synt'._~. is._ 

~ ruffici~nt -Jaunt of r .. in 

~ropo:-· iti~m er>..~pL,L.l:: u"!·-com· .ic, ~.ntl : .. nc- :.t ·.-- ,·-~: cLcic1 
.. cl to 

ust.. t:.: .! ·t1:r lly occurin ~ ctiv-.. ~ ino :::iu 1-t;:·rosin,. 

One . -- 'in t } .. _ ~t~.~-J. -.. t ~ r ,)f t l!., ·· i!h' ·.0id ,. -.s us:,(:. but 

;; inc.~ t~ u· i ~- ·· r·o li :". 9 tlL · -..-~ .. or, -:n' for~ .. inc .. ::::ulpl~on-.. _i~: · , .. it:. 

tli..:; cl: lor"~ul_pr:::>n.,.rl·.t---1 r ::- in L ,-~ to b .. .. ;oci:"i..:.c. by t: .~ introduction 
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of a solvCJnt. Fi ., di:ffer::nt seh. of cxp Jri:JJ,mtal co;:di tiona 

O. L).~~· nHr·o ........ n. T.~1i.s result.·:.:,~; :·t fir~t si~:~t n.t~~,. r surpri:...irJ ' 

until it ·. aH r -Y.lL- ·:c_ tr •. - t tho .,,)'ro~ir. tJolc8·.·l .. ;r;i :_:lt not , 0\; if: 

to it l <:. r " :: siz:.:; 0.:: n.blr; to .!Ln:.)tr_ t ·. t' --:: :Ui ~h] ·r cro: sl1n~:ed 

Tl: :: obvious - :_-, to t ."·:t thir: ~-- -~ott..- - -~!: ' 1. ::> to :· ::'-:r. ; v;-r~· 

uuch ler cro:-:--lin~:cd s·tl_pU.onat cd polyst.·r: nJ ::me.. u s.: tl· is in tLc 

:--.cio:)t . _. ~~-~ · ·. a 2~o cro•·. ·; linked rmlphon."t id polyst:;·r·-·r1c r•'Sin v;' 3 

prepi'l.r '), accordir: ·:· t.o p-,r-·P~~ r ' ;-; ( 321 :i.n ·.:·c:ruction ·: . rrhis, €-ft,,r 

c •·-lorosulphony l r.tior. il.:<. s r c::o.ctc ·:·i t h 1-t~rrosin'" ethyl c: t .. r in 

et:. 1 acct;.tG in thE:: proc .nc r of ~·.o(liu. 1 cr rbonato ·:hen a r osir. 

cont in1 ·: ~ _- 35r., tyror;ilL ~.nd \'hich k· r~ r c .p· .city of be~ :een 3 

a!": '~ rr.eq/t ,'-· · --.. -. obtc.inc\'... Thif' r ::: r.L1 · .s used i n ti:u 

r eso l ution oxpori~Jnt ~ to ~c described l~t .· r. 

BY DIRECT SLt :~SIS-

The problou he~:·- ,:·n· to rvntllo::;isc un opt icnll,y <1ctivc acid 

cont2 iniw c. functi.)i."• allo,·int. . it to en{_ -'.:,c in polyr1· risati0n 

anr1 in whicL tho :-:ciclic {.:Toup ·.:c.s in t . - alph .. T.JO " i tion to the 

_. sJ.m:.;tl·ic c 1rbon :::to~.:. TLe r.;c;:.om,:)rs · ~J..:: c L : ~_ for _:r(;y:;.:,r: tion 

·:.-1re ol-p-h-rdrox~--phcnyl-ethyl sulpho~: ic cE :.nd. ::-phunylene 

diala nir r , bn~h of ~~jet shoul( b c~pablo of conuc~s~~ with 

formr.lrl-3!-lycL to L:iv- ... r (:Sin. 

• A' · .; 
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The propocucl syntL.e::::ic in t }w fi r :.:t c r..:::.) t he folloviing:.-

CHO 
I 

'·. 
•. :eJ. . . I> 

Clh 
I ·' 

)' \ I 
' .... / ,,. 

l 
OH 

ECHO 

HBr > 

C!-1'-
1 J 

CH-Br 
I 

I 
CCH3 

Resin. 

> 
j 

/ 

I 
JCH3 

(3 ) ) ·nd t lloi:r !;:ctl.ml ~·:::: s ~;uccessfulJ.;r allopLd. Ho ' .Jv : r A.lJ. 

~ttc· pte t o o~t~in ~ sulp~oDic ~ cid fro the p-~ethoxy phenyl 

co;.rpoun~ which ~ , ~· -. 
14 •• ..; 

p:rob<· bly t he corr::.;rjonc" in~ otyrJdl or c·'. r oin ol , "-nt~. it bec:;.me 

Also , the fin: 1 p roclu0t ir. ''lot c!.occri be,:. 

i n the !.i ter-.tur -_:,:;.(}. a me tl1od for it ··· r.;nolution wo.l lL. h ...:.v:.: 

t o be: {~velopcd . 
..... . .LJ.l l ..;. lin<> of :- t t--.ok v;:-r.: t~-' r.:;,_~orJ discontLiU· ·l. 

Gre :-or, Ta if ; r? C:i.t-.r o l, ancl I'Jc' :- r ( 34 ) u c ::..cribc t:~c 

_t>rep~r 1.t i on of :--. r esin fr01:: r~ph(.i1:ilcne cli: );'jcir.c an"- thc.ir 

~tr::thorl , ,., )dL.'iul o-r ti1:.: i.l8~ 0f ~th~-1- o(_ - bro~:o-prO_i;ion:... tu rr s 

un ::;d to pr.::par: m-phcn~Jl( 11-. d i a l - nin_, . T' th . .:1 ·. ::yr; .JSJ.3 , 
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st,·.rtin· .. r.nteri:-.1 7 v.rc.~: tho:; :·ollo·. in-·~-· 

(i) 

(ii) 

> Ch 3 c:I. COOH 
I 

2 CH 1. CR-· COOC2H5 + 
Br 

ci:§ 

Br 

~Tll2 

1 

· r~-~ f'T' cooT· /' ·. · f:-· v ; '.- .... 

' ' > 
,....- ·· ...... / 
; I 
. ) 
· ··, ,./ 

I 
i.~E-·CH-COOH 

( 

CH3 

+ HCHO 

· ;... CE3CL-COOC2H) 
I 
bl' 

_.. . ....._ I 

( -·~ 
· -..... / 

l 

9E3 
:-E~CH-COOC2II5 

~~H-CH-COOC2H5 
I 

CE3 

R.;sin . 

Two ro1ol-.:::: of the broco-c. t .:r 9 prr :!J reel. :1.8 dvt.cri b.:..,-. by 

Vo.:.·cl (35) forth' corroc:poncUn _~ :.tl1yl 1JroiJO:-.cctrtc, ' .-:1 r~ 

rcflu:>:vd ; ·i th two :nolos of frt e.hl~; clistill · i ;~phcnylc!'w dio.min0 

c'l.iscolvod in 2-prop.:.nol yiolc.lin, n-phcn;:-lon-. diamin~.- d.ihydro­

bromiJ..; c::.ncJ. tho ethyl cater tf m-pl10nyhm. dir 1:-.... lino. Tlh:l 

latter \T.s hyr~ rol;r : cd. by rcflu::in1· vri th conc"'ntra t :x'!. hyclro­

chloric r..cid and on conc J:~tr .. tin_ :mC. cl.illir! .· the r-oluticn, 

the product cr;rr.J.;allisnd out. Conden3~tion of this ~ith 

formaldchydo r .sult0d in "' sol v!hich on curine .:,..:vc tho ci.~'sirt-d. 

resin . 'l'hi n resin ·-·c..a :wt ,·holly ~-~t ir-r'· ctory since it w--n 

I -~ \'::::.s 7 ho . v-. r 7 !:c 1 t th:::. t this 

d ;_saclvant:'.[;E) couF. be ovo:rconc; by cros3linlcin: i'. i th rt. sorcinol. 

Before thE; resili cculC be us0d ns rn ag<:nt in the 

resolution oxpcrimontc it ha~ first to b~ prcp~r~d in 3n 
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optic~lly ~ctiv~ for~ . ':;.'lL si. -~:L~ t ·. ~:y to ·:.cbL v·.: tl.ti:::: i s to 

st~rt with a ctiv0 -bro~oprc~ionic ~ci~ but . s~ ~rch of t h8 

lit · rrtur1 rov~~·l d t l!at tht:r -:: ir. nn .iay o:.: r.:.;uolvin:; this 

compm..mc-~ in quanti t i -S lc.r o ·:nou --h to be U3t.-'."- in c~.rnth ... t ic 

v:orl: o 

r cco l vc o( -bro . • o-:?rv:p i onyl c lycyl :.:·lycinc in ,;oocl. yL .. l cl but it 

rrG.s cl<-ci:~.ocl to "J.t t .'!pt to rosolv·~ th: n-phonyl onc di :;.lc.nino 

ethyl ec t 1 r . This ~s not ~chi~v~ ~ ~n: th, probl om ~ ~n not 

3 0 3 0 l~. 0 FRO:~ 1''A'l'URALLY OCCU:hiHG Ol'TI CALLY LCTIVJ AC ilJS 

'I'hi :-; n o thod i :lVolv :.s t·_c J.' rt..pr r a tion of r :1 r.:.o r cinol-

due to t he. i :.:clusion of optic ll;r .:.ctiv c cic~_~: i n. t~C- con-

de.Js <•.tion r -::cip.: o Sue.! ·:cic.: .. 11·:·:... to be clio ... n t..1:.t '·ou l <i 

u ithcr be ch~ rnic~ll~ ~~1~ i~ tL. r~~in atruct~I ~ or ~o :ir~ly 

trm :l •r1 up in it ths. t th.:;;r ·,:o·..:.lc:!. ,!o·l; ·~c (~ir.l oc-:. - d "by prolan~ .;C.. 

·:--•. sh in .. • 

Th.J co!l.O..~n.:.:-:-,·(;ion t··~ t.:: _n r c:.:orcino l ~ forr-1.::. l cl.~Jhyd ; ~ncl 

c luconic :cic rc.sultsd. in ,.._ --c.l -~.ic~ on cnrin,•_-: :·i olde:d : 

h·rCJ., britt l . 9 in . ..; olublc r.:,ir.. ·.<i<.:_ .., cF .. p c cit2· o:f 2 . 1 .. 1illi-

u:_uiv: l :.Jtsr~ul \.hi c:1 · ' S ce.p:o .. bL of 1 .;~1lit.;in _:::- ' ncutr:-1 · -· 1~ ::: . 

Th::.t r .:.cc :,ir~r.t ion h d. no"!:; occ"..lr-~t~ J..uriE'' t!:·_ co11d.ons~ tion or 

pol~rw=;r 9 ·: ·: n stronc:l~/ d :...xtrorot .. tor~r . 
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tho rc: ::; in ·.,i th bo ~h ::ci(.::: -~nr r.r:.:. li:: C.id not · . .::'f·:-ct th ... 

cap .city thu:-· s~~ o·.dn _· thc.. t t :i,v t_;l uconic ".c i d w:, n firl:l l y bounr:~ 

in th .: u::ttrix . 

3 . 3. 4 b . 1-Ty-ros:Ln .. 

Accordin.~· to :!:lro-:;;n ( 37) 9 tyrosine; c::tn undvr; .o condvn::::. ~ tion 

'::ith formnlcich~--dc to fo:::-u L. :!:lolyi .• ~:;r · .. it: optic'llly ?.ctivc 

propcrticG. A Ril.i:iplc of r ::nin n r .:;no.r ,;c1 from the~,; :n:'tcrialn 

·,:- G founc~. to be ur.:::ui vr.bl.:-. ~-O r U8..; in colur.m :..:.:pc:rimr::ntc :::incc 

it wr~ soluble i~1 D~· li ~ n~ ~ 3 subj .. ct to ~r~ t sLrink3~ Qnd 

·,:ore o·.rorcomo.- b~- t:h..: ur.·:.. oi' rc :.:orcinnl :: r-; :". cros:·lin1:in.:; :-.• ~cnt 

:-.ncl -~ rof.!ii.1 •::--. r r)r -.JJ::..r . ..rL h"vin .. c:-s):,ct<,~r of 3 i"l)•-. / ;_ .. il :.n1~. 

It i · 

inter :Jt i n · .. to not'~ -~h:'.·i; t:. i::.:; r c::>in \: . ~r; cloxt1·o-rot::tor;r sincG 

d- rot~tory product 

(37) , 

not .11 cr;ucll:; J)otc·nt cb r .. ::.o lviP _ r ;_:onts~ Uld. t ho l oss e..ctivc 

Some d1.:i:' _-·icult~. - \.r:·:, 8Xp;,:ri.:nced in obt:.i!'lintJ .. prop.;r [_.. l 

frola tht. con(1.onf:.<::. tion o· t:i.li n :· c ic~ •i t: .. resorcinol cc~ncl i'ormc:l-

~he t~ rt .ric ~cid ~s obviou: ly not firmly lod· ~ d in tho ru~ in 

r.12. trix nd thu r osin ·.:·v cli£CI:'..rd .... cl. 

A rc-.in r:~c obt ci:l': d ··fi·~~lOut ·:.n;;,r dL':f'iculty 1:-· tl:.c co-

cor~o~R~ tion of c ~pho~s~lphonic ~ cid uit~ r .JGorcinol and 

forr:m.ldc. h;::c1.o . 

sulphur-:lrc..; pro<luct. 
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ION EXC}:.A:!GJRf.:) I :; COLU7-.. O:t'EHATIOlf 
~ ... ' ...... ·• .•.. ~ ..... . -· ......................................................... . 

In til: fo:...,...;r 

;·,;·<t: .. od 5 kno .. in :·s 1 b -i;c:r:is ., OJ- .. rc::.tic .. ' ~ the :'xch.:mccr is s~l:..'. ~en 

lit!1 :... solution o:: th: iom. to "!)<.; ,·_ci~'--"1& -.: .. '.:.nti l e ·.~uilibriu ..• hr..s 

qu .. :t:i t:.t.;_,_-._ 

or:J.• 'h·. :. chi. · .'.' .~- i1 ccrt ~i. ·= c . . e>· .. c .. 

p~· ,:::. or· 

ci·: t -. ri: 

t . . ' l . ,,; .-~. - u :rt • 

o: tl'., r:. ·, -;' o,- c 

i. ·pl· G. . lj.)l 

Til ; rlUiJ~- r of 

z:cb-".Tl. . ~~ t:.l·:iH(, pla() .: l : c ..:'l,r .. d:. i;';t::.r , 
:;~r t))~ ~-

,,, ··b ..L- ·'- "J, _, _ , ... J . .. 

tL:e ±or • ~-·' J. . C~ t;,,,, ::0lution i ; i:.: co:1t:-:.c .; , .. .. ~ -:~:l t " ., rcr..~i: \ i . C: . 
t ";:) ... .'1:. ·. I t . ' 

:1~1_ullibriul"'r i c r ,:,;: -:;• ·s,;r, 
CCt>l'l"fl~l 

. , ~ 
l..·. 

of 

011 
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· ~J.ich t k:o8 up r .. iu.:r:ti ·-. 

Lil': -~ . ·.: r.~ sin r;rr-.c.uo.ll:; ._, _. CGi:l ( f' f.i:'..t '\lr:: tvd. 

':i tl.t Goc'ti ' .l.ffi ion. 

t . 11 1., - -l B ::-::e · ~- C.J r : ... c ... ::t• . .. :1< r1 :r·c - i.1 c a n t :-.:~., u::n no mo:r·•; : o~.~iu;;J 

ion::> c-.n(!. t he·.· . U.l J>.rv-<· :r in t l·•· r.:?flu. nt o 

c ll:.;r1
. t~K ·~o-Gn.l c . .-.prcit~- of tl:;.o colu:.:n .. u.j in ::.:·r,:,ctice i r. r l · ' Y-· 

.. :r u tcr than ti1, 'brJ< " .. t~_rou:-'h cc.p2.c i t: 9 d...:fi;. r'L ,-..:. t:Cc r·~-wur.t of 

io,w \l.!ic1.1 c .-.n 1::: ·· t ·~kcn u .n u n t"t.w r t:.10 concli ti cF::..; ir~ <;_ L, . .:, · iion ~ i o .:.' . 

the. .lt.~:.:1 ... r of li<il lit()Ui'JF: lents ·.l1ich c:~"l br _· _ t c in .~·. ·.--ithou-G G.n;;.-

o_· k · 

~ffinity ~p~. rin~ fir-t in th~ nfilu~nt o Thi::: . ·0thot~ onl;: 

the .-tlh;orptio!l :1f:Z'i.ti ti'··'-' of the ionc in q_u~:::;tj_on ·tni i& 

c- n :". lo::;ou·· to tL.; '_!r i. cir• lt;- o .. f ront . : :n:,;, l JS i ': introc1.ucs c'. by 

TifJO l im:; ( 38) . 

- . 1::: , 1.. , 
r:i..sor .c·~~ t... ·n :. 



so,J . ·.xc ~. ':!.!:.' · o 

clov:n t :i: coluun :-.t cl.i:f: . . :..~;:.. .rt r tcs :.ri'l <>.pp-_ar in th-~ ::f::'luG~t 

-. t. diffc r c. 1:·c i.!t~..rvr.l ::: . 

It should 

~.- lutri:·.r:t o 

L :.,cr~_ific'"'t~ol: 

;.:.n c. lu·~ri.::.nt c ont :">inin:; :- n . ::.:ch, n _;c,; ~blc ion '..' i ~; !-1 ~.n o:wh<':.': :":f 

po·~ ·..:nti::-.1 ,_::rc, t .. r t h:·.L t:i!O';(. of tl:c' iOm'. to c~. ;·a pare. t .JCl o 

This i c tho ~rincipl . o~ th 1 displ~c0mcnt dovc lopmont 1 

propo::;ud.. b~- Tis0Jlius ( 39). In tl::.i s c c- f"C: t:.c c o;.;ponvnts of 

th; .. ::i.xturc ~r.: :'orcGLI. .~o. r, tl.c coJ.umn a~c,:-r'. of t h-.; cl·-::v o lop:::r 

of 

,..nf~ · r not I.. i:/~_,_:3 -.. i th it . s i n t h,) proviouc c:- '"'··.· o As dvvclop-

ionJ of tho ~i~turG dicpl c .. ono ~nothur so 

t b.:.J.t tho·.- n r c. v:...r.tu .. ll·: ;jQ1_)::.r · t c.cl into b c r!<lL in orde r of th.: ir 

repl~cin~ abilit~ . Or.cc. : stntion;J.ry rot :- .~o h:::. s be:: .. : r c::- c::"d 

t h.: b \'.ltl r. ::;i -re t .: c.~O''.i. the c0lUJ.:n at con:· t .-.nt ::ps:...d 1 th8 b u.nd. 

wi tn t!lc lo·.: :)St :-~d3crption ~-:: ~.' i!1i t,_ o..pp.-: "r·i : ·.e; first in the 

ofl. lu·:~nt o 

Ho :rov,. ::~ t hc.. b:.tnd.s :u-:. 
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,, ) 
"'r • - o FACTOHS I JTFLUK:.CI" G TI:E S:8i:' ARA'J: IOH 

cxchan:;.:: s.blo ionc on ~- colu:an cr~n bo cl :·.ssii'i-:C into t ; ·o :~-roup:;. z 

:~.) Fnctors infJ.ucncin~ th. s o.p · r :: -~ ion for .;r ch .. ·x cL.J;··,:,.. ~ 

b) Frctorc influencin~ tho nunbur of exchan ·ou o . d_ by 

column e:f ~· -icicncy, 

The s e \:ill nv•·: be con;i d ·)red s :: prr~ >: ~ .. : . 

.. ) Th::. rel:· tiv ~. po ::. it i on o i ·i;!.e " XChF" .• t:·e o :J_uilibriu.n fo:::o 

inor,:pilic cci; io. ~: · i t~ t hv < ." :) nur.1b€r of chc.rl>~· s is l<:tr -;0 1 ~· 

Jvernt.d ·u: th-:. si.. :; .. o£ the ion (ionic r : ;!_ius) -.·::t.ich 9 i:1 con-

junctic,n ' ' it!l tb:J C;_;_ ,_ T.; 9 influence :- tlL ol .. ctro~t ::-.tic prO) . .n•tiN: 

of: the ion c:.n ::;, l .r;__,.:;J: · cl to:c . .1iner. th.-: l're ,:; ..;r~ : r~y of adsorption. 

For ions of roucl2ly t!w t 3-:;io si :;,e : .. . d. c L )c-t rcm.ic conf'igurction 

Furth ;rn orG tl!'; S ." v:r: tion of iont.: ill~Cponcl-;nt of 

v :•.lenco, i::; b .~tt :; r for r .. : i.1 ~. wi th : .d. ·_l: tot ~:. ion concentr" tio!~ 

Cf'l.1"'.ci ty p -3 r unit voltr J:J . 

structure: vd 11 i :.!p-:: c t l--H Cl.i£'fusion o f ionc into t .,. I'..:SL • It 

is intere:,t j_;!i, t o .wt _ t~1r t it ~- · p o s sib l e to o_'_oct c. s:Jparc tion 

t:· v <:.r ;yin, t>~·:. clc·,: r~:. o.f c:..os ::...-

p c r .. :i t '-'· s c p::.r.: tion of ions by ..1o;:nc of the' ~.i:'.'forcnc -:s in their 
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b) Tho £:- c~ors o prima i:nport :-.nc::: ir~ ir:fluencii~G t llt> 

column n::f:Lcir::nc ~, a r , t}.i p · rticl ·, si. ...: anc~. t ~~ -.. f lo· · rate. 

Since th · c c:p.-~ r'l.tion i s i:::prov, d w:1 n t l'!. colt1..1m is (l)~J ;r .:: toc: 

und Jr r.:uc!J oonL~i -7i ions ·i;h -~ t v 1uili br)_ ;_n is ::p_>roached "b: t cnn 

tbe colutio.l -,nr1. t~. ion : · .:c ::·· _, :r in cliffi.- rt-~·- t p a rts of th" 

colur.m, •. c r .ull p",rt:icl l. si z(; ."l,llQ slor: flo\:r r· t; V'ill be b .. nc -

The Horl~ of Kr-: t .;ll ·~ ana . .ooycl ( 40) ili.C: ic. k -: tha t th~ 

p c: rticlc si ze.. nl10ul cl no t axe ;:;cl 0 .1 n.m, :· 1 thou.::.:1 in thG 

ch ro .. l:-. t o :. r a.phic ; ::pvrimc: n ts to b·, c1 • .:scrib.:.d i n tl:is d.is :-~rt ;:tion 

~xt:..'':..:lLly ::.-:1. 11 particl:_:, s c-.r :; 

not do::irr>.1:lc r: incc:: t L :,· o :'.'f~ r too much r :..si• ~.anc., £. ·.ain~ t 

flo\ · ~nCJ. for t ·:i. · r .. . . r- o<l tlL rCJsin is : rc ,cl of 1 fine:~: 1 bofor .; 

uco . 

A 10\: flo·:i r :·.t ._, ( ~:icJ.. i:: <·. ~utur· 1 conr • .:;qu.:..nc.: of t he 

U!:> .:.: of fin p r .. r t icL :- ) it: c~ · ::- ir .'~L <ii i-c.-. if th. r-t .. i : too 

r:::.piC. t :1c ions · ~r . c :.rrL<: L.o·. n tt: coluf!!n :Jo f <:.st t1~:-.t t iH::y 

b..::.v" l A· ~, t L1 :- to t..L : u ..:E . throl,i ·h t:1. r c: ::: i n ;,....m";. .Lr · t...J.U " not 

of flo·- · ·i l l :-.J:f\, ct .... . 
ln .. .:. 

t . l' . ·r;' ll.n ' •. ; . . : 

Al:· o, ["_ hi h r:-.t ~ 

v :;r y t·.J·.iour- r:inc -, an il;orci. ir •. -. t 1-{ lou_· time, is r :: f]_uir·:.:~l to 

coll .. c t s u f.:fici:.1, t ifl :r !1t. 

ThG l ·:m"'th oi' t b. r, colur:m i s imp o::.·t :;.~~ '; :x:.d s~n : r r lly a 

lonr· J r c o l umn i . u::;~;d i !l i on c ~': c :_·.~• v chrot~:~ ., o:·.r:J.ph:· th~.n in 

ordinc r cr ior. G. -ch <:n ,,, '.:cr': . Th ur·e: of coupl · c:l colum:::1s 

::r e:. ~ 1 :: i .1cr ,·.:.~ .> ti-..:.: d.a· r "-· of s .: p:· r :-> t i on -..:._ ·ill be ::;_ o· .!1 

much L:wrtc r colw .m th:-.!1 ·:;h~,::: t he C..if:f'c:; r oncc i :: v ..:. r ·. ~' .. :-.,11. 
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CATIO. ' ~XCFAI:GE :iL~Sr.: .. s .. 

The t hr00 r~ sinr us -~ in ~h~ . 

substitut·cl poly r-tyr ;, _-. n sin. An outlin. o~ the r~ solution 

::-..llo•Yccl to ,r . • :::·co l<·,t ,, t l,rou--h :- c::ort colum:1 of :f:'c-.irly co<:rsc ly 

:-.;roun(l_ r c.:::: ir< (lC - 60 .6 .S.S. dt.f'h) ir. t he hy!'i.rcc;;n forr.~ Ui1til 

th0 cffL~:;nt c:::w (: :::. positiv.; r J-:.ction .:i"uh ninhvG.rin . 

Pol~rir:1c tric cxmnin:-:cion o .i.' t ho Yi<:.xt :.. .· i r <>.ct i.ons 01.' c.: f f lui.n t 

A r : nii.l oi' th; -- ... -~:1;· :.ci." (c::i.rboxylic) t --_):-. ---oulc~ 11ot l-.:. 

cxpcctcci. 4:o qu"!.nti t _,.-~ ivc 1 v t ::~~;:,_ , Ul • t:...c n._u~r-' 1 c.l . nin-:. mol:.cul-­

from ~l u~lbufr' -:. r .. rl solution o f t~1 :. 1 :--. t-~ ·. r but it ':.:c :.w~>c·c'.. t>·. t 

to '~c · ... 'f .. ct .. c1 :.l ...• e-clv~ .o:::btio:• of 

c ::ro :J:-."- o ~.r--phic t ·.c hni r- uG ;:i ,) lt h -:v .: proC..uc ( r:10r· .. po r: i tiv .. 

r ·::sul t ::: . 



i.::p ,. rim :nt:: . 

is . tronc '- nou~h t. o unf' ... r··o cuc.n·i; i tr.tivc sc l t-fon:r:.tion nith thc; 
0 

+41•7 

.r ll ~-IY•G oi r~ svlution to b= 

It h,_..,. t~:.: :';inor· c]j_p 1i.v ... ntat, .. th:-. t it r.;·.clily 

::.bsorbs c · .. rbon clio:d<i.'-' fro -~-1- -v .... I... 

prcvont t h i !cr'...Hot b .. -l;; -.k~.n • 

.. . ~ purifi db~- '-' C'J.Wn L~i~. til1 ·.tion. Th : .·bov ~uttor 

rocor· .. .:.;ncl cl 1mri f ic tion by ,li::tillr tio:1 ·.t t· .. o: :phuric pr:. f'sur:, 

but it ··· f. founr· t :!:1:-.t ::-. ··lic·~:;.t ·:.uoutlt o f c~r. co . . _)O' i tion occurre d 

VacUlli1 ~i~till . tion yiul6~d ~ colour l •. 

toc}' >J.iq_,.l,_.c. it f;c: :· .. :-.c:. :.;~vi -:·~bl ·~·· to c r.rr cut :. pr:, lLlir..~.r;:,· 

~;.:p ·:,rln.cnt to ~sc· rtain ·;~:.:;tL..r r t lo:1.st · p ~.rti:J.l r <, solution 

couF. bo (.If .c -t .. cl on ~~ c.:~ort co:·.r:: o column o!: :r: -sin usi.n:_, 

orcl.in,.~ry im: In vic 

in t:O.vir :::x-0'-.ri: .. . c1; ._ , ::. ~.ilu-t. . r;o lu·i; ion of <-,r:iin~.: in b )i1Z011J ;- r-

~ llo·.'lod to flo·.: :.; lo· .. l~- do . ·n ::> bu)_.:t colu.r:m of r0sin ~l'"!Cl. the 

It ':: -s JJo ,· .. pp~--.r-:.;:J."'c t i:· t i f trwr .. -cs in 1 .- ct .'" sufficient 

difH·r(.nc:; l -et; cc.r• t i..·, ~ clsOl'p-tion co c.:.. ficL;nts of t!". ·- d-- :.:tl:tl~ 1-

for .. Js of th-:. ;- ·~inc ~o m-k-.:. ::.>~: p<.:r ·.tio!-:1 poe: ibL 9 thi ::- could orlly 
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b"l ro ~ li _:; d by 

point , 170 C • .l . l on: · columr. ~ . ~ ,.., .. · '' c mlst r uct cc'! 

resin '::i.!ich h;,d b(·on crusl::.ec~ bolo"r 60 : .• ech . 

~.tH:;_ filbC. \lith 

T}r vory hi.<.· h 

flo\'! resistance of t:lis column of r e::;in :.l;:t.:.e · :ushi~-G u vc;r:,r 

slow proccs: :'.llC. th-:J colu. n ' '!u.s 1.banclcn:;r::, in :;_'avour of ono 

'.rhich ·,:as mor s c; .. f:il~- r --:,.J1Lra t od . This corsi tGd of thr=J 

se,;..rJ•Jll'i.;s ~vhich coulc'. be fi t.,·; ·-~ to:..;-~ t~.: r by I:lof,i'!S oi' ,::.;round. 

e l ass join-!;;-:- to :-;iv:-; tJ:-. :.. r -::q_uir cd lenc th. ReconerEtion Rnd 

8oction ..; could b tr)· t ~o. :>cp~· r:- t 1~-, 

A 1% so lution of £:!.tine i n b :.n z:m'3 \ ! a.s ;.::,llo·;,red. to flo · 

slo·.r ly do·:m the colu. m o:2 reF,Ll (in t~E: hyC:ro: ·~n f or. ,) until 

the br ...: rkthrou •·:" point of t:!o b c::.s0 ·;::~s rc.c:.<;:~oc -~nd t:....e ef:!:'lucnt 

t!1..:re c::. f t s r ·~.~ - J,inod ::.or optic.::.l a.cti vit~r . The fir~t fraction 

:::-.ve ;- rot<ltion o.,_· +0.05° ·.-.hile 't~:, re·;t ·-:.: ru i n.:1ctivc. 

Hil~sr uol~ri~;t~r usod a~~ •as t~ me~n of 15 rcadin ~n, non~ 

of vThic!t diff:r e C: by t1oro th n .:to . 0 1° fro;: th _ .. iec-.n . 

This s~all observed rot~tion can bJ 3ttribut d to two 

CaULOS :: 

c..) Ei t.Lc r a s::! 11 decro .. or r3solut ion bc ... tl t :..an acllL v Jd 

on tJ , ~ c olUi.,n , or, 

b) The r :)sin , , ·!li cl. is d- r otctor;r , ·.e.:-~ undu r ro i nc < 

cortr.iu .::J. . • ;ount of dissolution in th , 'r·1in0-bo11z ,n:. 

so l';.tior_ to · .. hici.'l it Y-.rc.s 1:eir, ; t-X::•of G.. 

fo r :;Kr •. ~'!. il c. ~.ppropri::t:; pr .:::tro ::~.;-iC i"?. t o:.:' th() r .Bin prior to u 3:-, 

s:wulc-:. r :,wve :.11 s olubl ;J«.t,.ri~l xoC. SJ 0 lir.;in C' t~ t~E:. seconcl 

:possi bility. 



Pr.::.·t 2: :::~ :p :: :ri r.1,:;ntc usin ~·: ir.;pr ov:·: columns. 

chrou:tto ; r:· phic s:p::.ration~. e :u, bs 2.chiovoc1. u:~ i!1~ q, scr ;_.3 3 of 

col~_ns o f i_ crc~2i~~ di~c .t r arrPncc~ one :ftnr t h. othGr. 

I ..J t -. ·c&n c . ch p,-.ir of colum:u: thCJrc· i c , ~' i'~ ··.ll chamb r in ·:tieL 

turbulc;·,t r:;i:zi~, c ··· • occur. Sine :. <:. f ront ·,, i th < hi. ll con-

c entr.:.tion luovc·s do· .. !"l the colu:nn .10r~ r · .p iG.l·r th .n l~O E:; S a front 

\·: i tli. :.. lo· · co~.cc;, tr~tion t h :;: if ..1 f:.'O lutioti co:::-re sl!ondint:. to -..n 

imporf,~:ct front iP mi.: .d - nd spr c 'l vvc r t! .. ; · .hol ~ ar~:;;. oi. c. 

sub:,c.-:- u c.nt colu .n ~ t h ::10r 0 conc..:ntr:-.t . .;.:~ no lution ··ill ov:;r-

front ~ill tJ ncLicv~d. 

i s 7Cr~r n,,c ·.r: : . r :· :::i:wo ".r1 i >Jpo r f ::ct front c c .. 19 b~.- ::·; : n f· of 

" str ·:: .:~! l inc rl flo· .11
1 movo.:; do·. r~ s .v0r~.l :::mcc.;s ,~iv._ column-; ·ith- ­

out r-n:.- .ppr ::ci :. blc c~:: ~rpc.:::L!i(; t c.k ili:·: pl:;.c '· . 

For th0 ll·.)Xt c:: r L : _. o:f r· ·~.olution :cr:n·imnntL: a :;:oc ' i f i . .;r1_ 

for!~ of Ff'~.l·-""1 ' G; · pp ::uc-.tus lf.'::t --: uc _,1. 1 conni;-;tirt .. . of t·. o c olumnr: 

of un .nurl :li-v ) :::ount,. :i one ;::,bov :J th · othor. 

r.:I.!<::.llor cohJ.'-:n c::~ ct cd . 2 a 11 front--:;J:,.;.rp ·n T 11 and c o:m· ctio11 

Th . liquid l~v~ l above. ~ch r .~in b~t could b3 

ad.just :.cl ?.n t.:_ t l ·..: ::~:t-up .: ... :.; r rr. ·,,_ ;rl i~1 [ w.;t ,.., .. l:-.nnc.. r af' to 

T:t._ r~3i il (t:1:: p · r"ciGl :-!s of ·hich ··.; r ~. Cl'Ui:>b:d b ; l o·: 100 

m : s~1 ) · ·.- s 1 b :for~ introC.uct:i_r,n in1;o th0 column:;? c:ub .~. : ct .. :d to 

a So:~tlct ... :-:tr:.ction .:i th ac . t.on ·. ·:nc1. t~ .. -.n b,m~~.mo until th-.: 

o:trncts v. :.rt.. co lourlc.s, • 

c~rc l . ..JCi. rcpc · t : dly '.:ith Y so.2.iur·· h;.-clroxic~ :-:.n:l 1l;>•d.roc!!lcric 

~.ci ci. DolutHll1:: in Old_.:;:..' to 1 eon1iticrn 1 i t. :n~'- r :::l: .• o-rc.; ::,ny 

furthe r impuri t i c - . The; r Cf:.j.n ln th.·:.: :JOL:..i.urn ~. e:r:. ; ,-- s l u rri" d. 
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into the colu!:Jns, conv~rtGd to thG '.tcic.. form c-.nd •;rc>.shc<l until 

the · T.shi nc;s .:or ;, n.,:,utral. This tr.atmJnt of tho r osin should 

ha\-fJ r <Jmovod an~· soluble impurities whicb mi::,.;ht reLul t in thv 

efflue nt from a r~ solution 0xpc rirncnt ~xhibitia ~ optiual cctivit~. 

Bron':-GhrouJh :-.n · ly ...... s~ 

Run l . 

The v1c. t ·~r in the. column:; \r.s displaced by v:ashinr; with 

absolute :: lcohol .~ncl the columns th,.m ··w.shAt \:ith b on zG.nc. A 

1~ soJ.ution of ct.. - phenyl c, th~·l:min ... in benz :ne ·"· s t hen .llvn:.d 

to porcob.t. t~1rou:)~ the r c..,sln t:.;ds .:- t 1'- rc..t0 not exc.;odinc 

15 ml/hour unJGil t he brs:-kthrou ~.:h point of the s.mine \.r~-s r c:- cL ,d. 

'rh.:; oi:'fJ..uE::n t \::.n tb.rc:-.ft ur fr.,.ctionc:lly collc (.;t(;d and •. x<'.r.1in•.cl 

for op~ic~ l ~ctivi~y . r.vh .. first tllr ... 'C. frc.ctions, c<.ch of ~ r.2l 

\, o r e c:i.i lut,_r~ to 10 ml ( ..,ince c. micro-polariru0t::r tub·.:: v:as not 

c..v &il3bla) ~nd tounl t o havo rotc.tion~ of +0.22°, +0.05° ~n.f 

0.00° rospoctivLly. Thcc.J fic·ur e::=; inciica:~c that a. c e rta in 

C'..mount 'Jf :::: ·: l~ctivc ad.sorpt ion ,·-s occurinz rc..,sultinc; i n t1t~ 

c.ppo:nr~nc'. of opticc..l n.ctivi t;r in the eifluont. 

is app:lr ::1t th.-t t h e: ·wtivit;,: f-:11·; ·r. J. r2~1 idl;y \1itlt the 

passa._.:. of furt:~cr ini'luon·l; . 

Sinco it i c poscibl~ th ~t tha t wo isomers influenc u th ) 

cdsorp~ion of o~ch oth~ r 1 the morJ stroncly a~sorbod di Lplacin~ 

tho l c._ . ., ~d:.:orbccl iso~c r~ them thvr.:: should. be :... ne:tt amount 

of 1- e.:.~in·: bountl on th~ r esin. The r osin ; ·:.:.s ~ccordint lY 

~elution to otrip o:f th~ ~Jinv . 

:i:'roL. ·~ li.e hyd rochloridL. b;l dt:.co:·.posi tion of th0 lr:.ttc r ;·•i th 

:::.1:~ Lli <L!d f ubocr-~'.l:' !"!t ly ::;tc r'-clistillin~. out th:.; amin\:3 . A 

·oi..n:::.cnC; solu :;1.on of t ile l :~tt.,r Ghm.·;d no optical c_ctivity. 
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.Run ~:. 

of th. ob:-:-::rvcci. ru ·~- -~j_oil.~, •ot~•·•r . ... .: 

· in : :. · i:: -~- ilu-t .. ··. to 10 .. 11 a.n0.. 

tHe rot~·~ i.on IY- :'-·-~· :..·.·. ::!:n. t •. i:-- c ' - t~.:.. v . 2.t~~ 

This i'r~ ction · .. :. then ::mL'j .ct .<.. tn ,· · :--:~·· L1' 

h· ·:~ ro:v-i<~•· colu<;Lci: ··:~ .ic~: · .. o1.'.1C .· ... :ov · :::r· t..: ··e·; ;_ o..: r·~.i.n .. ~.it) • . 

Run 3, 

colt'' .n. Th0 rot ticn~· 01 t . ..,. . . \.. 

vc.lum. o:: t~·-'-' scl l.'.tion, 

F ";:;.: 0 ; l 
-

[~ ]' ·t·7 . Q,, 

;.!I j_ f i~l.-: i C : J.. ' .L .L ;< .. \1 ·' ~ .. :. ~ . 
br. . . oct L '"·J .. it •') 

C0 lu ir~in:_-· 

• + ' ' ' I 1 r.!.' . ~·.:; CQ,. t;_;' •. .r . Gl " .. lJ'l c .. ~j.t 

-. -
-

+5 . / "{ 
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Sm.:> ll rot".tio~s +0 ,01 :J ... ro ob::crv~cl fen: ~r".:: t h :.mo. 5th 

'rho v:-.lt~ of + '7. 04 ° for t : 

e:~cc.: · r: o=.:· tL. d--i'or m ·•·· _t.,rc ;.,v .• t . 

IT'""' C .: ........ , . 

. ··· pJ:1 •J:.1.~rl : 'iik··l ·· .. 1in~ 9 t: on ) . it in -.~:.f. :.r(nt th:·;~ th . .:.; rt·· olvin;.: 

pov·_r of th~ r~l sil . in •., •~ cro :::; c 1 .;h•m tc.:. l · 1i·k.r i::: U"•.ti . . or·~ 

th:~n o;1c.:. • 

EJ.ntion n~· J.vsi:. 

on l·.r yio lc' f rliffcr ,nc: 

it i~ prafcr~bl ~ to u.· - elution ~~~ly is tac.mi~u~L. 

Hu.> 1. 

'l'liG 
1"---c •Jlumll i1~ t~w H"· ·. :- ~: tro~t ) (;, ,, i tb. :: . . olution of 2 

A. 
J! 

~~un ? • 

for :~ d by trG ~t~~nt of tho r~ sin ~J ~~ a ~oluticn of 2 ~n of 
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chloric ~'.cid solution, tho ide·. b ;;i;.,; tt.a t the ono isome r would 

be moro r~pi~ly dosorb:Q th~~ t~~ ot13r and hence th~ umine 

hydrochloride bro ·:)d nz out first a t th:: botto:.1 of t "lo colu!nn 

would be t-'e one v:i th t he lC\; . ::;t c..•: soryti .m c.ffini t;y . 

t t.(; cqu~tion: 

Conside r 

Resin - COO .... +~~-~r.; ·q:t-:• .?L + tiCl __ _, J.csii".- COOE + p:;_ .qi>~JH3\.; 1-· 

C33 CE3 

hopeL;. th;:;.t t h , re r.ccti.on · :oul d be mor e r ':Jic'.. f oJ..· t h, ler s t .~d-

::orbed i ~o: r:.::.'. The pH of ~h3 2:;:'/lucmt ·. ·c-.s r .. (; sured a t fr·e <lucnt 

int.c,:rv·l;; dur:.r! ··: t Le cour :.e 01' tte ... lution sincE:. my sh~ rp chc:.n,r::e 

h o·,-rovcr , 

-:;~L pE -~-.: ere.- e:r'l, r;->;;~-d.il;v dur L:r. th ..: c our:. ') of t ~·!c o lu-:-. ion until 

Th- 1 bov~ proccduro 

0 . l ',v HC l solution _,:,: .:. l u t:r.i <:.1t c.nf. f r s.ctionr.lly col k c till_ t ::tc 

ci'flt:.ent. Ti.w pL. o:i. .:. --.c:c. f rP.ctlor, -.. --t:::. ;-:-;,·.· Gurc ~1 but once :r:r.in 

no nhnru chan ~0 caul~ t~ o ~~-.rvod . 

Run 3. 

• •• 0 

~)1.lJ ~~ r:tt~lnc 

~ 1~ rq uOOUS rolution of Ti~GriQin~ . ~ho f ir·:t f r a c tions o! 

li~ .:_t ·oro·. ·.1 i£. colour -ml 
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of clnriJ: t L --~. uJ:j ;.~J ··roc .lur· .• 

Ru~ .· __ 

In vi 

ion isii1" so1v~.. n-G (bG;L.<..;H ... ) it ... . :-: c!....:ci:.·.d to~ -r:t'orrn s~L.J-:-, :;l ution 

!., sv~u-tiort o:f 1. ~- :.--- o:·: : · ,i n· in ·. 1i-';tL. l :,,zen<:: -. .--.:.; 

tl'.cn r.u! throu.)·t tr:.c c:nl"J.rnn to i'or i -.,__n <:.ti.Go:rb . . ~ 1;:) -~. ::.i of ;c·.t : ... ::ir 1 

. !'Cl t~,( l:·t v .. r cl.::. V\)lop ,..;_ ·.· i tl1 :. 1·,\ 0\}L"::C.:~ f..O lutior, ) f · . -~hylr JiL•:. ._ 

":! 
\..:uri_ -~!- tb.( ::.c c:Yii··~"i:_: .:.. ·~lis 9 rc .. J: .. -~· .. :-- :~ ... :.r · ·~llr :; , ~ :; 1 ..;::-.. ~"': t t_· :1 15 G 

'1'h0 :.ffluc:r. -~ · . .-:.~ :r .. ctio.·· :11: c.:ollcctAl ... _.L t~1u fi r st 

Frr.ctio.J 1 t.·: 5 
-) , ,.-o 

+( o Li ~; 

6 

') 'r- 0 -H .. • 'fc 

rc .. wt J>Or.. ibL du:. ·co -~}lo _pr..L yt.~llo· 

~c. fir -l~ fr~c ~io~ ~~ found to h~v 
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- ,) 

r. specific rotr-.tian of L c;(. ]
11 

:: + l2 '2 i . : . • ;:. 29X> t:XCUjS of the 

d--for!.J. DisplacG~0nt ~~ . continu0d to obt·in the 1-rotutory 

::1ut~~rinl l:,ut \;:;.3 :r:ot ver~~ succo . :~J.u l 7 onl~ ... onr.: :Cr ..... ctio!' VlitL t 

'I' hie ,,,. s 

banrl. 

Jt r•::s no .. ~'.eciLlC. ~; to uso ~- strcr:c::r devalol•'-'r in t!~r; form 

of .1. 1~> tr,r.zr,ne solution of p:i_pnriclino o ~h0 ~bovo ~rocadur-

tt t little or no reeoluti~n h~d occurcl since nc activit~ 

caul~~~ ~ot .. ct0d i~ rny of tin fr&ction • 

.- • .} .lo . .At ... e;I:!pt0d r-;soJ 1J.tic-n of. ~-~"t:r:rJ. :;.r:arino . . 

A 3:;-J s· plc \! " S '1r}corbcl :.t t!-. .J top o+ thc colUF..ill from an 

alcoholic :::ol1tti0r: of t:te b< ;c ..:ml ehtt:..L. ·"it~ 1~ .: lcoholic 

zaluti,~~ of ~ cctic <.:.cid o ' t'~lc. si .. u:..tio"l he r .; '.:c-.s ::.L1il r to 

t!: · t i Hur ~~ 0f th:J oh:"T.ion ... ~~p :. _·ir::c:1.tr: invclvin{'. p!wnyl-·· 

othYll:l::.in0 (po, .. . 32), i.C'. it w::::.. hopecl the.t S·3lectiv~ 

dosorption of the ono iso~~r ~i: ht occur. Th1 efflu~nt ~~~ 

allo·.;nd ·.,o t1 ri~· i11to cliluto :,_:ionium h~<lro:,.:i(Lo solution, the 

p:::·e:oc. nc': o::.' :. tnrbidi t~r inrlic:~ Jin;. t!w.t t!,r. b::.sa -, ·.s :rr cont . 

~his o~pcrim:nt did not cchi v ~ny r r=c lution of the; 

.-:otl:~-1 -u·t ....... inc' it t' ·i•l, ilO' .. · v.:.·r, yi ·~ld :·· v•n·~· pure s:::.:-pl· oi' 

the 1 t ·~ r. 

ir. th .. }'H'O : t:::.t:.-. 
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column. I~ 

3% &lcobolic HCl :::olucion. 

; • 3 .ld. A ttcr::pt0d rcsoluti on of d.l- (3 -pL:: '~'yLL<O])ropyL:.I:Jin< ' 
... . . ' 

nu: .. ntiti :. ~J , nu. har; .- r~;Dsonn.bl;y l ::.r,~-.: spccLf'ic rotation of 
0 

+ 35 ·6 (no solv~nt). 

fo:r~tl o.: tho r:ulp~1::·.tc .:nd t~:o _,_rc. b : s.c_ ·, ·;-,.:: i: ·ol::.:kd. by d. .. 

coL.p o:::ition ·:i+.i: lk: li follo·;; ~cl. b;:r ctl:Dr c~trs.cti··m of th·. 

· ~utouo roluti0n. 

to .... 
vl~. C; .. ._. 

. -
-:[...21111 ;lf:'Crt o 

t. ld 1 . . -A ~ SO U~ lOD Ol 

All t~c fr~ctionc 



It w •. ~ c 'lr:: ticipat,xl .:.'ro~1 :-. lc!';or:lccl~:· · of th, .. c2.paci ~Y of tho 

r G::: Ll th:-;t tho 1)r;;<.;,k--throu(£l point :for t ho:; :·.:;lili( should occur 

HonvvJr, -Gh; 

bee-n collcctoc1; o..p:r.·~.rvr.tJ.., · th·. c:-,pacity ol' t :1:::· r osi n \:ith :rc s r•jct 

to the t:<.1:1in0 in h.'-·;zcnc in only l/5th of tho v:,lu.o for thL. 

aqueoas- r. lcol: oJ.ic :->olution used in u .. ; c :~::Jaci ty dc;ter::.J in:- tions 

,, 
'~ln .~ i r::>t fr;·,c"!iinn ho ·l ..., ro~jr"·~ioi1 of +0·17 v :J.r .cl tile 

:-.;pccific ro~:.. n.tio. 1 , aj.'t:. r clet~l r:ninin. tho concontr?.tion of ar,Jin--.; 

in t~l~ ~.;nluti.on, c<lc~ll :.tcc' .to 1:o Ld-J:r,'"' 8 ·06 ~; l. o . - 19~·; 
axccsG nf t he ~-for •· Thus this re sin in 0lso cap2.blc of 

cffocti"!"l: · -. pe r· vi.:J.l r G"'O lution of thL: dl-::;.m:i.nc r.rd the oxpcri-

rJC;l1t 'ti~ <'; r(p:-f.-l; J. to fol]C''.'i t h.:: caul'S. o: t~1C ru:olut i on morG 

clos: l ;y . 

-::!lut ion o:c Qj :-:::pln.c ;.. .. l•. nt ~;rocc.du~c t. ... ,;r 'J Hot f .:: c.si "tlu on 

thi::: r<~ siL u · i r· ~- i :11zon . ff{ solvcr1t bvcrousL: the vory lo· ca:.;nci ty 

of th::, r c<.in fo::.- th..- ... in·v in bon;:; n'J ::1:.•10 it i:,1p0:::: :.:- i blo to loo.d 

tic : .:.. v-:~1·? · :1. ~tt ·~·.:rrJ~·. to cl :... v ,:lop r:-1 :-.. J.::.orb<~d bu-:d of a minv ni th 

c:l. C!U.Oou~:J piJWri~in.: ' '1f3 mach b1t unsuccc J •~ ful t )c .-.uso C;X:903ur c of 

t:t·"o r osin to ti·:i :> r:-:.:.gcnt c::..u t.d it to s•,tc~ . l · nuf:c'iei". :1tl;r to stop 

tho flo·::. 

'l'hi s occ<.:.r:..:d 

- i't-:.r some 200 ml h cd h,. Jn colh ctc.cl .:.nd tL.; :=;olution r;·rao th.:.r:.:.-



'~.' , 5" • ',_)_ c • '· ·t· t -,r.·p+ 'Cl · ·t:· " ol u-:-1.· OY· o .,-. tl1- 13 -n,.,.·,n' t >,<• 1 t)h · ' '"1-- -, .• 1.· 1·1· o ~o+ ,., ~ l' -. .. i t . ..t J~ ... .... . ,..,;._ .... 1,1 - "' • r- ""'..t"' J.--' . ;.. - "''"'J . • ,y --~ ~ c l,J. ,J_..L.( ... ....... 

. . . . . . . . . .. . ... ...... ... ...... ... . . ... ... . .. . . . . . . .. ....... ...... . ' ...... . 

( 1:.)) • 

P()l· ·,t -"on••r 1)n'.(• ( t- co- ~t · "~ ,_J·. · · •. Jr·.• 
• .1,. ,... ... , 

1 • 'i ..J 0::. ~.} I .:.;. ,; .:..0. ~:> ' ,;_- V ~ 

<i(lrcchJ.o::.·iuc -Ls i: rli0w. n,:_ ir1c L -~ :-,t ~-.:ci .:-" n._,.,_. .:to~:~od f or t~lic 

,~0 ·Gl.r.1i'"' t: c·n ·. :- ;; -- -~;·u-~n v . Tho vr~r:· cli1ut.~. ( c:· o 17',) solutio:1::; 

pJ.ct of ovi;icc.l d.· r:rit;~ · vc·n::us conc.~-n~·.:;_· · ;:j_on o:f · .,iD-~ in .A..H , 

('{nc "'f.' 
·J~ 

) f... " ' . 
.J ·· ·_.' . fA _ c o!.· o · I l of 

• · :7·...; J ·, ' .~ :·G ~'1 'i .; :•~:0:' . .1.; ]X rc-.:: ;~ "c · :> ~: 1.: '- orri t icr: :>.'r0"1 3 ~-;0 :fl. ( 100 ,d :.1:•-

, or·· · ' .. ; n, .. ,) ·:cr. St>i --: /.1 ( 1():'!·
1
· •• t"-· .:-,f'!,:.l.· ::. Bion) (J ·; ·· solut:i..CJ:-~ of ·c.::··, 

t -~ . , • .• • - ~ u .... \,.. .. ~ j -....r 



Thir> 1110tLoJ. f!.co .. 1Gtl id:~ally 

in .tnv-n:m.t l .,;1 1c,t.:n! r:-G:·•., tl ' nli ::c d over t L co~1;;er,t r .• tion rr:.n.~· .J in 

:_r ;·.ph. Thir- ···' tl'wd r·r -Sll'):;?OfK~ tLr t t!:c cf:i'lu.mt ·.· ill not t ~ 

!'GS~.l 1 • 

'·' rot ·-i ~)~. 0f +5 ' :1 2 • 

Accur~~L polrri~~ tric 

~G~curGmcnt~ ~-~r~ ~1~~ ~ifiicult to obt~i~ du~ to th co l our of 

13~.5°C .nr". l1 · 2. L J... ]D 

(4~• ) t; : :£lUl'-o (!_-;": o::. ~:~ 

L:;"8og'J0 4 ' h······ '•'' ·r .,.- ..1...- .1 ...... . ~_.- .... . · • .,o 

of' -~},_c 1-:L o ::.· . .1:.. . 



.(~0 0 

In vi ,w of ·~h: 

A possioL 

· c"!so::.~y:,·ci .m i:.., t:._·--.t L,:. r '- !.! i' ·>·~ h:w:' b<: r.n m .sub: ... l;i tut.;cl frc;; 

s·.lll,hOi!ic "Ciu f T C.>upr, !;r.-,r-c;,r~·:; i l'- tit.:. • :-trL ~ \:hich rucult. i n 



indic&tc0 thct it i :. ~ossiblc to us0 thus~ to efr0ct ~t le2~t 

A •wr ., ~. 1 o::.tion rxc~1:.:•· ;r ·.:oul:· n o t be c::x:poctcc. to exhibit 

.... 1ll-b:-:, r~e broc:i.<.ls:: t ... 1·:: f:··ctorr· ·:c:l.cn no:.: .. :.·· lly ~~""'f -.Jet tlw oxch.:n~\. 

-~ :~':( ini..-G~- o.~.· <:1.il :i.o~~ for tlt;.. r::; .u. 9 Vi >~o 7 ionic r :-.d .. ius~ chr.r::;,::, 

• .• • ... , 1 
. J. :.\,..:. ,~, c }:'V: 

.L. .. , 
ll .i ' . ... c.~.rboxylic 

.•ell clo:!.r 
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thi:::: in likc:•.-j ·cu l.c :.:o for t:1,·,ir· /3- ( p-hydro:'yphuny l)-butyri0 

:.t.Cit1. ro:..in 1.'Th :rc. -~1. ·; -·COOR crot~]_) if b(.:.t. to tho Cl)l1ter of 

:. t 1-~" ~·t 8ho'.tl:j i.v:.vc. b.:.··::-"< (.f:f.:;c t "G. on +h::; ~f-p-to 1u.:.nn-su1phon;y1-

1-"tyrC\::l:Lnr; rc..::;ir. :-.~1:j ccnsidor.; tL~.t -Gl'.l1ir 1:--c:: of' Gucc ... ss ·:m'i:: 

dut: to t'~c f:c t ·v. ·~ ionisi1 • ..., oo1v::r:tc wore: '..l8ccl. Th'- ·;;ork 

(J.' [/,; 8) iJ!cJic:~.t · ::; tl~ · t v~!: US .. of l'JO!l··ionisin;:_t so1v•nt~~ to 

p!'L'. ·., ... t c C<JV' .1' 1: t or ~·ol .;cuJ.. ::..· ::LiGorpticn O!.:· t:,.__ su'hst'nc<- in 

n.u"stiG.1 is : w 1ti 1 if ·: roS')1utior• i:.< to bJ ,_:fi\ 3c i;cd. 

tl.c ·;;}~r0.:. ~l·.:i.n.:,~ , dl-(3 -~n: pr:t:h)1 :ph.m;(b .iuo . ..: th."'.nG 9 cll--d­

phc,n:~l uth;{l ::-,j.n~ :-nrJ c1.J.--;9-:phcp;y·licq: ro:py1:".J.ino ;:.r::.:.r i n o.-:-.c~1 

c· .· l- thu ·fun:::t .i_·m~J -:r:;i~10 ~-rour it~ connoct::.d t8 ~ centre of 

I·~ l. firr. t co: •p:-J'.lncl i:h~ ::.sy;.n .. :tric 

in th.:... 

d.·-T)l2~nyh th~rLtr:id. th:) st.:;ric ·. nviron~cn-t is 1. sc .oronounc .... cl. 

, · •. i 1::;; ill t:1s L!.::t co~1p0und tl~·:: bu}~ :y ph'-n~·l -:-:r-(Pl:P i :~ scp- r--.t..;d. 

j3-p]:;.;;·.f· i~:0;'rOJ•2. l~ •. ,ir,::; t!: .. :iii.. r:;' :.lll>•) 1x~-1;;· - '-·n t~~ ·-XC1":0:l""•· 

pot0.1ti <'.-. ·.:: s . c :;li~ !l·,: tl1.:-.L 1:: ~--·J..: i.i' ·'1;! :.: r.Lctiv..: .:-d.~or:ptivn 

r;r::mr> · .. --·:..: J.i.1!-:::} tc 



' -, ,, :J 0 
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6 0 PREPARNTION OF THE RESINS. 

6 0 l. MODI~:,ICATIOU OF 1~ C01~v:e;~;TIONAL RESilT BY SUBSTITUTI01Z WH'H 

VARIOUS MHNO ACIDS 

6.1.1. USIJ.~G .• ALCITE HCR .b.S STARTING ~,.AT"h:RIAL (Page 13) 

6 0 1. 1:-. > Atte~pts to chlorosulphonylato F lcite HCR 

( i) 18 (;m of r::sin in the. bw cl foro :mppliecl by the mak0rc 
0 

\7o r8 drioc1 in an ovc~1 overnight "-t 50 • 20 em (i.o. c::cos::::) 

chloroeulpho!lic acid J~S &dd0d in sm~l1 portions to Pn ico-co1d 

surpJn3icn of tho r0~in in chlorofon1, the. vilorou~ ro~ction 

acco~p2nyi~g e~ch ~ddition beinc a11o~ed to subsid0 before ths 

noxt adJition ~~s nn~~. ~h:n ~11 the ~cicl h~d been Ed~od th~ 

ren.c tion rrixturc, •r= -. l1o-.:~ cl to :Jt:-:nd vii th occ;:.sion.:-.1 3hc~kint_; 

for tvro hours -~t roo"1 tc·:lp..: ratur.; to co.npletc th,, rc :-.ction 

The oxc~ 3c a~lorosulp~onic ~cid was decomposed by pourine the 

mixture. onto crushed ice rnd the rc~in filterEd off. 

In ord0r t0 -~:::c0rtain wh;thor or not the ch1oroRulphony-

latic<l h .d ho: n successful, o. s;r::·ll sr1rnp1e of tlL rosin '.7~S 

boil=d with 6J sodium hydroxido solution, the solution acidifiod 

with nitri~ Gcid &nd silver nitr~to solutio~ cdCod . ""T . ' -. .L.o Sllv:;r 

halid0 precipitate ~~~ obtninGd inclicatinc tha t thL sulphony1 

chlo~icl) haC not boon forme~. 

( i:~) Tho chloros,; lp~wnyl::,tion w:.,s now rr:,po;· tod in the 

absrncc af ·ny ~olvcnt. s~~11 portion~ of re~in wo re dropp~d 

into icc-cold chlorosulphonic 2cid, th0 l~ tt:r ~c~in b3ins 

prJSGnt in LXC0SS . aftar iso1~tion of the r osin au bGfcro, ~ 

tost for chloride ion w~s positive end the porcontrg: cilorinr 

y;.:-.s cLtr.:lr .. !iD<:cL ~.s fol1ov.SZ- A S'Tlc:ll (.±0·5 ,:;:;:) dry, wciclnd 

sc.mplo of resin we.s rcfhJ.xcc~ vii th 25 ;-;1 of 30% sodium hydroxitio 

oolution for 30 minutGs, tho rGsin qu~ntit~tivoly filtered off 
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·;,ri th dihtto H"03 .. oluJ;. ior. u-:zi:1 :. plt.:no1phtha1cin indicator. 

Tl1o chlorid':'! ;·:~.n then titr:.:.·i:;·;d \"ith sk.nd~rd. 1J:.lproY:, O·l !•T 

silver nitr~te by :~nr 1 G ~eth0d. .A s:-:ur.1in-:: the b:tsic str'.tcture 

cf the cl~lorosulphon;th· tccl :cccin to bo -CE-CH2--

.·' 

I t 
...... ·· . .. --- "' so...,cJ. ... (\ .. ' 

i .c. ncc:.;lectj.nc c:co::; : J..inldn<- J ·.;hn tl'.Poretical r<.;.1uc: for tho 

The v~luJ obt~ inr~ ~ s 8.o~. 

( i ~ i) 1-:; '''0'c:l.·l "'P:Pe .r t h::-.t mcistu !:'G r,• '. >till present in 

t!".e rD .. ir: anc1 rc::.ul.in.--: in the d.ecompcsition of the ch1oro-

Acr.;;:·dill_:-l.t•, <M further portion o,_· resin /1'3.S 

dri~d in v .ouc o~rr P20~ for 2~ hourD and treated with ch1oro-

This t ii.1·) hov:c vc r, 

tho mixtur.; \7'1f' rc:,.'~ux0d. for 2 hour..> after <·.11 

The chloro··· 

sulphonyl~ ted product 0 bt.~·.i~ed in t!1is exporime:1:t contained tl10 

roquirea ,J,1ot:m-G of c t::.oriPc. 

6.1.1b. Rc:o.ction cf the chloroE::.llphon::,·1r-~.;~:d ro:::;in ··,ith ~1yci1w. 

rr•.:o (:r:'.r.JS of resin '·ore fJhi")':On With CXCOSS C1~·ci!1E· 

~h0 f~r~ of a Gatur~tcd solu~ion in ~at ~r . A::'tcr Gsvcru1 

ho'..lrs t!lc r..;si!'l ·.·r8 ftltorod off 7 'J?Sb~c1s n.:-"i tv>tcd ,;,·or G1:::.1oride 

ion. This wn.:> ::'ounrl. to bo })J~esont and so apn;:..ru:ntly rc2.ctio:1 

hc:.d :~i 1e:C: 0 

(ii) Ths prcviu'..ls cxpcrio~nt was repoat:d usin- 1 ~~ of 

. .:'e'dn a lCJ. 2 ': 118 Cl.Jcine dissoJ.vcd in 30 r:ll ~· ::'.\Odiud hydroxide 

A tost for nitro:;~n on the rosin ·:·as negc ti vv. 
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(iii) 1 :: .. of ro[.:in was boil:;d unclcr rcfL.1:o: V!ith a solution 

of 2 0rns of sl;rcinc in 30 r,Jl of 6o;; P:'ric'..ino aolution 1'or one 

hour. A Ylitro~:en ts:"t on ths r osin vrcr.:. :: ;:;aiH nc_·ativo 

i ndicating th-t once B~~in re~ct ian had fcilod . 

6 . l . lc. Ro;::.ction of the chloro sulphonyl<t ·,(l rosin ·.ri th c lyc ine 

1'ho ( stor \':!is prep~r . ~1- by bubt linc d.r;y· 1~0.1 ·:as throu~--;h 

boilitl[:' 'USJHm~: icll of .:l~·ciLG in rbsoluto r..lcohol until solution 

On coolin~ , thJ ~thyl ost~r hy~rochloride 

sopar.:-.tcd and :1 .~· fil t .;r .. d off-

by t;·. d.:. composi tion of c-.n iee-colrl so} u ~-ion ::>f the hydro--

(~hloricln with 33~v soC:dur.1 hydro1:id.o :;oh~tion, sr.l -~inc ont ·rri th 

poi; · ::-;~ iurn o:·-rbont:to, .· ncl txtrrction ~':::-om t]~o a lkaline solut:.on 

·.riuh ether. 

allo·:·r.:d to stand on a boilL~g watc :r--bath for onG hou:.: . DurL1; 

thic time whiT.) c r ystals of gl~)'cine .._:: tor hydrochloride 

separated 3nd the ro~in 1 aft or beins ~Gchcd with alcohol ~nd 

water ~~vo a positivD test for ni·~ rogen. This timo rJ : ction 

h ad :-.pparontly occurrad and i t no\ ' romr..i ncd to be seem '7ho t l!r) r 

al~nin . could be rcactoJ in a similar ma nner . 

6.l.ld. Reaction of tho chloro3ulp~ony1at - ~ r osin with a l nin0 

ethyl o ~:.tor. 

'.i:llc. alanino .1;-·s pro~Jc.. r£"Jd as follo· . .-c~-

'ro a cold (-""tj°C) so lution of 13 , 1 em ( 0 '3 molcr:.; ) of acetal­

d ehycle:. in 10 m1 ether w::s ad:lod. 18 ·o ~'i ( 0 • 3L1 r.10l, s) of 

amL1onium ctloridt: dissolved. in 35 ml ol.· w." t·::;rj follo·.i:.-d. by t h:.: 

Flo·:· :'td(lition of ;::,n icG-coll: so1ution of 15•0 gm (0·31 molot) 

of sodium c~yanidc in tl.O 1.11 ':.-at..;r. Thu reaction flcsk was then 

corY.:cd and. t he mixtur0 ::..hakon for 4 hours at rooo tcmper·tturo. 



Hydrolysis nf the p roduct wan cff0ct..: d by distillin:; the r eaction 

mixture with 60 ml cone. HCl solution until salt formation 

p:·ov3<1ted further hl,c.ting . 'l'he residue wrs ·3vapora t ed to 

dr;;·necs (Jl1 a steam bath, extracted with 80 ~11 95% ethyl alcohol 

a lJd thE: extract, af' t o:::· filtrat i on 1 c·v apor ;- tetl to drynesG in 

v acuo . All but the last tr;>,coG of NaCl ::.nd NH4cl were removed 

by dissolvin ~ th:J residue in 50 Ell of 951b ethyl alcohol con-

taininc 2/J HCl o.nd adc~ing 20 ml of (:. ther . The solution after 

fil t.rr: ticn n >.s cvrpor.~tt:d to dryn ::.r; > undcn reduced pressure 

yinJ.ding tho ;: l an in,. hydrochloride. 

The fro~ al~nino u~s iscl~t~d from tho s~lt by boiling a 

solution of -the l <.t t :.r in 150 ml water s uccess iv0ly with 22 Q.TIS 

yellow lead oxici..e, 10 ::;ms o f lE":r.:.d oxirl-, and 2 gms frof>llly 

precipitated len.C. hydroxiclc and iiltcrL1.::; off thG r e:mlt ing 

lL od chloride o~ch tis~. Th~ laot traco s of chloride wer0 

:c0:novod by boi lint:, th:: :.:olution with tho calculated r-::.::mnt of 

silvor oxide (a::; det:::rrnir.c;d by e. Volhs.rd ti trr:.tion) :nd fil to rinD 

off the silver chlorilo . Excess lc~d w~s p r ocipitctod with H2S, 

tho nolution evaporc-.ted to 40 ml :::.r::d 60 ml 0 1 95~.~ ethyl alcoi.w l 

added .• On cooling, the : lanine crysta llised out and a s e cond 

crop ·;ms ott::tL:"'d by evu.porr~tiw. the rosiduo to lo·;1 bul k ancl 

addinG an e~cbSS of ~lcohol. 

Yield ~ 14 grs . (53% thJorctical). 

A large amount of a l .mine vr2.s prep;.r ~a more simply by addin,:-_· 

3 l itres of cone. a queous <1mr.10nia :>olution to 100 gms of c o l d 

~-bromopro ' ionic Rei~ . The solution , a~tur 3t~~din~ for 4 dnys 

was concen trated to 200 ml and tho ~lnnin0 procipit:::.ted with 

methyl alcohol. 

Yield~ 35 ems. (60~~ thoorctic~l) , 

Tho cth~ 1 0st0r of ::>.b.nino WLS prcp~~r~d by bubbling dry 
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HCl cas into a boiling sunpcnsion of 5 ons of al~~i~- in 15 ml 

absoJ.utv alcohol until sol".ltion '.V1l.J complete and then concon­

tr'lting tho solutiol'i under roduc(.•d prossur.:: .- t s. temperature 
.. o 

not cxce:edi!!C 3? C. Tho frc.) estor wos then i solated .-s 

described for t;lycine . 

One g~~m of the resin was h.~tod on a water bath with 2•5 

gus ".. leni~e ethyl ester for one hour, tho resin then fil ter-.:cl 

off and thoroughly ·n·s:JL,d with r.lcohol n.nd w1.ter. A nitro::.;,_,n 

tc.st w<>,s o.g .in positive and hence a seJ!i-micro Kjeld:- hl anc.lysis 

woe performed on th0 r osin in orlor to obt~in the ucrcentage 

ni t-rocc:n. 

Cr.lculatad. for 

Found~ 'T = 4 · o6:~ 

- CII-CE2-
: J -

I 

..... 
', 

·· .. 

\ 

6.l.lu. Re~ction of the chlorosulphonylntod rosin with 1-

tyrosine othyl Gster. 

Tho ester Wf',G prcp.u·ed by bu'ublint_; rlr~r ECl cas into 1'. 

suspension of the amino ncid ur:til solution wr.. ~ complete . 

Refluxin(S for sevor:.:..l hours complc~od the. cstorific.::.tion .::.nd 

th& solution ~~s concentrated undor r -ducod pressure ~t 35°C, 
causing th(; 0stcr hyc~rochlorid .3 to pr,~cipi tc te. This wr..s 

decomposed ,_ .. i th p:)taL>sium c;:rbor·1.tc <.mG. tbe fr::-c ester cxtr:-.ctcd 

with ethyl acct~t0. 

( i) 4 grns of f:stc-r , .. ern dissolv~d in 20 1::11 of nbsoluto 

alcohol and added tJ 2 ;t:.l!: of C:tricd resin. 

stirr:d Pnd 'boilod under rc.i.'lu.x for 2 hours. 

The . ... mu ~.our !;; 

The resin i".ftcr 

buing filtorGd off 9 \;r-s :'..shod ar:cl tost<Hi for nitro[;C:,n. '.l'h.J 
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(ii) 9.7 gm of 1-tyrosino mGthyl ester hydrochloride 

(proparod ~s for the ethyl eetor hydrochloride ) ~as c overed 

with r-. solution 1. 2 t_;rr of sodium c J.rbonn.to in 6 ml of we:. t or 

;:md 36 ml ch~ orofori.l adclf)d , Th...: mixture was thoroughly sha ken 

5 gu r esiE .J.dC:~cl, and t he mixture I!lae,notic:1lly stirred for onv 

hour. During this period 00
2 

.:1c evolved. A further 1·2 gm 

:::odi um c~rbone.t< in 20 ml water :r s t ::ton addet:. ~nd tho stirri!'lC 

c.on~;inu8C.. f or a further t•.;o tours. A n i tracer t •_:::.t on tho 

::.:-osin v:a3 posi t:."rr: but on hc2.f. in1; the lc ttor on r-. w:· to~ bath 

with 30 1:1l 21i N2.0H s o lution t., bydro lyso the ~.: st'-'r, :1 ni tro;; ... n 

free product was obtained. 

(iii) ':'he .·.bovc. p r ocedur e vm.s r · ... po.:~.tod but th: stirrin,: 

continuc.:d ov. rnig~t . One~ 2.:_, .in a ni tro£_on-~frco product Yrac 

obtain::C. .• 

(iv) 1•6 {';'!11 of rc;sir~ Vf0l'G 11C<.tcd. ·;.ritt 3•8 V!J of tyrosine 

ethyl N:t::r en ·:m oil-b :.th a t 120°0 for -.n tour. A nitroGen 

test on t110 rosin ·.;P.s no,_:·::>.tivo. 

( v) 2 gn r:;sin V1c..rc- -~Jdr.d t o :! boilin; so lu'!;icn of 4 (...1 

ester in 12 ~1 of b.nzcno. Tb: mi x ture ; ;· s then boilctl und.c.: r 

r e flux with t t i rrinc for 7 tour~ . Dur ing this period D. \/hi t~1 

ma t e r ial crystnllised out on tho walls of tho fl~sk. Thi.1 

presumably w~.s the ostc. r hydrochloride, inrl.icu.tint; that reaction 

The rosin, ;.ftc.. r boiru: i sol :.:tcd :-.ncl.. \T.s}~t .~., 

V.JT~ heated uil .;> wate~b~,th v1ith 30 ml 21~ !':10E solution for h r lf 

an !leur , thE: ~e lution :.c idi:::it.cl and. tjlO rc.sin fil tored off , 

w~3h~d ~nd dri ed . A nemi-:1icro l(jo l c1.r.hl :.!relysi2 :p:rf ormcd on 

tho r8sin ind.ic::tecl that 0 ·4·,:; ni tt·o:.;on ··.·r s 1)rosont. 
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6.1.2. Using e 2% crosslinked culFhonated poly~tyrone resin 

as startins ~aterial (Paer 16) 

6.1.2e. Preparation of ~ £ulphor~ted polystyrene resin. 

Threu ~l of freshly di=tilled divinyl benzene (b.pt . 

41 ·- 5°C/2mm) \ .. :,ro dis.:ooJ.ved i.n 75 ml freshly ii..,tilL;cl styron:: 

(b.pt. 42 -· 3°C/l8mm) containing 0•75 gm be::1zoyl peroxide. 

This solution '.'iP.s t1.en thorou5hly .;haken wi i;h 400 ml of P. 3iJ 

aqu.;o'..l.L solution of 1 Promulsin 1 until clisp8rsion m:.s comp lnte . 

Polymerisation v1:• s offcctod by heatinc: the m.mlzion in a W\'\tG:r­

bath t.t 80 - 85°C fo:r 18 h ou::.-s. •rJ:::.t, Pror.mJ.~::.in w:-.s hydro lysed 

by the a deli tion of 11 H,.. SO , so::.utim1 and. ht: :-.tin{!' for 2 iwurr:.1 in 
.... . ... }.c: '+ . 

b. vr:.tc:t'--1:-- th 2".; oO ... c~ C. ;,ny collciu. :.1 r _r.in Vi'i:J decanted 
() 

off .na the roG~indor lil~orcf ~nd dried at 50 0. Sievin3 thL 

Qry ~~~in rocov d t:1 ~ coarcor ~articles 1 the ?ortion p~ssina 

11 0"' of n :2Ll · ~~oo ,_;m concnntr_J.;cc1
. sulp!mr-ic acicl and 2 .3ffi 

~:i lvo::!:' sulph~1 tr ·e~~c .l . .:,:' teG. on .:. ¥7. tor-oc:.th fvr 11 hours. 

After coolin~~~ the sunpt';i.1t".ior~ was poured i n co L lar~·;e volum; of 

cold wat:r, co:1.loid<. l p :-.rtisl 'J!:; doc~mteu. :'!.nd t!w rom::dnder 

filtered afid wnFt~d .1i~h distill_d w~tor until the washin~s w:re 

A ~~nple of tho rosin was dried i~ ~ 

vacuum ov ;r P 
2
o
5 

ai; 56°C and useU. in th.:. C<-:.1'> 3-c i -:;y determina-tion 

ou tlin•)d be].:~·;.'. 

'l.'ho tota.l c:.p::1Ci ;;;}- .mn dctcruined by leaching a ·.:o ighod 

ar:ount of thA 0..ry ro3in \, i tl:: ;:;. 5~o -Ja.lcium chlorido solution and 

-titra·:j i:'lr;- the li to r :-. t ::.<1 hychochloric o.cid .7i th ;:;tan,'!._:.~rcl alko.l i. 

'l1ho c:-paci.t~r wn.s found to b0 4•7 !:'Jillioq\ls./gm, indicatin,: tlw 

presencE! of one sulphol"ic aciO.. group r JT be;lzono nucleus. 
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6.1.2b. Ghlorosulphonyl~tion o; tho resin , 

A modification of tha previously doscrih~d method (pa~o 4;) 
wc-.s usad o 15 E;ffi of dry resi11 .ras su.s pcndoti in tho minimum 

amount of carbon totrachlori·1o in n tv1o no cl~('>d fle.::k fitted \: i th 

- droppinc i'unnJl and conclcmsor, the 1: ·~ t.or carryinc· a cPlcit.•r.J 

chloride gno..rC!. tuboo 

ma~1etic stirrin: was cooled in ica and then 20 a~ chlorosulphonic 

A c .... rtilin amount. 0:!.' 

SY.0lJir..c; of the r-:.;sin took plac,:; ciurinc, this process, nocccsit­

ating t~!C e.d/ ::. t:i.or1 of sm-lJ. auounts o:;_' cc1
4 

:..tt r vgul £>. r int0rv: ls. 

W'!len th0 a(l,~.i tion of th£"• ·:oil '/US coLplvtc 7 the :.li::~turr:l • .. ;• s 

bo:i.lcJ. uud.o:- rc J.'lux for t to hours o ~he oxceGs : cid wns r~mov~d 

:i.!1 th..: usual •·;9.y &nd t!w r •.sin fil tEJr(';d of~·.· <~l1d vu:sho<i •r:itL 

~3t~r and : lcoholo 

6 ol.2c. Ro~ction of tho chlorosulphonyl~t0d resin ~ith 

1-~yrosin..: ethyl ester. 

( i) 2 'Jln 0'f' ro:::"'.n -·;nr(;; adcLd to a soh~ticn oi' 4 gr"' cf 

cswc r ~n 10 ml of hot be~zcno. Tho .nixturc -1as :::1n;:;netit>e.ll~ · 

::.. tir·:;:e;d a:1d ;cofluxcd f'.)r 17 hourE" d'..lrin.:_ ·.thir,h ti1:18 a larcu 

a1::ount of white m·J.t c. r:L.l cry:·i~··.llisod out on the w::>-11!. of tl: . .:; 

hot ot}~~rl ti.lcolwl W"l.s trc, ... :c::d ·.:i t h 30 ml of 2JJ l'~:::.m-:I solution 

A Kjeldrhl :n~ly~is 

(i.i) T·1o z:!• of r crin ,; f~ ·;·e aCLo.o · ~. to ~~ ·3ulution of 2 {;<;1 

c· te:r d.iscolvod ir' -~.h~ 1.1in:i.rrJum ~,·::;c.unt u'!· J ·C:t(; l "'-Cot ~-tc ::n(, tl:o 

A sol~tio~ obt~incd by discolvin: 

on'-' ::::r:r·!T. ·.,:::· ::.;odit'lJ c<.rtc•nc.tc i~ 0 ul of wr.·~cr ·.r<.:G thon :1dc'cd. 

s=.o ;l..,· ov(·:c ' 1>-:.~· iod. ::>f lelf rr. ho'..lr :1nd tho rnixturu ctirrGd for 

The resin, a fte r hydrolysis with 2~ N~.O[ 
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26% t;yrosinA. 

was found to be 3 • .1 ;1vq/: rn of ::l.ry res1n . 

Anot her b ~ tc~' of :..· .:: :Jin :pr~..-p ret":. on r~ lc.r• n ::.c:"'.l0 w:ts found 

to contain 3~ · tyro~ine. 

s odiurr carbonat~ ~~= used a~: a~ds& o~Gr ~ p - riod of three h ours. 

This :re;sin wr>s w ·ed j_n thJ rucolution expcrhwntc. 

A note on tho so~i-micro Kjalda~! ~nBl~~cs . 

aclo:'_)Ld , Tho micro-di::J tilL.tion 'l.PP·. rntus of f:· rn~.s ;'lnd WrtGrwr 

(46) w~ ~ us0d ~n~ tho method of ~iederl ~nd J icdc=l (41) folloJod. 

r. cli.::,c:f'(tion st · !1cl -.; on::t.ruct :;d oi ~.sbo sto '"J r.n6. r .. :.ort st::tndo~ 

full- J i::;oJ. burn :rr-: b8i!1~ nsc.d. . s-,~r,pl.:w of ~0 - 50 !:" • .:_; v;orc 

t 2ker:. ·:nd ;_.n orl:ir.::-.ry D.lL lJuical "b.: l ;:.;.wc u::; ·· d. for t l'.c · ci ·;l.in.:·s. 

TL:; eli~ cr t ion c:- t< ly ~ t Y""-~ ~ m:i.xturc of copp· r 3.nd. potassiur .. 

tir:ie t o r c::•.cL COE!}; loljiOl! tLe n L1 tho true ::Jicro : :o ~hod. .,,nd. 25 1~1 

of 40~~ '"h)diw.t hydroxi.:le ~;ol,lti on 1re::..·s roq•...1.irod for t l:. .. ~ liber::ttion 

of tho -:rr..:10n -i..c: , Tr.e distillntion Wr! s con1iinuecl for six ninutos 7 

tho r..nlT"loniG. tr<ppec~. ir" 10 r:.;l o f ~ s a turn tc d boric a cid solut io!i. 

".nd. dLcco-t1;:,· ti'tr~.t . d · .. i tL rJt :md.ar.i 0.05 N !tel Bolution w:;in:~· 

tho mi:{•1d indica tc.r of ·tcthyl r-ed. <.Ylc"'. r.~ ·:::t!:.ylcn·~ blue, recommen,led 

uy Yuen o.nd Pollard ( 4·'3 ) • 
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6.2. BY DIB.ECIJ:· SY:JTHESIS (P:-.co 16) 

6.2.1. PREPAP..ATIOU or A RESilT FROM 1~-PHEJITLEUE DI.ALA1riiffi 

6.2 .lr. P 'Y'Cp"r ticn cf ethyl-·o<. -· bromopropionr-.t .:.. 
·· - - -· ·- --··- --··-·~ .... _ ____ .. ______ ..... -,.. ... . -·- - .. 

110 !::ID of vt -brornopropionic aci.i, :prcp·~l'·3d -"S closcribE:d by 

Vo s-e l (34), 46 ml r~f Qbsolutc c- lcohol ·:.nd 2 .5 ml of concontr1.tcd 

3ulp~1ric 3cii war ~ boiled under r e flux f or 5 hours. 'rho .ster 

.v:~r; . .-.~~::hoci. twice •:•i th water, on~c '~ i th s:-.tm:-.ted sodium bi0c: rbonnto, 

<.ga.in •.vi th ·.:r tcr " 1d tl12t1 driud ovor ~nh·rd.row, noenosium :mlph "tc 
l) 

rnd fin:o.lly d i.JtL'.lod ll:lcler r.Jduced pr<. sr:un. (13.pt . 70-72 C/26nun) 

~.2 .lb. Propc.r.,,tion of the ctl1yl rJ3tcr of m-phenylclh.; - ··-· . ·· - ···-- ···. . ...... ·--·- -· · .. -· ····· ... 
ci.i :.l <:nino. 

Thn p roc Jc.lur-:.> ~u.o};JtGc. v;:o.n th sar:•..: :: :.. th -.t used b,y Gree0r 

ot. :...1. ( 33) u::copt the.t ::J thyl-ci.- bromopropi on=ttc ·.::.s r cc1ctud. 

r·i th t he rn-phenyJ..:;n.:. di~mine: . 36 . 6 ~. of th:; br01.:c- ~..) ste:r 

(0.?. moles) .nc1 10.8 :;m. (0 .1 nolt.) of ro--distill9d r.l-phonylonc, 

dirmiro ir 25 ·tl of ~-;rro:p~.!'lol ·.I:r ; boi l oo. ~nd::-r r ::1fl :u:: for f) 

ciiami no hyclrobrmni d:: fil t:.r3d o:ff. 

;-:-Jcl rofrir.er~.tod crmsinr the prod.u ct to cryst a llise out. This 

~~s filtu r~d off, w:o.shed ,Gll ;,ith water end t~0n sparingly 

v:!. ,.L 2- prop .'!'l~ 1. 

131°C . 

'l'l:.( ;y·iuld wn.J 1 -;rr· of ~ product me l t ing :1-t 

6. 2. lc . :>re-p:·.:.·.- t io!'l of :r:a phc..ayl .. nu dir.lnnin 

50 ml of cone . HCl solution for 4 nour~ . TlL0 ~ olut i o:n v;:ts 

tho pr~duct ~c pr~cipit~ta. Thi r. .:~ s :i'i 1-'- ._.end off, sus-

]GDdld i n ic(-cold 2-prop~nol, r Gfiltcrcd ~nd ~ach&d ~ith 

t.:: the:r. 
. 0 

product m~lt1n~ et 1?2-174 C. 
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0 
uur~~ rt 110 C for 24 

/' -
0 ' :·. Y?..C: . ~TA'l.'liHli.I·L _- OCCU!1I\ING O?TICALLY AC'T.'IVE ACIDS 

oi' r .:.::L):...'cin oJ w._;_~,: diF" ~·:o l,rr. :'. l ;. ·(;_J. ; DJir.i:.Jn-. ::· .. :ount of ho t i'U.l.t-~ r 

~ ,, 
to <iO G ''-!' -- vi ':_·or <:us:i.y .~'~irr::.-:i. 1~r:.til t he 

::::ti.r:;· . .:cl unt il t}1.: .. }JO·t·, 1.: ·::s G·' l l :;d. . :n-;_,,~ .>:1 W" S broken UIJ 

.:.nr'l cu..:.·· d l.;r ho.1;:- tiL~ i 1. !l ov·, n .i t 1C~)°C :f:'o:.:- ?,~ hour·~ . 
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The c-p:lci ty \, :·.::: found to 1...:-

? ,.,/ ·r1 o -? '"l·"'l"'-.._ ... ,; .....,, __ "l -~- .it· 
- . ~ • L - . ~ . . .L- '-· - . • - ...._ .L <· ·- - • 

J. . • ,... 
•• J .. -: ' · ·~· cor:j_i tious 

'I'L.c !' . c iy . 1...1 . ..: . d ; ;n:.· '. 

A ·:. < ;; tn be r .· ' l 1 
~ .. v · - ? 

bt · d · · · · ' ... ~ 1~" · ·.· .. t loo'.) _V" t'· o tc:t JJ·. . ~:d ·~n:u:; -. . ~ .. - c ;;.:r·vo .. Lor c- •• O'..' r i' · ·, ~ 

colo•.1r \. i·\::~. t :...c r c- ::;-.:J.t th:;·._ .'- pol.•.ri: o-Jtric ex ·--,;in::.tL:m -.;o.s 

Ho· .. v .. r- , tho :· :l c.. .:tion o:~ C.ih~-!;o lJ:Cl to th;:. ~::elution 

l:ro-. .TJ i:~h nP.t . ~-i;· l t o .or ... ci_;!i t · .t c • 

-~· f:ounci -Go ;_,,. cl.o:~trc-rot : ,tor:· 

optical ly :ct ~v~ . 
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6. 3. ) ( - - ''T.-,"-·('' ·--···-·r ·L, _______ \ 1 1"~·~ ..... . J.'\''• , .. ,,., ~ ,., .,, .•, . .;.•· 
- ..L - "' .J.. • 4 - ...... • -- - -~ -l.. - -~ ...J , 

(Pn.e;J 20 ) 

, -'- . 
1.-·~ v; '!"0 E l. !U .. •.;. b;r 

v . ::!:i::-11 o~· Lr o i'1 1 
• ( 3o) _.,roet...· .u:.·._. 

'I ( . o 

r.::. l). a. t \ .. , . 
•. .LvJ. 

h-.:: tr- .:: ;;; -~· · -~ O::' .:, · 'Jro ·:-1 

l' .. ··i:. ·~; Q~i~ 1 ·.·~:. o '.i'};, i, . 

'I.- ' J_ i,; . • 

Si:~ 

. :}·· i J : ·'-
" ·-

·'-:_,1 1 

J c 

it:.:. ; __ ,:.:to:.: ~ .. i; "'Ci". ·(;o conv -:..·· i·i; -Go t.: 

.. _ ,, 

~- . .' ; '"~ i .l F! ... : :".:~. I~() ~,_-., .: 

• l"jO •,; ol ~· . ., -· . 
'::J\1 , _ ... ...) · '~: . ') li-t' ·i r:_: J.',. 

\"" :_ I ' 1 .. .:. . ,; Q :. ; ' _)r. 

'· 17.' o.,. 

r 3L. 

r; • -7 ' ' . ( 0 0 Q,-l, -,o J. (
; ..; tp• 

\..A l 

3. -~ (O.OJ 
, .I.. 

J 

., l -... .:'-: . •.1 ,; ' . 

tric 

·~~·-ro·.; ··e n: .. :::: :produet . 



r ', ·: o 1 u ~; i 0 n 

( ' ; y ... ~ ..J...:. ... I, • :-.. p, 

to tl.!i.: b~ :·:: · : .;·. ·,l:.o cic .... ~ ~ .. \ii .r. l · .• 

,.._.J 
0 

") I"'•' ~; - · n ·c 
J .. · .. ' ! ~- · · . .J ~ ·. i 1."'···· l.r·i.~.r~. r .... ;:i i o 

(P::. :·•, 20) 

·.;o 

in 

s~:rinlc.~:,, 

• ; , ' . l 
. .... v.:. .. 

:- nd 

L 1 SO~ ~. lcoho l 

t.:..r , ·':}~ .. 

·L~.1CY: · .. r~ • -~:. slo .1. · . l GJ'. :-· ·'~irrir: 



b '1 ' ' t l'l 0°C -~· ' ? 1 ~, • rov:.-,n up ~,r;.u. our .a. .. · -· J. Ol ··'r .. ours, 

could b0 obt.:ilLd by m ~!' :· t~ : .. · · !<:, tcc~:..:rdq_t.i.:.E: ;,G for thu 

lo· .. ··r: :porcJ.bl-=-. 

o.J. ·::oL:.~ o~:· c ··.: .}horr:;uli'honic; ·.ICic .. . ~.r:d G. J. ol e:: of 

hyclro_ .i.e'.;·. s cl u t i.o·d , 

40', ) for.:l · lin ·1:· .s t:~, ·:, ~ · .. ·· ' ·- .:a.,~ t~:. :>olu ', i·); ').Jil· - ~~- u:1·~ il t !1~. 

::>m..:-11 of :E'cl"! }.·-~.!:y:l . ~· J co·.pl:..t., l~; ci.i :>--:pp:·r·. c:. .. :1c'.i c~h-::n 

,.(.oC co,)J.c: cl t~· , ' . ( ... . 
J:1 v ... • . . 

~) 
ct.'.:..'. d ... -t 100 C for 16 :Lou:- ~ , ·.·i;.~.Y! ..., --~~-:...·~: rcC. l.t-. rcJ. r c si!'l ·.ns 

obt· in ,.;! . At 'G!'..::i_·: :point . ;'orliul ! fusion t.::: ·:·c fo:r :::ulphur o~ 
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n HC l solution :-.rLO. .• c..tGr :-.net th; t.o:::t for sulphur r0p.3 :~t.::~. 

This timo ~ no~~tiv0 r~sult \ ~s obt~i~od indi~~tin: that tho 

c .:-.:llphorr-ulp:.·)•lin :~cid. :l:·.rl b e::n ·;: shod. out of th·J r<;sin r.1atrix. 

::-·P.EP.AP..ATICH :)F oZ. -PHK~YLETl.YLAi'HNE (Pc:t:c 27 ) 

-)· c ··) rnr ·~ · rrto•~ ' •t ..!. n. \ . vn.., + .:::::.v u, .. ll 
:; '1· 

... --~ I·h.CF.. ( f': E . • CHO)ci=~ + 2H
2

o 

+ ::n
3 

+ co
2 

r·]· rn· ("H Cl) .,~-.... -·> ~ .vd o j 3 v.i~ 
- j 

+ :ICOOE 

-;'Jr::r) -·· (~ ' ' "lo·~) c·-~" "lnl·~nJ·u·· f'or"' " i: ··, ..,n.·i 1r.)o ,. .. ~ (1 ?;::; Joles· ) '- ~ ~ .. l ., . .. t l. J'""· ·-· ;,, .4. "' .. t~ _ J..J · .JV . 4<J .. ··~ _ . u1·· ft-../ .. _ ·· , 

fitt~d for ~istillntio~. 

ur!ti l th'~ te~ap1...rr~turu r:-!'" c:· .. c-.d J..85c-G 1 ::.ncl t110 ac-:tophononc ·.llnch 

c-:.J.lGct::;~- :i.n tl!E.. C.i: till· ·k -.:L-v.rir<: th.i.s pro~oss x·f.'[iO VOd. .md 

~~ tu=~cd to t hL fl~sk. The ~cntinc ~~s th~n continued for -

furt:n:Jr t ;·troc h•)UI'~- :-t l8G ·· 135°C~ :.."'.lb· ·oc.: to cool, oxtr:lctvd 

·•;i t~l 200 ._,1 v1:.:::kr ::·nc1. t1:tc crud-:; d,.-ph0nyL~ tl' ... yl-forrH). ,Jidr cl.J.'<·.\/n 

Hycl.colJSiG of t:!.lu cruel(' f:n:,: •.rr,irl.r.; ' .. <' S c ffoct .-· d by boilinG 
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ncntorhcmonc. The nqucorc~· <~cid solution w~.s than -'vreatoc. rli th c-. 

soluti.ori of 125 Gill 1T:10H in 250 r.1l of w .tor ::md_ tho L olution stv<'l.c 

distilJ.:.:CI. until tbc dif:ltillrtc v·:1.s only f:Jintly nlks lim. . The 

--r:i.nc in tho dis·~iJl :.to .:;·s uxtracterl \: ith bonz0nl- ':1-nd the oxtrncts 

:-.ftex· dr~'in_:; ovc r pow,lerod soU.iu:_J hyclroxidE: 9 distilled unrlor 

roducod. p:ros::mro. Tho yiE::lcl VI."S 82 gw (55~~ th'"'or ~ticnl b::tscd on 

::::cotophcno:ne) of a p::-oduct D,Jilin{! a t 87° C/22 . .rr.n . 

·· '--:-oH 
2C6H~CHO -;-

/ ' / 

'· . 

/OH 

C ~IL -· CH - I·liL + C J.-
0 ) ( .) 

·• · ..• ,. · · ' · ......-OH 

i 
./ 

+ KOH . --·-'7 

' I "':-OH 
I 

J i 
·' ··. . .... ....... 

CB - l1H
2 I 

\ / . ·~(OE 

I 
/ 

•, 

A colr:' f::u ·tutj 01~ 0j }tj~ . .:;r. ( l r:10le) of [3 -n: phthr.l in 200 

mJ. of 9 ~;~ ot!J.yJ. · lc0:.1u 1 v;.~.2 pl·J.ccd in a one E tr:J :::ounc. bottomed 
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fhs~;:, 212 grn ( 2 moles) of freshly d.iotilled b0nzald.e hydc.. ad(::.ed.~ 

follow:::d b;:r the; : .Cdi tio .. l 0!' :?:00 :7!1 of 95io ethyl a lcohol r:hich 

hrc'l h0 .:m sc..tu:::-r.ted. -,·;i th · .. LnonL;. <J.t room t o. ipor:ttur-:; . The 

f b.sk · r:.s ~topr·orc d nnd r llo> eel to ~t <:nd. fo1' 2 hours, the 

cxce-:s rl!"_rnoni~ then a.l lo~:ed to csc:1pe r nd the fl:.sk e.llowccl to 

st~nd for ? t least a.nother two d~yL. The condens~tion product 

It ·.·:;,r.: hydroly:;r .. Hl by stnam distilling ''Ji -th 3 or 4 times 

its voJ.umo of conc.:::ntr~ tod HCl until no mor· .. : b;:nz-- l clohyde 

ap:p n~rd. ~.n thL. dist l:::.L. b. Th" : J.y:irochlorid·.:; dlich sop<:t:ratocl 

IJ•ho -.minG · e.s 

'rh .\. t.: ·---;_ :-. c ll i t: vc cl ;., -. iol l o .·s. 20 ~m of th0 s~lt ~rs stirred 

t " -.. '! .. o ot:U p ·.::n; J ~·· i +h 30 r,Jl o:f' ur:.t .)r ~· nC. 5 ,_:..:; o:? crushc d ico. 

ex·cr:> r)J~ ~· -~ >c: v .._ r·1.}. 7.i· ,: J ith c tr:cr, th·.J .:~tr.:tnt <: clriccl over 

c .• ln;yr".:c,u r.:oJ. iu.T. cul~'h:1te (' ... ld tL - fr~ .: ~·r.1in(: o'bi:-:inod b~' con--

C(Utrr t in~ c:nU. coolin.:; -~h .. etherea l roolution. ..h. sa.rnpl .:- of tho 

'l1hc r.ur. i m; rr~ o obt:.im,d from t;t.:- rnc:.kGrL in tb.; form of the 

'.(lh(; r: ~.l t ~-ll-.3 d ·: co~!l.i;OSJcl vvith <iilut:_.) sodiur: hydroxide: 

sol~~ion ~nd t~e fro~ brc. oxtr~c~ad with a~hcr. 



63. 

'.llHE RESOLliTIOll EXPEHIFEi:TS 

ATTK1I'T:i..:D rtESOLUTION OF DL-ALA~:I~JE 

A s~r:.pl . of thu :;.·asin vr.-:J c rushod. in -~ mort <' r, siever.l, 1.11cl 

the. portion b(. ,.;_•. :c1; 16 c.nd 60 m~...-sr i':::s:.wd free of t fines 1 by 

flo~ cion cf 1Jh0 l~tt· ·r in "'C:.tcr . Tho t hen cyclGd. in 

J; Nc.OH :-~.nd. IT HC l P:olutions for s :.·.n;ro.l hours and. we.s finall;-f 

cnnv::.r·~ed t o tho <>.c id f o r . b~- trc; ·,t!;l;:;nt ·.;i th ~- RCl solution . A 

s lurr.{ o .... ' r,:,~ir. ·r~.-:_ tr-:-.nsf•.:; rrcL~ intc t~w colu.v-!11 .rhich 9 in this 

c ·.e • consi~toi of bure·~t:: COl1t<:.inin::; 2. ~nlu.::; of Cl:1f.:S \,Ool 

si tu~:L-;;::d. a:)ovo ·i;h'3 c iiop(;ook to support th l'..;sin boU.. The 

colurun i:a;-, th.:;n ·;l :chocl · ·i th distillE..c. \."G.t.:" ~· until th0 V/P.shint,.;s 

A ::3o1utio11 ot 8 . 4 [,1:J of ... l ::ninc in 1 liir\3 or' ·.::-t(\:c \>'US 

:1llo· . . <l to ru.n c1o· l~· donn t h::; colurr,n (tt _. r::tt_ not C)::C')Jding 

6 ml/J.ti·mtu j t he: "'f _lu.:.nt Line· pcricdic:1lly t~s-i;od. for tho 

p r os;noC: cf :::.:r.ino ::wicl .:ith n i ntvO.rin solu"!:jon. .A.l<.ninc brok; 

thr-rn.lr~·h ft:: r 70 :11 of . fi'lu. nt h <1.d _r..a;;scd o.nd th~; lat ::;Gr \:··~s 

thc:rr:, : ftol· cu l k ct :;d in 50 ·..:1 rwrtioHs unt il 2 50 ~1 h r!d teen 

e;oJ. lectGd. E3ch ~r~ution ~Rs ~ubmittc~ ~o ~ fO l arimctric 

e.,_::-:..~in :~.t·i.on but .i~O r)b.t i cn ;.r::r:. ou3c rv.:.d in <'n;j· of the fr~ctions. 

(.l.2. 

It wa: nuda into 

a. sl'U'TY · ith "bcn:....0ll:... r.nd trc.n.:fc!.-roc. i nto th-: colnr.m, A 

solutic~ c:· lO .j,~. gt:: o: dl-d..-·p):c.nyl :..: tnylat:Jin: in 1 litr.; of 

b<.,n~r.m:; ;:,~s JO'lT(jQ d.o•.•L'l the; column ;::~ ;:; :. r:t t.) no-;; c:zco-Jrling 1 -:-11/ 



, -
(.' "' 

c:cn:...id : r-.cl;)· i n co.a.t ·.ct i th th~ 

A,:. in ~ bro .• .:. throu: h 

' .r; : .·:··. :ir: _.(~ in t;·.~ .. . o1 · .ri:~t .... 

;._ 1 - r ··.:: 

•Ji}..t.~ r .... in . · ~s 

c1.i· . ..: t r 01 

l c:;:~ ··rH'l. '!:r . " -:-~ . itL 

• 0 .,-; r- ,, -
~ J. • ..., co1u . 

~r1C:. 1-·- C tl i:.-~ 1.i· ·1 ... t -:.' o 

'I-1.: .• colu. 1 of r •.::in i11 ~--ch 

· 1 r: .. ;)c1 :uc·. 

( 
('> 1' -~ C( .. 1' ..,.. ; • o , • ~ - l U ')1 • 1' , - " .1. A 1• ,.) L , .L ...:.. J • !J.-.. -'":·U- l _.,.! Jl .,.\' _, .. ; L• .. _,_ '-· 

-;j 0rt :hiL . i 1· 1' 1 .·.s-..c1 on co::t c·c 

c. ~---. d tb . c c tif.k :.n _·. t.~.-. ,;;·.t c r i li t~~ .. colUir.n for!.- bubtL. 

. ~: fi;n1lv 



7 .l. ~b. U r i.n i ..• :prov.:r:l. col u. n ._: 

I n orC..,r to ·Y <- V nt 1 r:tr· ..•. · l.in·, L~ :'lo· . 1 li0· n the colu~;VJ.:~ 

• · ~ ur:od . 

coJ.u ... ·· ·cr ... ·:n foll~r.: 

t .• O c.:i lon: 2 u J.··1t · ~ 1-.1 r1 J.·~ t r 4 1 . • ., ..1- .:.. •• • .. (. •••• ~ • ~ 

Sm ,ll colwm · -' 1 in t . rn 1 : i :!-... ~ .:c 

column COil ' i · i;.:,Cl. o~. "'· s;---.:.1 '·' .. _; ~or hich i'i~; ;;'-(1. by !·l ~ ·.:ns of 
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d.r .in o Sine:.. --.11 

It '· · ~- obsr:rv .r,_ th·:t ·-.ft r c v ~ :r-~1 .:1oT~:1 -· n.: .. tb_ Ty_::on 

th .. ~ soJ.utionr in c vnt ct .. it:J. t~:. tubL' : .. • Since .,:o ·-t coi1VOE·--

CO. ·.pound i:l-- ci: frU' ~ 

in ..,_ .t c.. r, 

C.i!Jch~:rt:::.:. ~ 

~ocliu:. for;.~. Aft ~. r .. 

thorou,··h · : :-.,::ilii!t · • .L 
l YivO th::.. ccltu:mc 

('l'h.c r~ 1·-.: ,_. woo 1 

1c v clLt":. off.) 1. r-". :· 11 1 Lii:;c 1 of cot t .:;n ·.:·1;ol ·:::;s .. 1lo "d to 

-:·i ~h U RC1 ''C•b.tion~ .:.nci ··· ·:.]~;.d :r ~:... of cl~1oric""tc ion . 

nit~~ 1 ; ' • -: • s~ ·.l ' .. th;.:l --.lcd:ol r,:·:.ovcd t ~.1-.. · ..-:;,_ r - ~id t:·J.- colum~1s 

::: rc tl ·.-~r- f:i.r'·. :-.11~{ ,' . ,':..:,t~. · .. i ·th :...· ,c:i<,till:d t~iO!_)h'- n. -frc::. b . .m~on :., 

colu::J:i.f.' ·.:·. r .. ;.,o·.-- T~· .... . :lo:...· u., .:; in 
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;. 1~; w/\ · solu·ti:m of cll- cl.. -phenyl;tl1yl min.~ · ·.s :;;1 ~.cvd in 

t~10 rosvrvoir ami. "t!"t ·· l~ tt:.:..· fitt ~-.-. ·.:ith r?. r:oC.:--l :im.:. ::u•·.rd. tubo. 

rr·t- not (.Xc-;c.dir~-:~: 15 :·•1/hou.r~ flo' t .; in:_. sto.Jp..:>cl ;.t ni,)lt . Th0 

~'fJ.'hH nt ·v .s p·:-rioU. i_ .::,: ll.·r tu:.t:.d for :::.; ir.r. ·;;i th plw::wl~hth:· Lin 

-.... ·. ·c.:::fore. 

bra'~·' throu;-~b :nll t"i__c :'lc:t If ~ 1 o:.c .; fflu:.~.~. t ·.::-. s clilutc..:·t to 10 ml 
0 A rot ~tion o~ +0.22 ~ .s 

obsurvs~. A furtLor t wo ~T~ ction~ of 4 Ll .:~T~ collcctc~ ~ 

diluted to 10 :::>1 -Hd :'oun' to :.~ '-. . rot t:.or-.:· of +0 . 05° ::..nd 0.00° 

r c sp.:cti v : l:r. ( ' ~o·· c" .u. ... . ;, ... ; .. l..L Sine;:: u i cro-·· 

Both surf,.c~:.: of tbc in Ll' tub .. •· -- :C~ cilv ,:.:-v0.. to 

mut:.r tuhr. 

o""' tub(. vnJ ur,L f'roi.'l 21 L.11 to o :.~1.) 

Ths cicl 
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with i.laOH . ThL solution was st3~m distilled, th& distill~te 

~xtr~cted with banzeno and ths extracts dri0d with powQerod N~OH. 

The benzene solution, ~ft~ r concon~ration u~dcr roducad pressure 

to :::. vol•.1me of 25 ml ¥n.s pol:1r:i.mc. tricall;-i oxo.mi~1:)d. 

w:1s observed. 

Run 2. 

Th:) ror.; .. :merat~:i r es i n fror.. tho prcNiou£ run •;.f:J.f. \'.: :..cb.(.d froo 

of :·citi ;:.nd t:;_•on •.:-.Eh:..C. with f'..lcohol ~n<.l bcnze.r~c '" .. s before. A 

solution of 16 em ::n;:ll~- in 2 li trc~ of bonze;;~ was percolated 

t~rou:h tho r . nin ~t ~ ra~c of !5 ml/hour. ~ft~r 1050 ml had 

been co1lccttd tb..:: e.mine brolu throu;:·J· ~.:-,d the: offlu0nt w;:.s 

ThG first fraction 

"'i'tc.::- dilutLm to 10 t:Jl ;·.•:--:::, :':mnu. to h:vv .::. rot::ti.::. n of +0.12° . 

In or::l.Gl' to nxc:iw .. 1.G 2:-:;;· :ra..;.,i b il.J:.y of r.h:i.t> rot:_ tion boin&: du-~ to 

... £.n~ ll rra:n: .. nJ.; o·.:. .. ~.i..:solv'-'d roc..Ll 7 tr"<. .;.'r. c"tion was wa::"tc:d by 

sh: ki11C' ·.:i t:1 :~ so·· iw;-: !1JrJ.roxide solution nd th\; rot :, bion agc.in 

me:tsurcd, ~hls ~~s ~ound to to ~h~ qr~o ~~ before, indicating 

th:-t :.. ..:m· .. ll ..:.mount of resol'..ltinn h:::.i b'lu!~ .::f:;_ ·..; ctod. 

cc lunm. ';.·he r.::' .. in w s w:-.. c;h-~d , .:i .. th nlcohol <.:.nil. ·.;::-.tvr 2.-nd then 

Thu e ffluent 

·7~s coll6ct ~d in 10 ol ir~ction~~ thu pH of crch fraction b0iLb 

me~· . ...;ured. Fl c·:: wc..s . .; toppL·d • h(;n t iw pH of influGnt = pH of 

cn'flu:mt . Tho l :.,:;t six fr3ction;; w~rc OX::J.tuincd polarimo-tricr.lly 

but nanG posFesoc~ ~ny rot~tion. 

Run 3-

rut: b~ing l ~rop/10 seconds. Anin.:; broke: throu~;h "J.fter 1055 ml 

had p~ss_d ;nd 4 ml fr~ct\onc uoro thereafter collected . Each 

fr~ctlon 'TS diluted to lC ~l r nd tho r otations Me~surcd . ThG 



r:mount of cmine :pr.::.:Jont in o ch frr•ction was dctormin('d by 

bubbline dry HGl g:'.s throu~h :1 known volurr:(j of fraction, ovc.por­

~ti:1·_, to drync1s in v n.cl'.c '1nd ·:oi._;-hing th;:; rosulting hydrochloride. 

Tho spocific :~o~~ti.lm of tk "-Dine in ec.cl: fre.ction could then be 

c1.lcul<-.ted, The results for the firqt throo fraction~ were the 

, 
.L 2 3 

c~~-~-~ £?·~/!:ll :. o.oo32 · o.oo23 ~ o.oo27 
I () 
~ +0.09 +0.00 

+7 .04 ~6 •. ~7 

+0.06 

c 
The 4th anrl. )th 1·::..·-..ctiom: J<. .ch h~:d r rot:l·~ion of +0.01 but ~s 

this fi~ur- i"' ·~oo l0.· to 1-~ Eoignific:-.nt th\.; specific rotr' tion ·> 

~.re not. sho···n. An :.ti:~~pt to ubte.in .. lr' 0vo-rotatory s :1mplo of 

7 .l.2b (ii) Blu;;ion t~chniquc- s 

Run 1. 

Th<. r esi 1:. ,;.:'.3 conv..:;rted to the hydro[~eil form by tl'C:2. tmcnt 

'f\tO e·m of 'l.mino dissolv'"cl 

l:;.ttor thon · ?.S1Ld .. ith ,.;~·trr. 

e luted with (J. 3~ ::od:l.um hytiroxid.:: but tllc. r ·Jsin unu.erw : nt < l argo 

<sour:t of r:v:c lling 2nd flow cE.:as:::d. 

Run 2. 

Two grrt ::.min0 di~> ::l·.J lv,_d in .·::.t :"\ r r::--s introduc<;d. into tho 

r.:g::mcrc.tJd. wt:shccl column ~nd t h<. :.- dsorbGd b:1nd eluted 'I.Vi th 0 .8)~ 

Th- cfflu~n~ dripp3d into ~ small contain- r in 

.1hich the ;locurodos of ·: BuckJ,i<'.n :pn mckr \ior o iillLlers·..::d P..nd tho 

I~ ~Lis ~~nnur tho ~H oi thu Lfflucnt could bo mc:~urGd 

Lt .ny ~osir-d mo~cnt. Thu flm: rat~ ~~o Ldjustod to l drop/10 
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S(;C :- ncl th:; pH recorded ::-.t rD;:ul:'r h~J.; c; rv<: ls. At r.o stn.&;o in 

thG oxpr.rim:.nt ·.;:ls there- ~ suJ.clcn ch:>.n.:.:; ~n pH ( corr_.spondinc to 

n sharp front of ~~in~ hydr0chlorido in the 0fflu~nt) ~nd thJ run 

wo.s r..b~ndoncd. 

The. proceclur.c; ' ·:.:: r.:;r;c::-_t_jd u r: in.:; :.... 0.1). HCl solution r.s 

clutric.ht <.'..nd th.; efflueut collected in 10 :::nl frc:.c-tions. ~hu 

pH o f • ··.c }: f r .l.ction w<:s mr;as ur0d but once. i-g:!.in no sh.:.rp chance. 

Vi. ~ obstJrved. 

Run 3. 

i'hc 11bovo procedure W"..t ·~c: in r -rpeatc.d usir.~ 1)0 r.quc.ous 

pir~ridinc ~elution ~s < lutri~nt. Since th:.; e:A.--pc riment \" ' s 

p.::rformrd ir. :to._-J.c,)ur· nolation ::-nr~ no :".c::.d w~s present 9 the :'.tl­

sorbrcl ··mine c r:u2 d ::1. di£:tinct d--::c:~enin~~ cf ·:;h. r..;sin ::md tho 

pr0t',rO'>~ ·)f th:) ::.:1in:: dow11 t:b.o colur.m coulJ b .... follo":od. During 

tho elution th._ resin undcrv.'ent a cortr-'.in , :ount of Fr.wllin[: but 

tJ::is vr:· F :1ot :.:ufi'i0j.ent to COU})l·;t.~ ly sto::_, tl.u fl..)':! . When the. 

cl'J.rk b...,r d L d. n . <.rly rc..:10h0d -:;L..: totte1 of vh- column the o:'fluont 

w~s fr~ctionally c)ll~ctad. Th~ f i r s t fractions containing 

2-mino \7t::.r:: 1ig!Yt 1:-,rQ\in ir. colo•J.r ~nc) :-ppO'\TC·cl to p08SOSS no 

optic··.1 c.ctivity . lthou.::L ti.o cclo:.~·~· 1:.~-d::. 1.CCP.r~tc m:::~.suro:-:~ .... nt:: 

difficul t to oo·~-::.in . 

Hun 4. 

Tb( r c;:;ono::a t , ,d rc sir- (liquid phasC" l•c. i n.:., b ~nzo;·te) vms 

tro~ ted wi tn 2. ::o:.u.tion of l. 5 .::-;n :-.• J.i.r,. .i.n '1 J.i -ttl ; bt,Il~ern: 

and th.:; :vlsorbe:d b::1.r~d ti.ovelopod by elution '.!itn ::. 1% solution 

of ctr.y J.:- 'DiD<:: i i, ·~cr.zo!h! :-:.t t h u su :- 1. spec.d oi' 1 clrop/10 soc. 

Thc, ::;ff~ u ~·nt w s colloctcd in 10 :ol frr cticn~· cr:0.. .:l"!.on ·:min,; 

3-p:p Y::.'t:.G. ~ t the botto;.: ryf t~1c c olumn t:he frc.ctions wGro axu.min&d 

in th~ pol:r~co~.:; r. Th0 rot 1.~ ion 0~ th~ fir8t six f~~ctiou~ 
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~~s th~ following~-
. -·--- --------------
Fraction 1 2 3 4 5 6 

,.,;... 0 1 +0.60 +0.61) +0.60 : +0.46 +0.4-2 
: ; 

-.. ..... ~ .. ~· ·-·-·· .... _ .... _ ..... ··-·· .... . . " .... ..... . ............ ........ . .. . ... " .. ······-··- ....... -
'l'hc fractions i:-.; rc: light yo llo . in colonr . 

Th.. ::.r.1ount r::f :-·Jin.:. in the. first fraction \:::.s determined by 

prccii,>i v-tion ~.nd · ·o ighing :- s t~1:_ hyC::r.och:'.orido as previously 

do~cribJ~ (p~g~ 89) 1 cftcr first subj~cti~g tho solution to 

rc·d.uccd p r essur3 ( 12 WI:J l:;_;) for :!.'(... r:inu t~:.. to r:.:.c::)v _ ~my 

cth;yl,..,·~inc ":hich wi,:--ht 1::. prc.::.~nt. The sp:oific rotation of 

tho :-!nir..•..; pr.;s ·ut in this fr~ction ·:_:.c c:.lcul~tc:d ::.c [c<. J:!) = +12 . 2°. 

Elution vr s continuad to obt~ in :->. ~· .,mplo of the 1-rotr tory a.Llinc 

but only 011- fr.ction .ri th :· nog:-tiv~ rot\ti0n (of -0 .07°) ·-:~.s 

0bt; invd. 

Run 5. 

pi:p;,:;ridinc :!.21 1::.:-nzcn(. :.3 th:: <!Jv ; lo-pinc ·.s.:.mt. 

ir:J"'.t·-ly 200 ml of :fflucnt ~:.:.d be ... n collGctod ·r;h~:.. latt . .n· buc· me 

l::iciJ.ly c0lo~1.r·.cl F.'.l thou~h :;.":; t~i" st-S"l no 2-minc.. ho.cl broken 

throuJh. Thia colou~ p · ~~iLtod ~~d w . s ztill pr0sant when ~~inG 

Th'- firf:lt hi.:rhly CG l0urod f'r::.ction 

(·::hich 0::mt!': i~::d !1) ·v:inc) r.s dilut,.cl ·; J.th bun:..; .Je until a 

po:;~rim::.tric OX-~m:i.nation Vf"3 por~sibl0 OU"oi IlO hctivity \I:'.S 

ob.:..crvocL 

c1.nsin _ ccrt:-.:i.n r,rount of 1 colour-thro·:fing' frou th,:; r esin but 

no .~lnccmic -:cid ..r~·s bc:i.n: .:lxtrr ct.cd fro· 

'j'.1.3. 

Thre: ... _;1n of ·· .. :;·"-mph. of •. 1 .. thyl - .-.rin<; d i.sso lv~d in 100 1.11 

of "b,-,..,J.lJ.t.-, :: lco'bol ¥:~.~: run c l o·.1l;r thrcush 7-ho r ::.c-n.:.r:-.tc;' 
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column which h~.d proviouGly been •:.nshod y;i th :1lcohol. Tho -.d-

corbJd b~nd w~r eluted with 1% alcoholic solution of gl-ci~l 

:-~cetic -.cid c,t rut~. of 20 nl/honr. ':Pho prosonce of nethyl 

.,n --.rine in the :;ffh:'-nt ·'r: s de tr;ctccl by ".llo· . in.: th.: l ".tt0r to 

drip in-to u.i lu'l:;c; fl:.l.!:lor.iun hJctro:x:.;_cl \... so 1ut i ~n. Th'- nothyl 

:-.1r.:·rin0 i s insolu~'lc ~.r:d :.:r:;p-:-:!" rs c "' turbidity in tho r:-.lk<:lino 

solution. ~h0 c ffJ.u..;nt w:-:.~ .. thcJ.•-cft H fr:.otion:-.lly colloctvd . 

Eic:;ht fre.ctions 01· 10 i!ll l:;:-.ch -.-.- .... rc co ll...;ctvd 9 - . further 15 

of 20 ml e~cb ~nd fin~ll~ 10 frrction~ of 30 ul ~nch, the l~tt . r 

boins obt~in'-' d by olutiws th· c _:,lumn •;:j th 5~ .lcoh0lic -.c•-:tic 

··.c itl. Th' m.::-.k.riHl in t he fr 0tion·-; w;:r: _pr.:::cipi tr.t od hy thG 

:filt< red off .".nd th·- n:"' lt:i.n:; poil1-t t ::.lG.n; thi ' ·.tc:s found to br:J 

l,,5·-148°r.; . ::.ndicnting tl: · t tJ.h. sub .:t:-.nc..> •t;:s iO,- thy l lophinJ . 

'fo .nRnro th:-,.t t h·.: colur:m h"ci bcDE cor.!pl ... tol:[ stc:.·ipp.:;d c.f 

: ·~clr;o rbud 1il!'.t ·~ ri..,,l 9 it ;--::-. '3 ·;.' ~ht';d ·;·ith :-- 3» - ~lcoholic solution of 

HCl and the cfflu~nt cnll~ct0d in thro ... fr~ctions o~ch ~pproxiQat~ly 

50 ml in VG lU"'lC: < k.1:·.l0nr:. solut ion '!: "'S :~deled, c'."~u~~ing .- considor-

a ble Dwount of mRtJri~l to prGui~it · t-- this proved to be tho 

0. 2 f"r.1 of the m- tori<:l in 23 !.' l .:;lcohol c::bi bi t .,;cl no optic:>.l 

·:.ct ~ vi t~r. Ap:J:; rcntly r:o rr'f:ol·.ltior! b.:-·.6. o0curred.~ \.hich unilor th , 

Tr.c p:r:-oc 0.ure c · n bo u .:wd to 

nuri_fy m·.:lti1yl ::.m :~r-in:; ·:r:: .n cor.-!;.:-.:::.i.n-:t:rl ·\:i -th ::1cthyl lo:phinc. 

A 1~; solutior:. of the.. :-,.;in.:, ir. bcnz•-:nc:: ·.;::ts p:-c::os.:d through tlu 

column -x;c0tly as \-r.s described 1'-:r t :,..: ptcnyle thyl:-!:!inr. Tho 

pr ... s.:.ncc of' ~min.:.:. ir. th·:: c.ff lucnt · ;-:-.:; :-c: i!l <i.:;t"'.::ted ·.:ith 

phonnlp~thcloin. No optical r£tivity ~~s dotuc-!;od in tho fir~t 

--~----
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few :- !r:ino-cont'J in inc 1'rt ction:> to br·o:1k throuch. 

7.2. USING THE TYROSINE RESIN (Page 36) 

7. 2 .1. ATTET'?TED RE~CLU~1IOr OF' :::n_,.. o( ·-PEElTYLETHYL..:illiiNE 

Th: resin, ~ft0r pr:;p~~ tion =3 doscrit~d on prg~ 27 w:3 

crushed in n oill, siGvcd, r.nd t h:.> ??:.rticL .. ::: l:Jlm.· 100 mceh 

AiG iron pr0sc~t in th0 rosin 

du.:. to rust fl~kas from thJ :-!i ll ''IP.s rc::10v-:c by he.:-.tinc:; th<:. rosin 

0n ~ tcaub~th ~ith 5~ HCl for sovcr~l hour~. Finally the ro~in 

w :1.;, c~rGlocl with 7T U::.OH r·.nd N HCl oolutio!'ls unt1. l no r.:orc.. coluur 

wr. '3 thrown . It n::>.r: -l;h.::n 'Jlurri::.ci into the colm.ms in thu 

hy~roccn forD rnd w~3h~d froc 0f chloride ion. Th.:-; water in 

tho co lumP ,.,. s displ- cGd with de:; .ssocl :-.lcohol :md benz.::n::. 3.S has 

~lra~dy been dJscrib~d 

F~or.t~J ~n~lysic 

Run 1 

A 1% solution of th0 <'rrin:; in bcnz · ne Wr'..'-> run through tho 

column ~t ~. r:1tc not o:.cc.3(;;ding l drop/10 sec. <>.nd tho efflu ent 

testE:ld "t r•Jc;ul-.r intc. rv-1;-; --ri th phcnolphth-::.h.in, ;..~::in.; brol( 

tltrou.::;r. ~.ft8r 200 ~11 b~:.i. p-~s .:>od . nd tho noxt 25 !":.1 fr~~ction .. ' ~.r: 

ox :1in~..:d polr.ri 1 ~!tric·olly. A rot .. tion of +0 .17° ,._.~ s obs .rvod 

r.n!'1 hone.:: thr. c::mcont.r::-.tion of ·i .. ino pr..., ::;:::r.t v:"cs det3r":'incd by 

procipi t ~ +,ior. ·:nrl ·.-·oicl:inc r,•.; J~ho bydrocb.loridc. Fron these 

l-. ..1 ] 8 06° . 19( . .1:' +' rcs'.ll ts (/'- D = + • • ]. . u. n. ·" t..:XCC ss ~.!. v•~~ 

prot.on"t . 

Rur. 2. 

'J1llf, procedurr: wnc rup:::ntod ;nd tb-: uffluc,nt, :=.ftr~r tho 

·b.'J"..ici;hrougl". poiin? c0llc dc.d in 4 n l frr ctiOi.l:> . E:-,c ll fr-:-.ction 

·.-- :.1 C.i1u:·.:cl t.o 10 ml, the rot.:-tion mv:'..surnd ' ncl. t1w concon-· 
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trntion of amine moasured as before. Th3 rasults are shown in 

tho followin~ t~blo:-
- . ·-··-·--------------------

Fr:.ction : 1 ? 3 

Cone. g/ml ; 0. 00159 0.0025 : 0.00128 : 0.00476 
•••••••• •• ••· ••• • • ' ••••••• ·•·•• • • oo , ,,,,.,,.,,_,, ,.,,, ..... ....... , , , -·•••• ,, _ __ ,,.,,, ... ,,,, , .... , .. ,,u,ooo,,...;,,,,.,,,_,,,,_, .. ,,,,,.,,,,,,,, ... ,.,,..,,,,i '"'''' '''"''' .. "''•••o-•o•'"''"'''' .. ,._, .. ,, : 

.A_ 0 : +-o .o6 ' +0.06 +0.06 : ·t-0.06 

Th- othGr ruadinBG . 0r~ too lew to ~c ~ignificant . 

Elution :....n-.ly."li· 

The r :..g ..... n~.-rated colu:r,n (lic!uicl iJilftSG~..vn.tcr) aa_ h.·e ~·.tod. ~rith 

2 {;..n of ar.Jin_ in <• li.ttJ.u irr± . r ;·.ncl. tl1t:' adsorl'(,Q. bc;.r,c1. eluted ·,yith 

'·· 1% ~- qu. om.~ pipGridino solution. Unfortum:t J.y tho rc sii.l under-

went consid --rA.blc SYlolling a nd tho flo··· cc ,.:..od. 

A 1% solution of tho amine in bonzone w~~ passed down the 

column at a r:::..te of 4 ml/hcur. ThG amine in tho effluent ~~s 

d1toctc~ with phenolphthalein, the br~akthrough point o0curring 

aft.· r '200 r:1l h".d been colL:-ctrd. No rotation vns obsorvod in 

the firct fractione co~taining thL bas( . 

A 156 benzene. solution of thv amilD was p<;.L:s0d d -J'Jr:. the colur.m 

at a rato of l ~rop/10 sec and thJ offluvnt colloct~~ in 10 u l 

frf'cticms. Tho breflkthrou.::;h point occurred :;.ft '"' r s01::e 50 ml h·d 

boun 0ollect ~d and the rotations of th0 noxt 15 fractions are 

~ho~n in thr follorring table. 



Praction 

c/...0 

Fraction . 

75 · 
--~----· . ---- -· ---···~- -~·- -----... - ...... -·-·--

1 2 3 4 5 6 
. , App. 

+2.76: +5·3~ ! +4.60'+4.66 1 +5.42 . +4.8 
j . i 

.. .. --······ .. ···-

9 10 11 ! 13 14 

7 8 
; Apr • :· App • 
! +5 .0. +5.0 

15 

+3 .6 ' +3.2 +2 .... ~ )+1.4 +1.1 +1.0 ; +0.6 . 

The fr~ctiom; w: ro :: palG y0llorr colou" ~.mel pol '"'.r~.!netry on somEJ 

of the fr~ctions was difficu lt. 'l1h --: fit.:1d of vic;,: -,·n' s no lonc;or 

visibl0 after tho 1 5th fraction an~ furth~r r oadinrs could not be 

obtained. 

The first ci~ht fra ctions ~~re co~~in0d ~nd evRporat~d down 

in vacuo. A brownish nil rc ~~in0d which would not cryst~l1is~ . 

Hovr,.v 'Jr 9 the addition of 6o-8o
0 

potrolcu1. otte r cc>.uE".ed ~ whitish 

matorial to E::.par: t u which :;:::. io fil t ... rcd off -:nd r c•cry :-;t c:1lis:..: C. 

t hre:u timc·s fro!.J .:;th~ r. It N:-.. n found to h <. vv [o(J]) == +45.3° 

(in bFnzonc) and h ad ~~.pt . of 138°C . 

Tho prcpr.rn tion of tho rosin yi e: ldc;d p.:..r ticles of the 

d csirr d si<3o u.ncl no further orushin{~ vms necc :~sary . ;.I.' he co 1 w.m 

of resin under··1cnt considJ ro.b1c shri n:::-:gc wh-:.n tho wr~ter \'as 

displa ced with a lcohol ::.nd bon:l':nF .1.nd th:.: r •. <.:in hr-d to b ; 

r emov'Jd from th .... column prior to r · :;onorntion since the, sw;· lJ i n­

on r~ v e rting back to an o.quoou:.> :pl1·:' s0 c:,us.·:cl block.:t['..; of th'­

colUl.m. 

1·; soluti .m:::: of th,; ::min·. s o(,-phenylothy·l2minc , f -ph..:nyl­

i soproyylanine · 1.:l (3 -n: .. phtholphonyl~·.uinomethf'nC were each run 

through tho collliJn as ~T~vi~usl~ d~ccrihad ~nd in no case ~ as 

t here a ny dc tect r b1c a~ount of rot~tion in the fractions at t~0 

brca.kthrou.jh point. 
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7. 3. NOT:::!: ON THE COLLEcrmm: OF F'RACTIONS 

In the initial rusolution experi ments th ; fr<ctionr.l 

collect i on of Jffluant was porformGd mrnur lly. The l ong duration 

of soMe of the runs (oft : n lksting s8v~ral days) ffiaue thic a very 

tedious process and ~ mathod for tho autornc tic collection of 

fractions w~s sought. Phillips (49) h<-8 d:scribed a convenient 

fraction collector anrl ~ raodifi0d form of hi~ appar atus vtas con-

struc·l;ed. 

'l1his consisted of two circul<.:.r alw.1inium discs drilled just 

within their peripheries , .. i th holes ju:.:t slightly b .rgor than 

thG tul)r s to be used for t he collc ction of the fractions. Tho 

holos war= situated as close toaeth_r as drilling would permit. 

The discs wure then fixed c few inches ap~rt on a central shaft 

in such a m3nnur th~t ~ ach hol8 in one dis c wn~ directly opposito 

a corresponding hole in th~ othor disc. Thi s ~csembly wns then 

rr•ount 0U. , by ncr.ns of suik .. blo bc .Lrings at c.c.ch end of tho shaft, 

in~ c 0ntainor of w~t0r : o th~t the di3cc we r e parallel to tho 

surfLc6 of tho ~ator. A seric~ c f rimlass t=at-tubes u~ru 

intrJdUCL·d into th0 h:)l • .J.nd th.; w:...tor l ove: l in tho conto.in~... r 

adjust Jd until t hu tut~s flo ~t od freuly in their constraininG 

holes. By ;.:o:.ns of c \.::.:icht 1.nd . 3yst01· of _pulLys~ torque 

wa s nppliod t o the shaft ~nd th 1 motion of t~~ rsseQbly of tuo~s 

prevented by ::. knife-edge r nr:'tinc ao'.inst t ho l.;::l'i.int; tub .. . 

'l'h~ column was r.:oumted directly rbovo the loarling tube and 

the cfflu· nt ~llow8d t o drip into it . As the tubo filled, it 

sank dm n into the w;;t r, eventuully slipped undor the knifc­

cde;.; e nd the torqu e ;.ppli:;d t o th..; shr ,~.'t cau:::ud t~..; next tube 

to Lvvo into plac·;. 'Dy ::·.dju:;t.ine tln j!o:=.:i tion of the 1-..nifc:­

cd[;o fr-.ctions of any rl-sirJd r.:i~ .. ; c ould (tl!corotically) be 

colluctod. If th....: torq_u.J wn.s too gr.;)·~t tho f riction of the 

knifo-0d~o ~~~inst th~ tube prcvvnt~d its d~scr.nt. 
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This a:pp::tr~tus w<.tn not V'- ry s~tisfactory for st>ve;r-1 rGasons o 

It is vory difficult to obtain a soriaR of tubes a ll of which nre 

ex~ctly th..; same s ize 9 with the result that the size of tho 

fractionc collectod ~s not con3tanto A more serious objection 

t o t he appu.rtus, and t :Ue one \ihich led to its eventual abandonment , 

vt':l.s that, the sli.:_:ht f:riction betweon tubo , discs and knifo-od;;: 

was s0!:1ctimec sufficic:nt t o pre:vant thi· f a rner from sinking und8 r 

the knif;:;-edgc . The tubJ would th•.:n ove: rflow nnd t he run Ytould 

h·wo t o bo <>.b:-,ndonr:d. :1nd t ho wh0l(.. oxpvrir.nnt rep:;ated . C:u.:.ful 

s :.JOotl: ... ing of thl. holus in tho discs ::tnd a1ljustmont of tho woi:::·ht 

r espon ible f a r ·i;ho t orque did, t o ,..,, cortf>.in rxtont, minimiz(, 

tltc... troubl ::, but th-:_ np:pc-.r tus ;-r:- s n~vo r coDpl.a t o l y trus t worthy. 

Eventuc lly an !uto~2tic fr~ction coll~ ctor wuJ obta ine d 

from tho Shanl..on Scientific Comprny and found. to be very satis-

f-..ctory. The chro .. iC.tc.:r<.phic ~ct--up i ncorporatinJ this 

inrtrurr.cnt c<!n be sum in thJ photoc;-raph o~ t}:,; next page o 
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