
A 11ICtll~d flit' till: rJu;tlitxti\*C Xlltl l~lli\lltitilti\‘l! ;lllilIJ*‘i 3 S of tlic: lirlccir c~Jigorlic:rs 

of tllc ester-ctiol t>*Jx alit1 cstul.--II!‘(Ji’r).~)’ wit1 tj*lw fr011i utl~~~l~m~! tc!r.c~l~l~tll~~l~~tc is 

tJcscrihtJ. :\S tllill-Jil>‘c.!r l~ll~~Jlllilt~l~~ill~lli~ sicll\‘cllt s;?:StC!IllS, iL ~~llll~l~llf~~l~I11~-~~!tlliLllOJ (!): I) 

systolll is sriital)lc! fill’ tllc SC!~~iLI’;ltil~ll of tllc ~bligcwst~!rs of tllc wtcr-dial tj’lw allcl il 

?/-J’l’oJ~;Llll~J-.aS I,!;, ilC~llC1~ll.C; ~LllllllOlliiL--\V;ltCT (70 : 33 : 3) S~~stcrll for till! l~stc~..-iI~~cll~l~.~~~ 

idcl tylW. Oli~~ICStCI’.S Sl!J~~lr’~Ltl!tt 011 tlll.! tllill-liL?‘C1’ l~llI*lllllilt~l~l’ilJ~lli~: Jlliltl! \\‘Cr’l! SJ)I+iL~‘l_!lI 

\vitli il Il~~tl~l~Sg’JiLllLiIl~! sc)JLiticbn iLll(1 tllcll bvitll il fwric: J~l.!~l:Illf~I+iLt~ Soluticm, SO tllilt 
JIl_l~J~JC <:llcliLtC! CClllll>lC!SC’S \\‘1!1’C! f~~r’Illl!CJ. QLlillltit;Lti\‘c illl~ll~‘Sis \ViLS ~:iLlTil2tJ fltlt I>>’ 

lifting tllc SJ>ots fI’clll1 tllc! J1liltl!, rc;Lct.ing tlll!lll ilgilill wit11 till! SiLIllC t\\‘ll solLiti~.~iis, 

iLll(J, ilftC!r liltrxticm, I~lCilSUl4llg tllc! ;il~sorJ~ticm of tllc sc.~liLtioLi ilt ~_.J.O 11111. 
‘I’IIC il.\‘CI’t1g,11! ~l.!l*O\‘c~~ \VilS fj7 ‘I{, , ‘J’IIC l1ll!tllllCl l’OLll(1 tJct’~l!ilSl? tllc csl~~!riiiicmt;Ll 

Ct’t’Ol’S C~ilLlSCCl II)* SKI’ill)illg (ll’f till! SJIOtS;, l~l!l’ilLlSl! \:isildc SlX It?; \\‘1!1’1! Sl’rilJ>l!CJ ;LllCl Llll- 

r’cillZt!2CJ. SilIllJ1ll!S \Vl!l’C 1 i gilill rl.!ilctl*(l \vitlI till! Silllll! l’l!iL~l!lltS. 

1 s’I’I~l.,1.~uc’I’lov . 

1’c~lptlI~lcIlu. tuL%J~lItll:LJ~Ltc (PJX) J)~l~J~iLl’l!C1 II)? J,olyColiclCIis;ltiofl ilf tliiiwtllyl 

tl_!~l_!J~lltlliLliLtl_! il1lCJ (2tll~‘ll.!Il~! KJ~l.!OJ 1.~0lltilillS SOlllC olipulu!l~S iLS cxJLLililwiLirii J~Iv~clLlctS. 
Tlic: l~li~lJlllCI’S WcI’c first iS0liLtl:ll f~olll 1’13’1’ I)>* I<c.)S;S (!I (1l.l anrl tlw c.sistcwc uf tlw 

c:ycJic tririwr, tl!tt’iLIlll!I’, J~l?IltiLllll!I’ ;lllCl J’sl!LilJo-clirlici. nwo c.:otilirliicd l,t C;uoi~hi..\~ 

:\NI.l N 1551~1’1”1”~:~, i\ltlic)LigI1 linc!;Lr oligocst~~rs wcrc tiot dctcctccl iii PET, tlwro \vcrc 

;L IWV rcJX)rtS 011 till! S\rlltllcScS Of IllOClCJ C!l~lllJ~l~llllCJS iLllC1 tlicir Sl!JXu’~LtiOll. %i\HN ;\SI) 

I<I~%IIC~\l.l.d J~l’l~J~iL~l!Ct tlil*cc Ilr~lll~~Ji~~oLlS scrics Of lillcilr oligocwtcrs of tcrcl>lltll;Llic iLCiC1 

illltl C:tll?lC!llc gl~YX)l (ester-diclls;, t!stcr.-rlic~~L~l)c,sJ’lic iN:iCIS :lIlCl cStc~--ll~~tllY~S~~ iL(:iClS) 

illltl Sl!J1ilr’iLtcCl tll~!Itl 011 ;L }>ilJ’l!r Cl Il’~~llliLtl~~l’illll. Tlio cdigoincrs of tllc cstcr-cliol tyJx 
(11, = 1-q) \VCr’l! Sl!J~il~iltl!tJ 1111 il tllill-liL>%t Clll’l~llliLtO~,11’iLl11 IIf Iiicsc~lgd J-11.: 3_J.O using 

t\Vo clilfcrciit SolVCllt S~StclllS, Vi:. tCtt’iLl~JlJ~~I’OCtJl:LllC--CJif.~S;Lll (IO: I) XllCl I~CllZCllC!- 

clinsan (1 : I) (WC, 5). 1’1’1. .4x1> \Vux’rl;iP t’cpOl?lXl tllc! clLliLlitLL,ti~*c! :LllCJ cJLliLlltit;Lti\X 
:LlliLJ~SiS UC oli~pmcrs of tllc’rcstc~--cliol t~pc (IL = I-7) IIy tllill-1ilyW ~J~~OIll~~tt~~:ri~J~Jl~ 
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(TLC) Mid UJlUIllll clIr(.)IlIato~:riLl~ll~‘, ‘I’llCy ]m!parcd T1.C plntes of ~\]unIiIliuIll O~iclc 1) 
alltl USN1 clIl~~~rc~forIii--c!tlIiiIi~Jl (07: 3) ;LS iL iiiol~ilc l>lli\Sc!. Eacll sput sepratcci cm tlIc 
tllill-liL)Y!r Ct1l’~Jlll~ito~l’L1l11 \V:lS SCr;llxx~ t.)l*f :iftc!r c]ctc!c:tion fvit]l ;i ]~crtnssiulll pc!l’lll;ill- 

s;Ln~~tc-conr:clltr~lt~!~l sulplluric iKiC1 so1utif.m. ‘I’lic ctsttc!rs iI1 idUllliIliUlll wsiclc! ~vcI*c! 
Si~l>OIliliccl tvitll dvcli~irli II~rIrosicIc :lll(l tllc SodiuIIl tl*I~~!]~~lltIl~.lli~tf_! lilx!riitc:tl \t’iLS lJIX:- 
cipitiltd IvitlI IciLtl il(.Tc!t~lt~! iL8 iLlI insolul>lc It.‘iltl Salt, fOllO\\‘l!Cl I’Jy grii\~iliic!try. ‘1’lIc 
SC!ll~~l’iLtiOIl of 0ligoIllcrs of tllc cstcr --Il~*C.llY)S~’ iL(:iCl tj’lX! IIiLH IlOt )*C!t I)CCll t’l!lX)l’tUl. 

III tlic pr&mt kvork, oligomors of tllc cstcr-clicbl tj*lw (II == I-4) illld ustor-llj*- 
cil’oS?? i1CiCl t>*]X! (II === X-3) nwrv Sl_!]XlI’iltcCl ]>j* ‘1’1.c: i~l1t.l good Si!lxir;LtioIl rusults \t’c!l’c! 
c~l~t~LiIlct1. 111 cluiilitit;~ti\*e illli~l~~SiS, t!ilCll S}N)t \VM Hl.‘!‘~L~N!(~ lJ]‘f ft’OI11 tlll2 l>liLtc iLft(!l’ 
C(.~lOtll’ d~\~~l~-~l~llll?llt (.Jf till! S]lOtS 1,. IllL’iLIlS Of tllc l1~~(irOSiLIlliLtl! llll!tl10d7 (111 Cll~OllliL- 
togriLl)llii: 131iltl.!S, cliss~~l~*l:cI iii lllctlli~llc~l illltl nllour Cli!~‘i~lol~llli~llt \\‘iLS tlli@ll cxrricd f)I.lt 
i1&$liI’l by IllC~LIlS Of till! lI~‘Cl1~O.Xi~lIliltl~ llll!tl1~Jtl . ACtcr liltri~tirm, tlw ;~Iwcqdirm of tllc 
solutic.)ri at 540 nni \t’iLS IIICiLSClIUI. TlIc smsiti\*itj* (of tlIi: c:~~loriInctric Iiictlicd is IIiglIcI 
iL11Ci cqwntioIw :it’~’ simpler tllilll iii tlio gl’ii\*illlctric: nIr!tlIcd. Dir’wt clwsitclIIlctrj* is 
illSO disscussccl. 

MOIII.I-, di-, tri- ~~nci tc!tramcric 0lig:cmcr.c; of tlw cstcr-dir)] t>‘]x! ilIlt] IYIOIIO-, cli- 
iLllC.1 triiiicric c~ligmicrs of tlic cStcx-.-l~~~cl~os~. ;wid tj*pc uwl! s;?*Ii tlll!sixcxi iiccorcliiig 

to tlic lmmx~urcs clcscrilxd lq* H2~~~-1~~~cr~xP a11cl %n1rs r\SIJ I<IZ%II<:\l.I.:\~‘, ‘J’IIC rol’lllcr 
r)ligmiws w2.m diSS;vlVcd in t~t~i~~llll.~r~~~~tlli~lll!, ilIlt till2 Iilttcr in CliO.Si111 to give 3 
I ‘):, coiicc’ii trutioii. 

~l’llill-]i~~‘Cr phtc?; (ZjO pill tllit:k) \\‘cI’c ]Wl!]Xlrc!d 113’ tllc USUU] lllctliotl, using 
“\\:al<c.g:ol” II’ ~-5 (silim gCl fvr ‘l’J..C ~.:c~llti~illill~ ill>OUt .‘j ‘!;, Of CiLll’illlll S~ll~~lliltC!) 011 

20 :q 2 U Cl11 gliI,SS ]jliLtl!S;. ‘I’llC I>liI.tc!S ww.2 iLCti\‘iLtl!<l ilt 110” fO1’ I II i\ll(l StOl’CCl O\‘l!I 
a Silica goI clcsiccunt until tls;cd. Soiw2ilt sj’stcliis waxI nvc : (A) c:l~l~~rof~~~~l~~-~tl~:~~~~~l 
(97: 3) iL!lCl (13) ~l1l0I~OfO1’11l--~i!tlliLll0l (!)): 1) fol’ tllc cstcr-dial t)tpc oligc.miors, an<1 (C) 
/1-]~rc~l]~iLll01-2S I:.;, aC]UW)US i~lllllll.~Ilii~-\~~~t~~ (70 : 35 : 3) for tlic cstcr-II~xirosy acid 
tjp digotiiws. 

t\l)out S 1.11 (.Jf tlIc Si~IlI~)lc solutic-ms ~\‘cI*c S]>(Jttcti OII tlIc ‘l‘J.C IIL~OI’ I,: IIlciLIlS of 
iL llIic:ro syringe iLllC1 tllc ]‘liLtCS Ivcrc: c:ll~ollli~t~~~~l’~~]‘1l~d witi tlIC! SOl\‘CIlt front ilSCT~lltlf2Cl 
I0 (.:I11 flWll1 tllc spotting point ii1 il cluSi!d, S~LtllriltPCl ~lli~lll1Wr usiIlF; OIli! of tllc al>c)t:c 
Sol\*cilt systems. :\ftc!r clIrolll;ltr~gri~]~ll~, tllc ]3liltC!S \\‘Cl’C S]>I+iI.~l!Cl \vitlI iI. solutim OC 

0.5 g of potnssiuill ]Xrllli~1lgLll~~tc in 15 1111 of coiicc!iittxtcx~ stilplluri(: iKid”. ‘I’lic spots 
tc.) IX iclcntiticd wm2 ivliitrt Of1 i1 ]NI~]?lc Ili~l~li~l~C~JUllC1. 

fjO-500 /tl (O.s--5 lllg) of tllc S:Ull]‘lC solution uwc SlXlttcCt s),~mdl~* fjll tllc 131iLtcS 

~LllCi ~ll~CJllli~tO~ri~]~l~~cl. SOlVcllt SjfStCIll .13 NXS USCCi fOt’ till! cstcr---tlic.)l tylX! iLIlC1 C fO1 
tllc cstcr-IIydrosy iKit type. 
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CC)lC)Ur Cl~\~~l~~]~llll!Ilt rC!ilgcIltS \VCW ])IT]>~LIX?cl 13J7 tlll2 fC)llO\Villg ]n-fmxliiws7. 
(I) .~]l/zcdi~~l: Ii~lll~o.~~~lrrlililrc: rctrgt:rl:rtf. I’lliS \VilS pWp;l~l!Cl 1))’ tiiising C!~]LliLl V0llllllC!S 

Of 12.5 ‘:i, II~~Cll~OS~~]illllill~ l~~~Cl~o~~IIloi~i~l~~ iii Illctll~Lll~~l illltl 13,s ‘:;, soclium i~~~clrosirlc 
in 11lCtIlillll.)l iLtlC1 liltwing off tllc ]~Wc:i]~itiitocl wcliunl l:lilf u-iclc!. 

(3) Fwric fm*cldor*trl1: mrgclrl. ‘I‘llis \v;Ls ]~~C~~ill’C!Cl I,r tlissolvirl~ o.l(i g of irm 
pf~~vclw in 2 nil of lwr~:liloric: iLCiCl, tt’illlSf~!I’l’ill~~ tllc ~OlltC!lltS t(.l il SC>C>-1111 tv~luinctric 
Il:LSl< \vitli 2 1111 of \ViLtl!r, ilClClill~ 6 1111 Of 70 I:;, ]xrc:llloricz acid illlC1 clilLitiIig to \*o]Ll1llc: 
u-itli l.!tlliLllOl. 

After Clll’OllliLtO~r’il]~ll~, tllc ]1lXtC! lY;lS S]>ril.J’CCl \vitll rC?ilgt!llt I iLllC1 llC!XtC!Cl ilt 
j0” for 30 riiin iii x11 o\‘on. r\ftC?t’ cooliiig, till! lll:ltl: \\‘i18 S;IIl+iLJ’C‘(l lvitll rl!ilgl_!llt 2. ‘I’llC 

~)Ul’l)ll? CIlCIiLtC CC~lll]~lCS tll;lt f~~14111d 011 tllc! ]>liLtc! lvitll tllC! (.!Stc!l’S \VilS WlllO\‘CXl \vitll 

tl IC stirrr)uiiclitig SllppoI’t into 1 il Zg-1111 IlrISli. I ii orclcr to c:oniplctc! tllc ;I.~VNC~ wxticm, 
j 1111 Of CtlliLllOl iLllC1 3 1111 Of rl!ilgl!llt I ‘\Vl!1’C iLCltlCX1 t 0 till2 IlilSk illlC1 till_! solution \VilW 
WllLl.SUCl foI’ 20 iiiiii ;lIltl tllc:ll ;$O 1111 Of 1’l!ilg:C!Il t 3 \VC!t’C! ;lClc]c<l. ‘I’llc! SiliViL gill \Vr’Is iiltwccl 
(Jf’f illld ~Vil8l1CCl \vitli ~~tlliLll~~l, and tlic liltratu \\‘ilS clilutctl tf) \*olLIIilC \vitlI C!tlIaiiol 
iii 11 ~~~-1llI ~*olLitiiL~tric: tlilsli. ‘I’lll! iL1~S~ll~l>iIlll~l! IIf tilt.! sc~lLitioil f\‘iLS 11ll~ilSLlr’CCl ilt 54C.l 11111 
ilfiilillst t]ll? rl!il~C!llt ]>]iLll]i (I-litilc*]li S]~~~t1’~~]~]l~Jt~J111l!tC1’, 
Oi l!iLcTll COlllI>I ~lll~llt f\‘l!l’l! ~ill~LlliLt~~C1 I)!* 

llll~Cll’l IZ4). TIIC l:OllCl~lltl’iLticJll~ 
1111!;111S Of tlll! l*illil~IYltil~ll c’lll’\?C! \vlIivlI lViLS 

coIistrLicA~c1 using tlIc iiio~ir~iiior c.)f tlic vstcr--cliol t>*]x!, 

SC\‘L!riLl inisturt.3 Of }lr.)lill’ illltl llOll-]lCllilt’ SlBl\‘ClltS \Vl!t’l! osaiiiiiicd ;ltlCl Ollly tllr’C!c 
Sol\‘L’llt SyStClllS, A, I:), ~1llCl c., g;t\*c! god rvsul ts. 

‘.TiIl>lC I sl~o\vs tlii! I\‘,.* $*nlili5 of tlic spcc-il.3 in tllc clif’fcrcnt s;ol\xmts. 1’3’I, .4X1:, 
\VUS’I’I<I:‘~ Ilild Usccl scl]\*cllt S\‘Sti!lll :\ in tlli! Sl*]~Klt’iLti011 Of till! oligomcrs c)f tllc C!Stcle-- 
dial typl! tl]> to till! Ill!]~tillll~!~, I)llt SOl\‘l!llt S>‘St(?lll 13 \\‘ilS Ill’ttl!l- sliitccl fOl’ tlll! Sl!]‘iLriL- 
fioll of tllc cStc!S of Io\\*t!r lllOI~!~*tlIi~l’ \VCigllt (/J :“..- I.-d). $Ol\*lbllt S>‘Stl!lll (: gil\‘C? #>oC] 
WSUltS for’ tllc Sl:])iLl?ltif~ll of tlli! c)ligoiiir!rs t If till! cStl~l’-~-ll~‘(.1l’OS\’ illTiC t>*}lc. 

‘L’llC lllilSilllUlll iLI>SOI’I~illlCl_~ Of tlll! fowic: ll~~Cl~OS~Lllli~t~! tYltll]?ll!Sl.?S i1pLillSt tllc 
lailgC?llt I>liLllk \VilS ol~t;~iilocl il.t 540 11111 illlt] tllC! ill~SO~l~iUlC*l! ilt 540 11111 rl!il~llctl il llliLSi- 



.\ \‘c’I’;I~~l’ ‘.J 7 

_ ._ . . . ..__. . . . ^ ___I___.. ..-. 

niu~ii iifttv rclliIsin:: f( II’ 15 rilill. C:f IIt )lll’c‘Cl ferric I l~‘(ll’~ ISiI Illiltf_! (‘I )I1113l~‘S~!S \\‘l’l’C! Stikl~lL! 
fOI’ iIt IC!;iSt I? II. ‘I’llI.! ~:i1lil~r’iltiOll Clll’\‘C’ \\‘iIS lill~!il~ in it region IO-30 //g/1111. ‘I’llis Ill~!tllf~Cl 

l:f IlllCl ClC~*l’C’ilS;C! till! <!Sl>l!rillll.lll till (!l’I’Ol’S 1~1’01l~llt ~ll~~lllt l?y S(‘l’illJillg Ol’f tllc! SlIOtd, 

I>CCilllSC! \*isil)lu SINItS \$‘Cl’c: SCl’il1I\.@C1 illl(l till! I’CiLCtiOll \\‘ilS C’iLl’l’il!CI (1111. ilgilill ueitll tllc 

Silllll! l’C!;l~l!lltS;. ‘I’IIC diltil iii ‘l’ill~l~! I I SIIO\\’ tll;lt till! 111l’il11 l~l!C.~O\~C~j~ Of till! 111~!1110C1 \VilS 

(,/’ y;, Ivitll ;I St~lllClilr’~l clc\‘iiLtic~ll ii_ 3 ‘j,, foI’ tllc illl;ll\~SiS of tllc ~5t~~r-cliol lllf~ll0lllCr’. 

‘I’IIC ill~SOl*l~illll~~~S 01 tllC l~Olll~~ll!SCS Of tllo cliol-iiionoiiic!r., -diiilr!r iLll(l -triiiicr \vitll 

till! Sill1111 c.oiil:Ciiti’;lticlii \\‘l’l’l! lll~!ilS~l~~~d, illlC1 tllc.! WSllltS ilr’l! gi\wi in ‘I‘;ll>lC I I I, ill 

\vllic:l1 tllc! c’ol1CClltt’ilti0ll of PilCll solution is ~!Sp!I:SSicCl :LS iiic*qui~*./Ioo 1111, So tllilt l:XCll 

solution COlltilillS tllC Sill110 llUllll~C!~ Of tllc C!Stl!r grOIl]W. ‘I‘1 Il! illlSOl’llilllCl’S Of t IIC COIll- 

plcsw of tl\c dial-cliilic!r illld -trinict’ Ill!” c!.StC!r ~:1’OtllJ i1I’C illlllOSt till! ,SiLIllC ilS tllilt Of 

tlic Cliol-iiic.,tioiiict’. 13~-cn tliougli tlw clinl-cliii~c~ :lll<l -triiiior ill’11 inwltll~lc iii Ctllilll~~l, 

tlicJ* Iwcoiiic solul~lo bj* rcllusiiig tliclil xvitli nmgctlt I. INring rl-llusiiig, CilCll cstcr 
~t’Ol.l[) is ilttil~*l<l!CI I>y Il~Cl~~~S~‘lilllliIl~~, :lll(l tllc: CStcl’ lW~llC1 is ~lC~~l\‘~!tl illltl t’l!ilCtS witll 

liycl~vs~~l:i~i~i~ic. :\ccxrcliii.gl~*, LL c:~lilwntion CUI’\‘C f0f’ till! lll~~ll~~lll~‘r’ is il.\*ililill~l~! fOt’ till! 

ClCtWlllilli~tiull of tlic C~~llCl!lltr’iltiOIl of tllc clinics ;llltl triiii~~r. 

Direct clcnsitoIiwtry IVilS ills0 cSillllilllXl. ‘I’lll! tllitl-li~>‘l!r’ IJliLtC!S Olll~~lO~YXl WCI’C! 

~Ollltll~Kii~l silica gel IayYI’s cm plastic tilriis. :\ftCt’ C!ll~Olll~~tO~t’il~~ll)’ illltl COlOLlr Clc- 

wlolmcnt, tlw lilnis wwc cut into lotig, narrow strips of a cni wicltli in tllc clircction 

Of tllc.! Wl\‘cllt 1lOW ;lIlCl CO\‘CI’C!CI \vitli ;I CC!ll~~J~~llilll~! t:\lX!. :\ SIIillliL%U S~W~tlY~pllCJtO- 

IllCtCr’, hIOClcl Q13-50, cclui;qwCl witli fL IXllll!’ Clll’f~lllilt~ JgIXl>llil: StilfiC \VilS USCXI, TllC 

~~I~S~~~lXlllCX! Of CXCll Sl>Ot IW1S I’CilCl ilt illtl!t’\iLlS Of 1 111111 011 tllC strip illltl I>lOttd a8 

nbsorlxulcc 71s. tlic diSt:illC!C from the Sb’tiIig poitlt, ‘rllc r’iLti0 of cncll pcXk ilIX!EL to 



tllL! tOtiLl 1)l’iLt < iLl’l’i1 is tllc! l’rttio Of t!il(‘ll (‘IJlll~~fJll~!llt iii till: SiLllll>ll_!. ‘l’llc clinwt cli!lisitc:+ 

Illl!tl’: Illt!tllOCl 1IilCl il. Iil1’gc’r Stilll(lil~Cl cli:\‘iiLtioll OI’ $, S.3 ‘:;I tililll tllc! illIlJL*L! lll~gtll~JCl. 

I f ill1 ;ltltc Jllliltic il~>ill’iltll~ fol Cliriv? cl~!ii~itc,llit!ti.~, is il\~ililill~lC!, tll!? StilllCli\t'(l clC\'i;Ltic~ll 

uf tllis IllctllrJcl will (lC!~‘l~Oi\S~! ;tlld tllc! OlX!l’iLtifJll \vilI Ix: sililpliliccl. 


