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Appendix 7 

Electrollherograrns of LSER rni ~ tun·s 



I' igu",s A 7_1_1 0 arc examples of ekclropherogmms used 10 c~kublt the rcitrllion faclors 

ofsolutc<forlhcdclcnninalionoflhcLSERsofdimericSurfOCt3r1t 1 Ilh (GJllorChaptcr 

4. NOlkc Ihm the EOI' peak is ollen hardly ooticeable, but si muh3n~'OlIsl) mOrli1Uring the 

signal at 195nm(ootshownlgiwsamorcdistinClsignal 



'm~j I. i 
, , 

migrahooWl1\I(min.) 

Fij:.A7. I : tl«lropl>efOgramofm i.lure l. l:p)'rrol<:2: m<1h)lbonlOOle;1:loll>C"". 
4:<lh),lbenro'''''S, .. plllha. ..... :6: do<I«:.oophe..,... 

'" 



'00". j f 
, , 

mog"'lion t .... ( .... n) 

fill:.A1J:EI«1,~ofmi .. u"'1,I:pIIt"'I:2:.";"'~:1:dlChk>n>b<n=>< 
~: 2·phon}'lphel>Ol; S: dodt<anopho"""" 

'0'''. k l 
o~o==~~~~~,~==~,==~~~~ 

rroogratoon lme (m .... ) 
.-il:. "7.~_ Ek<lroph<rogramofmi ....... 4. I: brnukkh)'dr:1: 4-<hloroanil",.; J: "",)1 
bon,,,,,,.;4me1h),lnaptnhal<nc;S:dod«.,,,,,,,,",,,,,," 



j Ii 
, , 

migralion lime (min.) 

Fi\:.A7.S:Electrophcrogr3mofm i""r<S.I:oc.u.<nc;ulfonamidc;1:b<n')I.k """' l. l 
ac<1<>r>1>t"('ne: 4: propyl 4-h)'dro,)benm.t. ; S: 'OIra.;hk>n::>/>enw •• , 6: dod."'aJ><>ph<"""" 

, ' 

EOF~ I 
, , 

m lgrallOO l n>e(mln ) 

[ 

f ij:. A7.6; Eleclrop/><ro&nun ofmixlurt 6. l : anihnc:2:N-m<!h)lanilinc ,}:mc,h) I ). 
h)·drox)l>en' '''''.: 4 :I·niltonap/nhal .... : ': dode<.oopheoone 



i 40 

! 
~~ 
~ 20 

[OF~ 

, . 
rrogratoon trmel""") 

.·Ij!;."7.7·EI«1~"rmi_"u"'7.1;~inol;1;4.n i'robrnXfl<:J:4-"""n)l. 
I· 1!;rr.1no1; 4: proJIyll>enroale:~: nllOmle: 6 : dode<:.nop/'>e"""" 

I J II EOI 

". 
, . 

migralionbmel""n) 
t-~."7.S:[~mofmi,," .. B.I:2·phcnll+~lhaooI.2:ind<>Ic:J:2· 
.. pjllhol,4:.robrn"",",;S;_~ 



, 

EOF~ 

, 

j 
, , 

migration time (min .) 

1 
Fi~. ,\7.'1; EIe<lropherogr. m ofOlL'M e 9. I, h)droqu inone; 2: ph< n~' I ""el "e: 3: ,h l()<obon,ono 
4;gcroniol;S: dodecaooph<oon< 

EOF~ 

, , 
migrahon tll"n(! (min.) 

.- ;~.A7. tO :Ek<lruphcrog"""ofm i "uTe 10 . 1: <.lcchol;2 : 4-ch lof()ph<:nol : J:broll~>bt·"w" 
4; ,'. Ioropheoone:$:dodo<;,,,,,,,,,,,,,,,,,,, 



Appendix 8 

'H-NMR sprttra of diOicric surf:,ctanls and intcrOlcdi:,l l' products 

of Chaptcr 5 

Fig. A8.1-3: Diallylcthcr.; 

Fig.A8.4-6: Diglycidylclhers 

Fig. A8.7-IO: Long Chain Diols 

Fig. A8. 11-13: Dirncric Surfactants 
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Gui,I.!o inh·rp...,!Mlio" or NM I~ ., p.eI .... 

Illc dimeric surfactants with llU()rina!~d 'IXocen; an: ""ignoo thc samc idctttif,catinn 

number as in Chapter 5. Thi, i, followed by a unique id"ntitlcation mJmocr ill hrackets 

that waS used in the lah book<. The int~rm<.-diate pmdoclS only have tlt,- ratt~r numocr 

Dialiy1eth"rs((;44 (,39 and (,421 

llle sfl\-,<:tra of !he three dial lylc!hers loo~ exact ly the s.~mc_ as ex!"'cted .. ,i'K'- nO., 

compounds onl)' ditrcr in the numocrof tluurinc atoms inserted ill the midd le of the 

8pacer.llle assignmcnt is according to Montcfus.:;oCl al. ' H. and 1l,{4 II) ap!",af'-'-' a 

doublct(}fduublct,ati'i5.25-5.35ppm.ll,(211)isth"Dlult ipkt <Hi'i5.8pprn.\\hikthe 

dnublet at Ii 4.2 ppm corre,ponds 10 tk H. protons (4 1-1). and H, protons are the tripld at 

Ii 3.9 ppm 

DiglHidvlethcrs«(H7 G40 C,4:11 

We start by comparing !he spectD.lm of UJ7 (Fi~ . AM..!) with that of it, nun-lhK>rir>ated 

analoguc(Fig. A2.2) . Thc peaks aftributed to the ring protol1s (I'ig. A2.1)arer<lund<Hlhc 

""me chemical sh ilis (i'i 2.63. 2,82 and 3,17 ppm) for both compounds. rhe prol<ln, Oil th~ 

caroon aftached to tlte oxirnnc riftg ha,·c shills of 3,38 ar>d 3.7X ppm r", th~ nOn-

tl llorinatcJ """I(}guc. and these signals arc shift,-d mon: J(}wrllicld forG37 (i'i 3.53 and 

3')4 ppm). This rn"y alr~ady be an ~rrccl of th~ strongly ck(:tron·" 'thdrawing (i.c·. 

d~shic I Jing) lluorine atoms. The protons next 10 the fluorine and (l~)gen atomS "r,' 

.~~~tonldUscO. R. BongiovOl'ln i. M. Sango""Ol'lo. A. Pr;.,t .. A. liard,n. N. Rehnbcrg. Po l~'mcr4j (2~) 



dcshiclded tlk-most, w'ith 1i - 4,O, and arc funhcrdownf,eld than for th~ non-fl\lor;nal<:d 

compound (Ii 3.5 - 3.6). Obviously, thc sil;nal at Ii 1.67 ppm for th~ non·t1l11)rin"t~"d 

analogue (from t!>e proton, in the middkofthc sp,..;cr) isabscnt from Ihat ofG)7 since 

thc'iC arc now replaced by fluorinc illOmS. This. ho"ever,cannot bcS<. .... n from I'ig. AMA 

sinecthcsp.....:trumiscutoffaI2.0ppm 

Incrcasinl;thc kngth ofthe sp'-Ieerby inscnio"ofC,I'. units ha.~onl) one minor ctfe"'t on 

lhe NMR s!"-,,,tra (Fig. AS.5 and A8.6): there is somewhal less ",~rlap betw'~ .... n Ih~ 

sign~l s at I) 3.94 and 4.0 ppm. Appar.:miy, iner.:asing Ih~ number of flu",ine atoms do.:s 

shifllhesigmtlofthcncarbyprotonsslightlyfunherdo"llfidd. 

Lon"ehaindiolsfG45 G50 G52} 

We follow the SMne procedure as for the diglycidylet hers and compare G45 (Fig. 1\~.7) 

with ils non- fluorinat~d analogue (Fill. A2.7). For convcnience. th~ protons .-ore IabdleJ in 

Fig. A2.7 . The methyl and mcthyknc protons on carbon atoms not bonded to ox)gcn 

atoms have si)lllais al Ii < 1.75 ppm. The ,ignal at 1.67 ppm for thc non-tl uorinaK"d 

analogue is from the fO\lrproton<nn the carbon atoms in ll\c ",iddleofth~ Stxtccr. ",,,I i< 

oot prc'''-'m in G45 since lh,·s.: protons arc subs( i tut~"d for fluorin~ atoms. The h)drox)1 

pNto", arc allain idcntilied by ndding DIO (Fig . AS.7 and I\l(' ~)" nnci an: at 

app"'xim~tcl)' the same shift fo" both compounds{& - 2.5 - 2.6). Th ," protons ,,,,the 

nsymmctric tarbon atom "Iso ha,·c nppro~imatcly thc sam~ shill (Ii 3.(5) and the'ir ,ign:.1 

(211) for G45 ""~rlap, the signal oflhe protons in (he spaccr (4 )1). The posi( ion "flit," 

lauer can be wrifi~"d by comparison wilh Ihe corresponding Jiglyeid)kthcr «137 - I·;g 



A8.~). The multiplet at (; 3.) (811) i~ from Ih,· prolons on I h~ carbon aloms on ~ilhcr side 

oflhc oxygen aloms Ihal wnnecllhc long chains to lhe ,""sl oflhe Slrudure, and Ih~ 

rcmaininglourprolonsshowupal03.7ppm 

Wi th additional CJ:, uni ts (G50 and G52). "C only nOlicc a '~I)' small shift d"""fidd 

for Ihe signals al - 4 ppm duc 10 Ihe increa ... >d numocr of lluorine aloms n~ning their 

ek":lron"ilhdmwingdf<"C1 

DimerieSurfaetanl< (I"'fl 

We again compare thcsedimericsurfaClanls"ilhlheir 'IOn.lluorinalcdanalogues (Fig 

A8.11 and A2.15). For eonvenicnee. the prolon5 in Fig. A8.11 arc label lcd. Thc signals 

from 11 •. 11 ... and II, have the same chemical sh ift. (0 O.X5. L25 and 1. 4~ ppm) 1(" bolh 

compounds. a.could rcasonablybccxpceK>d. The only ditkrcncc iSlhallhcsignal alS 

lAX ppm i,negmleslufourprotunsfurlh,-lluorinaled,urf""tam.bultoeighl protons for 

the non-fluorinaled analogue. b<"Cause il indudes th~ signal~ of Ihe fell,r protons on the 

1"0 carbon atoms in thc middle of the spacer. We can also easily identif} III..-prolon50n 

lhe asymmetric carbon atom (11 .1 al (; ~.2 ppm. been"", Ihis is Ihe only signal wilh :tn 

arca cOrTcsponding 10 two prolons. and it "'as previou<lyral ionali,-,->d that thc·,,:prolons 

would h",'c Ihe largcst chemical shift (1'. 1%). fhe triplet al 0 3.<)5 ppm fm I ~ i. :,1'<) 

read ily idenliticd; ilorigina1csfmm thc fourll, pmtons, and i.,pl it b<"C""S<.·Oflhc1\~:"h) 

tlllorincatorns (Ihi' ,ignal wa,alw identif, .. >d as >"ch in the long chain diol G~) ). The 

signal intcgmling 10 four prOlOnSa1(; 3.35 for III can Ix assigned 10 Ih~ Ii. prolons: Ihis 

signalisaisoprcs<"nlinthcnon-fluorinaIL>dan"loguc.butaccOUniSlhe,,' forc'ighl pNt0ns 
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bc\:auscthcre is also a contribution from the four protons in lhe'ipaceron thccmbon 

atoms adjacent to til,> ox),g,"n atoms. The signal at 0 3.45 ppm is also pre",m in both 

compound., hUI again accoums for four rnnons in la {H"rl and cight protons in it,non-

f1uorinatcd analogue. The other four protons (11.)arc shifted funhc rdownlieldto6).70 

Exttnd ingthe sraccr with extra C1F. unit s (Ib and Ic)shitislhcsignnlsofll1e II. pmtons 

fun""r downfidd, SO that they merge with the II, signals for I,". This change is l arg~rthan 

wa,<S<.."en forthc illlOrinmcd diois. but this could be duc to the difTc",m s"l \"c,tt (D~IS0·d. 

"5. COCI)). There is also a minor shift downfidd for Ihc ll ;.j protons. 

26) 
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Appendix 9 

Negative [SI-MS of dime ric surfaclanls ofChapur 5 



AC'IuisitiunJ'a n mctcrs: 

Mass Rnngc Mode 
lonPolarily: l\Cll31ivc 
lonSour<:cTypc: ESI 
Dry Tcmp(Sc1): 350"C 
Ncbulizer(Scl) 60.00 psi 
Dry GW;(SC1) 11 .00Llrnin 
TmpDrivc 71.5 
Oclopolc RF Amplitude: 200.0 Vpp 
Capi llal)·Exit -13(j.OV (-1 66.0 V for IJ) 
Skimmer: -40.0 V 
OcIIOC -12.00 V 

S"anBegin­
Scan End· 

_1.74 V (_2 .70 V for IJ) 
loorn/z 
IOOOm/z (1500 for II ) 
7Spcclrn 
2000001-" 
10000 



F~.A9.1 :Neg. ES1 . MSofd i m<Ti<,urfactant l .(Chapter 5) 

F;~ . .1.9.2 : No~. ESI·MSofd im<ri< ,"rfactant Ih (Chapt<r 51 

27') 



.. 1 
fi~. " 9.4 ;N<g, ESI·MSofdim<rK . urf..,,.n, II (Ch.p4crS) 

2HO 



AI>llcndix 10 

CJ\.'lC determinutions ofdimt'ric surfaela nls ofC lmllt t' r 5 



~. 1:}1 ,3999. ' 1 7550 
R'·O.9998 

t·i):. A IO. I ; Condoc'anc<n.<ooc<"'""ioopl"'fOf, .. dctolTll i "a'i<",<>f'""C.~1C,,f 

dimoric <lJ rf><lan' b (C MC - 0.58 mM) 

y· '5S.1355. ·0.83011 
R' . 0 9998 

1 . ' 2'08"'3083 
R'_ O._ 

Fi!! . .1. 10.1: CondOClan<e "~ So c"""entralioo P"" ro< '"" dctemu"mioo or,"" C~IC of 
dimer;' ' urfO<L1Jl t Ib (CMC - 0.12 mM) 



.'~, " ' O.3. CoodUCIal>C< " .. c""".n'rati<>np""f""h<del<rmin."i,",,,f'h<CMC,,f 
dimcrK:",rfoctan, ' « CMC - 0.17mM) 

y- U3.173()J<·1.8180 
R' _O,1I999 

f i!=. A 10.4 : ConductanC" .. ,roncen'rati<>nplolf",'hedo'ennina'i<>nof,h<CMC"r 
d,moric ",'f"",",,' II : "" b«.~poin' i, del .. ,ro 



Appendix 11 

Syslem eonsla nls of ')Sl's 



~~~~~~~~~~~~~~~~~~~~~~w~~~~;~~=o~m~~~~w~~ ~ ~$~ 

m~~m 
66666666 

H"~"H 
60000600 

s~g:~§t~~ 
66666666 

~f~8&!~~~ 

~m~m 

HI 
I ~-l. 

§h 
-< n 
Ii 
!i 
~, 
~, 

<~ 
5i 
~; 

" ~§. 
,:';p 



TobltAII.I (continucd) 

" 0590 ~780 0,230 ·2420 2390 0 166 ~220 ore5 ~682 0674 

" 0630·11400,330·26402510 0 162 ~294 0085 ~680 0646 

" 0 460 ~,43O 0,270 ·2.460 2720 0 123 ~,115 0072 ~659 0729 

" 0360 ~ , 190 0070 ·1860 2.0~ 0 126 ~,068 0025 ~669 0729 

" 04 70 ~600 ~ 410 -3.7~ 3560 0090 ~, 114 ~076 ~715 0679 

" 0 440 ~,670 ~,270 -3700 3650 0084 ~, 127 ~051 ~703 0693 

" 0650 ~85O ~,500 ·3830 3760 0 11 8 ~154 ~091 ~695 0666 

" 0390 ~400 ~,020 ·3.520 3560 0077 ~079 ~004 ~697 0709 

" 0370 ~320 0,250 .2 .450 2860 0097 ~084 0065 ~64 1 0 764 

" 0 420 ~53O ~,190 ·30~ 3390 "" ~115 ~041 .o661 0735 

" 0610 ~600 ~ 040 ·2560 2910 0153 ~151 ~01 0 .o648 0731 

" 0650 ~460 0240 -3.210 3.400 0137 ~, 097 0051 ~676 0716 

" 0500 ~ 400 0,230 -3190 3150 01 10 ~, 088 0,051 ~703 0695 

" 0330 ~,440 0,430 ·3220 3360 0070 ~093 0091 ~684 07 14 

" 0600 ~,500 0,070 ·2.4 102.670 0 163 ~,136 0019 ~655 0725 

" 0640 ~, 490 0130 .2.5202.650 0 171 ~,131 0,035 ~673 0707 

" 0.660 ~ 470 0,160 ·26202660 0173 ~, 123 0042 ~685 0696 

" 0660 ~ 440 0,210 ·27 102660 0170 ~, 113 0054 ~696 0685 ., 0660 ~,43O 0,240 ·27702680 0 161 ~109 orel ~703 0680 

" 0640 ~,55O 0,100 ·2.280 2.610 0 119 ~,154 0028 ~639 0 731 

" 0650 ~ , 560 0060 ·2.280 2.600 0 162 ~,157 0022 ~640 0 730 

" 0600 ~ 540 0,040 ·22 10 2560 0172 ~, 155 001 1 ~633 0739 

" 0 480 ~.460 ~160 ·2230 2600 0 137 ~, 132 ~046 ~636 0744 

" 0430 ~ 480 ~.230 ·2180 2640 0 123 ~137 ~066 ~624 0756 
00 0 400 ~ 490 ~260 ·2190 2660 0 114 ~139 '()074 ~,623 0 751 



SoJ,um oJod«:y l", lf.,e (SDS) 
SoJ ium dc<},I",lf.,. (Sd«:S) 
SOO ium<><1}I",lfale(SOS) 
SOOium do<i«oy lwlfonat. (S()Su) 
SOO ium oJod«:ykarl>o<)I,'e (SIX:: .. ) 
SOO ium dodo<:)'l f",f.,. (SI)1') 
Sod ium dodo<:)'l carOOnyl"oline (SI)CV) 
Sod iumdodo<:)'I",lf""".late(StSA) 
T,;'(hyd"")""'lh),ljami""""lhane do<i«o)'1 ",lfal.(TlIAIJS) 
Lilhium do<i«oyl", lf,'e (LDS) 
Magne,iumdo<i«oyl,ulfal«Mg(DS),) 
C"W<rdo<i«o)I",ll,"e(Cu(DS),) 
Sod iumN.l,uro) I.N.mclh)I"""'le 
Sod ium N.lauro)' I.N.mnh) 1.~ •• laninat. (ALE) 
Sodium N.lauro),l.....,,""nal< (SLN) 
Sodium N'J>3mli'oyl>arr"'inale (Sl'N) 
Ui.(2.flh).'lhe.,)I).ooium,ulf<><oc<i...,e(AOT) 

18 Lilhiumpcr1100r00c' .... ,ulfOOllI«LPFOS) 
IQ Sodium cl>ol.le (SC) 
20 Sod,"",de-ox)'cllolal«SOC) 
21 I'vtasium de-oxycllolale (KOC) 
n Sodiuml"llfocllolate(STC) 
2J Sodium 13urodrox}'<IIoI".{STOC) 
14 3-lh\I u<"")""""yl-S~-<,1Io1.,,.,..12a.h}dro,y.24 ... ic.cid 
2S Uende"y ll,i""'lh),lam""",ium brornide (tll'AU) 
26 r.tr;>deqltri"""h)l.m""",iumbromkle(rrAU) 
27 !)od.qltri .... 'h)I.","""'iumch ... ide(Dl AC) 
28 l)ihe~od«:)'kii ..... hyl.",,"""iumbromide{DIIAU) 
2'< Microomul,k>n(1.4'. S()S.6,4'1"~ l·buiaool,O,82". heplane) 
30 O'palm il0)'lphospha,j,Jylgl)'cerol(DPI'G) : d ipalmi«»lphospha'ki)lcllol ine(IWI'C):.l>obl«,,,1 

31 l~~;~n~:~~:70 
~i :~:~,'~~:f"'fOie (DIlP) 

].I l·oly(sod,umll.""f}I .. .,idoondecanoale)(PAAU) 
35 PoI)1sodiumli).uodeqlen ... )(PSUA) 
36 Pol)\sodium1-OClen)'i,ulfld.)(Pol)'-(SocS» 
31 l'ol}1sodium8·nonen)l,ulf ... )(P"I),{SN"S) 
3S pol)1sodium9-d«:en)I,"lf'I.)(p"I)'-(SI)eS» 
39I'ol),(sodiumli).unde<en)I",lf".)(poly-(SUS») 
40 AII}'glycid}'I<the,N·""'lh)I""'ine.ilo.ane("GENT) 
41 0<' .... AGENT(25.,. C,)(OAGt:.N'I) 
42 Dodc< .... AGENT(2O'!'. C,,)(])AGENT) 
43 S,<ryIAGENT(20' . C,,)(SAGENl) 
44 Dodc<an<.II)'I,I}'cid}lcthe' sulfil ... JIl(lI;!m.d ,ilo'ane (AGESS) 
45 l'ol)( .... lhylme'h .. "lol.-<1h)'IOCf'jlol. - m':ln .. "lk .. Ol(l;!,""'i .. :16li9> 
46 rol)(AMl'S--sodi"moc!)lmelhac?la!r.21)(P'?MA!-11-N'I ' 



TobItAII.2 :(<<H1t inuoed) 

47 pol)(AMPS.!<ldiumlaul)lrnethacl)lalt- IS)(pIA'lAt.1 5·S.) 
48 pol)(AMI'S-!<ldium 'leal)' l .,..,McI)'l atc-16) (pSMAt·I6-~.) 
49 pol)(AMI'S-...:Ii um l aurylacl)'lale-IJ)(pAt- Il-~. 
SO pol)(AMPS • ...:I ium lauryl rn<IMcI)'lam idc-19) (pLMAm·19.~.) 

51 pol)'{AMps.o;od i um"oaT}' I 3CI)I.midc.1S)(pSAn'-2~-N.) 

52 pol),{AMPS.o;od iumdih)'dro<oolc'lel)'I"",)lale-l)(pIlIICiIAI .2. "a) 
53 pol){AMPS.lJi<!h)l.min< dih)'drocttolc,l<ry l ocl)'late·;.l)(pIlI ICl IIIt·33 ·TEA) 
54 pol){AMPS.lJi<lh)'lamioe lau,ylacl)"aTt-9.1)(pLAt.9.2·ThA) 
5S pol){AMPS.o;od iumlcrtia i,octylocry l.rnide-49)(plOAm-l9.N.) 
56 GII(III.Chaplcr3) 
57 GI2(lIlbChaplcrJ) 
58 GI5(lIkChapI..-3) 
59 GI6(III<Chap'ed) 
60 GlI(lIlbChapler4) 
61 G32(III<Chap'tr4) 
62 G33(llidChap'..-4) 
63 G36(1lkChap'cr4) 
64 G46 (I. Chap<cr 5) 
65 G5l(1bChaplcr5) 
66 G5J(kChaplcr5) 

' A\IPSi,l_""l)lamidc.l.meth)-I. ' .propa .... ulfoo ioocid;numbo..,-'&'f>Topcrccnlagoof 
h)'d,<Jflh<>bicpol)m<r 
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