


















































































































































































































































































































































































































































































































































































































































































































































































































































Appendix 7
Electropherograms of LSER mixtures



Figu

e the retention factors

A7.1-10 are examples of electropherograms used to cal

of solutes for the determination of the LSERs of dimeric surfactant Ib (G31) of Chapter

4. Notice that the EOF peak is often hardly noticeable, but simultaneously monitoring the

signal at 195 nm (not shown) gives a more distinct signal.



8

abs. at 200 nm (MAU)
&

6 8
migration time (min)

Fig. A7.1: Electropherogram of mixture 1. 1: pyrrole; 2: methyl benzoate; 3: toluene;
4: ethyl benzoate: 5 naphthalene; 6: dodecanophenone

120

£
S0

6 8 10 12
migration time (min )

Fig. A7.2: Electropherogram of mixture 2. 1 caffeine;
4:2-chlorophenol; : biphenyl: 6: dodecanophenone

acetanilide; 3: 4-nitroaniline:

254



abs. at 200 nm (mAU)

abs. at 200 nm (MAU)

i

0 2 4 6 8 10 12
migration time (min)

"

Fig, A7.3: Electropherogram of mixture 3. 1: phenol: 2: anisole; 3: dichlorobenzene;
4: 2-phenylphenal; 5: dodecanophenone

0 2 4 6 8 10 2
migration time (min.)

g A7 A:Elecopberogan of mixes . 1 benakdtyde 2« -coroenln; 3 bty

benzoate; 4: methyl naphthalene: $: dodecanophenone
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8 3 8

abs. 21200 nm (mAU)

abs. 2t 200 nm (mAU)
s a2 = 3 B

6 8
migration time (min )
Fig. A7.S: of mixture 5.1

5

EOF \ 5

0 2

6 8 10 12
migration time (min.)

£ 3: methyl 3+

Electropherogram of mixture 6. 1 aniline; 2
s
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abs. at 200 nm (mAU)

abs. at 200 nm (MAU)

S 6

0 2 4 6 8 10 2
migration time (min.)

Fig. A7.7: Electropherogram of mixture 7. 1 resorcinol: 2: 4-nitrobenzene; 3: 4-phenyl-

1= butanol; 4: propyl benzoate; 5 fluorene; 6: dodecanophenone

6 8
migration time (min.)

Fig. A7.8: Electropherogram of mixture 8. 1: 2-phenyl-1-ethanol; 2: indole; 3: 2-

ipiht : st dudes lecanophenone
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8 8 8 8 3

abs. at 200 nm (mAU)

10 12
migration time (min.)
Fig. A7.9: Electropherogram of mixture 9. 1: hydroquinone; 2: phenylacetate: 3: chlorobenzene:
4: geraniol; 5: dodecanophenone

abs. at 200 nm (mAU)

|

6
migration time (min )

t-chlorophenol; 3: bromobenzs

Fig. AT.10: Electropherogram of mixture 10, 1: catechol
4 valerophenone; 5; dodecanophenone




Appendix 8

'H-NMR spectra of dimeric surfactants and intermediate products

of Chapter

Fig. A8.1-3: Diallylethers
Fig. A8.4-6: Diglycidylethers
Fig. A8.7-10: Long Chain Diols

Fig. A8.11-13: Dimeric Surfactants
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ide to interpretation of NMR spectra

The dimeric surfactants with fluorinated spacers are assigned the same identificati

n

number as in Chapter 5. This is followed by a unique identification number in brackets

that was used in the lab books. The intermediate products only have the latter number.

Diallyl G4, G39, and G42

The spectra of the three diallylethers look exactly the same, as expected, since the

compounds only differ in the number of fluorine atoms inserted in the middle of the

er. The assignment is according to Montefusco et al.' Hy and Hy (4 H) appear as a

s

doublet of doublets at

5~ 5.35 ppm. He (2 H) is the multiplet at & 5.8 ppm, while the
doublet at 4.2 ppm corresponds to the Hy protons (4 H). and H protons are the triplet at

3.9 ppm.

Diglycidylethers (G37, G40, G43)

We start by comparing the speetrum of G37 (Fig. A8.4) with that of its non-fluorinated

analogue (Fig. A2.2). The peaks attributed to the ring protons (Fig. A2.1) are found at the
same chemical shifts (5 2.63, 2.82 and 3.17 ppm) for both compounds. The protons on the

carbon attached to the oxirane ring have shifts of

38 and 3.78 ppm for the non-
fluorinated analogue, and these signals are shified more downfield for G37 (5 3.53 and
3.94 ppm). This may already be an effect of the strongly electron-withdrawing (i

deshiclding) fluorine atoms. The protons next to the fluorine and oxygen atoms are

" F. Montefusco, R. Bongiovanni, M. Sangermano, A. Priola, A. Harden, N. Rehnber, Polymer 45 (2004)
4663
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deshielded the most, with & ~ 4.0, and are further downfield than for the non-fluorinated

compound (8 3.5 ~ 3.6). Obviously, the signal at & 1.67 ppm for the non-fluorinated

analogue (from the protons in the middle of the spacer) is absent from that of G37 since

these are now replaced by fluorine atoms. This, however, cannot be seen from Fig. A8.4

since the spectrum is cut off at 2.0 ppm.

Increasing the length of the spacer by insertion of CF; units has only one minor effect on

the NMR spectra (Fig. A8.5 and A8.6): there is somewhat less overlap between the

signals at & 3.94 and 4.0 ppm. Apparently, increasing the number of fluorine atoms does

shifl the signal of the nearby protons slightly further downfield.

Long diols. G50, G52,
We follow the same procedure as for the diglycidylethers and compare G45 (Fig. A8.7)

with its non-fluorinated analogue (Fig. A2.7). For convenience, the protons are labelled in

2. A27. The methyl and methylene protons on carbon atoms not bonded to oxygen

atoms have signals at & < 1.75 ppm. The signal at 1.67 ppm for the non-fluorinated

analogue is from the four protons on the carbon atoms in the middle of the spacer. and is

not present in Gd3 since these protons are substituted for fluorine atoms. The hydroxyl
protons are again identified by adding D0 (Fig. A8.7 and A88). and are at
approximately the same shift for both compounds (8 ~ 2.5 ~ 2.6). The protons on the

asymmetric carbon atom also have approximately the same shift (& 3.95) and their signal

(2H) for G45 overlaps the signal of the protons in the spacer (4H). The position of the

latter can be verified by comparison with the corresponding diglycidylether (G37 - Fi

261



A8.4). The multiplet at & 3.5 (8H) is from the protons on the carbon atoms on either side
of the oxygen atoms that conneet the long chains to the rest of the structure, and the
remaining four protons show up at 8 3.7 ppm.

With additi

onal C;F; unif

(G50 and G52), we only notice a very small shift downfield
for the signals at ~ 4 ppm due to the increased number of fluorine atoms exerting their

electron withdrawing effect.

Dimeric Surfactants

We again compare these dimeric surfactants with their non-fluorinated analogues (Fig.

A8.11 and A2.15). For convenience, the protons in Fig. A8.11 are labelled. The

from H,, Hy, and H, have the same chemical shifts (5 0.85.

and 1.48 ppm) for both

compounds, as could reasonably be expected. The only difference is that the signal at &
1.48 ppm integrates to four protons for the fluorinated surfactant, but to eight protons for

the non-fluorinated analogue, because it includes the signals of the four protons on the

two carbon atoms in the middle of the spacer. We can also easily identify the protons on

the asymmetric carbon atom (H,) at & 4.2 ppm, because this is the only signal with an

area corresponding 10 two protos

and it was previous  protons
would have the largest chemical shift (p. 196). The triplet at & 3.95 ppm for Ia is also
readily identified; it originates from the four H protons, and is split because of the nearby

fluorine atoms (this signal was also identified as such in the long chain diol Gd43). The

an be assi

al integrating to four protons at & 3.35 for I d o the Hy protons; this

al

also present in the non-fluorinated analogue, but accounts there for eight protons
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er on the carbon

because there is also a contribution from the four protons in the sp
atoms adjacent to the oxygen atoms. The signal at § 3.45 ppm is also present in both

compounds, but again accounts for four protons i

Ia (He) and eight protons in its non-

fluorinated analogue. The other four protons (Hij) are shified further downficld to & 3.70,

Extending the spacer with extra C;F; units (Ib and I¢) shifts the signals of the Hy protons
further downfield, so that they merge with the H, signals for Ic. This change is larger than
was seen for the fluorinated diols, but this could be due to the different solvent (DMSO-d.

vs. CDCIy). There is also a minor shift downfield for the Hij protons.
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Appendix 9

-MS of dimeric surfactants of Chapter 5
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Acq

Mass Range Mode:
lon Polarity:

lon Source Type:
Dry Temp (Set):
Nebulizer (Set):
Dry Gas (Set):
Trap Drive:
Octopole RF Amplitude:
Capillary Exit
Skimmer.

Oct 1 DC

0Oct2DC

Sean Begin

Sean End

Averages:

Max. Accu Time:

ICC Target

Charge Control

ion Parameters:

Std/Normal
Negative
ESI

350°C
60.00 psi
11.00 L/min

200.0 Vpp

1360V (-166.0V for 1)
400V

-12.00V
174V

100 m/z

1000 m/z (1500 for I
7 Spectra

200000 ps

10000

On

270 V for 1)
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S CEEm aamr

A

Fig. A9.1: Neg. ESI-MS of dimeric surfactant Ia (Chapter 5)

-

Fig. A9.2: Neg. ESIMS of dimeric surfactant 1b (Chaper 5)
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. A9.3: Neg. ESIMS of dimeric surfactant Ie (Chapter 5)
= o 3 K £ o
Fig. A9.4: Neg. ESI-MS of dimeric surfactant 11 (Chapter 5)
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Appendix 10

CMC determinations of dimeric surfactants of Chapter 5
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y=99.3769x+ 22 5381
R?=09994

y=134.3999 + 1.7550

Conductance :S)

20
3
000 020 040 080 080 100 120
Conc. (M)

Fig. A10.1: Conductance vs. concentration plot for the determination of the CMC of
dimeric surfactant Ia (CMC = 0.58 mM)

y=12108x+13083
R?=09004

¥=159.1355x+ 0.8800.
R*=09998

Conductance :S)

20
10
0
000 010 020 030 040 050 060
Conc. (mM)

:2: Conductance vs. concentration plot o the determination of 1
i i T (CMC = 0.32 mM)




Conductance (:S)

Conductance (:S)

y=13426x+ 10084
R?=09994

000 005 010 015 020 025 030 035
Cone. (mM)

Fig. A10.3: Conductance vs. concentration plot for the determination of the CMC of
dimeric surfactant Ie (CMC = 0.17 mM),

120
100
80
oo | ¥-2s3170Ns 18180
R?=09999
a0
20
0
000 005 010 015 020 025 030 035 040 045
Cone. (mM)
Pl 418.4: Codicice . cooceiiin pla o e debeciali nf I CHMC of
dimeric surfactant I1; no breakpoint is detec
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Appendix 11

System constants of PSPs
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inadjusted and normalized system constants compiled by Fuguet
dimeric surfactants (56-66). The key

lized system constants
b v e s a b v

0600 0.270 1670 2720 0.169 -0.181 -0.082 -0.505 0823
0240 0000 -1600 2690 0101 -0.076 0.000 -0.507 0853
0310 0120 -1.870 2850 0130 -0.090 -0.035 -0.541 0825
0420 0,020 -1.780 2840 0097 -0.124 -0.006 -0.524 0837
039 0230 -1.770 2960 0043 -0.112 0,066 -0.508 0850
0550 0150 -2000 3010 0,065 -0.150 0.041 -0.545 0821
0610 0110 2380 2940 0109 -0.158 0,029 -0617 0.762
0370 0100 -2390 2960  0.107 -0.09 0026 -0.621 0.70
0660 -0.330 -1.560 2560  0.182 -0.210 -0.105 -0.497 0815
0600 -0.320 -1.570 2610 0,186 -0.189 -0.101 0494 0822
0420 0270 -1.880 3020 0,075 -0.117 -0.075 -0.522 0838
0510 0.260 -1.920 3050 0,095 -0.139 -0.071 -0.524 0832
0350 0390 -2370 2880 0134 -0.092 0.103 -0.624 0758
-0.370 0490 -2410 2920 0114 -0.096 0127 -0.624 0756
039 0450 2320 2920  0.116 -0.103 0.118 -0610 0768
0450 0480 -2580 3110 0102 -0.109 0.117 -0627 0.756
0430 0020 -3020 3090 0078 -0.099 0.005 -0.693 0.709
-0.240 -0.880 -0.460 1970  -0.050 -0.108 -0.39 -0.207 0887
0690 0120 -1.940 2270 0219 -0219 0038 -0617 0.722
0870 0070 -1.790 2420 0284 -0.266 0.021 -0.548 0740
0920 0000 2500 3100  -0.129 -0.223 0,000 -0.607 0752
0.340 0000 2060 2430  0.184 -0.104 0,000 -0632 0746
0450 0000 -2170 2620 0192 -0.129 0.000 -0.621 0749
1030 0000 -1.990 2780  -0.166 -0.284 0,000 -0.550 0768
0760 0820 2440 2710 0279 -0.191 0206 -0614 0682
0620 0770 2410 2630 0236 -0.163 0202 -0633 0690
0430 0870 2670 2820 0184 -0.106 0214 -0656 0692
0590 1340 4380 4010 0232 -0.084 0213 -0697 0638
0690 0,060 2810 3050 0,066 -0.164 -0.014 0667 0.724
0650 0320 -3.120 3010 0122 -0.147 0,072 -0.705 0680
0440 0710 -3230 3130 0,098 -0.096 0.154 -0.703 0681
0650 0470 -3270 3590 0085 -0.132 0,095 -0662 0727
0770 0430 -3290 3350  0.110 -0.160 0.089 -0.684 0697
0,160 0270 -1.050 2110 0109 -0.067 -0.113 -0.439 0882
0450 0150 -1.180 1640 0086 0216 -0.072 -0.566 0787
0260 0140 -1.150 2250 0086 0.102 -0.055 -0.450 0.881
0080 0150 -1500 2910 0.145 0024 -0.045 0453 0878
0,040 -0.140 1640 2950 0,152 -0.012 -0.041 -0.480 0863
0190 -0.100 -1.770 3180 0.186 -0.051 -0.027 -0.477 0857
0070 0450 -1930 2070 0256 -0.024 0.152 -0651 0698
41 0710 1080 0110 2290 2060 0212 -0.323 0,033 -0685 0616

"E. Fuguet, C. Rafols, E. Bosch, M.H. Abraham, M. Rosés, Electrophoresis 27 (2006) 1900
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‘Table AILL1 (continued)

-0.780
-1.140
0,430
0,190
-0.600
-0670
-0.850
-0.400
0.320
0530
0600
-0.460
-0.400
-0.440
0,500
-0.490
-0.470
-0.440
-0.430
0,550
-0.560
-0.540
-0.460
-0.480
-0.490

0230
0330
0270
0070
0410
0270
-0.500
0,020
0.250
0,190
0,040
0240
0230
0430
0070
0130
0160
0210
0240
0.100
0.080
0040
0,160
0230
0260

2420

2190

2390
2510
2720

2660
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0.166
0.162
0123

0220
0294
0115
0,068
0114
0127
0.154
0,079
0,084
0115
0,151
0,097
0,088
0,093
0136
0131
0123
0113
0,109
0.154
0.157
0,155
0132
0137
0139

0065
0085
0072
0025
0078
0051
0,091
0004
0085
0041
0010
0051

0051

0091

0019
0035
0042
0054
0061

0028
0022
0011

0046
0,066
0074

0,682

0674
0646
0729
0729
0679
0693
0686
0709
0754
0735
0731
0716
0695
0714
0725
0707
0696
0685
0680
0731
0730
0739
0744
0756
0757




‘Table A11.2: Monomeric and polymeric PSPs ding to Fig. 6.1

Sodium dodecylsulfate (SDS)
i

T
2 Sodium decylsulfte (Sdecs)

3 Sodium ocyslfue (S05)

4 m dodecylsulfonate (SDSu)

5 Sodiam dodecy lewonae (SDCu)

6 Sodium dodecylfosfate (SDP)

7 Sodiom dodecyl cabony vl (SDCY)

8 Sodium dodecyl sulfoaceta

9 TmLh)drmymelhy\)ammmnelhane dodecy! sl THADS)
10 Lithium dodecylsulfate

11 Magnesium dodmylmll’zln (MgDS) )

12 Copper dodecylsulfa )

13 Sodium N-lauroyl-N-r mun, Mtaural

14 Sodium N-lauoy N methyHp-alarinae (ALE)

15 Sodium N-lauroylsarcosinate (SLN)

16 Sodium N-parmitoylsarcosinate (SPN)

17 Bis (2-cthylhexyl) sodium sulfosuccinate (AOT)

Lithium perfluorooctanesulfonate (LPFOS)

Sodium cholate (SC)

Sodium deoxycholate (SDC)

Potasium deoxycholate (KDC)

Sodium taurocholate (S’

Sodiam arodeoyclae(STDC
ucopyranosyl-Sfi-cholane- 1 2a-hydroxy-24-oic acid

Nzxzde:) \Irllnelhy\ammonmln ‘bromide (HTAB)

‘Tetradecyltrimethylammonium bromide (TTAB)

Dodecvhrmmhylammoﬂulm chloride (DTAC)

Dihexadecyldimet !Ivyhmmomum e

rocmuision (1.4%

Mi

iyl glycerol (DPPG) itoy PPC)  cholesterol

(Chol) 24:46:30
31 DPPGDPPC 30:70
[)nlvexadeﬁyhos[mt (DHP)
3 oip
52 Potodom 1 senlaiduniecanase) (PANY)
35 Poly(sodium 0-undecylenate) (PS
36 Pelyodiom Tomrytiey (o -G0c)
37 Poly(sodium S-nonenylsulfte) (Poly-(SNoS)
38 Poly(sodium 9-decenylsulfate) (Poly-(SDeS))
39 Poly(sodium I()—unde«nylsul’me)u’o!y (SUS))
4 Aty g Nenetyline sose (AGENT
41 Octane AGENT (25% Cy) (O
42 Dodecane AGENT (20% (‘p)(D/\(‘FNTW
43 Steryl AGENT (20% C,0) (SAGENT)

45 Poltmthyl methocrlt - oyl acrylte_methacyli aid (acite 2669
46__poly(AMPS-sodium octyl methacrylate-21) (pOM.
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‘Table A11.2: (continucd)

47 poly(AMPS-sodium faury| methacrylate-15) (pLMAL-T5-Na)

48 poy(AMPS-sodium syl methacse 1) GSMAL16-No)

49 poly(AMPS-sodium lauryl acrylate-13) (pAt-13-N

50 poly(AMPS-sodium \uurylmclhncryl1m1d=~l‘l)(nl MAm-19-Na)

51 poly(AMPS-sodium steary! acrylamide-28) (pSAm-28-Na)

52 CHA

53 poly(AMPS-triethylamine dihydrocholestery acrylate-33) (pDHC' NN

54 poly(AMPS-iriethylamine lauryl acrylate-9.2) (pLA®9.2-TEA)

55 poly(AMPS-sodium tertair ociyl acrylamide-49) (OAM-49-Na)

56 GI8 (1lla Chapter 3)

57 GI2 (111b Chapter 3)

S8 GISQllcCl

59 G16 (lle Chapter 3)

60 G31 (I1b Chapter 4)

61 G32 (lllc Chapter 4)

6 G33 (I1ld Chapter 4)

63 G36 (llle Chapter 4)

64 Gd6 (la Chapter 5)
1(1b Chaper 5)

66__GS3 (Ic Chapter 5)

MPS is
h)\lmphubls polymcr

i 10 percentage of
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