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ABSTRACT. The solubitization sites of some phenyl alkanols such as phenol, benzy! alcohol, phenethyl
alcohol, 3-phenyl-1-propanol solubilized in 0.2M aqueous sodium dodecylsulfate micelle solution was
studied by two dimensional heteronuclear correlation spectroscopy (2D C-H COSY). The results show
more quantitative and clear solubilization sites in the SDS micelle than previous results using 'H-NMR
spectrum integration®3!, We found that most of the phenyl alkanols penetrate into the core of SDS micelle,
and the insertion depth was 6.5~7.0 methylene units from a-methylene.

A
1E lization) §74 2 ohz} sld FR9) AFdE

o)A APBAA v FEA F71Ee) 7HE oS 83 YEEHE A7 £EeF 2ME FT
#% e odFel NMRe) AH4d oldl2 <721  NMRY 4¢3t 3Fes AARY AT A
upgjol chofgE| ok, 27l H, °C, ¥F, ¥Na 1917} gdisjx ok
%2 NMR 3513}y o|5 58 FH3ld §iA vAd ol AdEdA Fold 7 P el
22 (CMC: critical micelle concentration), 3§ o] - 72 Fo] shdrl SDSAH] o]0 Wi B
(aggregation number)$] HEHS cheal-u]Ad Atol2] A7zt elFelzlon A 7IFR2e RAPYY
33 "y ettt 3 A7 e FREeH T HEENW pHY, Rapeba) upls® Yoray 334,
#eli= o]kAl7Krelaxation time)e] &3°, #2}2]  ESR® FAYB dyxpgd, A oJopy® g3 23
A3 sHiKself-diffusion) 52"~ ¢ 17} WA= T §% Fo] AL EUL
olch. NMRS ola#l 2] geld 44, 7H8-3Ksolubi- Bunton 53 Gratzel 2% cetyltrimethylam-

194



271 g 22hEe Sodium Dodeylsulfate =49 o] dujol +{2) 7}a 8 ¢]%) 195

monium bromide o}l =§-ofol] w3k 7145145
7S o S8 vidar|s 5 Ale e 7
2ghAjE AL B 2§]o o Miyagishi 52 SDS o)4
T4l 8] FF2| Y 7S E Yo1E o
T vk r)e] el 4ol efsted Y
ATE & v Sk o)F FF vldAdA AHE
Al @ RN 78 ol Stern 3
FAEY S/t ¥olAdA {3 23} Ale) € A
ojdel FAFZoE PTaA ok 2 P2 JhE
stA)e] wbgkAd nelol ¥ S el WHF A
ARG o] Seke R Qe Te)
$<{(shielding) L2F Fo2 75 o dal gxjte)
NMR &7} % 749 F2o& 7|4 s} SDS
F2bel A} A Akge] £ o) 7L ofel o} e}

Carbon number
ﬁ 1 2 3~11 12
N 6—-ﬁ—0—¢ﬂz—CH=—<CHa).—-—cm
0 a B middle @

Head group

%, SDS 0|4 f8-AollA] F7HEY 3~11W o
gz dzadEe 'H-NMR 33EE Fig. 19 a4
AY Y B-pele)d o] WA 145tz A
7ts)d Fig.19] b~eold AY F 7o) Fo8 F
ehAlch Wy @] sHEsixml AP e
Me]7] 7hrtolell A1 o) Az w4
2] ¥Rl FolA HD=E 2] AFel 23
7telg ASE @A Heo 'H-NMR A3zt &
Az|Fe 2 o)EslA Hr) Fig 12 SDSH| #H¥E,
W8 47E(BA), Hold 4FLPEA), 3-4d-1-
ZEZHE3BPP)E H7HIE 9 'H-NMR AHEY
°|ct.

2 A7 dE 2 7h| YIEE4A] walgy
o] 24 AQYdA n Aol 2] 7}8-2} B4 o)A
20| H3te] 'H-NMRE A7 u} gl =
SDS-#, SDS-7}el-F, dodecyltrimethylammo-
nium bromide(DTAB)-7}4lZ, dodecyl pyridinium
chloride(DPC)-7}ell 241 2] 7143 S 3l
Rt up glen] 'H-NMR 2#egdly F7Hy
o7 2] Zebl Bg-2le] HRIE ALsle]
4 v AR vle)g AE e o Y93}
@} 7} 50+ 059& HalAdr}. A= Takashi

1994. Vol 38 Ne 3

n:ll b A
W

C.ID Y.Il ﬁ.‘. 5.‘0 L’D 3:0 Z.’O |.I°
Fig. 1. 300 MHz 'H-NMR spectrum of SDS in DO
at 25¢C in the prescence of phenyl alkanol a: SDS
02M, b: 2a+POH 05M c: a+BA 05M, d: a+PEA
03 M, e: a+3PP 0.3M. 1, HOD; 2, a-CH,; 3, B-CHy;
4, -(CH,)s; 5., terminal -CH;.
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Fig. 2. Chemical shift of SDS in D,0O micellar sofution
as a function of solubilizate concentration at 25C.
solubilizate, O; phenol, @: catechol.
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Table 1. The number of shielding (up field) and de-
shielding (down field) methylene units assigned by
'H-NMR spectrum

System CH, units” Reference
Shielded Deshielded

SDS-phenol 4.8 5.2 30
SDS-catechol 53 37 30
DTAB-catechol 5.0 4.0 30
DPC-catechol 54 36 30
sodium

dodecanoate

-benzy] alcohol 46 34 31
sodium

dodecanocate

-phenol 5.1 29 31
sodium

dodecanosulfonate

-benzyl alcohol 45 45 31
sodium

dodecanosulfonate

-phenol 5.2 38 31

“The number of methylene units was assigned based
ont the intensities of the split peaks.
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Fig. 3. 75 MHz “C-NMR spectrum of SDS in D.O
at 298 K. The chemical shifts are from external TMS.
[SDS]1=0.2 M. The numbers above the signals refer
to the position of the carbon atom in the hydrocarbon
chain (a-CH; is C-1).
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Fig. 4. The two dimensional C-H correlated spectroscopy (2D COSY) spectrum of SDS-POH system in D,Q

at 298 K. SDS, 0.2M; POH, 0.8 M.
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Fig. 5. The two dimensional C-H correlated spectroscopy (2D COSY) spectrum of SDS-POH system in D,0

at 298 K. SDS, 0.2M; POH, 08 M.

Table 2. The assignment of shielding (up field) and
deshielding (down field) methylenes from 2D CH
COosY

Carbon number®

System” 1 CH; units’

345 6 7 8 910
SbS-POH HHHH (H (L) LLL 5.0
SDS-BA H HHMH)NC (L) L L L 45
SbS-PEA HHHH H L LLL 5.0
5DS-PP HHHHH L LLL 50
SDS-CT HHHMNC (L) L LL 45

“POH: phenol, BA: benzyl alcohol, PEA: phenethyl alco-
hal, PP: 3-phenyl-1-propanol, CT: catechol. *H belongs
to up field peak, L belongs ta down field peak, NC means
not clear, letters in { ) denotes more possible side. ‘nu-
. mber of methylene units belong to up field peak.
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