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Abstract

s r-aort hersin the 1nt-1a ion of th- nonioni ~g & A& nt I‘rltoh_-IOO with B- .y Aodsxtrin (B-CD) sing 2-(pa minoy h-nyl) 3,3- dlm-thyl -5-
xYo-thyoxy 3H-indols (1)asa i orss snt 4I® s thra gha omstitivs method. Fhs form tion of 1:1and 1:2 (g st host) in 4 sion -om, l-x-s
was sonfirmedand th-a SSO aat10n ~onsnts wers sstima t<d. smg Ir1to -100 its<lfa sa 4 s, ths intsm ion fltsma nd thsa sso natlon
sonst.nts ¢ W m-d w-r- ina gr--m-nt with thoss senssdp y 1. rthsrmors, th-b inding sits of [‘rltoh 100 with B-CD was 1nV-st1g ted. It vas
fa nd that the sntire hydro hd i~ g1t of l“rno# 100 vas in 4 ded into the svity of 3 1
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fors, the r;lab 1' 'thods vs.. Ally the -om, -tmv- ;thod
u smga, fi orss snt AT® s, whish vas firsta gg-st-db Y ¥ rk st
1. [2],ars worth [ dymg i rther to & @in T4 somp I+ a sso-
natlon ~onse nts b stwesn g 1 Aants and CDs. I‘h- s1rn1hr
h-nom-nona Iso }n,m-n-d to ths [rlto -IOO/B CD syst-m
ny gra 48 lwvs si disd this systvm,bJ "t thea ss0 s tion ty4ss
and sonswnts diffsred onmd sab ly [5-14].2.n th-ba sis of dif-
f-r-nt m-thods it vas re A‘ort-d tha t [r]to -100 forms<da 1:1
(2 sst:host) in 4 sion somglsx with B- -CD [5-11]. The ty..- of
1:2 in4 sion ~om, l-xb -tw--n Trito -100and B-CD wa.s
alson gg-st-d [12, 14] ‘_[ow-v-r B shmann stal. fo nd the
o-x1st-n~ of I:Tand I'2 in4 sion om, l-x-s [13]. Besidss
the dis ar-@,n 2y ofa sso - tion ty,.-s the r-mort-db inding -on-
sants wersalso m . different, for insan », thsasso & tion
sonswnt of the 1:1 ind sion soml x hwda w1d- )ang- from
14510 (1.82+0.15) < 1 Ly via sly, it is ne a-ssaryand
mt-r-stmg to g-t d",. insight on this 4 lsmu singa relip 1
method.

Forg b stit ted 3H—1ndol-s ave gr-a t S-nSlthlty to mi 0N~
v1r0nm-nts [24] theiry Ssas 4 58 hasp ssn hlghhght-d in
reverse misslls [25], mislls [26,37], & 1 Ant vesi Ass [27]
and .y Jodvxtrlns [3,28-30,35,36]. < synth-snz-d stioni~
8 Th =@ dive 8b stli ted 3H- mdol-_ PUGEN havmg long oli-
go-thyloxy-thyl-n- Awins as sg w18 b stwesn the s tioni~
nitrogsna nd thsa mino mtrog-n and si disd their intem sions
with 3-CD [29]. The lo & tions of diffsrent gra ;s ofa stioni~
8 rh =4 sive 3H-indolss ATb - mol-ul- in the ALY (sodi m
b is-(2- -thylh-xyl) o Ifos ~imy t-)ba ssd w/o misosm lsion
and the hys1 0 hsmigl I‘O‘-I'U-S of [r1t0 -100 mi s<llss

wersalso invsstig ted [31-33]. _ery re untly, we synth-s1z-d
a8b st ted 3H—1nd01--B CD, wWhih show<d noval r« sognition
b s viora nd jhotoind asd -n-rgy ta nsfer with m ghthe lenvand
its deriva tives [34].2 _ther investiga tlon l’H Sh <snalsoa fford<d
with 3H—1ndol-s m 4 ding1 (s--) ms 1)[3, 28 35-37]. 1a.nd
B-CD in th-aq <a s sal tion a1 form two tyx.-s of in & sion
oM, l-x-s i, I:land 1:2 ty,.-s and ths intem sionp -tw--n
D and B- CD lash ssng ~esssi Iy si disd witha 4D * sim-

0 41D 1 thra gha om, -tmvv msthod [3]. )

In ths r-s-nt work, we ln var sed 1and Fritogm -100 its<lf
as fl orss »-nt PAG) ssto b sidats how Trito -100 intem s
with B-CD. For -omgrison, the intem sionp stween Brij 56
and B-CD wa salso invsstigy ted.

2. Experimental
2.1. Materials

fh- Synth-SlS and ] I‘lﬁ&t]Ol’l of rq) ; mol-ul- 1 wers
donsa ~erding to the litsmu re [38]. B- CD( , Fins Ch-mml
rod s oianlal nlv-rsny) va s rs xystlli zed twi s sing
tridistillsd wa, tera ndfdrl-ch nder vawu m for 24 h. Frit -100
and Brij 56 Wer's ¥ 1w ssd from A 0s andu s-d witha td r-
ther y rifi st stha nol wa s redistill sda, ft-rb -mg drl-d with
anhydra s sodi ma 1& t- forab a t24h. Fridistilled v ter va s
u s-d thra gha tghe -x)-rlm-nts Dyr.-(99.9% isoto4i~y rity,

-umﬁ Chsmigl @ gents Com_any) vasu sedas solvent for
1
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Triton X-100

a b c'

CH3 (CH2)14CH; — O—(CH2CH2O)1oH

Brij 56

}..h'am‘e u.rol'-u hrsta 4 resof 1, Tritog. -100, Brij 56and B-CD.

2.2. Instruments

Ap sorg t10n s,.- @, Wers resord<d onan -3010 ( 1u Ahi,
Lan s,.- AT0 4 hotom-t-lu sing 1-.m g th qla1tz ~slls. Fh slit
width wa.s 1 nm. Rl orss s1 2% s..- 4@ Wers mas red onabE -
4500 ( m i, B A1) sA‘- AT0 4 hotom-t-r Ea -h sal tion was
<X sited n@r its ma Xim map sor 4tion V\av-l-ngthu sing 1 -m
qartz ~=lls (356 nm for 1and 275 nm for ¥rit -100 Is845 ~
tlv-ly) Both ths <X situ tiona nd <missionpa nd g ss-s w-r- 5 nm
thra gha t. [h- S&NS, "d wa s 240 nm/min. Kl or-s o) o lifs-
tims maa rements W-r- madsona m Iti, l-x-d tims- sorrsh ted
smgl-- yhoton . nting or1m-t-rDF 920 (Edimn rgh). [h-
llf-tlm- wil s was dstsrminsd from @ on the i Ores sn s
tmnsisnt wa vsform of the ma tsriul top + t-st-dand ths hm,
wa vsform dau sing th- last- SQ A TS item tive de sonval tion

method. [h- <rror of ths lifstims Vs lsss than 10%. l"h- oX sita -
tiona nd smission wa, V-l-ngths Wers 356a nd 470 nm for 1 Ihr..

tha @nd -a nts wers olls. -d for a h amgyl ore d-u ils
on th- Al s for the @ orss n-na- llf-lpm- My rements

ﬂ- d'S ﬁl’b «d -ls-wh-r- [39] rh- Knd 2*
4° -trom' ol

wa s aerformed, ‘the r-hxanon d-hy
Vi@])a nd mixing time (Dg) wers 2000a nd 400 ms, r-s s ivsly.

h~ slels !Ord'd OTHglll k-rA 4“*
hen 2% W V

2.3. Methods

Fr-sh amg 1- sql thIlS werqs s<d in the ab sory tlona nd @ -

Or<s a0 = M8 rements. \tok sod tion of 1 wa s ,.r-ta red in
w
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in this si_dy w-;a(ij sted to 9.5b yaddin ¢l and no
W ffers wersu s-d [35 36] fh- 0N st thIlS of 1 forap SOT 4-
tlona,nd ﬂ Orss ~N ~ m&§ remsnts wers 107> and 10y
res4% ath-ly hen Irlto -100 its<If wa s s-da Sa ,.r(b ., 1ts

son a-ntn tlow“a s fixsdat 6.0 % 105&;31 nd the Q# \al s inthis
255 V&S nota d* sted.

hen'! © Vasa ,nh-d shsmi g1 shift wa s glv-n on the

8 W (44M) and refsren s to solvent r-s1d . .'ak of D2! -
(=477 44m, 298, ) [40] fh- @M, l-s w-r- D «du ndsr
298.00% .Al othsrma.8 r-m-nts wers grrisd @ tatroom
t;mi,.-‘mi r« nlsss "‘S;‘.." sa1 indi g tion.

mesthanol. l"h.-‘ 4 il ss ofall ths sal tions ;ith lasa 1‘.r(b.‘

3. Results
3.1. Interaction of Triton X-100 with B-CD

3.1.1. Interaction of 1 with the Triton X-100 micelle

fh-ab sor ztiona nd fl ores mn s s,.- 4@ of 1 in watsrand in
th-a q Qs sql tions of Frit -100a s shown in Fig. 1.1t &n
b = Sssn thy tan @ VIQ s rod shifta >0 @ m-db y littl sln ng-
of ap SOba Nl » in the > ab SOI ztion Sz® Al & nda shghtbd shift
a ~0mg ni<dp ya r-ma,rlqb Is inass of the intensity in the

wvawelength/nm
300 320 340 360 380 400 420 440

Fig. 1. A sorjtion (A)and i or;s <11 o (B) s, : 4@ of 1 inag “a s sal tions
of I‘nto» IOOat WriQ § -on sntations W) 0 (1); 0.10 (2); 0.40 (3); 1.00
(4); 3.00 (5).
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Fig. 2. fi(1—/) vs. ([D]ﬁ[‘}]l)ffor 1inths Tritog. -100 mi s,

i orss =n s,- 4@ O T witha n in < s« in the on sntw@ tion
of l"rltoh_ 1 q nwhll- 1t is notsd tha th. oth th-ab sor 4tion
andfl orss.sn.s s s st dm ng- slightlyat the -on snti t10ns of
l’rlt%—lo()o -low 0. Orap Ovs 1m1h I, h-nom-m
wersalso ¢ ssrvedp yu singa nothsr 8 b stti ted 3H—1ndol-a S
AT < in th \D) mi =115 [37].
The rektlonShiy b Stwesn th-b inding onswnt (Ks) of a
ab st te ora PAGRY W]tha mi sllsand the «iti &1 mi ulhr s0n-
s=nt@ tion WC) #nb < dss &b «dp y the following < a tion
[28,41]:

oo
ﬁ = K([D]; — [}]t)f - K%C (1
ey ™ 5
" @)

whers fis the f, ion of the mi =lhra SSO t-d Wb s mol-w Is
and &lu«ht-d from the wath ss of fi Ores s »s 1nt-ns1t1-s of
ths AT - mol-u, lsing r& ntsak tion (7), in V\at-r (I),and
at om, l-tv mi =lliz t10n (Im). [)]ta nd [D]tar- ths toa] on-

sntm t]OIlS of the 4T sand the ﬂ-t-rg-nt res e Aivsly. A alot
of fI(1—/) verg s ([D] E\]t)fshu 1d givea stla ight lins, from
ths slo, -and the inter st of whih the Ksan C at s
&Nh s (bhm-d Fig. 2 1]1 stwtes g . kind of stwight line
for 1 intsw ting with ths Yrito -100 misslls. It vas ssti-
mted thet ths Ky andyge C il ss wers 12200+3

and (1 7x0.2) %< 10y r-s.. »tlv-ly Th- C ofl"rito‘
100 rs, ort-d in the litemd re angss from 0.14 to 0.3

a mordlng to diffsrent methods [6-8,10,12,44,45]. smg Q-
% = tension msthod, @ mmings stal. [44]and R f.tal [10]
gv- the C vau - of Frito 100as 0. 14 and O

r.-‘s,..‘ aivsly. ith 4yr‘-‘n.-‘a,sa, ﬁ-s e TG 5, the r-aor d
#C il s Of Fritogm. -100 wa-s 0.24-0.2 [45]. It sssms
tha t th C il < @ insd in st dy is withinana m-..tab Is
nng.

3.1.2. Investigation on the Triton X-100/8-CD inclusion
complex using 1 as a probe

Thefl ores sn s S A nd th- i Ores ssn s mt-ns1ty ofl in
th-[‘rlt% 100/B-CD systsma 1< shown in Fig. 3. Fhs on -n-
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Fig. 3. (A) R OF<S ash 2% s‘- A 0f1 in v ter (1), in 4.0 B-CD (2),and in
4.0 B-CDwithwaria s on. -nt]a thIN ofl"rlt%-lOO ):2.00(3);3.32
(4);3.70(5); 6.00 (6). (B) Ak OF<S ail a% mt-nsnty of 1 vs. the toul son asnti tion

of l"rltoh; 100 (W)a nd Brij 56 (O), r-q 45 utw-ly in the r-%-n s of 4. 0%
B-CD.

-100a 1+ in ths mngs of 0— , wheras the
on .sntw tion of B-CD is fixedat . A ~ording to the liter-
al r; the fi ores =n mt.-nsny of 1at of B-CD ra h;sa
Al teu showing tha t most mol-u l-s of 1 eXist in 1:2 som, l-x-s
a nd th s the term, Iy -omg l-xb -tw--n 1 l"rlt%—lOOa nd B-CD
&b sa S8 m-d not to form (3] The -q ilbm m -on ~snta tions
of B-CD, i.s., [CD], at diffsrent [Fritogm. -100]p &np s &l-
w htedu sing the Ky (990 =+ 1¢e ™1, 'K (2500 + 1949 1),
Li/ly (3.68£0.40),and L/Iy (14.2+0.1) whih ws q)um-d
a ~ording to ths msthod r-qort-d in the litsmi re (28]. The -on-
~nt@ tion of B-CDp inding with [rlto -100 ganp s p in<d
from the« ek tionshi, [CD}, =[CD]o— D]. Fig. 4A shows the
writion of [CD], a Sa #i nstion of [Frit 100] At [Friton
-100]p<3.3 , [CD}, isalva ys slig tly rger than [Friton
-100]o mdmtmg the 1:2 som, l-xb stween [rlt(c)r; 100a,nd
" B-CD isalso formed Whllv th- 1:1 som, l-x is zredomim.nt [3].
¥h s, the following st-,.w1s- -q ilp ra -x1st

ti tions of ¥rit

K
Tritogy. -100 + CD=TTritogy. -100-CD 3)

K
Tritogm. -100-CD + CDérrit%-1oo—(CD)2 )

r
Fig. 4. (A)

’ (B) Inital son ~ntw tion of Frito
-CD. Ths lins is the nonlin@r regrsssion fit to ths <x ,srimsna 1 dv & following

ba hn s of[rlt
b s & winsd [2,3]:

181

[Triton X-100] ,/mM
24 3.0 3.6

0.6 1.2 1.8

Shtive fi ores mn int‘-‘nsity of 1and the -on ~ntw tion of Friton

-100p @ nd B-CDasa i n.tion of th initia 1 son ~nta tion of l"r‘itoh;—IOO.
-100 vs. the +q ilbmi m -on -snt@ tion of

g ation (5).

whers Fritoge. -100-CDa nd rmc;,,, 100~(CD); re4ressnt the
1:1and 1 2 om l-x-s rvs,.- +ivsly, thea sso - tion -onsw nts of
whi ~ha re K ! nd K,.Considsring Eqs. (3)a nd (4), a nd ths ma ss
-100and B-CD, ths following <g a tion &n

[CD])(1+K,[CD]+K, K,[CDJ?)

_([CD] —
K,[CD]+2K,K,[CDJ?

[l“ritok_— 100]p=

®)

In Flg 3B the inflexion shows th< Cof Irit%-IQO _in
of B- CD is &.3.9 .Th s, no mi ssllss

th- ArsSsn s of
tting of <X, -rlm-nhl dt of Fig. 4 to Eq

ars formsd in the
(@) when the son ~=ntm tion of l"rlto -100 isp <low 3.3
K,and K2 \ml N

A ~ording to Eq. (5), it wa s sstimated that the K

wers (1.14+0.32) x 10°and (1.18 £0.05) x 19}" R
tivsly. Fig. 4B shows the well fit witha aorr-h tion so<ffi sisnt
2 =0. 97, s havealso sonsidsred the othsr modsls d-s #b ing
th- mt-n %n of l"r1to# 100 with B-CD,w t no ra SOmb Is

vﬂ Its er- & @ insd.

3.1.3. Investigation on the Triton X-100/8-CD inclusion
complex using Triton X-100 itself as a probe

Fig. 5 il st tes the fl Ores.sn intsnsity of l“rltok-IOO
atwariq s onntations of B-CD in thsap ssn » of 1.Ths i -
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Fig. 5. (A) R orss -n = S4% @ of Fritogm -100 inag a s sal tions of B-
CDat aria s on “intations (y): 0 (13; 2.00 < 1073 (2); 1.00 < 1072 (3);
8.00 % 1072 (4); 2.00 (5); 7.00 (6). (B) I‘h- reltive fi ores mn s mt-nmty of
rmo"‘ 100 (6.0 x IOW) vs. [CD]o. Fhed 111ins is the nonlinr rsgression
fit to the ex4 -rlm-nul dva joints.

Or'sS asll 2 1nt-ns1ty in ur-u ses shu rylyat low son ~snte tions of
B-CDand then in 44 sss slowly. Jrit -100a-nd B-CD in th-
aq < ssak tion for itwo ty,.-s of ind sion som, l-x-s is.
l:land 1:2 tya-sb " amlysisa ~ording to th- followmg
-q a tion:

_ Ip+ I K,[CD] + LK,K,[CDJ?
1 + K,[CD] + K, K,[CD]?

(6)

whsrs 1o, Iy and I d.-not.- the il OT<S ssh % 1nt;n51ty
of ths 8b stnt- in yre v&at-r in the 1: 1 and 1:2 som-
..l-x-s res e 41V-1y, whils K, and K?. ar- ths ass0 »at1on
sonswnts for 1:1and 1:2 omy l-x-s 5849 atwvly [35] [h-
assosation sonsants K, and K, wsre -stlrrn ted to b
(1. 13+005)><105and (3 71+O27)><1 r-s -vtw-ly,
with a sorrshtion «o<ffi sient r2 0.999 (s-- Flg 5B) The
othsr mod-ls d-s &b ing ths 1nt-la stion of Trito -100 w1th
B-CD luv-b <snalso @n51d-r-d,b1 tnore somp lsr sa lts wers
b in<d.

H Ha
Cc
Hb
I R
JRTPEETAS J/\\“ i gl nre -_nﬂ
St " " "

1.80 1.60 1.40 1.20 1.00 0.80 0.60 ppm

He Hd

w./ww\/w/ \/\\w‘m MNP IRMAN A A AN AN IS AP A NN AP mm/"j\/ ,\"NM-«NM@\/)VW

A (®)
At b ponnd v \\‘AA/\/\/\/"V"\—MMM«/\.«\,M e WN\M %,WW

. R - R
Fig. 6. Fa r b ndr<d msghertz h s‘- At of 0. 1% l“rlto -100 in
wa ter (A)and in th-aq <q s sak tion of 0. l% B-CD (B), rss 4% -tlv-ly

3.2. Investigation on the Brij 56/B-CD inclusion complex
using 1 as a probe

Fig. 3B shows ths fi orss ;n ; mtlnsﬂy of 1a g inst the on-
~snt tion of Brij 56 in the r-s-n »s Of of B-CD. nhk:
ths @ 0r-s sTl e 1nt-ns1ty of 1 in Fritogm. -100/3-CD iyst-m
whi sh go-s thra ghan ¢ via s »hang- with the addition of
l"rltoh_-IOO the fi ores sn » intsnsity of 1 in Brij 56/3-CD
systsm rsma insu n hng-d w1thm the -x‘-rlm-nhl SITOT. l"hv
ab OV I8 Itsa gg-st thwt the intem fionp stween Brij 56and
B-CD is wak.

3.3. NMR measurement

[‘p; infi sn a-Rof 3-CD on Fritogm. -100 in Dzl “va s inves-
tiga tedu sin%‘ (sws Fig. 6). ![oa void thea ffs sion of ths
mislls of I i(é’_ 100 on it s m A ng- origim t-
ing _from_th-‘a,d ition of _B-C s ths on n-ntla tion ofl“r1t(?; 100
is h-ldb <lo C.Ths & 4 4@ of Trit -100 son-
sistof 4 vaks from six kinds ,.roton th- -rmmalm-thylsmgl-t
Efa at 6 0.70), the intsrm1 msthyl smgl-t (i!C até 1.34), ths
-thyl-n- smgl-t (‘_[b ,at§ 1.74), the strongu nresolvsdp ravd
awks vons1stmg of oxy-thyl-n- (! E) 4rotons @t § 3.67-3.75),
and the 4 henyl ring srotons da b lsts ( da t§ 6.98and 6.96; ‘!e
atd7.46and 7.44). hen 0.1 B-CD wa saddsd, it was
fa nd that the .‘rot&yslgm Is o(?? ‘!b ?ﬂca nd ‘!d in 0.1
of Fritoge 100 (s5% ) shsm5 1) Were shift=d downfi=ldp y 0.09,
0.02, 0. 13a nd 0.05, 1"-s,.- Aivsly,and that of a1 ﬁ-ldb y 0. 05
At the s:ms tims, the sigmIs of the ‘! 3 (trig statd 3. 97),
(smgl-t atd 3.86)and Jd-6 (smgl-t até 3. 88) in B-CD <xhp it
u ﬁ-ld shiftsp y 0.05, 0.03and 0.04, r-s,.- sivsly,t t the sig-
mls of ‘4 ‘! 2and i! -4 remw inu m ffs £sdb y l"rlto’_ 100
(s-- Fig.7).

Yoii rther nhrlfy Rto’_ 100 wa s in & d<d in
the B-CD s vity, the 2 s M Ve s mas red
atoh. [rlt -10 and I - CD (s--Flg 8). A ~ord-
ing to ths 11t-1a111 r- thwc of frlto -100 in th- I.r-s-n o
of 1 B -CDis7.2 [8].Th s, no mi s<llss wers formsd
inQ r &Ss. 5\%

!‘h- in g of B-CD on Brij 56 in Dof.-vwasalso investi-
@ tsdu sinih; . As thwc of Brij 56 is too low to @ & in



Y. He et al. / Journal of Photochemistry and Photobiology A: Chemistry 193 (2008) 178-186 183

Ha \HS H-2 H-4

. /\ YN \/ — \/J UW;J\V/\J\(B)

4.00 .8 3.70 3. 60 ppm

Fig. 7. Fa r bt ndred meg hertz ! s‘- A of 0. lql? B-CD in wa tor

(A)and in thsaq sa ssak tion of l“rlt% 100 res e -tlv-ly

h _ of Brij 56 vas
a rkinds of Aroton 4@ ks & nb b W insd in the

ths mopo

u s.-d fo
45 *t of Brij 56: the t-rmuul msthyl smgl-t (‘!a ,at 6 0.90),

th- interm 1 m-thyl-n- singlst ( b,até 1.31), the m

sigma1 in this as; 1.

and the she I, .'va k sonsisting of oxy-thyl-n- (3
3.47-3.71). nhk- Trit -100, 1.

bl- -ffntorf a,db,and Jdc in 1.

® via saffsfion onall aroton signuIs o
Brij 56.

3.4. Lifetime measurement

<mag red th- lifstim< of 1 in ths r-s-n ws Of

an \arlu s -on a-ntn tions of Frito -100 For om g rison,

the @i Ores =n = 11f-t1m- of latwaria s -on »-ntn tion of l"rlton
- 100 in th-ab $en = Of B-CD wasalso meas red (Bb I+ ).

.thyl-n.
smgl-t whi sh sonns s with ox g-n- of . E (Jlc,at § 1.59),
) arotons @ts
of B-CD hu s nsgligi-
of Brij 56. Also, no
B-CD v sa ffordsdp y

B-CD

As shown in Bab 1+ 1, the lifstime of 1 in Fritogm. -100/8-CD
syst-m lwsan @ via s 4w ng- witha dding l"rltoh_—IOO ow-
sver, the fi Ores.=n s 11f-t1m- of 1 k--..Su nAwngsdataba t
2.50%0.05 ns with in ara sing the son sntw tion of Brij 56 from

0to % in the ,'r-s-n - ofw of B-CD.

4. Discussion

4.1. The competitive process of Triton X-100 and 1
interacting with f-CD

As &nb; seen from Fig. 3, the il Or'sS ol »% mtlnsﬂy of 1
is ﬁrst red u-d toa minim m al s, and th-n infa sssu ntil
a b teu i I h-d This 4 -nom-non anp s intsr4retsd b y
the & st tha ta somg -t1t1v- 410 =SS -x1sts in the Trit -100/B-
CD/1 system. Flrst 1lisrs, h, asd from the hydrojha i i ~ & Vvity of
B-CDb yl’rltok-IOO & sing th- re@ sion in th- fl orss.sn s
intsnsity of 1. Fhe fi orss asn » intensity of 14 shesa minina m
al sat .33 of Fritogm -100, whers the formwtion of
th- 1:1a nd 1:2 in 4 sion -om, lexss of Frit -100 with B-CD
re shan +q ilb i mand most of 1isa tof the B-CD g vity.
After thlt with § rther in nrva smg ths son sntm tion of Triton

-100, the Trit -100 mi ~l1<p sgins to formand 1 ga d ally

" enters into the hydro Db i ~mi aro-nv1ronm-nt in the mi ~l1l<. In

this & 5%, th- fi orss.asn -s 1nt-ns1ty of 1in 44 sesa @ i ntil the
A te is ra shed. In Fig. 3B, the inflsxion shows the C of

l“nt -100 in th- A5SsN = of of B-CD is &. 3. 9

Thes r-,.ortvd ail s 0 C of Tritogm -100 in th- r-s-n N

of 2and 1% B-CDars &.2.25and 7. 25\1_* r-s,.- Aivsly

Ha
He Hd He L
(-
MY ppm
_ - -. oS
ra F1.0
- - .
=j ] . ‘( v [ 10
o _
’ 2.0
F25
F3.0
: ; ' [ i : ?3'5
' cE
4.0
F4.5
. & - ol F5.0
5.5
F6.0
F6.5
o b0’ -

Fig. 8. 40l 2 210 Bl IN‘ of th’ intem. 4ionb 5w+ 6.y Fritog. -100and 1Gyng.. B-CD.
| ‘
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Epls1

”‘ ifstims of PAG) s1 (10?&;) with diffsrent -on -~ntm tions of l“ritoh_-l()O in theap sen ~ or ,‘r;s;n s of B-CD
(Fritoge..-100]o (ny-.) [B-CDlo {igy-) 71 (ns) B, S (%) 72 (ns) B, f2 (%) X
0 0 0.29 0.285 69.3 1.30 0.028 30.7 1.05
0.10 0 0.29 0.281 68.5 1.40 0.027 315 1.05
3.00 0 - - - 2.59 0.090 100 1.01
0 4.00 - - - 2.52 0.091 100 1.03
2.00 4.00 1.01 0.032 15.5 2.56 0.069 84.5 1.01
3.32 4.00 0.82 0.101 51.9 222 0.034 48.1 0.982
3.70 4.00 1.05 0.017 19.3 2.57 0.029 80.7 1.14
6.00 4.00 - - - 2.56 0.089 100 0.975

B isa 5rl‘—l‘x,.onl‘nthl & stor r‘-*‘ir‘-*s;nting the fa iom 1 sontrin tion to ths tims-resolvsd d‘aa,y of ths _eom“on‘-‘nt witha lifstims T, I(t)=ZB,- ;xt‘(—t/ri),

fi=B)(_Bitdand Y fi=1.

[8]. Corr-s,.ondlng to th- mininn m il s in Fig. 3B,a Triton
-100 molsw 1sb indsa vem g-ly with &. 1.14 (=[CD], /[Friton
—100]0 3.7 /3.3 , Sev F1g 4A) B- CDs That is to

"@yths 1:1 om, MO SH domlru ntand thers mu ya Iso sxist the 1:2

ing sion om 4 l-x

[h-ab ov- SOm -t1t1v- 10 =SS anb aonﬁrm-db y lifstims
mes rements. It i ]S r-,.ort-d tha t ths @ OIS »e11 % lifstime ofa
8 b st ted 3H-indol< PGR <molsy lsin ar-n s-s wh-n it tm nsfers
from jolr toa jokr solvent [34]. As snb < sesn from Bp 1+ 1
1 has two lifstimss m W, ter. [h- simikr )h-nom-non 1salso
fa nd in the 11t-1a1t re [35]. For th- short llf-t1m- i.s.,0.29ns is
asabh <d to ths fornn tion ofa, non-m1ss1v- thSt-d intm mols ~

u br hrg- twnsfsr (FICT) sa te intn 1k va ter [35,42]. In the
ab ssn .~ of 3-CD, with in #&sing ths on sntm tion of l"rlton
. -100, ths short lifstims of 1 dm,na rsanda long-r lifstims

o 1. This indigtss that 1 twnsfsrs into th-a 40k T mi ~<lls

from wa ter.

In ths ,.r-s-n s of of B-CDm t Wlthu trl”]t -100,
ths sol< long lifstimsa s shown in Eb 151 mdmtvs that 1 is
lo s t<d in the hydrozhg i~ & vity of -CD. owsvsr, with ths
a ddition of Trit -100,a short lif stimsa 4 A‘-a rsand its 4ro 401
tion is in 4 S+ . This , 410 asss refle s thut 1is gada lly driven
a tfrom th< B-CD & Vltyb yl"rlt -100and is -x,.os-d tom 1k
wa ter. Ithlﬁ rth-ra dding Trit -lOO the rot.omon of short
hf-tlrxvls ds arq s<d. Fim ly, the sol long lifstims is sxhp 1t-d
Ih-s- : -nom-m imyly that 1 Sntsrs ana 40kt <nvironment
agin, ... th- mi sslls ofl"rltoh_ 100.

4.2. The binding type of Triton X-100 with -CD

Ny gra .,shv-&t di<d ths form, t10nofth-m 4 sion -om-
l-xb stwssn Iritogm. -100a nd 3-CD. ow-v-r thea s50 ~a tion
sonst ntsa nd ty,.-s r-,'ort-d in tl_l litsmu re dlff-r aons1d-ub ly

(s-vﬁbl 2) [5- 14] It Nb < sesn from]ibl 2 tha t thres ty 48
of ind sion som; l-x-s ha vep sen 8 gg-stvdb yu sing diffsrent
methods: (1) ths 1 1 in4 sion ~om;y l-x r-‘ort-dby arner st
a1.[5,6], Eliand Chen [7], B ta daryy Sal, [Bland @ stal.
[9—11] res e utlv-ly 2) ths 1:2 in4 sion O 4 l-x 1) s-rv-db y
} ito stal. [12]and ‘_hlach and am hi [14] (3) the 0sxist-
Mg 1:1and 1:2 in & Sion -om; l-x-s fa ndp y B s-hnmwnn -tal
[13]. A ~ording to the litsmu r- th- rﬂt(ﬁ 100/3-CD syst-m
was mwinly st disdi singa 4T s molsw hyta duryy stal
u s<d 2.,6-p-tak idinomw  htha, lensg Ifomts ( J.)su sa 4y sand

as§ rn-da I:1 om, l-x[«u t not v0n51d-rmg othsrp inding ty,.-s
[8].1 stal. -m loy-d PO h-nol zhth l-m( )and r-aort-d
on th- 1:1 in4 sion ~om, l-xb Yyab sor ation s et [1 ] Both
arn-ra nd B shmann gra 4su sed [r1t0 -100 1ts-lfasa
A s to 1nv-st1g te the Tritogm. -100/3-CD syst-mb y fi ores-
EUE LR ‘éow-v-r the b inding ty..-a nd the 2550 =& tion
sonst nt th-y bw 1n-d <xhp ited hrg- dis &% an .y [6,13].
In thisarti 4%, we r-,.ort on the © ©osxisting 1:1and 1:2 ind -
sion ~om; l-x-m singb oth land [rlto -100 itssIfas 4T 8.
otonly th-b inding ty..-hl ta 150 thea, $50 ~& tion sonst nts show
gr--m-nt with the reg Its & & 1n-db y lasa 4@ < thra gha
-t1t1v- <thod. l“h-r-for- lt]Sb -11-V-d tlutl iSa good &0-
d](ht-a Aingasa ,rep s to 1nv-st1g1 t- the mt-n Aionp stween
=y alod sxtrinanda non-fi orss sent g sst molsw 1.

4.3. The binding site of Triton X-100 in the B-CD cavity

h isan -ff- Aivs method for si dying thvb inding site of
T %—100 in the B-CD svity, arnsr stal. hv-r-,‘ort-d tha t
the shsnyl gra jand artof th \N;/droab on Awin (c-Cdlzand

b- C‘!z) wa s in 4 dsd insids the CD &vity [6], wmsthl. 6(r{.18ﬁa ritf) ]I
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a ffs tion of mi =llss 0 s‘- sml dungs, 0. ( ®)
of Trit -100 va-s smloy«d. fur 1 re lts -xhb it shifts of the
aroton signals ('_[a—i!e) of Trit -100 (s<s Fig. 6)andi ﬁ-ld
shifts ofﬁ !! Sand ‘! -6 in BCD (s++ Fig. 7), whish strongly
8 ggest that the sntirs hydro hg i »@rt in4 ding the A henyl
ring of Frito A -100 is a ~omm: into t!?! avnty of B-
CD. This reg It is sonfirmsdp y 2 ?& 4° Al (s-.
Fig. 8), Wh-r- ‘_[a ‘!b ‘f ‘_[dan e n r1t0 100 IRV-
strong intem £ion with d-3and '! -5 m 3-CD (t - Sigm. Isars
marksd w1tl]! 111,.svs)
Fro S4s A, it is diffin It to g-tu sqﬁ 1 informm tion
on th- 2Clofa nits in Fritoge. -100 intem £ing with B-
CDp <5 se the sigmIs of ths rotons in C‘!QC of. 4 nitsars
b rad and OV-rh with that in B CD. hud stal r-,.ort-d
tha t ,.oly(t.ror.yl-n- gly o)l tnot I.oly(-thyl sns gly ©l) 4 Id
form jolyrowxans with 3-CD [43].Inaq sa ssak tion, th-oxy—
genin hydro4hili ~sthera asa sana ~4tor in the hydrog-nb ond
with thea g sQ s interfy, s, whers sth-a 4Ok T -thyl-nu nitsa re
tha ght to resids in the 1nt-rst1ta1 &Vltl-s of the highly s ~
W red lig 1dvxat-r (29].Th su nliks the hydro hd i ~intsi £ion
and ths hydrog-nb onding Sffs 4, the sola tion -n-rgy Sffe 4 is
u nf vombp 1< to th forma tion of i in, 4 sion -om; l-x-s of -thyl.n.
gly ol nits with 3-CD.Ina r I'-VIQ s s dy, it was fa nd that
th-b inding tyt.-sb stwesn thr-- 8 b st ted 3H-indolss in 4 d-
ing1-3C 2C‘!2! - nitsand 3-CD 4w ng-d from 1:3 to 1:1 with
in sing ths o b sr of C'!ZC'!zl _u nits [29]. Ths thvrmody-
mmi~ga 5 meters AH, ASand AG sstima ted strongly s gg-st-d
that C‘ézcih! W nits were -n-rg-n &llyu nfa vomp 1< to intsm
with B-CD[29].
Joii rther sonfirm q r reg Its, we O red the intsm tion
b stw<en Brij 56and B-CD with thetp stw<en Fritoge. -100and
B-CD. [h' S re of Brij 56 is simikr to that of Trito
100a nd the diffsren s -xhb its in the hydro N i~ prt, tha't is,
Brij 56 lws onlya longalkyl - in, wheras I‘rltoh_ 100 ha.sa
h-nyl ringb. -51d-s thealkyl 4w in.
As &nb s se<n from F1g 3B, th- @ orss »-ntb sl vior of
1 in ths Brij 56/8-CD systsm is gra tly differsnt from that in

l"rlto’_—IOO Aossn joh Vi Sab OVWC Yoa void the

ths Trit -100/8-CD syst;m Forp oth l"rlt -100a nd Brij
56 hv— the @ ms hydrohili~art (1Q nits 0 CghCylr ), the
ab OVs diffsren s shu 1d soms from the diffsren hydro, hq) i~

A1ts.2.b via sly, the hydrohg i~artof Brij 56 sha 1d ]Ilt-R
W kly with 3-CD. Ihls &0 - vonﬁrmvdb y thereg It ol ,
whers the shift in th- groton sigm Is ofg ‘!b ,and '!c n Brij
56 is n-ghgb I+ with th-a ddition of 3-CD.

5. Conclusions

The intem Aionb stwen Fritoge. -100and B-CD was st disd
b yab sor t10n sta dy- i@t- i Ores ssn = m-aa r-m-nts ﬂ or-s—
2o o8 11f-t1m-an .'smg mol-u. Is 1asa fi Ores.sn .
,.rq) s thra gha vomr.-tltlvf- method, the 0 -XlSt]ngl land I:2
in d sion Om 4 l-x-s Wel's (b W 1n-d,a ndths K jand K, Were -stl-
mated top ¢ (1 1440.32) x 10°and (1.18£0.05) % 1
r-s,- auv-ly [h- r-a lts wers i rther vonﬁrm-db y l“r1to’_
100 its<lfasa AT® s,and ths K,and K, wsrs sstim ted top =
(11320.05) x 10%nd (3.71 £0.27) x 1oy~ Thea ss0 s -

tion ty..-sa nd sonst nts sstima t<d showa gresms @nwhils,

the bw m-d C of [r1t0 -100 a nd the 2,580 s tion on-
santh stwesn and [rlto _-100 wers (1.70.2) x 10y
and 12200+ 3 r-s,.- »t]v-ly ru- rwork d-monstn tos that

mol-u Is1isa V-ry s-nsmv-ﬂ Orss an » orh < for s dying the

m SIa lglon ofa non- ﬁ og+s it 8 st with . dodextrin. From
% and 2 s itwasalsofa nd th tthe sntire
hydro hd i~ 4 offf't

ity in ths in4 sion -om4 l-x-s

100 wa s 10 g ted in the B-CD gv-
nliks the Tritogm. -100, the
intem ionp stwesn Brij 56a nd B-CD va s wa k.
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