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Abstract : 1 -N-tetradecyl-3-methylimidazolium dicyanamide salt ([ C,,mim ][ DCA ] was synthesized by two-

step method using N-methylimidazole , bromotetradecane and dicyandiamide silver as raw materials. The struc-

ture of the product was characterized and the interaction of [ C,, mim ] [ DCA] with bovine serum albumin

(BSA) was studied. The resulis showed that 1) The cme value and A, value of the mixed system increased

with the increase of BSA concentration; 2) The interaction between[ C ,mim |[ DCA ] and BSA in the mixed

system had an effect on the microenvironment of amino acid residues on BSA, and main influenced the trypto-
phan (Trp) residue on BSA; 3) The interaction between [ C,,mim | [ DCA] and BSA in the mixed system

affectd the hydraulic radius of the system, and with the increase of [ C,, mim | [ DCA] concentration, the

hydraulic radius of the [ C,,mim ][ DCA]/BSA system became larger and had an effect on the structure of the

BSA——BSA was unfolded.
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2 HZERHINE

2.1 BRFYEHRIEER

HARP“# 9 ' H NMR F1” C NMR ZAE 45
mr:

'"H NMR (400 MHz, DMSO) & 9. 10 (s,
1H), 7.77 (t, J=1.7 Hz, 1H), 7.70 (t,] =
1.7 Hz, 1H), 4.15 (t, J=7.2 Hz, 2H) , 3.85
(s,3H), 1.79 (dd, J=14.3, 7.2 Hz, 2H),
1.25 (s, 24H), 0.86 (t, J=6.8 Hz, 3H);

“C NMR (101 MHz, DMSO) § 136. 94
(s),10 204.08 (s),122.730 (s),49.25 (s),
40.61 (s),40.40 (s),40.19 (s),39.99 (s),
39.78 (s),39.57 (s),39.36 (s),36.22 (s),
31.75 (s),29.84 (s),29.46 ~29.03 (m),28.83
(s),25.95 (s),22.56 (s),14.43 (s).

H'H NMR 1" C NMR 43 H7 7] 8 52 : Fr ikl
AR S R D BAR [ Cymim ] [ DCA ],
2.2 [Cy,mim] [ DCA]/BSA fK &R EE M
S

[ Cymim ][ DCA J/BSA 1A & KR Mm% 1S
B 1. R 1 al A, 2 BSA YREESH 0 mol/LL
i, [ Cyymim ] [ DCA | FA AR 4 1Y 2 0105 1. B
& BSA MG I, i BB AR BE (eme) (B
W R, X 2 A [ Cpymim ] [ DCA ] Hfim A
BSA J5, & W B B 8 R (/T 1.0 x
107 mol/ L), fy F # L W 51, K ¥ 4> 1
[C.ymim] [ DCA]5 BSA KA EAEM K FRH
JirEs [ Cy mim ] [ DCA ] 3820 24 [ €,y mim ]
[ DCA ¥R T 1.0 x 10 = mol/ LI , B F I {4
FETTE PR 7E BSA | 1) i v W B 8 3 Al A
K& KWk 1 2B F B, ome {H 3K
[Cymim ][ DCA ] 5 BSA # H.AF I BSA 1Y
SER KA T AR Ak, BSA BE Y JE JF [ C )y mim |
[ DCA Y I, 080/, A, K.

2.3 [Cumim][DCA]/BSA k&R
FiL AT

[ C,ymim ] [ DCA J/BSA & Z i) % 4hnl IOt
TN 1 B, BT AT BSA IR AE S0P IX
278 nm ZE A7 REAT B S A IR AC U, AR AR SR (13 ]
AL S AR SEIR Y 43 n - =" BRE ]
PITE 250 ~300 nm {5 il A 7 A 52 SR, Lk
Wbk BT B oY AR A R R B S T R E.
[ Cymim ] [ DCA J7E 58 40 X ] P A W HAC e
B4 BSA AL Cymim | [DCA | J5,BSA I
Weldesm & A2 T A4, X B [ €, mim | [ DCA ]
5 BSA R T A EAE, X BSA I 2 FE R 5% J
AT 7 T 5. B [ Cyymim | [ DCA ] ¥
JERIE O, 1A ZR %) R A e iR B 3 T 1S K T A
278 nm Ab (4 W 7 I o & A WYt 1 218 B
¥, UtH [ Cymim ] [ DCA %} BSA 2 H i JikHE E
(185 7 1 R i B 1) JA] RO B M e/

%1 [Cymim] [ DCA]/BSA 1k & 64 & @ & 4 S d
Table 1 ~ Surface activity parameters of

[ C,;mim ][ DCA]/BSA system

BSA ¥fE X107/ eme x1073 oC J - A
(mol « L") /(mol - L7") » /(pmol *m™)  /nm’
5.0 1.44 3.95 2.403 0.691
1.0 1.34 3.61 2.591 0.641
0.2 1.25 3.64 2.652 0.626
0.0 1.20 3.42 2.750 0.600
8 -
[C,mim J[DCA]
6k —— O mol/L

—— 1.0x10* mol/L
—— 2.0x10" mol/L
—— 3.0x10 " mol/L

—— 4.0x10" mol/L
—— 5.0x10" mol/L
—— 6.0x10™" mol/L
—— 7.0x10* mol/L
«—— M EBSA

1 1 1 ]
240 270 300 330
A/ nm

A1 [C,mim][DCA]/BSA 1k % 4% sh+T L k3%

Fig.1 Ultraviolet-visible spectra of
[ C,,mim ][ DCA]/BSA system
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2.4 [C,mim][DCA]/BSA {K & By %% K i

S
2.4.1 BERAEXIES T [Cmmim]

[ DCA]/BSA AR i 255t I 2 e
7. HIPE 2 T LATE HE, BSA £E 338 nm 7247 A 5
Wz Wil , i [ €, mim ] [ DCA ] 7E 300 ~450 nm 3
Pl A BE A A S e Bl [ Cpmim ] [ DCA ]3¢
JERRHE R, 1A 2R 11 MR S WA % 2 3% ¥ I )
PR BER , SRR S IR I 338 nm Ik /)N 3]
332 nm. X AR, [ C,ymim ] [ DCA ]/BSA
EEMIIE R, S5 BSA 1R LR IR S R R

6000
[C,,mim][DCA]
4500} —— 0 mol/L
——3.0x107° mol/L
. e l.OXIOj mol/L
= 3000l ——3.0x10"* mol/L
R ——1.0x10~ mol/L
® ——3.0x10"° mol/L
——1.0x107 mol/L
1500 — 1.0x10" mol/L
&—Kﬁ BSA
O L .
1 1 1 ]
300 350 400 450
K/ nm

B2 [C,mim][DCA]J/BSA 1k & #9485 5 A%
Fig.2 Steady-state fluorescence spectra of

[ C,;mim ][ DCA]/BSA system

4000 [C,, mim][DCA]
—— O mol/L
30004 —3.0x10™ mol/L
‘ —— 1.0x107 mol/L
= ——3.0x10" mol/L
55 2000 —— 1.0x10” mol/L
# —— 1.0x10" mol/L
— ~BSA
1000
0 .
1 1 1 1 1
200 250 300 350 400
K /nm
a)AA=20 nm

BN K B EREE R 24 Cymim ] [ DCA ¥k
BEARTF3.0 x 10 mol/L i}, 4 2 14 fs A & i
ARAbA /N B L, B B ( <3.0 x 1077 mol/
L) [ C,ymim | [ DCA ] X} BSA 1) g 254 F
o AEH, M m T — & W E (>3.0x
10~ mol/L) B B MR T, % 45 #49 O S £
BSA JEIFIFAE M, i [ C,ymim ] [ DCA JFEL- 47 Fl
R BSA 2548 HA BRI pL A

2.4.2 EASEXXESH [C, mim]
[ DCA]/BSA IR Z WY [A]2 50k ik an &l 3 iR
(AA =20 nm il AX =60 nm WFFE5 F TR A
A Z BSA 1 Tyr 1 Trp P 28 3 R SR B3 ) 72
D) . B IE 3 W LLA R RTEAL =60 nm
PG B W 28 5 T Ad =20 nm B Y51
SR, BRI, T D HENN BSA [ PN 75 29 0 32 B
PRT Trp H AL 24 [ Cpymim | [ DCA ] B BE/N T
3.0 x 10 ™ mol/L i}, i 5 ok B i34 i, Trp 5%
FER DGR BE B I/, B R A WA — 2 Y
Wi, B[ Cyymim ] [ DCA ] 52 T BSA 25141
Ak 24 [ Cymim ] [ DCA ] ¥ B KT 3.0 x
10 ™" mol/L i, Trp R 5L Y 5 658 A8 fL R K,
VLA G BSA © I8 1, iX SRR A6 5L
B 45 AW A

80001 [C,,mim][DCA]

—— O mol/L

— 1.0x10*mol/L
——— 3.0x10* mol/L
— 1.0x107 mol/L
4000+ —— 3.0x107 mol/L
—— 1.0x10> mol/L
—— 1.0x10"" mol/L
NEBSA

6000

FEIRE

2000

200 250 300 350 400
AL/ nm
b)AA=60 nm

B3 [C,mim][ DCA]/BSA 4K & #9F F & kK8

Fig.3  Synchronous fluorescence spectra of [ C,,mim ][ DCA ]/BSA system
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26 -
1.2
L [C,, mim][DCA]
: \ —a— 0 mol/L
| & —e— 2.0x10"mol/L
0.8 —a— 5.0x10“mol/L
—<— 1.2x10" mol/L
H 0.6F “mol/L
P
4
™
@ 0.4
0.2+
0.0
1 1 1 1 ]
0.1 1 10 100 1000 10000
R,/nm
B4 [C,mim][DCA]/BSA K%
KA FFZESHE

Fig.4 Hydrodynamic radius distribution of
[ C,;mim ][ DCA]/BSA system

2.5 [C,mim][DCA]/BSA K& 7k 52
EahmEam

[ Cymim ][ DCA J/BSA {& R 17K ) 2242
(R,) - AE RN E 4 Fios. & 4 Al DUE
FRIK S22 EARTE 4.6 nm F1 100 nm 2456 P
AN M [ C,mim | [ DCA | ¥k FE/NTF 2.0 x
10 ™ mol/L W}, 14 F (7K Jy 2 2 42 Ay W B A8
b AH A 7 5.0 x 10 ™ mol/L i, JFk
AR BE Y 55 , 7E 648 nm Ab M BE— N i,
X2 T [ Cymim ] [ DCA ] 89 A 5 Z0E8 7
BSA (45 1k kA= 2 4k, fff BSA 55 e JT, G H
YR K ,648 nm [ U4 [m) BE K242 5341 J7 [
sl MHMEE R 1.2 x 107" mol/L i}, 424
Aii 2k 898 nm Z: A5, I HAH G FE L Bl 2 3 K
MYk BE R 5.0 x 107 mol/L B, 242 4y #i Hy
1150 nm 7247, FR3E R, B A2 0 A 28 AL 3R
/N HEIN B BSA 4258 2Rt Br 4.6 nm &b
A1150 nm b2 5) 78 1 ~ 10 nm Z[A)i0A —4>
AR, X Al g [ Cymim ] [ DCA ] 5 BSA
(2 A0k B AU AE K R TR 8 A i i
FHE ).

R

ASCLA N — LR A U g ARG
FEEER A IR , SR R A5 9 B T R M 35 B T TR
A TG ME ), 2 M IR IR BN K A
[ C,ymim | [ DCA T, i5 FH FR 5K J ik 540 w] I,
eI | Te 6 61 vk N Bl A 6 B R AE T
[ C,ymim ][ DCA]5 BSA 75 HIE G K & v iy AH
HAER AR S5

1) IBEERD eme (A, [HIBE BSA
W (3G INTIAE K 5

2) IRAEARZEH[Cymim] [ DCA ] BSA [i]
(AR LA X BSA b R LR 5% L M R B A 3
i) 5 TR AR & H1 [ Cyymim ] [ DCA ] FE 8 AIRA,
X BSA W) A5 B iR T e e
FERT A BERE , —Ga5# B IR BSA JR I
JFAE, H 2520 BSA i Trp 583

3) IRAEERFRPLC mim] [ DCA ] BSA 1y
MEAEH SEmERD R, A% [ C,mim ]
[ DCA J¥REERI3E i, [ Cymim ] [ DCA]/BSA {£&
ZI R, AF A, MM EE 4 5.0 x 10~ mol/L i},
BSA £ 458 2T

O N B B R R S R S R
FIBE A AR B R, 9k ¥ R B VAR 3R 1 T
T B P SR g I P B L 1 B AR
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