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W E LA AYA IS S RIRERRET BB i 2 25 LU 348 24 B 6 A AR o R R
T A . ARSCH L2122 53 35 I PR O B A 58 AR IR I, & B T PR A A FR e e R AT AR
IS B AR LT A B S B A RS AT T AR AR SR TR EL (MOE) #1453
FXEEHAR POGIEE W50 (SFS) EEA-1T IOGHEE (UV-Vis) | JL[RIWFSE T PR AE 9 43 3 A0
AL FAE E (HSA) AHZ5 & AL, MOE X545 5 iR , X PRI A= 115 HSA i IZE & g5 - 13. 82
A —16. 25 keal/mol , 3= 2758 1+ Y AR S Fgh K MR IS5 A 78 HSA W.25#4 3k IT A (B site T) AIBRAKIEN . 24
TOHE R R W] AR Y 5 HSA ABEAR FHIFIE BT T 0 RS A1, 2 080 D3 2 D 0 A8 80 5 A ) i B
(300305 #1310 K) FATAEY S5 HSA F HAEF 1045 4 5 8040 3 1. 773 x 10* 6. 354 x 10° | 1. 260 x 10° FI
5.314 x10* 4. 614 x10° 1. 420 x 10° ; i ## S RS RIAT A4 5 HSA (4s &1 2 th JifE4E 19Kk ) s SFS %
B, A A g5 HSA i &5 &Lk T A8k, 454 UV-Vis B45 50T DU GE , TEMRAME B ST | 4 A TR Tk e
FATAEY I AT DL S0 EAE 0 5 HSA 254, JEXT HSA DU A i AP K B R0, 3% 5 53 F X 2 45
R—3, W R F R B AT AE 25 it — 2 R 3R IL T 5%,
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ML A 8 H (Human serum albumin, HSA) S it 5 5= 6 (198 5, BEAS 15 50132 iy IR S A1
NIy T25 G R T E AR PSR o R, 25 W00 A T80 2 A R R B M 55 1L 19 3 45
o HESE R IHRLNG 1 25 W) 7E 1A N B9 25280 AT VR TR 2 [ 0 R B2 A S 2 o OB
e, NI VR T — B RS 254 5 B A T AR P LB A R R 11 o -4 %R ( L-Histidine ) /2
AURE A B 20 ZRVEILIRZ — ) IZAFAE TAEWA LR o LZREH & A — DRt SO AE
PE BB P YRS TR T SRR RO T, HLUE IR RE S B U TR e — S R s
HX YA HUAA B RAFIZRMBEST A S I A58 001 b X 25 Wy b A7 16 1, LU R 3 B A B 58
TG 2 P R R 2 P e

AR S LA B R AR A JEORE , 43 31 5 s o PR A R R X R AR AR IR S I, it B T T R A L SR AR
A PRI AT AW o A SCOR A TH#R/E3A5E (Molecular Operating Environment, MOE) {531
FR G A VO R TOEHE SN DTk  FE A LR F R OESE 1 X PIRR L S BRI 17 2
P15 HSA IAS AR, SR TSRS 5280 FHR T HXT LI A & A R AR .

1SR

1.1 {LEEFnikF
Shimadzu LCMS-8040 A3 B¢ (Y ( H 2% Shimadzu /3 5] ) ; Avance-600 4% 7 H 4% [ (600 MHz, 75
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Bruker /A #] ) ; Cary Eclipse BU%¢ 640 Y6 T i fH R 25 B, 55 [ Agilent Technologies /3 7] ) ; Agilent
Cary 60 UV-Vis B2 Ah-1] WL 566G B (R H IR 25 B, 35 [E Agilent Technologies /3 7] ) ; Advantage A10
R 21K 748 ( 26 [ Millipore 23 7] ) 5 Boetius 1 i S st il 72 A% ( 78 [ Boetius 2y ] ) ;150 FT-IR BL{d HL
AR LT AN (SE[E Thermo Nicolet 22 H]) .

NILE H & H (HSA,99% , 2 [E Sigma 23 7]) ,pH =7. 4 [ PBS ZEohil (k377 , 3¢ [ Sigma 23 7]) , X
A R R (2R 3 (S R S 25 R AT FRA ], HPLC =95% ), ) = AR (3618 3 (5 R E 25 RS A TR
AT HPLC =95% ), HoAialin 3o 740 2, W B R 7 0 R Se g i A RS ), 230 7K Oy Milli-Q
Ak,

1.2 fiTEYRERFRIE

iAW) L-AHA R A RETE I ( 1) A(E)-13-(4-F AR EL) ARG | -L-2H 2R ( 1) i AU £k

Scheme 1 fI7R
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Scheme 1  Synthetic route of derivatives [ and [l

1201 PR AR B B4 PR O4f H A AR ) 20 mmol, A 15 mL — 5 EBR, 75 60 C
TV IR RDA SR 6 h, 98I JiE 2 BR 257 0], BIAS PYAE T SO ™ &, F 6 mll DU Sk I A R R
&

1.2.2 frAdpesaléd 3.1 g HEIR (20 mmol ) T4 ik T A 7E 10 mL NaOH (2 mol/L) ¥, 7
0 ~5 C T8 A _FRBESIE, MR B, 10 min 22457 058 56, BV IR BE th K A S8 TH = =0
WR G TLC(VOPEE): VOEDS) = 1:10) BRER RN, ROV 3 h J5 458 1k R L, U0 e 22 B K v ), 74 31
CORETRR T 14 K H AT TCK CREe U, 1 8, B R AR IR o WS KA ) T A e e A J2 A
(P sE-S8007 ) BB R o PRI DT ¥R 20 i AS 2 B AR i e T AL .

1.2.3 #7449 1 fe l 9 M EAEREKE iAW 1 EEQBK, =%k 34.6% ,mp 166 ~ 168 C,
ESI-MS(m/z) :284[M -H] ™ ,IR(KBr) ,o/cm ' :3263.25(0—H) ,3143. 14 (N—H) ,1657.38 (C=0 ),
1594. 85,1448. 87 (aromatic ring and alkene C==C) ,978. 37 (alkene C—H) ,766. 39 ,686. 96 ( aromatic ring
C—H) ;'H NMR(DMSO-d, ,600 MHz) ,8:8.33 (s, —CONH—) ,7.93 (s, 1H, imidazole-H) ,7. 34 ~ 7. 47
(m,2H +2H + 1H, aromatic-H) ,7. 14 (s, 1H, imidazole-H) ,6. 55 (d, J = 15. 60 Hz, 1H, olefin-H) ,4. 57
(dd,J, =8.40 Hz, J, =4.80 Hz, 1H, —CH—),3.09 ~3.23 (m,2H, —CH, ) ; "C NMR ( DMSO-d, ,
150 MHz) ,6:176. 62,167.83,141.43,134. 18,133.53,130. 33,128.94,127.90,119.70,116. 87,54. 44 ,
27.85,

Derivative I

Scheme 2 Structure of derivative [
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HFAEM I . o [ 1A, P22 K 43.2% , mp 164 ~ 166 °C , ESI-MS (m/z) :313[M=H]~, IR (KBr),
o/cm”':3389.97 (0—H) ,3271.05 (N—H) ,2852. 12 (C—0—C) , 1662. 61 ( C=0) , 1602. 75, 1513. 51
(benzene ring and alkene C=C) ,1386.34 (C—H) ,61257.00,1230.38 (C—0),978. 37 (alkene C—H) ,
826. 95 ( benzene ring C—H) ; '"H NMR ( DMSO-d, , 600 MHz) , §:8.450 (s, —CONH—), 7.89 (s, 1H,
imidazole-H) ,7.38(d,J = 8.40 Hz,2H, aromatic-H) ,7.29(d,J =15.60 Hz,1H,olefin-H) ,6.99 (s,1H,
imidazole-H) ,6. 84(d,J =8. 40 Hz,2H, aromatic-H) ,6.39(d,J =16. 20 Hz,1H,olefin-H) ,4.55(dd, J, =
8.40 Hz,J, = 4.80 Hz, IH, —CH—),3.73 (s,3H, —OCH, ),3.04 ~3.17 (m,2H, —CH, ) ; *C NMR
(101 MHz, DMSO-d, ), §: 177. 54, 168. 09, 160. 34, 140. 87, 134. 87, 132.08, 129. 63, 127.28, 117. 57,
117.41,114. 26,55.32,54.99,28. 80,

Derivative 11

Scheme 3 Structure of derivative [l

1.3 ST

M Protein Data Bank 332 2 F %% HSA-warfarin & &4 K25+ (PDB 4565 . 1HOZS ) | Witk (R4
Y1 ~ 1) ChemBio3D Ultra ( version 12.0) [ i = ZE 25 H4), 5547 4 mol XS A E MOE 1, 3 H
MM94 g3 Ha5Fg kAT RE B e/ MU AL . X EERTRE 32 4% THOZ HEAT 71k, VG BRIE LS & /K S AL 3
fit 4 Site Finder $% H 16 1148 BIBRIEME (4SSN LA . 833 MOE 25l Air A4 1 ~ T X5 HSA fY
W A% AT, e AR B 10 Fh oot AR, 45 A BB R I O B FT 00 BR B MOE [ 3 pR 4K
ASE'*7)
1.4 HiENE
141 zokBes) FpH=7. 4 BBEERERZE thiR (PBS) F vk B K 1.0 x 107" mol/L A IfiL ¥ 1126 1
FAE AR /K FL A BE A 1.0 x 10 77 mol/L AT AEY T 8 11 ) 54578, 37E 4 C FA-A74 o

FIHRA BB B 10 32 10 mL (4 He @8, BB INA 1.0 mL [ ALY 8 AR, FHR OO
A 0,100,200 ,300 400,500 .600 700 800 F1 900 wL FfiiA= 4 1 a5 1 %45 W, PBS 2 A % 10 mL, #%
A1 49l 4E 300,305 1310 K FEHIRFE 60 min J5 £35S M MR IO .
1.4.2 Skkigeyme  SHOE R 280 nm, Bk L SIREETEE /A8 5 A1 2.5 nm, 45454
JE S o, O RIS Y 300 ~ 500 nm, [A]EFAE AA =15 nm Fl AA =60 nm B[] 2558500

i
1.4.3 Fshagolotagayml 2 DL PBS Zmiio S L, I ETE 300 ~ 500 nm 1 i ) 52 41 AT WL o't
i

2 FHRHHE

2.1 SFEMHARIITENS HSA WHEEER

Ry 1A 5 HSA H A A S ER G MU ZE SR 1

MRS, & R I S G JE N, I AR 1A S HSA iy Eas S8, &l 1 T LUE
AR AR Site T A7, HARTEVI G I RER L s ik A EFREE AT 1R D AR, B
7 1) 5 KB 8 5 1) A DR — 2, R B 1 25 & o IR AT DL M R TRl 5 A2 9 5 HSA Z (8] (AR
A EEGREURAE R AR S I HARIRT AR I 5L 1 R3S gk, PRt
AT LAEIRTE AT 2 I VR F D B el 1t o X AR 202 & e N2 1 TR
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Bl 1 ARIERTA)-HSA (AR 705X He &

Fig.1 Molecular docking modes of different derivative-HSA systems

1H9Z-ligands complexes of derivatives | (A) and I (B) ; Ligand surface and map of derivatives I (C) and Il (D) ; Ligand interaction
of derivatives | (E) and I[ (F)

R1 TEW 1IN0 5 HSA BEINE S8

Table 1 Simulation binding energy of derivatives I and II

Derivative Site Binding energy/ ( kecal -mol ~")
I Site | -13.82
I Site [ -16.25

2.2 #7441 #0105 HSA HEERH KB L

TR WA R 280 nm B, HSA e K2 & ST AE 350 nm Ffiic . fii2E9 1 A I AE LA F T FF 628
FERI ABLE Ao A I — 8 R, X AR SRS A 45 B 0 B R AP — iR 22, AR =0 (1) T 1L
BaE ",
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A ex +A em
2

F. = Fe

X, Fo il F 3 B3R AR IR S5 I POE R SIS E A, A, 70 BRI RALE A AL A E
AR CD) 2zl TR EY) T AT S HSA A EAR B DO IOEE, Wik 2 fros. E 2 Al Ll
L HSA (I RPOE K Iy 348 nm, G 1R 28 H (T AR W0 EE A9 S I i, HSA A 348 nm [} 32 19
DENCUE SR L B A MU B R IR, LR RO R A R A 204 ( 1 -HSA : i 348 nm £S5} 2 352 nm;
I[-HSA: i 347 nm £ 3} % 355 nm) o XAl fEE i FATAY [ L1395 HSA 4545 b T & A BAHUK
W, PELT KD T5 & IR R R R A SR A A, R MRS /I, T 51k T HSA 25 A 44 52 1 B

/Q[ll]

(1)

o

2501

2001

1501

Flau.

300 350 400 450 500 300 350 400 450 500
A/nm A/nm

B2 T-HSA {3 (A) & IT-HSA K & (B) 56K
Fig.2 Fluorescence quenching spectra of | -HSA systems(A) and [ -HSAsystems(B)
a~jic(HSA) =1.0 x 10> mol/L, ¢( 1/11) = (0, 1.0 , 2.0, 3.0, 4.0, 5.0, 6.0, 7.0 ,8.0 ,9.0 ) x 10> mol/L,
kie(HSA) =0 mol/L, ¢( 1/11) =1.0x10 % mol/L, T=300 K, A,. =280 nm

2.3 fTE® 1 F 05 HSA #HE/EARERIIE
PENHER KM L AT 53 AT R TSNS K o TS JE FR AR RIS TR, 9653 F 51 K5
Z 8] PR I SRR ARG Stern-Volmer J7FE "™
FO/F:1+KqTO[Q] =1+Ku[Q] (2)
HR A= (2) 43 22 1 300,305 1 310 K 3B FATA Y [/ I1-HSA (KRR 1) Fo/F-[ Q] KR K (I
Bl 3) T HAS AR K (K ) PR IGHERE H0 b, (D26 2) Bl AT RAFIMZR MG R o MRIB AR I8 4L
B AN TR AR Ak, BT ARAR X 343 K2 Ji T sh A S Wi A, Ky B TR 1 T = i 3G K, S sh R K
T AR 5 2 MU, 5L T ] RE R AR A5 00 5 0 A R 1, AT/ N R R i R B . 181 3 A

22

0 2IO 4I0 6.0 éO 100 0 2I0 4|0 610 8I0 100
[Ql/(rmol - L™") [Q]/(rmol - L™")
K3 RFEREEETR T-HSA {RF (A) K IT-HSA {RZ (B) B2 K Stern-Volmer [&]
Fig.3 Stern-Volmer plots of fluorescence quenching of [ -HSA systems(A) and Il -HSA systems(B) at different

temperatures
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2 LU BERCHE R Ky BEF L E A T e TR, ELAT A 1/ 11-HSA (R R b (HI K TN FHEK
A 28 1R A3 [ B R RIS JCHR 2.0 x 10" 1/ (mol ) 150 piy g AT LA IRT 58 6 256 I aof 2 7 I
FeE LS LS WA S TE K

R2 ATREIBET [-HSA % (A) R I1-HSA £ & (B) HEXRSH
Table 2 Quenching constants of I -HSA systems(A) and II-HSA systems(B) at different temperatures

Systems T/K Kgy/(L-mol =") kq/(ll-molfl-s’l) R

I -HSA 300 1.042 x 10* 1.042 x 102 0.998 1
305 9.850 x 103 9.850 x 10" 0.9973
310 8.590 x 10° 8.590 x 10! 0.9956

1 -HSA 300 1.139 x 10* 1.139 x 10" 0.9970
305 1.016 x 10* 1.016 x 10" 0.9976
310 9.000 x 10* 9.000 x 10" 0.9919

2.4 {TEW 115 HSA 8 E(ERARY 25 -AT IR LIS

e 1/ 11 -HSA (R R IRIBOEIE an & 4 s I 4 a7 A A9 1/ 1-HSA (R & i ek
W S0 s B B AT AR T TR B P ash 18 T B 055, BB A T (D) M A HSA 3 T4 &
AT AREN L A SRS EIE R T AE Y 1/ 1T-HSA (R Z RS 1 (1) 2535 5 HSA (148 4h g
Wi eI A A (ULE 4 TaGED) o DU TR EY 111353515 HSA JE80F IR B T 3SR &
Wy, HPE KB RS

2.5 - — HSA ; — HSA
4 S 04— (HSACD)I B 2 010 A T T
5 201 3
2.0F § g 0.08
3 3
5 2 3 L 2 0.00
s s < s 13 3
8 8
S 1.0 5 1.0f
2 2
< <
0.5 0.5
0.0_ 1 1 1 L 1 | 0'0 1 1 1 1 1
240 260 280 300 320 340 260 280 300 320 340
A/nm A/nm

B4 T-HSA {KZ&(A) J TT-HSA & Z& (B) WM ISOGTE
Fig.4 UV absorption spectra of | -HSA systems(A) and [ -HSA systems(B)
a~j:c(HSA) =1.0 x10 % mol/L, 10°¢( 1 /11 )/(mol-L™"):0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0; k:c(HSA) =

0mol/L, ¢( 1 /1) =1.0x10~° mol/L, T=300 K

2.5 {T4&¥5 HSA HEERNEEEHREAAHE
{BBEAT AW 5 HSA A5 ZANGE B LA, TSP A TT LUK B ) A4t () — A SRR G B 0L 8 (n) K
AT RCK,) MZAE A (3) kit -

F,-F
lg ( F ) =lgK, +nlg [Q] (3)

Plg [ (Fy = F)/F 1%} 1g [QIEIEL, 22zl 7T 1/ 1-HSA (R R RISC R K, WK S Fios , il
HURPR A E LM T B AR T K A n (I 3) o i3 3 mI1, 456 0 8 K I BEH T =
TR, BERATAEY 1 (1) 5 HSA 858 T8 B S T G W HHRR E P BE A TRLE B 38 I FeA1, sk — 20
UEW PRI R 2R R OGS R R A K o AT  FEARTFIIRREE T n (M543 1,290 HSA Sy 1 .10
HZE G A7 AE 1 AR
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0.2
0.0 i
r —02f
& —04}f £ L
I =
E|: I —06F
5 I =
el ‘:‘D -
= —os} =
71.0_
i A
—12 \ ; : . : . —14 . ! ; . : !
—50 —48 —46 —44 —42 —40 —50 —48 —46 —44 —42 —40
1g[Q] 1g[Q]

K5 RERREET 1-HSA K5 (A) & IT-HSA 1A Z (B) B9 0HE IR 4 &
Fig.5 Double logarithmic plots of fluorescence quenching of 1 -HSA systems(A) and I -HSA systems (B) at

different temperatures

R3 ARIBEET I-HSA (K& (A) R I-HSA AR (B)WEESSH
Table 3 Binding parameters of I -HSA systems(A) and II -HSA systems(B) at different temperatures

Systems T/K K,/ (mol-L -1 n R

[ -HSA 300 1.773 x 10* 1.0595 0.9976
305 6.354 x 103 0.9445 0.990 8
310 1.260 x 10° 0.7776 0.9489

Il -HSA 300 5.314 x 10* 1.1944 0.9925
305 4.614 x10° 0.9130 0.998 7
310 1.420 x 103 0.769 2 0.996 0

2.6 TEWI1/I-HSA REQES (r) REERBUE(E)

AR R ST AR R RS TR A3 2 HSA SO s 5 AR P S RO i B & 1, WL 6.,
TR B DO 5 Z RO ES J RER B ECR E 45518 r HY TR 4. r 1
RFIh A REEFERIIE R, , GRS K AR R T AR M RE AL 5 DR MK AT AW 5 HSA Ktk

00—
250 d0.16
0.15 -y / \ ]
200 Ny
200 / 1012
3 1 3
L 150 010 £ _ <
& g 3 T H0.08 &
S g = 1 £
100 £ 100 2
005 =2 H0.04 =2
50 . ]
- 0.00
: V7477 i
0.0 i,
300 350 400 450 500 300 350 400 450 500
A/nm A/nm

K6 1-HSA {AF(A) K& IT-HSA (KR (B) 5L A6 (o) SRTAED (b) H 5N 1 H & 4]
Fig. 6  Overlap of fluorescence emission spectrum of HSA (@) and absorption spectra of derivatives(b) of I -HSA
systems(A) and [[ -HSA systems(B)
&4 1-HSAKR(A)RI-HSA KR (B)WESHEESH
Table 4 Distance parameters of I -HSA systems(A) and II -HSA systems(B)

Systems 7K J/(cm® <Lemol 1) E Ry/nm r/nm

I -HSA 300 9.749 x10~'¢ 0.1106 1.639 2.32
I -HSA 300 4.133 x10°1 0.1106 2.085 2.95
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PRI R OT A R AL A B T e R 2
2.7 f7&4 1/ 1-HSA hRZHIER %R

NG T 5 R 2 I T 404 e AFE T s ) I S ) S8 TS 6 A T o M
FRERER ST 250 H (NS IV 5 1097 A T 00 5 R T 260 ARG van't Hoff 5, 1] 75
BRI A I SRR S) «

__AH AS
In K, = RT TR (4)
AG = AH - TAS (5)

TP R RAFRLE T AG <0, RUIATAEY T | 115 HSA 255 M/E Al # & — 1> Gibbs [ i BEFEAI
(¥ B &R s AH <0, AS <0, FWIHEE G BRI IRl , B AAR ARy i glide Iy g 540
TRAUR AR —2
RS5 ATRIBETIITEY-HSA KRZNANFSH

Table 5 Thermodynamic parameters of derivative-HSA systems at different temperatures

Systems T/K AG /(kJ+mol 1) AH/(kJ-mol ~") AS /(Jemol ' -K™1)
[ -HSA 300 -21.44 -73.13 -173.36

305 -20.58

310 -19.71
II-HSA 300 -26.66 -280.80 -846.85

305 -22.42

310 -18.19

2.8 {74 1 F0 10X HSA #5589 2500
FIRFEZE 5 CTE AT LA T 259 0 T X B R B2 . 2 Ad =15 nm B, [A] 259060615 H 8

40 40
| L B
301
3 20f
kS
[y
101
0
270 280 290 300 310 270 280 290 300 310
A/nm A/nm
300+ 3000 p

200F

Fl/a.u.
Fla.u.

100}

2‘50 ‘ 2'}0 I 2‘90 ‘ 3‘10 2%0 l 27‘0 ‘ 2é0 I 3‘10
A/nm A/nm
B 7 ARFEATAEY-HSA R R MR TO6EE
Fig.7 Synchronous fluorescence spectra at AA =15 nm(A,B) and 60 nm(C,D) of derivatives | (A,C) and Il (B,

D) -HSA systems
a~j:c(HSA) =1.0 x10 % mol/L, 10°¢( 1 /11 )/(mol-L~") =0, 1.0 , 2.0, 3.0, 4.0, 5.0, 6.0, 7.0 ,8.0 ,9.0; k c(HSA) =

Omol/L, ¢( I /1) =1.0 x 10~° mol/L
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IRTE G TRIRIE (Tyr) BOSETEREAE 5 T 24 AA =60 nm i, {UFBL A RREE S (Trp) TR

K7 23 300 K AR BEERTAED) T (D) 7P4E N HSA B[R9 e0tig . dildl 7 nfRAFE i HSA 9456
BERTAEY T (1) BRI TR T 5 3 TRt 78 T -HSA (R R, B 2 IR IR HE ) B KOO S g B 7
PR W LLH , i 288 nm ZL4%5 2 298 nm, GEWIRTAEY) [ A 613 HSA 2 IR 5K HE T (14 A AR
W AR I -HSA {428 v T8 52 19 5 % 1Y) die K986 S 0 i AE i R B A%, i 288 nm 15 78 &
285 nm, PLHIATAEY) AN G HSA i SRR SR HERRT T 1) SRS i /K P A A5 B0 0 o T 65 =R 5 A 1) e R
DL ST P AL P BEA WL AR AL, X T RER WA A 1 (1) 5 HSA &S S5 2IR .

3 45 i

T XHESE R R T AEY) L- A R AREENG ( 1) 8 (E) -{3-(4-HH AR5 AR It | -L-2H R (1)
RO B T REKAE 4 1 HSA WA DA (B site 1) ARK I Y, SOEHE KB R 51 -
A UDETES R L] RSN E P T AT A T (D) ¥InT LA HSA 25 5 S I G Y , i S KO
Sk HSA PYIRZEE AR 8 1 K 2RI, R SR AE 5 ) 9 ia et Iy, XA ah S 5 1E TR A
BRARIE ML oA AL A, IR S 280 T HSA MR AE , HES G RENATAED I > AT 1o Xeesy
Ry I B BRI R AT A A AR DR NI 2B T 22— T R R I T s R R, W 2
SRR T A AR IS %
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Synthesis of Two L-Histidine Amide Derivatives and the
Interaction Mechanism with Human Serum Albumin

HE Wei®, ZOU Jiajia®, LU Dongwei*, CHENG Hui*, LIN Cuiwu*""
(“School of Chemisiry and Chemical Engineering ;

"Guangxi Colleges and Universities Key Laboratory of Applied Chemistry Technology and
Resource Development ,Guangxi University , Nanning , Guangxi 530004 , China)

Abstract L-Histidine has excellent affinity for biological organism. Its derivatives by structural modification
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may possess high pharmacological activity and bio-availability. In this work, two L-histidineamide derivatives
were designed and synthesized by the reaction of L-histidine with trans-cinnamic acid and p-methoxycinnamic
acid. Their structures were characterized by infrared, mass spectrometry, and nuclear magnetic resonance.
The interaction mechanism of derivatives and human serum albumin ( HSA) was investigated by molecular
operating environment ( MOE ) molecular docking, fluorescence spectroscopy, synchronous fluorescence
spectroscopy ( SFS) and ultraviolet-visible (UV-Vis) absorption spectroscopy. The results of MOE molecular
docking shows that the two derivatives exist in the hydrophobic pocket of subdomain II A (site I ) of HSA
under the action of van der Waals force and hydrophobic effect, with the simulation binding energy are
—-13.82 and -16.25 kcal/mol, respectively. The fluorescence quenching results show that the derivatives
can interact with HSA and form new ground-state complexes and the fluorescence quenching process is a static
quenching procedure. The binding of HSA to derivatives driven by van der Waals force was found from the
thermodynamic parameters, and the binding equilibrium constants at different temperatures (300 K, 305 K,
and 310 K) are 1.773 x10*, 6.354 x10°, 1.260 x10°, 5.314 x10*, 4.614 x10°, 1.420 x10°,
respectively. The SFS characterization shows that the secondary structure of HSA has been changed by
derivatives. Combining the results of UV-Vis spectra, it is obviously that under physiological conditions in
vitro, the interaction between derivatives with HSA produces static quenching and conformational effects to the
internal fluorescence of HSA through van der Waals force, which is consistent with the prediction of molecular
docking, thus providing a reference for the further development of histidine amide derivatives research.
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