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E{xEHEERTR
—RERS KRR FE S Yri et

KEA M %  WMBE K & KEH X%

(IFR¥FEA%FE WH 110036)

WE FpH B ERWE T EREMZEEMR(PL) 5 HER(Cly) FHEM(Ala) HEBL (Val) FER (Lew) F 5
EM(Ne) FEHE M (Phe) 7EB TIREN 0. 1mol/L(NaNOy) , (25.0+ 0. 1) CHE R T2 & W05 E B 8, %A
ABREEARGAFEERA LR RET TR FHEMD T HFEHE . AREESBHEZERROA, e T 75K
Rtk 3t BERM S FIRG] . GREW, IR SEERAR ML S TEZ DR AR # S SR ERKEY , F 23
TasE MR HER B S S B AR,

XEE AER, K REFEK FHIEAR

Studies on Ligand — Ligand Interaction

Formation and Stability of Proton — Dipeptide — Amino Acid Complexes

ZHANG Xiang ~ Dong” HE Mei SUN Jin - Yu
ZHANG Feng SONG Xi — Ming LIU Qi — Tao
( Department of Chemistry, Liaoning University, Shenyang, 110036)

Abstract Potentiometric titration method was used to determine the stabilities of proton complexes forming
between phenylalanyl - L - leucine and six amino acids ( glycine, alanine, valine, leucine, isoleucine and
phenylalanine) at ionic strength of 0. 1mol/L (NaNO;) and 25°C. The results show that the order of stability
- of the two forms of complexes is valine > alanine > leucine > isoleucine > phenylalanine > glycine. For further
understanding of these results, semiempirical calculations at PM3 level and molecular mechanic ( AMBER force
field) method were used to optimize the conformation and the energy of proton complexes. In the view of weak
interligand interaction, the recognitions of amino acids by phenylalanyl — L — leucine are discussed. The results
show that the electrostatic forces and hydrogen bond give main contributions to the stabilities of the complexes.

The van der Waals interactions and the bonding interactions also play a very important role in the complexation.

Keywords amino acid, dipeptide, stability constant, weak interaction
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KV MR EY, £ RET 5 EER KT R
RECECEY), W W i T BLE 9 Ao AL 44 18] 3 Ao i 2
7 5500 4R AT T L MR E Y B 4
FACEBTRABRA, LR 2 T RES I E
1E R REEH I Fa g RARERENT TRE
A0 FEMMBRZES HTEA, MIAREIELE
YIHAZR T R T AYBRS & R B -FREAERS,
EYRA AR W B A A B R
WAREE, W HA LB EY RS EIURTEE
e DA T AR RS D S AR B H AT B BB
C A [B] LG R M 4 A W B (TR AE B PR A R
BB AR A RIS G HRNFRE
T E AR RGES T A XU RA F AR MBRR
IKMERENER: - L - RER A EES T,
BRENESARMELS BN EER S T HMHEE
A ETEB T RTES 5SHEER - _RERE
BURF 2 & Yte e i AR (LA R R i e tE R 45
S E

1 s5LI§

1.1 &#

AHER - L - RER(PL) ZRKEAMHERR
[H&MK (Gly), NERK (Ala), BIE R (Val), RER
(Leu) , 3R E R (1le) , PN EBR (Phe) 13124 Sigam 4=
], RE LB AR ot sk . HREa, d
HECHIA . LRAKAIZKREZEFK(<2.0x
107%S/cm).

1.2 RFEEYREHMNESE

FERE (25 +0.1)C. EF5EEF 0. lmol/L
(NaNOy) &4, R pH AL E 1, WE T 2Rk
SAMEERNEFEHRMEINTERR FLES
YIi A% 58 4. B B X8 A%k £ METTLER DL -
21 A EL, B DG114 - SC BIE S BB
O +0.001pH) . & S5 =R bn v 28 th ¥ W (pH
fE& 4 4.003,6.864,9.182) K 1F pH it , RIS TEE 4
AR T, HERRE Co, WREIABBREE
IR EERB KB SB R (ERE— KB EERE
R, HYRE N 5.000 x 10" *mol/L, ZEIR- S WP —
FRE SRR L 1:1) S 4055 v] WICHER(8].
BHLKZE D FAT 3~ 6 K, LWEIETE 486 L
|, Rl SUPERQUAD R TRl & A0 3 7
LR&HET , REBRMN KNIESHB A 101,
102,011,012, 111 #1 112 Y RFLE, KK RNE F

BE B pK,, HZTHE X 13.702 £0.005, H K& P

FoRE W BT RES TR 1 FIR 2.
£1 AERN_REFHRTFLER
[£=(2520.1)C,0. lmol/L NaNO,]

ﬁgﬁ lgﬂou lgﬂonz
Gly 9.64+0.01 12.1510.01
Ala 9.79+0.01 12.45+0.01
Val 9.62+0.01 12.19+0.01
Tl 9.66+0.01 12.24+0.01
Leu 9.63+0.01 12.32+0.01
Phe 9.14+0.01 11.69+0.01
PL 7.33+0.03% 11.08 +0.05”

a) lgfions b) 1B

%2 BEM-_HRECRTFESUEEEN
[t=(25+£0.1)7C,0. 1mol/L NaNO; ]

L3 lgf lgBiz lgK, lgKy,
PL - Gly 12.49+0.06 20.39+0.03 2.85 3.42
PL- Ala 13.60£0.04 21.25+0.04 3.81 4.13
PL- Val 13.68+0.04 21.33+0.05 4.06 4.38
PL- e 13.36+0.04 21.06+£0.04 3.70 4.06
PL - Leu 13.39+0.03 21.03+0.04 3.76 4.07
PL - Phe 12.13+0.06 19.91+0.04 2.9 3.44

1.3 'HNMR #E

F BRUKER /A &) ARX — 300 B4R 1Y, 7E pD
% 7.0~8.0 B D,0 W+, LA DSS AR, Zi|
TWZE T PL,Phe REBSYH H NMR 3% .

2 HR5WE

2.1 BER- _HRRFESYNBEEH

2 1 ¥ 1gBoy, FA lgBon i AT — IR R E E R AL
BRI E TP : (DA™ + HH—HA*F(2)A™ +
2H'=HA* B4 5 BUE R BUE . R, X Rk
SEEREBER 11 BRFE AW, K VP&
BHRHG)L” + A + sH*=[LAH, * "L LARAE R, A
NEER, s ARFERYTRFHHE . R 298
lgBiF1 1gPy BB A () R ANGEE 1 ME
FH2NMHETFHEER - KR TESYRESH
B.BR, MR, (Q)F(3)H 1B EF 2 5IR1B
V-#5(4)HA* + L~ = HAL™ fI(5)HA* + HL*= H,LA
WIS 5 1gK, F gk, 1B, 5 RWF FR 229,

HR2ERTUEY, —KE5EERER 1:1
RRFE SN, XS —8E K - EXEMER,H
R FCR PL K R B F4L 8 PL K EEATE
MR TFE SRS HERR, B 5K, > IgK, . X =
REGASEERER 11 HRTEASYNRERS
e kg S B AR B A e o7 6 /0 K150 Rk
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SRR IR, T2 T R AERRBER,
H SRR R B R IR SR T &
55— KAk R A SR B REREIE, BTN
RBC IR B A TR AR ARG, 3 7 B4k o
FIRERIRE, R FE AR A —ERER
RERTUEME B ATKMEN SR
BAHRBK RN B EME S — R RIRE SRR
et BUik AT oK AR AL i D B B P A AT R R AR 3
PRI AV, AT & B RS Y
FEHELY (BLEA SO, B A K 2 A 5 BRI PL
TS EEREA S FRBURTES YN, FTER
HIRFE AR EA I Phe BT AA
KB Leu FfAAbF I B AR E M, B R
FE A YR E B 15 2 R A BT R K
AR ES. XA 58 RETRAYE
SEVEAS AL AR R R (30 338 B Ak ) ) i K 1
TERERR - KRR A FIRBI BT s —
HUEHPE R B AR R R E s . R EE,
TRERERFESYE RN, kL RE%EE
— B BT T HERT I R . 24 R AR T AR A KA T
BB AR A0, A4 FAEEZIER I
O FEE 0 4R 2 1 0 ) G 1 T A 00 ) A 2 i OC B
T, BSR4 & AR B . B, O T BB R

TEEYHBREREAAR, FERTEAYNT

(A RIS & RE A LR EER .
2.2 FTEMB(ER)ITHE
T R S R BRE AR WA A
A &E 1 PR S EERS TR W R AR
ERF R, T ERREBRER(PL AR TS
AR EEE T REERE S FAHEERK SRR
EIFBER . 1B R HyperChem #4110, 7E 586 1%
MLESER . B FI2iH 8 A PM3 ¥ o0 7 1
BRAGRN, AR EERMERMEEER
PIER A, 4370 e A SRR, 488 A T, Y T A TR R E
YERI TR S 58 K B e VR AR A B, 7198 %8 AMBER
NGB ATBE SRS T 1% B & B

BFEEYSFHITHEEA, ARG KA PM3 i

BRAD RSB, £ BEEA BTN
BAE L, RASFHETEEHRACHBMGER . %
3B TIHHBHBEEAMEFESYHEER
Ep_saf Ep R Enn. BEEM S KRGS TE R
TEAYN, EREBETAUNFE AN AE =
Ep._pa- (Ep+ Eny) AE HITBZRWIIAR 3.
B 2 ML E R PL SR E R TR K=
] Py B

KRS RARMEAEARE—EERS _KEFERRFES YR 1643

1 TR(PL) S L- /BRI

®3 ESNRTFISUHNSERUERTESY
A BE (K)/mol)

X3 PL [ Gly | Ala | Val | Tle | Leu | Phe
- Eas, - Ep, [37.818(97.288[73.616|60.282[66. 232{74.948[76..720
- Ep-a 226.18[204.25/193 .87]196..66{205 . 50(205. 19
AE 91.074/92.816/95.770[92. 610/92.734/90.652

®4 EREABRER-SERRTESYESE

B # AL (kJ/mol)

KE AE AE, AE, | AE,
GCly-PL ~91.074 —111.060 7.236 | 12.750
Ala—PL -92.816 ~102.974 1.736 | 8.422
Val - PL -95.770 - 107.400 3.431 | 8.199
fle - PL -92.610 -105.930 0.891 4 12.429
Leu-PL -92.734 ~110.029 6.562 | 10.733
Phe — PL - 90.652 ~107.953 7.795 | 9.506

XX — R IVEFESYRIE SRR B (4)
(5) 1, B FERAFR BE AL EM RN INES 1404
o, SE B 32 B0 HoAE R s M AR R ok
BB B M LRI 2 B AR, AE 5 1gK,
o lgK, BN A HRXR. FEL L, B AE Xt 1gK, 3K
1gK, 1ER , HERMEAE X RESr iK% 0.88 F10.91.
HHELBRMESHBESREELYEMN. K45 —
EHHERTEAYRERZIL AE WERHEL, B8
BTN ZHSAMR, 5 2R SR AL,
TLEEEE AE, IR BEBEIMNHETEE AE,. AR 4 %
AR, RTFE SV RAESD I EFERE &
BAEEER BR,{UH AE, 5 1gK, 3 1gK, HHX
B, IR RE1S B 47 A9 A O 1, A X R BN A 3 K
0.52 F10.50. XF b 3% 4 Fn3k 2 $AE A WL, Val, Ala FiC
BHRTFEAYZFUAERNBEESENREA
BARA R A HER SE AR M EEERA B RRER;
i le BEAATE R EFE SV ERREARR M ER
HER e (B RAINE , RERFESY
REFE; Gy MEERNEFRERAVEARRER
SRS - B M (B SR HE R BRI E AR
VERBEH AR TR AR, ERE S YWRESER
%= X BRERMR S KA AR SR # ik
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RARERETFESYWFERS I, BERHERHE
ERWAT ZM, BILKEAXFRRERFHES
YIREN . B TR R/ERANACBEMEEN T i,
PL 5 & BB 1 U 5 (R (9 5 IR B S i K 46 5 1EF
FRRARW . HE 2 JLIEREES], e, Ala 5 PL
ABRKHMES S /ER, T Phe MR 5 — AKEL K
MR EAREFEERER, X5 B8 AE, &
IR RE—BH. A TH-SHEARFEEYPE
BFEMZER 25 SR A, R Uk [ 1218907
ARG T PL - Phe AR AY'H NMR %, T EL R

SHR.RSBIEEH, EFE YRR T Phe U2
I MR FES PL AKECR R M H A 3F bR F
FRENBEH KRB FER PL-Phe HFESY
TAAAETHE B 2, B BN TR 5 R EZ 8]
BWEHEBEA. X5E 2 HERRTE—HH.
#5 PL-Phe U REXRFTAIH NMR L3R
(D,0 ¥ ¥, DSS M#%,pD=7.0~8.0)

LS
Phe PL PL - Phe
8 7.36 7.39 7.3

2 PLEAMEEREANETFRESWHNLHEEE
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