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Abstract

The choice of drug solid form directly affects the stability and bioavailability of the drug. Currently,
four eutectic salt forms of vinpocetine have been reported in the literature, but there is a lack of in-
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depth analysis in theory. Systematic analysis of the intermolecular interactions in the crystal struc-
ture is of great significance for understanding the relationship between the chemical and physical
properties of each salt form. This article applies the calculation of intermolecular interaction en-
ergy. These results showed that eutectic formation of vinpocetine can alter intermolecular forces
and increase drug solubility and melting point. Through Hirshfeld surface analysis, it was found that
within a distance range of 3.8 A from the center of vinpocetine molecules, there are different inter-
action energies between vinpocetine molecules and salt forming acid groups, which deepens our
understanding of the interactions between vinpocetine and its eutectic salt molecules. This study
has certain theoretical guidance and application value for exploring the improvement of physical
and chemical properties and bioavailability of vinpocetine by making different eutectic salts.
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11. YT RHEHGFANTE

23531 AT AR 2590 231 VA B 23 B SR ST 7 BOE A b, TR T — Fi DA A4 T AP AE
M BARSG, WA HE. fERAE DS, 29mTLR 7 JoE R sl &SR e . XAy
HUCARGERT T8I VR R 250 i R L AN s AE IR T BE, SRBLGD I i R SRR Rtk TR
EIET] DA T2 Re e 1, S 29 A A K ARAE 1] 290 [ AT X R AR IS
IKEW. Z R KER. bkl XSS XEAARBER. &0, 25971 B
W TEANNHIAE 25 W R s L R S, A TR tE e, e T RCR[2].

12. APHFRRE TR

2 i IO AN ) ER R AR A 245 Tk b B T2 ORI S I HDG T 29 R 7 ROR 22 Ak oAy BB
I A IEFEAE 25V A AN th e R . W I R AR R IR AL . PR SR A P A, XA
AL Y > T S AR R IE TSN, mEAy. Rk, BRRESE. SRR X4
PO 5 7 AR B, FGaER AT DA R T8 250 0 R A P D 5 v 25 0 PV AR PEE R S5, AT 5
LIRS . AN, R 25 s B R R T REH NS M RIAS e, AR AN RS, IF A
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AR 25 Tk rh BT Z N A . S kB SRR, AT DGR 29 MIVE T . SR T ROR 22 4
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Figure 1. Molecular structure of vinpocetine
E 1 KERTHNS F54

2.2. KERTHIBRASTHT

KBEITA GRS, WIRIEMEERE, KEWITHE TR 96% L0, HILFAFET K, X
Tl A A P PR A L AR S e 5H s i AR TP I N A, DR 25D (R KA 0t  JLAE 2R AR A R
WA o AT B A BB S KR P IR E A GE A 2 A R 2R B, AR TR 2°C~8'C ISR T & &
fiti 7, XRHI RIS AFBOBUR . XA BURNE T 58 T S PAE kA7 RIS B 12 b R A A BR 3
MNTIT SR H 7 RORN 22 4tk o TR PUTT S Ay Wby B BERNT S RS B o AR DA IIE, (X etk
AT REFEANSE T & BRAR LG bR . 0, e PR e B A T R R LA A e A e ) A PR R
i B AR, T AT R 00 22 S th nT RE RS LA AR R AR R ME A A . KRR T AR A T
B R WL 7R SR E .

DIER] AR TR TR PG T 3 f 6 K TR PO T T BAG PRS2, RANRTS 231 18 AR AR LA DA 875 245
o2 o3 S PRI R B 57 22 S RO AR OG22 AL 0 7 B K T R AARAG SR T B8 i
AR HE

3. KERTHMIANFIEF
FIRT, CURIE 7 KARVEIT I 4 M ER[4]-[7], JLhI# B e 1R,

Table 1. Preparation method of vinpocetine and its four eutectic salts
F 1l KEMTRE 4 MHERIOFE5E

EAS il & T v

PL(H)-KFCNERE, K, KIFBRIER, KA 2IHER(L.0 g, 0.003 mol)5 0.17 g E &AL #HA T 80 ml T
JROEE, MAIRZ%:(0.4 g, 0.0036 mol) - [E034 3 he M GAE, BRKET. BAEWHET 500 ml, 2%/
iR, A7 pH{EE) 8. A& FHIRI, RIRHF T4, ZRABRE ARSI & F 5, MALE. &
B, ok, ik, TR, 150669 KENT, AN 151T [4].

B KB TGV AR o BT ARTEE MIATI R, KRS KBTI I B R AW, #3H%

KFHIT

gfﬁgﬂ RHRFER pH . BibE, YUk, SHESGES G, BEAUUEY, T, B4EEKARIT RIS, B

176°C [5].

DOI: 10.12677/0jns.2025.133059 556 SR/ A=A


https://doi.org/10.12677/ojns.2025.133059

AL 55

Bk

T VG T RIBIIR 7 B R AR & A R R R 5 IR PV TV R 18 I N BB RIS W (R 4
KR HRBGREEA pH H . RSP B &4, (ETEE M. a, i, o IEJE FE 2 Mo
MR DO, DARBRME AR RO R TS IR T TR, R RBFIETTIIR S <0 190°C
(6]
KR A VUTT RGN 70 70 P8 A2 3 4 (P00 R AR P T T R 18 N BRI b, 331

gggﬂ REERER pH . SESE R RER A, sk, chul, s i s M AR, L

LERINERIZEL TR ARKREFEET SRR RGN 275.5C [7].
KHEIIT BREETTRBERIR S YIMA N, N-Z B, JF4E S0°C M HEHE:; 2R 8 /5 Ab 2 10 70
WERREL PR, 1LUEIRAE 40°CERIBARA, BEIKREIGITHREEL MK, Sy 253.7°C [7].

4. #R5HF*E
4.1. FRIEBHERIR

AHEFCH B AR PEIT 2 0 Eh 2L 11 5 M4 25 1 s ok B 81 i A4 £ 48 = 40 (Cambridge  Crystallographic
Data Centre, CCDC) Wi . ELIEA iR 25/ S HUK R TUIVT S 4 Mt ghdh, BARSHnE 2 s

4.2. BGSHRFE

— R Hirshfeld R TH 23 #3248 7~ 22 i 2 it v 20— TR0 AR ELAE R 00 22 1) A SRR AL Z Ak o 1 5 958X
AT DR RS TR E 0 FRIMEEECR, 0T LU T rT 84k 7B 9 BLARRE 7+ M AH BLAE A . Hirshfeld
F M HTi2e —FiH T 20 b 2 ¥ [80AH ELAE F AL 2 T 75 i i RS LI 0 vk . BT FAE fR TR i
W% A, @t ST A B R TSR, M — SRR S sy AR BAE R R, /P
Hirshfeld . 7EiX/NRME b, ASEBUE UK X 30T AR R 7 F AN R S FE A TR R, i s
A3 FAE SRR e (R HEARURE SRR B VR R 25 [8] . Hirshfeld 2 fi 40 A4 it 1 i b B s e 1) — 4 &M%, B
Fe g B, R DA A LB 8 A 45 84 1 S 5 Bk B 06 R IR 43 7 B RERFAE[9] - CrystalExplorer /2 {
Hirshfeld R 4> BT 70 Ak o 7 RIAH EAE F SRR A R T . i CrystalExplorer # 47 LA & Ge it
FERTE VEVT B I3 26 A A o 43— 1B B4 F 7 ORE R e

KF Mercury FAF AT DLW TG VT dh B A GRS BT 0t o i 2 A vl AR B v T S Lk
mmER AR E R, KEAT AN R ER . BT &I 5 347 Hirshfeld SR 4T,
A DR B AR PEVT ol AL S5 R 1 Hirshfeld R HT . RIS R TGVTI 2D fegc&il, EHEAFIT
FM, wIRRKETVTAFEE R TSR it sI[10].

5. &ERE
5.1. mikElsH

Table 2. Crystal structure parameters of vinpocetine and its eutectic salts
F 2. KEMTRALRIBNRAENSY

TR KHEMT KEETERES KEETMRE KEETREARE KEMTHRS
ZTRe) A B C D
Crystal system monoclinic monoclinic monoclinic monoclinic monoclinic
Space group P21 P21 P2: P2: P2:
alA 11.267(5) 18.5604(11) 8.4306(7) 6.9140(14) 18.248(4)

b/A 9.518(5) 7.5949(4) 11.0555(9) 11.711(2) 6.4100(13)
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c/A 8.883(3) 8.0212(5) 26.187(2) 13.989(3) 21.004(4)
B 106.59(3) 96.383(5) 95.817(2) 99.90(3) 108.93(3)
VIA3 912.952 1123.70(12) 2428.2(3) 1115.8(4) 2324.0(9)
VA 2 2 2 2 4
Crystal shape prisms prisms prisms prism prisms

TIK 192 293 100 293 293

CSD code LAGZOI EKAWARO01 EVOJAC MUVDOY MUVDUE
5.2. Sar

KFEPHIT L HIL AWM SRR SR 3 R, M A LKBFEEITEES T N A% Cio-He...O1 88, T'E
L B 5 e LA Coo-H...O 8, (EILILAEE AL B. C. D BUARE A0 TAEME C-H...O 8, J
732 A B Coo-Hzo...O B B UK Coop-Hozp...Onp . C AU Cr-Hy...06 LA A D Y Coo-Hzo...0s
H, XA B RS A BT E BB RIFSEARLL, A SN T DAY, (R AN () DA K SIS i A H A EHE
A, XHEStERZ CH >DA >BH >A R > KEHIT.

Table 3. Molecular hydrogen bond parameters of Vinpocetine

#3 KEATHNSTEREN

Form Hydrogen bond
KHFET Ci0-Ho...01 (2.997A, x, y, z, 109°)
Ni-Hzs...02 (2.60A, x, 1 +y, z, 150.1°);
A 04-H27...02 (2.93A, 1 —x, 112 +y, 2 — 2, 159°)

C17-H17...02 (3.34A, x, 1 + y, z, 163.3°)
N11p-Hi1p...Os8 (2.8084, x, y, z, 169°);

B 7 Oos-Hss...Oes (2.713A, 1 —x, —1/12 +y, 1 — z, 175°);
Cisp-Hu1p...078 (3.495A, x, y, z, 158°)
N2-Hz...04 (2.805A, 1+ x, y, z, 153°);

C3-Hsg...04 (3.516A, x, y, z, 161°)
No-Ha...02 (2.577A,1-x,y, 1 -z, 161°);
DM 01-H1...03 (2.598A, 3/2 — x, —1/2 +y, 1 — z, 168°)

Ci-His...02 (3.249A,1-x,y, 1 -z 139°)

5.3. A de MK E T R E MM R 9 F8Y Hirshfeld 3=

H de Wit Hirshfeld 2 LA R 22 B M HERR B Rl A - TR . & 2 B/ 7T RE/-TT
AAE ] H L 5 #5571 Hirshfeld de Z21f0, EATEA BB RITRARFIEG . de 10 02060 R 55 H
TN T B AR, T R € A3 AR AR R AR A . T e R THI 1 WA €5 X Sl R 4 T R AR G A R )
R Rk, SEA K 2 37T, WS AER, 3 Rt i EE S A XK M NEIKCHE A C AL <D Y
<ARL kbR, CRMWAAEmMREN, SIESERMENE.

5.4. KEMTREMFIRE Hirshfeld RERFRIES

TEARTRHOR T TR (AR H AR AR AR UK, BRI L3R i (v S AN oo AN R 2 Jh 7 2 )
PR LERR OV AT e H AP AL RoR R M X3, R It BT RS T, B Rsm
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Figure 2. The Hirshfeld de surface of vinpocetine and its four eutectic salts
2. KEATREMMILZELR Hirshfeld de RE

Figure 3. Shape index of vinpocetine and its four eutectic salts

3. KEATRENMERREMIRIERE

55. KEMTREMFHLRE Hirshfeld REANZHE

KAV S A 4 Rt Ehdt 5 M R RIs B an sl 4 s, SR TR R, MTiR
T S A SOXIEEOR R, WOLGRRIAR AR 2RI A DO 8T
25 BEARL, T P 2R B DX gD s 17 T 25 i L, 3 AT TR 3R i 0 BB, IR WIAHAR 71 2
IR EAE S, 5] 4 FOoRIR KFIET SRS g, W ErTUIE . 78 293 KR, dE Xk
CH <D& <A, XuJUERr C R E MR R, RIA & D SCRRIESE, WA RO HE
¢ C RMMRRENE > D BIRREN > A MIRGEN:, SEMR T KENITER ARG AR E AR T
BORSR T SR Ao
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Figure 4. Curvature surface plots of vinpocetine and its four eutectic salts
B 4. KEATRAMMIE R EE

5.6. K&EMTREMFILFEAR Hirshfeld dnorm RE SR

KEVGT IS 4 LIt 5 M R R o Hrin B 5 pos. SRR A eg, gtk S 2k
PEES UL, LR SRS, EAABOR. B O XIERR R LA B R N, T (X
AR L A X K I . STLL RN 387778 N-H...O. O-H...O ES AR 4K, nnii=
ST R AR 5

0-H-0

cE DEY

Figure 5. Hirshfeld dnorm surface analysis of vinpocetine
5. &M 3THY Hirshfeld dnorm RE 24 [E

5.7. KEMITREMFLRER Hirshfeld I8 EIE S

KFETHIT S I g ER ) Hirshfeld 2D R4 4 &l 6 Brs. 434 Hirshfeld 2D B3 : H...H. O...H LA
K C.. HAER ) F B R4, H. H A O H H4 5. H. HAERIRIR G K ERTT AR, B AL,
C A1 D B E /3 N 71.5%. 55.5%. 59.3%. 53.3%F1 61.2%. M 6 Fh43#rfs, 7E 4 Fidtiide, Hig
MR O 7 F ZAE A B 24 TE e E s, bl O.. . H /EF 1 E55 T H...O fEM /1, O...H %I AL
B. C. D KK 5N 6.2%. 5.8%. 4.6%. 5.4%, Ifi H...O KX 57l 20.5%- 16.6%. 24.2%. 16.4%.
53 FIAI/EH Hirshfeld 2D $i S0 s Bt 7 I A B 4584 43 2[RI A ELAE FH 7 3K

AT AR VETT B AL S Y Hirshfeld A = 4 fa 8080, nT LA IR =~ 77 [ AR F 21K/
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AT o LA, T DO — SRR IR A ELAE T 70, WAL O. . HH...O AR EAE IR EL B M, BRAR TP ) O JiR
TAE NSNS BE B, XHRAETUIT R HIL R RIS AT 7 X LE b, PREWI KRB TITETY
B ERE > TIRIFE R T2 A8, (0 FRITRAMRERAR, #E i BhEZ T .
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Figure 6. Fingerprint spectra of vinpocetine and its four eutectic salts
6. WHEAIT KA MR IR L EE

58. 25 O...H HE/EA &Lz G x4

WHERIRIE: KFEATTILMEZ RS SN A B 176°C [5]. B RUAIHA SN 190°C [6]. C BUHIME A
2755°C. D B siR 253.7°C [7]. Hirshfeld 73 #1521 € & 501 [AAH BARHAES 4 FhilidT 1 adh. K
F VYT ()3 5 3k 2 a] 5 B 6 0 DX SRR R A e . — R, 01 PO U D oo S PR [11], 11 7 SBOR
THORBA M, 2R SR O H MEAER otk b 598 sl G, ESE T S A 540 BLAE H
2 S it PRI S S AL P I I R R
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290 2755
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270 253.7
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Figure 7. The correlation between melting point and O...H contribution ratio
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Table 4. Table of correlation between melting point and proportion of O...H interaction
F 4. BR5 O HEEER St EEX MR

Y5 KHET AR B #Y CH D %Y
0..H% 55 6.2 5.8 4.6 5.4
15 I °C 151 176 190 275.5 253.7

5.9. S FiEEE(ER BT E RS

KH CrystalExplorer #4F AT DAMER IS b R Gt o MK AR PU VT B L3 i 3h 407 (a1 /6 F 7 =X T 1)
KN, TH AR A ESAH BAEH BE(Bw) [12]: Etor = KeteEele + KpolEpol + KaisEis + KrepErep 745 Eele AFHHL
Ae Epot IMALBE. Edis NEELRE. Ewp NHEFRE, FH kee=1.057, kpoi=0.740, kgis=0.871, krep=0.618.

5 NI BEAER RETH RS HIE IR . 200, ST RKEITIMUMIL RIS, OHEee
AWM. BS L, SRR, IE LR S 1 AR AR I RE B U, AR I AT . R C
M REER K, KEETE TS5 3.8 A U Py -7 IRAEE 2 AR AR BLAE &G, S BAE
ReZ F1oN—262.7 kd-mol ™, A& & T 4% AL B D FKFEPEYT & 7040 EAEH 88 (779 8-191.1 kJ-mol 2.
—180 kJ-mol*, —176.7 ki-mol™?), JfH &% C M EHRE v—440.4 kJ-mol™, s T H AR =Fhd 2y, i se
bref, defl C M EA S EN, SRS, MR FEOsMIERn, HRE4RER
TERIL & DUG @Ak RE /N T RKRABF VI A S, IR HARRE T KRG IT TR L & G Vi R MRS 2R IR SR T 1 J5
Al

Table 5. AA-CLP lattice energy calculation
F* 5. AA-CLP RigaEE1HE

Form CSDcode Eele/lkJ-mol™  Epa/kJ-mol™  Edis/kd-mol™  Erep/kd-mol™  Eto/kJ-mol™?
KHEIT LAGZOI -72 -21.4 -387.6 201 -305.6
FormA EKAWARO1 28.6 —88 -321.1 199.5 -191.1
FormB EVOJAC —42.7 —-16.3 —263.2 169.9 —180
FormC MUVDOY 121.2 —159.7 —440.4 179.2 —262.7
FormD MUVDUE -3.3 —114.9 —315.6 228.6 -176.7

Figure 8. The intermolecular interaction modes in vinpocetine and its eutectic salt crystals
El 8. K&ERTREARRREH I FENERAR
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KB SLHIL A R R b 71 0 O R 8 o, AFEBHE R 2770 mAERE 5 O KE
PEVT 3 F IR BA AR A AR e . ELKBRTET AP0, 38 A BERIMVERHE N, A MBEE G TESR
12 A AFIAREAE I RE. B dh 7% 16 Fh. C 71 19 F, D 7l 13 Fbo X ATLLMER IS b R GTit e K&
LT E e NG e B TV D (VA D W D N

6. FRE5REGE

ASCEVEE B M TR VT 5 Al 4 Pk dnsh 0 RS M 257, IRARI T RBEIETT IR L dh i
JaPE BRI A ENL . AR PG T R Al 205 I RUR 355251, A Hirshfeld 2070 7 A — 4Efa 20 B
T, RIVESS O H MEAR M vtk L) 2 [E A7 A2 B B I DA SG R &, B O.L H ATEL/E I Jy ok be
Bl R, OB, T ELBIRA C R iR B TR AR RETH AL, EmifasEtt C AR
Hrf s pes, X 4R GLRHIUHRE M AR GER T KB AR RS S TERC R,
e AL TE R g T B, XSS G MR T A AL B T R

EHEUmHE

LA T LRSS HEH TN IR 51 81(2023); AR B K 2% 0 2 Bt K 25 A S BB Ul R oKl T
H (YXQ2024005, XCX2025130, XCX2025141); VLIr R F 4L RH 0 5 — M0 H (2023SJYB0659); A<
A K5 R 2 B — L UR AR 1 10T H (y1ke2304)

&5k

[1] Lu, B, Liu, S. and Yan, D. (2019) Recent Advances in Photofunctional Polymorphs of Molecular Materials. Chinese
Chemical Letters, 30, 1908-1922. https://doi.org/10.1016/j.cclet.2019.09.012

[2] Chistyakov, D. and Sergeev, G. (2020) The Polymorphism of Drugs: New Approaches to the Synthesis of Nanostructured
Polymorphs. Pharmaceutics, 12, Article 34. https://doi.org/10.3390/pharmaceutics12010034

[3] Zzhou, Y., Wang, J., Xiao, Y., Wang, T. and Huang, X. (2018) The Effects of Polymorphism on Physicochemical Prop-
erties and Pharmacodynamics of Solid Drugs. Current Pharmaceutical Design, 24, 2375-2382.
https://doi.org/10.2174/1381612824666180515155425

[4] Yutaka, K., Tomoyuki, I., Akiyo, H., et al. (1933) Synthesis and Pharmacological Evaluation of (Nitrooxy) Alkyl
Apovincaminate. Journal of Medicinal Chemistry, 36, 2171-2176.

[5] Arhangelskis, M., Bu¢ar, D., Bordignon, S., Chierotti, M.R., Stratford, S.A., Voinovich, D., et al. (2021) Mechanochem-
ical Reactivity Inhibited, Prohibited and Reversed by Liquid Additives: Examples from Crystal-Form Screens. Chemical
Science, 12, 3264-3269. https://doi.org/10.1039/d0sc05071qg

[6] Golob, S., Perry, M., Lusi, M., Chierotti, M.R., Grabnar, I., Lassiani, L., et al. (2016) Improving Biopharmaceutical
Properties of Vinpocetine through Cocrystallization. Journal of Pharmaceutical Sciences, 105, 3626-3633.
https://doi.org/10.1016/j.xphs.2016.09.017

[71 Ma, Y, Ge, S., Wang, W., Zheng, Q., Zuo, Y., Zhong, C., et al. (2016) Novel Perchlorate and Phosphate Salts of
Vinpocetine: Characterization, Relative Solid-State Stability Evaluation and Hirshfeld Surface Analysis. Journal of Mo-
lecular Structure, 1105, 1-10. https://doi.org/10.1016/j.molstruc.2015.10.029

[8] Zhang, B.X., Zhang, L., Gong, N.B., et al. (2018) Structural Analysis and Hirshfeld Surface Analysis of Two Isoniazid
Cocrystals. Hers for Women’s Health, 37, 12-15.

[9] Bano, H., Hussain, S., Khan, K.M., Perveen, S. and Yousuf, S. (2017) Crystal Structure and Hirshfeld Surface Analysis
of 1-(4-Bromophenyl)-2-{[5-(Pyridin-3-Y1)-1,3,4-Oxadiazol-2- Y] Sulfanyl}Ethan-1-One. Acta Crystallographica Sec-
tion E Crystallographic Communications, 73, 623-626. https://doi.org/10.1107/s2056989017004819

[10] Gavezzotti, A. (2002) Calculation of Intermolecular Interaction Energies by Direct Numerical Integration over Electron
Densities. . Electrostatic and Polarization Energies in Molecular Crystals. The Journal of Physical Chemistry B, 106,
4145-4154. https://doi.org/10.1021/jp0144202

[11] 1RES2, RHE, A, 5 ST RO I E 55 BAE H B IR [D/OL]. R, 1-7.
http://kns.cnki.net/kcms/detail/11.1815.06.20250224.1648.019.html, 2025-03-14.

[12] kW22, &, ML, 55 B AEMEE 2 &2 IR A AR A 5 [0). AR5 R, 2024, 36(10):
2316-2324.

DOI: 10.12677/0jns.2025.133059 563 FIAR R


https://doi.org/10.12677/ojns.2025.133059
https://doi.org/10.1016/j.cclet.2019.09.012
https://doi.org/10.3390/pharmaceutics12010034
https://doi.org/10.2174/1381612824666180515155425
https://doi.org/10.1039/d0sc05071g
https://doi.org/10.1016/j.xphs.2016.09.017
https://doi.org/10.1016/j.molstruc.2015.10.029
https://doi.org/10.1107/s2056989017004819
https://doi.org/10.1021/jp0144202
http://kns.cnki.net/kcms/detail/11.1815.O6.20250224.1648.019.html

	长春西汀及其共晶盐分子间相互作用的分析研究
	摘  要
	关键词
	Analysis and Study on the Interaction between Vinpocetine and Its Eutectic Salt Molecules
	Abstract
	Keywords
	1. 药物固体形式背景和研究意义
	1.1. 药物不同的固体形式介绍
	1.2. 药物的不同盐型介绍

	2. 长春西汀介绍及缺陷分析
	2.1. 长春西汀的介绍
	2.2. 长春西汀的缺陷分析

	3. 长春西汀共晶盐的制备
	4. 材料与方法
	4.1. 晶体数据来源
	4.2. 软件分析方法

	5. 结果与分析
	5.1. 晶体结构参数
	5.2. 氢键分析
	5.3. 用de映射长春西汀及其四种共晶盐分子的Hirshfeld表面
	5.4. 长春西汀及其四种共晶盐Hirshfeld表面的形状指数
	5.5. 长春西汀及其四种共晶盐Hirshfeld表面的弯曲度
	5.6. 长春西汀及其四种共晶盐的Hirshfeld dnorm表面分析
	5.7. 长春西汀及其四种共晶盐的Hirshfeld指纹图谱分析
	5.8. 熔点与O…H相互作用占比之间相关性
	5.9. 分子间相互作用能计算及分析

	6. 结论与总结
	基金项目
	参考文献

