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Abstract

The geometrical and electronic structures, spectral properties of 16 active analgesia components
of Gelsemium and Morphine were calculated at the X3LYP/6-31++G(d,p) level and Concept-DFT
was also employed. The computed results indicate that: Structure of the active analgesia compo-
nents of Gelsemium is similar to the partial structure of morphine. The infrared absorption peak
of active analgesia components is mainly distributed in the three regions in wave number of 1700 -
1832 cm-1, 3500 - 3600 cm-* and 3730 - 3860 cm-1. To characterize the solvent effect, the polarity
of all compounds is larger than that of gaseous states. The values of electronegativeity, hardness,
softness and electrophilicity indexes of gw7, gw8, gw1l2 and gw15 are in good agreement with
Morphine. Among all of the compounds, the pharmacokinetic evaluation of gw?7 is the optimal.
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Table 1. Active analgesia components of Gelsemium and Morphine

1 AR AR FIDHERY S F R

5 b4 Vi Y TR e
gwl Gelsemine (¥9W1 & H') Ca0H22N20; 322 1
gw2 Gelsemine N-oxide CaoH22N,04 338 1
gw3 Gelsevirine Ca1H2N203 352 2
gw4 19-(R)-Hydroxydihydro gelsemine Ca0H2sN203 340 1
gws Koumine (B & T) C20H2,N,0 306 1
gweé (19R)-Kouminol Ca0H24N;0, 324 1
gw7 Koumine N-oxide CaoH22N,0, 322 1
gw8 Humantenine Ca1H26N,03 344 3
gw9 Gelsenicine () 2 C.) C19H2N;03 326 2
gw10 Gelselegine (B4 #5T5) C20H26N204 358 3
gwll Humantenmine (& & BT H) Ci19H22N,0; 326 2
gwi2 Gelsemoxonine Ci19H2N205 358 3
gwl3 16-epi-voacarpine C21H24N20, 368 3
gwld Gelseamydine C2oH3sN20g 508 5
gwis 19-(2)-Taberpsychine CaoH24N,0 308 0
gwi16 Gelsemamide (91 P4 ik 1) Ca0H24N20, 356 1
morphine Morphine (T k) Ci7H10NO; 285 0

5 AFERR, e HEE ] T s kP AL 2GR E R, A AR N e e AR R . C5. C6 Al C14
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Figure 1. Structure of active analgesia components of Gelsemium and morphine
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Figure 2. Infared spectrum and UV-Vis spectrum of active analgesia components of Gelsemium and Morphine
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Table 2. The stretching vibrational frequencies (vic-o), Vin-ny @Nd Vio.n)) Of active analgesia components of Gelsemium and
Morphine
< 2. HVIEREEMER S SBMHE C=0. N-H 1 O-H B2 {R4atikansnzg:

%5 Vic=0) VIN-H) Vio-H)
gwl 1710.8 3560.6 -
gw2 1712.8 3558.8 -
gw3 1729.1 - -
gw4 1700.6 3561.4 3841.8
gw5s - - -
gwé - - 3735.9
gw7 - - -
gws 1780.0 - -
gw9 1789.1 - -
gwl0 1795.6 3500.6 3852.7
gwill 17955 - -
w12 el 3561.6 3757.8
gwi3 1793.2 3683.4 gggg
gwid 1oo5 . 38432
gwis - 3677.4 ;
gw1l6 1747.0 3476.7 -
morphine - - ggggi
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Figure 3. Dipole moment (u) of active analgesia components of Gelsemium
and Morphine
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Table 3. The values of electronegativity (y), hardness (1)), softness (S) and electrophilicity (w) of active analgesia compo-
nents of Gelsemium and Morphine calculated at the X3LYP/6-31++G(d,p) level

3% 3. £ X3LYP/6-31++G(d,p)/K Fit BS B SAMIERE M R FSHEE R A () BEE M), KEO)FIFEERIER (o)

) y/eV nlev Slev? woleV
Gas Ethanol Gas Ethanol Gas Ethanol Gas Ethanol
gwl 0.12 0.12 0.19 0.17 5.31 5.72 0.04 0.04
gw2 0.13 0.14 0.19 0.19 5.14 5.19 0.04 0.05
gw3 0.13 0.13 0.17 0.16 593 6.14 0.05 0.05
gw4 0.12 0.12 0.18 0.17 5.56 5.75 0.04 0.04
gw5s 0.13 0.13 0.17 0.16 5.94 6.25 0.05 0.05
gwe 0.11 0.13 0.16 0.16 6.12 6.13 0.04 0.05
gw7 0.14 0.15 0.19 0.19 5.25 5.22 0.05 0.06
gws8 0.12 0.12 0.19 0.18 5.35 5.44 0.04 0.04
gw9 0.11 0.13 0.17 0.20 5.98 5.11 0.04 0.04
gwl10 0.13 0.13 0.19 0.20 5.29 5.03 0.04 0.04
gwll 0.13 0.13 0.19 0.20 5.16 5.04 0.04 0.04
gwl2 0.14 0.14 0.20 0.20 5.10 4.98 0.05 0.05
gwl3 0.11 0.11 0.15 0.17 6.66 5.78 0.04 0.03
gwl4 0.13 0.13 0.20 0.20 5.05 5.04 0.04 0.04
gwl5 0.11 0.11 0.18 0.18 5.65 5.43 0.03 0.04
gwleé 0.11 0.13 0.18 0.22 5.62 4.60 0.04 0.04
morphine 0.14 0.11 0.10 0.20 10.45 4.94 0.10 0.03
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Table 4. The pharmacokinetic parameters of active analgesia components of Gelsemium and Morphine

3% 4. HVEREEME RS TSR EN N FE S

CYP1A2 CYP2C9  CYP2C19 CYP2D6 CYP3A4

E LTI T TN T T TR 170 T e LogP PPB CNS

gwl 0.31 0.33 0.42 0.40 0.47 2.23 —-2.37 80%
gw2 0.35 0.31 0.41 0.28 0.48 1.85 —2.65 90%
gw3 0.30 0.31 0.43 0.37 0.45 2.19 —2.78 80%
gw4 0.39 0.37 0.44 0.51 0.50 3.23 -2.31 92%
gw5 0.39 0.37 0.44 0.51 0.50 2.23 -2.31 92%
gweé 0.29 0.34 0.41 0.50 0.46 2.11 -3.03 91%
gw7 0.48 0.39 0.51 0.47 0.51 2.72 —2.80 97%
gw8 0.27 0.35 0.37 0.37 0.48 3.39 —2.56 87%
gw9 0.24 0.30 0.39 0.40 0.54 2.19 -2.02 27%
gwl0 0.31 0.37 0.40 0.38 0.49 1.17 -3.49 51%
gwll 0.26 0.31 0.39 0.39 0.46 2.00 -2.18 39%
gwl2 0.32 0.36 0.45 0.37 0.41 1.67 -2.28 18%
gwl3 0.34 0.34 0.42 0.48 0.51 1.97 -2.38 43%
gwl4d 0.28 0.33 0.38 0.37 0.50 1.59 -3.61 58%
gwl5 0.49 0.39 0.44 0.51 0.49 4.09 -1.72 86%
gwl6 0.38 0.37 0.44 0.38 0.51 1.48 —-2.72 82%
morphine 0.15 0.14 0.22 0.50 0.33 0.69 —2.63 35%

XA RS, RN B A 25 & 22 e 25 ) o A AR I BB 222450, R AMTER N3 121
—ANEERE, U259k RE S S 25 O HEIE R R R, oM E R S E V)58 R B HIME
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CYP2D6 Fll CYP3A4 7t M i 72 vh B Yo MER AL AR FH o 11 B 55 B oR, g iEXT CYP1A2, CYP2C9.
CYP2C19 B A HADHINE R, A2 W BRI MR gwll e N, CYP2D6 B4
I R, AR ER S TR R T gwds gw5s gw6. gw7 B gwl5 XF CYP2D6 i il 1 F 5 e mEAH AL
gr BRTR, gw7 W23 71 50PN 5 A U I TR B A bR A

4, g5ig

K X3LYP % 532 o B 18 (DFT)1E 6-31++G(d,p)ZE 4 /K i+ 58 16 FhEE 75 14 520 AT HE R L
&y, R SR FH AR A 0% AT (PC M) AL £ T v VA 358 3 BH VA SR BB 6] T LA S5 R sl o TR 45
IR 1) B I EERR VG MR A 4 T B R PR 05 IR A R, SRR AT DLOd R YA AR ) SR AL S S A
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TR B AEAE = AN R I B - C=O W N-H AT O-H 4 gw16 1) C=0 W fig g 5 EAH L 2T %2 1 15 nm.
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