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Abstract

Recent studies have shown that the new buxus alkaloids isolated from poplars have many phar-
macological activities, and these components are getting more and more attention. In the early,
four new n-acetylated buxus alkaloids derivatives were obtained from the separation of arthro-
pods mole cricket. In this paper, the Gaussian software was used with the density functional
theory, the differences between the structure and activity of the four new n-acetyl salicylic alkalo-
ids derived from the separation of talus gryllotalus from arthropods and three alkaloid template
molecules of three species of plants were studied. The results indicated that the chemical bond
length, charge and stabilization energy of these new n-acetylated buxus alkaloids were different
from those of buxus alkaloids of plants due to their structural differences. It needs further study
and discussion to reveal the different biological activities or special structure-activity relationship
rules that may have.
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EMNEMEIES R MEEAR, HGHMERE, FERSRATERE. K. R REAER
. T IZEYTP ARG R, BERNTEGAED. (HH AT S A A 0
FEIBAETHIHIN B (1] [2] [3] [4], XL AW A TS B A 22 A IR 98, ANMRT LU F 35 4 J8
HEYZ AN AR PR, a2 M E R AR IE5]-[12].

AL Gaussian A AT G, K TUF AR CABUE 5 iR T Fe AL 8 i, R T B i, xd ik
ANFRRAL B . HT . BIIERE T AT R, AT H AN R AR P P AR s i S A AR TR 2
2. ARAZ*

PLesEtgan i 1 s B =Rk B YR & RS A S FIERER ST, NET o0, RIESHE
BT aa g, BHEMS AAFEXE, Fridh 1 X, 21X, 3 X, 4 X,

EL 4 5 2l gt b 43 B 1R DU R SR AR B A A R T N- LB o FIOAT AR, s an i 2 Fros

T LL Gaussian ARG, KH S B b3lyp KA, 78 6~31 g (d, p)FE4L/KF T Xtk &4t 47
Ak, HHEAT 78R HT(FREQ)M AR EEHIE (NBO) /3 HT
3. ER5

etk Ja s e S S AT A o TR BN 3 B .

3.1. K4

4RI R, AL, A2. A3, A4 DRI SER DT rl. 2. 3 BVUAAFE, Wni ek, ~NEF o0

this, $ZBEIRHAE S T HRROARAMER AR XS, fridh 1 X, 2 X, 3 X, 4 X 2505 Al. A2,

A3, A4 5rl. 2. 13 WS U Xk s K47 00, DAL E SR sk e 1 IR 2 . B
AN A, 1A=10""%. & 7% S H Gaussian A AEER, W& 3 Fix.
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Figure 1. The template molecular structural formula of Buxus alkaloids
from plants

1. EYEAEEMRER S F RSN

211X, Al, A2, A3, A4 ¥4l SooHh ERBEH A, B3R 1 ATA%YE C49 HEM 050 #
ZHURIS, C49 53 EAHATH C T C4. CS MBEKIG R, NETHHMMAEE, BEKBRE, Ik,
BEBASE o BRI ol 120 13 BT BRER E IS, T B, (bR C4-C49. C5-C49
BB s P AR, p BT ERAIIEIN, RUEE K LB 7 7K, BRI, Faw PEAR B

EHEERI AT AT, 2 IXBEAR 21 1 b CS1 A4, 2 b C51 E#E#IE, 3 b C51 Bk, Al
A2, A3 I C51 BRI EY), A4 L CS1EHE A Yl EMEERELEYEURE, C51-075
KL C51-H54 K 4 12 BB IEEERIM A WEURE, C51-075 MKW AEK: 2 3 BRI,
REA A EURES, C51-075 M KA . LM LAEYh RSO M C10-C51 KA K,

A TR 2 TR, A rl. 12, 13 78 3 X _E&5MHIE, Eb S K, ey AL,
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Figure 2. The molecular structural of Buxus alkaloid derivatives
from arthropod mole cricket
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Figure 3. The optimized molecular configuration of Buxus alkaloid derivatives

B 3. AR EE IR EITE YIRS Fiad

Table 1. Partial chemical bond in Zones 1 and 2
1.1 XF 2 XA LEREEK

ED C4-C49 C5-C49 C10-C51 C51-H54/075/C83
rl 1.5209 1.5354 1.5452 1.094
12 1.5212 1.5378 1.5465 1.4213
13 1.5135 1.5375 1.5521 1.5202
Al 1.5394 1.5634 1.5496 1.4353
A2 1.5395 1.5639 1.5487 1.4381
A3 1.5392 1.5469 1.5487 1.4381
A4 1.5387 1.5474 1.5440 1.0959
Table 2. Partial chemical bond in Zones 3 and 4
2.3 X1 4 XEAUFEREK
A& C26-C34 C34-C36 C34-N40 C26-C27 C27-C28
rl 1.5597 1.5427 1.4778 1.5621 1.5406
12 1.5560 1.5405 1.4953 1.5819 1.5374
13 1.5584 1.5438 1.4751 1.5875 1.5640
Al 1.5544 1.5386 1.4976 1.5641 1.5408
A2 1.5544 1.5386 1.4680 1.5643 1.5408
A3 1.5597 1.5385 1.4677 1.5708 1.5408
A4 1.558 1.5387 1.4687 1.5707 1.5475

A2, A3 Fll A4 7E 3 X BEMAHIR], BRI R B bbb &9 11 5 AL 8K, 1k
EWrl h N4O _FEEREAS I, LAY AL T N4O BIERE - AIRIER—ANE. 1] PR C34-N40 L
Al LR EE C34-N40 #EKEK

&P r1. Al A2, A3 Fil A4 1E 4 X B, KR, WA/ Al RIBR S ¥ 12, 3
FEE. Al N 2 fuochh BRI AU, HOCEEIL 24 C26-C27 B LLAL &4 12 b 325 C26-C27
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KB, Al e C27-C28 B r2 Wb 228t C27-C28 B K E K,
Al N3 HooIh E g S B, Hoem b S5 C26-C27.C27-C28 Lt r3 Fh e i 8 C26-C27C.
C27-C28 KT, a2, C-27 R SEEN, KTk,

3.2. BRI

BEBIE 73 HT(NBO)THE ¥ AR FBL A (B 45 3 BTz

F AR 3 00, BEARAT T rls 12, 13 7E 1 X RE5IAMHTE, SCHEIR T C49 HAR MM, A
YAl A2, A3, A41E 1 X RZ5RAHIR], C49 AR MM EEL, FIt A T/LEILEY i1 5HEY Al |
C49 K ESREFE, M ERATUUE RIS Al | C49 HARMAHELL r1 E C49 EHAREREAR, fu it
B, C49 ErRLFHOIEM, NE T MMAEE, X eeh TR EEME R, FR, A& 3 TREH,
&Y Al A2, A3 H C51 ESRAATELL r1 B CS1 M ERERE R, FEMRD. LEY A4 51l
782 X EE5RIAMTE, e CS1 B AR M i Ber, S TR . (hE Al. A2, A3 C51 IERHE
B EE 12 o C51 [ E AR EAR, BN, A B RO N, (HERAR, X2 T AL A2,
A3, 2 HER: CS1 IR FHIFE. thEY A4 CS1 I ERHEGTELL 2 o C51 B SREAT{EAK, FHEm
B, HAREECR, 1XATREAE TR A5 R R B T . A AL A2, A3 P CSLIE SRR
FiELE 3 CS1 M EAREAER, AEMRD. 1Y A4 H C51 I ESRBEAELE 3 1 C51 ERHE
WA, FARAIEN, FEATRER TSGR T, EALEYT C34 FEENRE AR, i
C34 W ER M EER, BT EEL, fFEE3IdRER.

HERTTAL, WA rly 12, 3 1E 3 X EEMIE, EY Al A2, A3, A4 7£ 3 X EZ5HHH ],
BRI FOB rl 5 AL S ERE. 3 3 TN, b a Al o N4O 19 AR TR EL Ak &4 11 o N4O 1 1 2R H
FEEAG, AR, ARSI, (k&Y rl. Al A2, A3, A4 7F 4 X EEEFIMIF, B ERT C27
AR E T, BT RS, IR &Y Al 54069 2. 3 FIHs . (WEY Al
W C27 AR FAHE L 12 H C27 B E AR AT A, A, A B ECE . ED AL HC27 1
HARHATE L 3 o C27 (W EH AR AR, ST 3G

3.3. NBO 43#fr

H AR BEHIE (NBO) 73T (11 5. 45 SR T 3R A [ J 18] i 1 HOAS AR 1 0L A S 28 T i e R 1) “ A
SEARE” » — T AR PUEBRIE B S PUE, XA DU MR R RE R R, XM BRI T

Table 3. Partial nature charge in Zone 1~4
3. 14 XEA R TR B REBTT

& 1 [X C49 21X C51 3[X C34 3 [X N40 41X C27
rl 0.60295 —0.68209 —0.04804 -0.51005 —0.46474
2 0.60343 -0.09008 —0.05479 - 0.10731
3 0.59814 -0.57343 —0.04493 - —0.33665
Al —0.46216 -0.10159 —0.04995 —0.66989 —0.46558
A2 —0.46203 -0.10303 -0.05015 - —0.46552
A3 -0.45720 —0.10459 —0.04970 - —0.47092
A4 —0.45694 —0.68343 —0.04952 - —0.46968
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Table 4. Partial electron donor and accepter and stabilization energy

4. BOBRFREBRAMBENLRE

WwEY Donor Acceptor E, (kcal/mol)
LP(1)050 RY*(1)C4 1633
rl LP(1)050 BD*(1)C4-C49 20.00
LP(1)050 BD*(1)C5-C49 19.09
3 LP(2)090 BD*(1)C27-C89 20.32

Table 5. The total energy of compounds
=5 UEVNFREEER

e

a
HF &= —1433.3058 —1583.7306 —1738.5770 —2120.9104 —2006.7930 —2005.5693 —1510.7447

3

rl r2 r3 Al A2 A3 A4

THIEEA. e R, BIFERERTR . 2% 4 FHIH T E P JET 1A B 13 2R A D

&P 2. Al A2 A3, A4 FHTPHMRRISZ R 2 8 A BEAE AR, AR EIbEE Bt Hik
BEYIH. HE4TEH, ] BF =M R RS RRE b RE B EECR, BV M5 050 B3] 5
T C49 FL 55 C4-C49. C5-C49 EAHEAE A LLIR . 3 T T 090 B33 4 C27-C89 2
() AR LA AR, 15 B Pl A7 MK ) AU R ) PR B M e

3.4. WEMSH

WEVIH RE B AUMAZE . Gaussian B/ P RLAL(OPT) TR 45 R #2417 T 1A RN S RE R fE
RN 5 P R AN E T RER AT au..

HIZE 5 T ALY AL A2, A3 KRR BRER LB, PULE MR E, (e il KR RER R
. R EAEEE, YRR ER

4. g

LL Gaussian BAF N6, K =Pk B Y H WM EDI0 TR R 1, A R sh 4 ikt
o B L P DU A N- 2B 35 B0 A MDA T A Mg AT S5 R A SRS BRI 0T o PSR PR T B LR 45 R A
TEERTREESE TR XA F AL BT BN [ R A (A T PR A RR T T LT
AL T LT T BEAR A X HARBEFLIE(NBO) I THELAINS EE M T 45 R R W] T N- LBt 31
AW T BRI R, M ERRE s MR T AR R R AR UM TIaY Al A2,
A3 RRBRER AL, SHERE, WaY vl SHRARE. RN, KT IXPEA FRIEAIANE 45
R B R A2 D 2 P2 e BT T, o T EA GRS E VE S AL A B B A . LT B T K T I B
YIRS, BE— DAl CLHEWT, B R UR N- 2 5 A WD BRe L 45 44 4 A2 0 23 A F 9 B8 51 N3 H B2k
SR 2 X LA A T R R

E&WE
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