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A Novel Index of Vertex for Hetero — atoms in Molecules

LI Xin- Hua  ZHU Long - Guan™ YU Qing - Sen
( Department of Chemistry, Zhejiang University, Hangzhou , 310027)

Abstract In this paper, we define a novel valence of vertex for hetero — atoms used in molecular topology.
The novel valence of vertex can unify the form of vertex valence of various atoms, have explicit physical
meanings, and show linear relationship with Mulliken electronegativities. By using the novel index of vertex,
different oxidation states for the same atom can be distinguished. We have also generalized the valence and non
~ valence indexes to hetero — atoms. Results show that this new index keeps all information of the molecular

connectivity method but is superior in dealing with the electronic — properties of molecules.
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Hep 67 56 AR E  MERFHM R FIEN S
W,z WRET B SMY B TR b —S T A
o BKETFIH, 8 BREBETERK o AEL N
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Hir e F S BAE 24 Y IE B A X S R F RO B, 24D
FEABH O IGERL. BT A CE L EFH
RS LLEBOA A BIE FEXT BN S EE N
Hre| FRVRS] M SRR FEX A RIER
c BB TR, YHEE X LEHH, BN 5EM K
#rz 25 Mulliken B B A RIB AR, InJF
B(T) IR, Xy 8 Mulliken 14, A TR (5),
(6)E XM BAMGIENTENMZE, S ARER
#2,FREEE, R AHXRE, N AR, H i
(7 BIA S ) R M B R B T SR F e F
EMER ITRERYI TR

£1 FRRFHEHERTF A EHS5 Mulliken B H1E

Xyu/eV

Py N
HFE RS AfH Xy/eV () B
H 8 0.00000 7.170000 7.438663 ~0.268662
B sp? 0.00000 6.340000 7.438663 - 1.098662
c % 2.00000 10.390000 10.075962 0.314038
sp? 1.00000 8.790000 8.757313 0.032687
sp’ 0.00000 7.980000 7.438663 0.541337
N & 5.00000 15.680000 14.031912 1.6480808
sp? 3.75000 12.870000 12.383599 0.486401
sp° 2.50000 11.540000 0.735287 0.804713
0 sp? 750000 17.070000 17.328535 -0.258535
sp’ 6.00000 15.250000 15.350561 - 0.100561
Si p 0.88000 9.060000 8.599074 0.460926
sp’ 0.44000 7.900000 8.018868 ~0.118868
5’ 0.00000 7.300000 7.438663 - 0.138662
P sp 2.20000 11.350000 10.339692 1.010308
5’ 1.65000 9.670000 9.614434 0.055566
s’ 1.10000 8.900000 8.889177 0.010822
] ap? 3.30000 10.880000 11.790207 -0.910207
sp’ 2.64000 10. 140000 10.919898 - 0.779898
cl s’ 4.62000 11.840000 13.530825 - 1.690825
Xu=7.4387 + 1.3187A(8%-6;) (7)  WIESCREBRIEF i F a4 5 E AR, B
v 297 - 5,) HrSIEM IR 5 R AR T RETSE
HF AGS1-8) = =7 > S=0.8083, F=  gumpage vy Rarmim=(5) 1 (6) B BB R

235.3744,R =0.9657, N=19.
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AH=662.3445 + 789.4480A Oy, (10")
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(1)F(11’).
A(AH}) = - 1120.9355 + 562.5906 °y3 -
105.9374A' y,
§=136.4530, F=92.1575, R=0.9665, N =16
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lIgS=-0.6416 + 0.6848 %y} (12)
$=0.5055, F=273.1413, R=0.9430, N =36
lgS= -6.7026 + 2.5254 %y}
$=0.3763, F=520.1954, R=0.9688, N =36

(12")

lgP =0.7473 + 0.5031 %y} (13)
$=0.2735, F=503.3471, R=0.9678, N =36
lgP= -3.6764 + 1.8485 % (13')
$=0.1479, F=1804.6560, R=0.9907, N =36

F2 -1gs F-1gP HERAE

585 e *xp oxptt -lgs -lgs* -1gP -lgP*
1 Py 9.8034 5.5714 7.7600 7.3674 6.4200 6.6226
2 Phol 8.6695 5.1429 5.6500 6.2851 5.6900 5.8303
3 1,2,4,5-PhCl 7.5355 4.7143 5.5600 5.2008 5.0500 5.0381
4 1,2,3,5-Phcl 7.5356 4.7143 4.7900 5.2028 5.0500 5.0381
5 1,2,4—PhCl 6.4017 4,2857 3.5700 4.1205 4.2700 4.2459
6  1,2,3-PhClh 6.4017 4.2857 3.7600 4.1205 4.2700 4.2459
7 1,3,5-PuCh, 6.4017 4.2857 4.4400 4.1205 4.2700 4.2459
8  1,2-PhCh 5.2678 3.8571 3.0100 3.0382 3.5500 3.4537
9  1,3-PhCh 5.2678 3.8571 3.0800 3.0382 3.3800 3.45%7
10 1,4-PhCl, 5.2678 3.8571 3.2100 3.0382 3.5900 3.4537
11 P 4.1339 3.4286 2.3500 1.9559 2.8100 2.6614
12 1,2,4,5-PhBr, 10.8447 5.2857 6.9800 6.6459 6.0100 6.0944
13 1,2,3-PhBr 8.8835 4.7143 5.0300 5.2028 4.9800 5.0381
14 1,2,4-PhBr 8.8835 4.7143 4.5000 5.2028 4.9800 5.0381
15 1,3,5- PhBr, 8.8835 4.7143 5.6000 5.2028 4.9800 5.0381
16 1,2-PhBy 6.9223 4.1429 3.5000 3.7597 4.0700 3.9818
17 1,3-PhBp 6.9223 4.1429 3.3800 3.7597 3.7500 3.9818
18 1,4-PhBy 6.9223 4.1429 4.0700 3.7597 4.0700 3.9818
19 PhBr 4.9612 3.5714 2.6400 2.3167 2.9900 2.9255
20 1,2-PhR, 3.7559 3.5714 2.0000 2.3167 2.5900 2.9255
21 1,3-PhF, 3.7559 3.5714 2.0000 2.3167 2.5800 2.9255
2 1,4-Ph, 3.7559 3.5714 1.9700 2.3167 2.5800 2.9255
23 PHF 3.3780 3.2857 1.7900 1.5951 2.2700 2.3973
4 1,2,3-Phl 10.5000 5.1429 6.1800 6.2851 5.8600 5.8303
25 1,2,4- Phl, 10.5000 5.1429 5.9300 6.2851 5.8500 5.8303
2%  1,3,5-Phl 10.5000 5.1429 6.8500 6.2851 5.8500 5.8303
27 1,2-PhL 8.0000 4.4286 4,2400 4.4813 4.6500 4.5100
28 1,3-PhL, 8.0000 4.4286 4.5700 4.4813 4.6400 4.5100
29 1,4-PhL 8.0000 4.4286 5.2500 4.4813 4.6400 4.5100
30 Pul 5.5000 3.7143 2.9500 2.6774 3.3600 3.1896
31  1-Cl-2-Br-Ph 6.0951 4.0000 3.1900 3.3990 3.8300 37177
2 1-CQ-3-Br—Ph 6.0951 4.0000 3.2100 3.3990 3.8300 3.7
33  1-Cl-4-Br-Ph 6.0951 4.0000 3.6300 3.3990 3.8300 37177
34 1-Cl-4-1-Ph 6.6339 4.1429 4,0300 3.7597 4.1200 3.9818
33 1-Br-2-1-Ph 7.4612 4.2857 3.8300 4.1205 4.3600 4.2459
3 1-Br-4-I1-Ph 7.4612 4.2857 4.5600 4.1205 4.3600 4.2459

Y RRRATE Y, T RAR (2R3 BIE, S #A410 ml/L.

[} U 45 SR 2R B« T R S H) 9 i L R 9 AR A HE
R MXREMBEE LBAHARER, BHER
WHHMERSZRME H4EE. B ETHE R L
B, ASCE XFERRE T RESHERAS
RAFHIREM MR A, ERIB S T TEMFE ML
BB EAS R 7% 07 | R EOE BRItk fg,
HEGH.

BAVELUTE S

(1) EXT —MFHEREF RO FRAME—TH
JEF S BE LTI S0 T RS S [ — R Ry

AREMBRAT R %8, HERBD TR TS
HITEBEHE— LR .

(2) BB T H S B R OB R IR
FRAKN—FRBET X, TSP RIEFRSR
FxiF YA R A

(3) REHET N SEMHE X T AR —E X
TEFRMSIEMIEE, Hk— P RE TRIETH
BUARELRE .

(4) B ILFRRL TR RIE T3 SO S %
Hufrik.
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