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Abstract

Through quantum chemical calculations, molecular orbital and electron density difference ana-
lyses were performed. From the perspective of the Hellman-Feynman electrostatic theorem, mul-
ti-center bond is strictly defined. Multi-center bonds are also the binding forces caused by the
sharing of electrons between atoms. Some formal multi-center bonds are discussed.
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Figure 1. (A) Ap of H',(B) Ap of C4Hs, (C) AANDP of H', (D) AdNDP of Li;
B 1.(A) H B Ap, (B)CHsHAp, (C) H! I AINDP #i#, (D) Li; B9 AINDP #1i&
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Figure 2. (A) Ap of B,Hg, (B) MO7 of B,Hg, (C) MOS5 of B,Hg, (D) AANDP of B,Hy
& 2. (A) B,Hg B9 Ap , (B) B,Hg B9 MO7, (C) B,H B MO5, (D) B,H, #J AANDP #ij&
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Figure 3. (A) Structure of B;Ho, (B) Ap of B;Hg, (C) Ap of Liy(CHs)y, (D) Section contours of Ap of Liy(CHs),
3. (A) B;H, B%E#), (B) BsHo MY Ap, (C) Lis(CH;), 89 Ap, (D) Liy(CHy), B Ap Z B S E L
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Figure 4. (A) o-hyper conjugative of C3Hg, (B) Ap of C;Hg, (C) Section of Ap of C3Hg, (D) o-hyper conjugative of B,Hg
[ 4. (A) C3Hg 89 0-#B3E4E, (B) CHgHI Ap, (C) CHe B Ap B, (D) B,H#Y o-#BIE4E
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HI MP2 JRERATH R T RS T SR ER SN ETAE Ap . BOR T HIRESE LA,
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Figure 5. (A) o,n-hyper conjugative of CH,=CH-CH,, (B) o- Ap of C¢Hg, (C) - Ap  of C¢Hg, (D) MO10 of (FHF) ™
[& 5. (A) CH,=CH-CH, Y o-#82t%E, (B) CiHoBY 0-Ap, (C) CeHBY n-Ap, (D) (FHF)' 8 MO10
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B2 o SEAL AR 2 b, i HY ATLACRR o 890 7 Hy 55 HYZERUK, (HXN CARH o8 7.
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O NSy F(F-H-F) ', X EZE A= O8I ? it MO iR &M AINDP RIS, BA1HE
F-H (ARG A R TE, R — A=, (EIRH — F-H RARRAR B, i P4 F-H 820k
SEH, AR AR R R EHERR, X2 OB RASE . K 5(D)E(F-H-F) ' ] CCSD 5
45 R, B MO10 — F-H 8 M. 7EF-H-F)' Hh, 870 L7 (10 9% 28 DA R S 0 ) AP SO0 v o0 i DA J%
EAZEPER A, AREZ OIS,

B o AL S I R 2 o0, X RS ae? vf LR AR G0 F B ARG —F .

B 2R H A R = A 0B, I CCSD 772, B = Fh O 1) AANDP 25 5 LI 6(A). THREE B,
JESk 2y C=C =55 N 1.20774, fE =m0 X ANMERK S 1.22975 T WEIHE, H2 s BERIE
THIE, BN n B S R, m B Sk TR RS A p BUEUE S HUY s SR = 0,
K= n SR T, LR M p BPUE SR AL, HOOSER H .

UL AR R T — A B, (R RMPRKIEARIRE, FOHHE S =0 R T efll. Kl
BERE N oS5, KR o B p BPUE sk S, W CRA E BT
T = m i, IR AU

A 1,5-FF ZIH(COD) S H MBI = RO F 7. H2 s R EE, R EkE o
FHIEm. FREEW, hTFNHREAR. E3E, ANEHERE.

S MP2 (RAGTTE 1,5- 0 0, — MR aY, W 6(B). HIRIRE AR 1,5-28 3 0
Wik HY, BRI =HD BRI —A AANDP 45 R UL 6(C). MWEIGEE, X HH o S w4
p BB I RIS, i, XEOSEAELE EH o 87, XA FAS p BIPIER 5 —A
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Figure 6. (A) ADNDP of HC=CH...H", (B) Structure of COD, (C) AANDP of COD...H", (D) AANDP of [H;0H,]"
[ 6. (A) HC=CH...H'#J AINDP $1i&, (B) COD KJ%5#4, (C) COD...H'#J AINDP &, (D) [H;OH,]"#J AINDP

ANRREEEE . 1L,5-30F MmO FE R K 1.34567, 5 HHRAPHAN =hoz Gk s
137625 1, =R R E T EEA ST K. JE B N FEARHA =08, RTINS
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Ro THEAHER 2.55631, T B 4NA LG C AHER 3.76776. XA KN 1.34567, 1fi CH,=CH, " «
KON 133892, M AP OREMAEK, o B OMEHIE.

TR o $EEE & o ft— BRI 2 O, CaBRf o BeE 2 o BN E T, RNEHd
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