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Computational Study on the Addition Reactions of

Digermene with Several Nucleophilic Reagents
ZENG Xiaolan" , YU Ningning, WANG Yan
(College of Chemistry and Chemical Engineering, Xinyang Normal University, Xinyang 464000, China)
Abstract: The mechanism and potential energy profile of the addition reactions between digermene (H, Ge=
GeH,) and several nucleophilic reagents (CH;OH, C,H,OH, PhOH and CF,OH) were studied by using
density functional theory (DFT), and the addition reactivity of these reagents was explored. The computed
results show that the addition reactions between H, Ge=GeH, and monomer of CH;OH, C,H,OH or PhOH
can occur in two different ways, i. e. , nucleophilic addition and electrophilic addition, and electrophilic addition
is relatively easier to happen. However, the addition reactions of H,Ge = GeH, with dimer or trimer of
CH;OH can proceed only by nucleophilic addition. The reactivity of the CH;OH dimer as a nucleophile is
higher than that of the corresponding monomer, but the addition activity of the C, HOH dimer is lower than

that of the monomer. The order of reactivity of CH;OH, C,H,OH. PhOH and CF,;OH as nucleophilic rea-

gents from high to low is as follows: CH; OH>C, H, OH>PhOH>CF,OH.

Key words: digermene; nucleophilic reagent; addition reaction; reactivity
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Fig. 1 The addition reactions of digermene

with CH,OH, C,H,OH, PhOH and CF,;OH
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Fig. 2 Molecular structures of complexes(C), transition states(T), and products(P) for reactions 1

along with the numbering system for some key atoms, showing relevant bond distances (nm)
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TR B2 Ry Y e AL B R i L ORI
(H, Si=SiH,) i A1 B i 2 iy i A7 T s, i 49
B4 W . HyGe = GeH, 5 CH,OH,
C,H,OH.PhOH K CF,OH i 5z i 16 46 K %
BN FAEE MV, H Ge— O # Lt Ge—
H 8 16 % ¥ . H,Ge = GeH, 5 CH,OH,
C,H,OH 5t PhOH 1% 5 2R {4 (1% i i S 1z A 5% 42
SN S FEL T R A R T LS R B B K
A H H,Ge=GeH, 5 CH,OH #) R I& K =&
PRI I i B I HRE LA SR A% B 7 =X Bk AT
CH, OH Z 5RKAE A 38 4% 500 19 B2 L 396 PE T A8
Y BB (H C, Hy OH = B A4 1% 0 3% B o 176
I T B SRR TR AR SCRT U KR DY F R A
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(CH,OH, C,H,OH, PhOH K CF,0OH) #, H,Ge=GeH, 1F Jy XAk & Y 0 I s sz ng i 14 A%
CH, OH A f = By I Bl 52 g 3 %, 1 CF, OH A9 fn T H,Si=SiH,. ARS8 45 84 B T T fift 4 3
TS N 3 P A {1 5 33K 48 2 A Ak ) A o s sz o 1 M 1Y) & @ I A A W R T s s I i 1 A X v A P I
FHXF IS 5 2 1) 4 BH &R B F R0 A K.
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