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Abstract: In this paper we build up a method for calculating the bond dissociation energies of alkylsiliane derivatives and for
calculating the heats of formation of alkylsiliane radicals from their group electronegativity. T he average errors of estimation of

the method for bond dissociation energies of 28 compounds are 4. 02 kJ * mol™ ', and for heats of formation of 4 radicals are 0. 30

kl* mol'.
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[1]

DE(RX) = AHA(X* )+ &HL(R . ¢)- &H (RX, g) (1
’ ,BENSON S'W , 30
NHO(CHs *) = 146.9710.4 (kJ * mol™ ")

: 2004-07-08; : 2004 09-13;
(1973 ),
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1
Hi.R.Si* + CH:—X —=CH:* + Hs.R.Si—X CHs —X Hs . R.Si—X
AH = D%W(CHs —X) = D (Ha-:R.Si—X)= AD%(CH3 —X/Hs- . R. Si—X)
(D,
ADn( CH3 —X/ Hs- «ReSi—X) = ANH m(Hs R SIX/CHsX)+ ANHn(CHs */HawR:Si®) (2
AN H o (Hs oRoSiX/ CH3X) = A/H m( Ha <R SiX) - A/H m( CH3X),
AAH w(CHs * / Hs-ReSi* )= AH n(CHs )= AHm(Hx R.Si®)
[3]
ANH S (Hs R SiX/CH:X)= — (4.71m + 48.67)xc— 57.36m + 88.19 (3)
,XG X ,m (Hs- xR« Si—) s 31,
Ri , Ri mi=n", ni R: ,0.75
(H3-+R«Si—) m mi ,
m — .32'?.75
AH n(CHs * )= 146.9£0.4(kJ * mol™ ),
AH n(H2MeSi® ) = 127.6(kJ * mol '),
NHW(HMe:2Si* )= 62.2(kJ* mol™ )"
(2)  (3) CHse*,H:MeSi* ,HMeSi* ,
ADn(CH3— X/H3-+Me:Si- X):
ADn(CH3 —X/H2MeSi—X) = — 53.38x¢+ 50. 13, (4)
ADW( CH3 —X/ HMe2Si—X) = — 58.098x¢ + 58. 17 (5)
(4) (5) , (H3 +R:SiX), R, AD»(CH:—X/
H3-«Me: Si—X) X xe : ANH w(HaxReSiX/ CH3X)  wc
[3]
ADW(CH3 —X/ Hx- :MeSi—X) = fac+ g (6)
.S g m :
f=-47Tlm - 48.67,g=8.04m + 42.09 (7) A1 RA XM EA M & CHs —X 045 e
(7) (6), . Tab.1 Electronegativity x of group X and CH3 —X
ADn( CH3s —X/ Hs-+ M e Si—X) = bond dissociation energy
D%(CH3s —X) = Dy (Hx.R:Si—X)= (- 4. 7lm - X w6101 DY(CH3 —X)/ (kI * mol-1)17)
48.67)xc+ 8.04m + 42.09, F 4.19 460.2
, OH 3.44 387.9
Dh(Hs . R.Si—X)= D) (CHs —X)+ (4. 7lm + “l 310 330.2
48.67) xc— 8.04m — 42.09 (8) ZH 2(7)2 szf
’ CH: —X %6 SH 2.55 312.2
(8) Si—X I 2.40 238.9
CHs; X 1

(3 (3 (2),
NHW(Hx:R:Si® )= ANH(CHs* )= (4.71m + 48 67)xc— 57.76m + 88.19+
(4.71m + 48.67) xc—.8.04m — 42. 09,
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ArH % (Hs-xR.Si*)= AHW(CHs* )= 65.40m + 46. 1 (9)
(9) m , (9) CHs*
2
(8) 70 Si—X 2, 28
4.02 kJ* mol™'

%2 X(8) HEAF He  ReSi—X P Si— X 45 fEht 5 L Ak[ 8] thdx

Tab.2 Compare the calculated result of Si- X bond dissociation energy in Hs_ . R, Si—X by formula (8) with literature data

kJ ¢ mol-!
Hs ,R,Si— Si—X
H;Si— HoyMeSi— HEtS—  Hy(n- PnSi— HMe;Si— HEt,Si— H(n- Pr),S— Me3Si— Et3Si— (n- Pr)3Si—
(8 I8 (8 I8 (8) (8) ® I8 (9 (8) (8 181 (8 (8)
F 622.0 6223 633.7 633.9 641.7 648.7 645.4 639.3 661. 4 675. 4 657. 648.9 681.0 702.0
OH 513.2 523.4 521.4 523.8 526.9 531.9 529.6 527.6 540.7 550.5 537. 535.6 554.4 569. 1
Cl 459.0 451.5 465.5 463.6 470.0 474.0 472.1 466.5 481. 1 488.9 478. 472.0 49. 1 503.9
NH, 459.1 461.8 465.2 461.6 469.3 473.0 471.3 463.6 479.6 486.9 4717. 470.7 489. 8 500. 8
Br 385.9 380.3 390.8 388.2 394. 1 397.1 395.7 39.8 402. 4 408. 3 400. 401.7 410. 6 419.5
SH 394.2 399.9 398.2 399.2 400. 9 403.3 402.2 400.8 407. 6 412.3 406. 407. 5 414.2 421. 4
I 313.6 307.1 316.9 315.1 319. 1 321. 1 320.1 316.3 324.6 328.5 323.4 320.5 330. 1 336.0

(9
0.30 kJ * mol”

1

10

k3 R(9) i HArfgate ik b BAR R A RIS UK S]HbE

3,

Tab. 3 Compare the calculated result of heats of formation of alkylsiliane radical by formula (9) with literature data

kJ ¢ mol-!
H;_,R,Si*

H3Si*s H,;MeSi® HMe,Si* Me;Si® H,EtSi* HEt,Si* EtSic Hy(n- Pr)Sic H(n- Pr),Si*  (n- Pr);Sie
(9) 193.0 127.6 62.2 -3.2 83.1 -26.7 - 136.6 43.9 - 105.2 - 254.3

[5] 1%. 1 127.6 62.2 -3.3 — — — — — —

m 0 1 2 3 1.68 3.36 5.04 2.28 4.56 6. 84

\ 4~ 12 kJ * mol 'V’ ,
(8 (92 ) ,
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