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0o ABSTRACT o

The potential energy surfaces of the internal rotation of vinyl silyl halides
CH; = CH- SiHX (X = F, Cl, Br) were determined by the DFT theory (M06-2X) using the
Complete Basis Set (CBS) Limit Extrapolation Scheme cc-pVXZ; where X =D, T, Q. It
was found that the internal rotation curve for the vinyl silyl fluoride determined using the
level of theory M06-2X/cc-pVQZ//M06-2X/6-31g(d) is very agreement with the experi-
mental curve, and the energy difference between the two conformers calculated at this
level of theory is about 56.1 cm™. This value is close to the reference experimental value
(76 cm™) compared to the reference theoretical value defined by MP2//6-311+g (d, p) of
175 cm™, but when using the cc-pVQZ base set, cis becomes more stable than gauche by
about 52.0 cm-1. The calculations by all the methods used in this research for the scion of
the bromide allele indicate that cis is more stable than gauche, and the energy difference
ranging between 123 and 24.7 cm™, and this result is inconsistent with the result of
calculations at the level of theory MP2/6-31g(d); noting that gauche is more stable than cis
by about 36 cm™ in the gas state.
Key words: complete basis set (CBS), density functional theory (DFT), extrapolation method,
potential barrier, conformer, isomer.
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capsS Qb Q dal e Wl Labilly Gl Giiedll G gealy DA Jaadlyy (311+G(d,p)
HF/6-319(d) ¢l liysad) i [4-2] dalise cladf 5 Uylais et ansil) 81 0y
oSls «[3] 172 em™' 5 [2] 225 em™ sascis e Bl il gauche o ) MP2/6-319(d) 5
Jsicis of [4] cadl 8 Luas ans oS05 o[3] 78 £ 11 oM™ sas Ladloall Lyl dadl) als
Cun e Akl Gla) ae dagml) oda (mlams 124+ 19 cm™' sy gauche (e 1)y
53 el Ayl il o pealy (RN Toad Jaadls eyl il il lSLedd ol )Y
Sl e giad ALl Al 5 Luyyas Cis 5 gauche caSledll cpy (A8l & (3 al) Lallisy) & (ol
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Parameter exp.® mP2®) M06-2X Q Eq(3) Eq(4)
4 -80 + 11 -2.0 -39.1 -41.7 -67.0 =72.0
Vs -42 + 15 -197.0 -163.2 -47.3 -72.4 -73.0
V3 622 +5 517.0 664.6 581.5 579.2 577.4

Vi 34+5 -22.0 42.6 14.1 9.4 6.7
Ve -31+2 -4.0 -27.4 -21.8 -22.4 -22.7
gauche —to— cis barrier 664 527 515.2 546.2 571.2 509.6
gauche—to—gauche barrier 608 683 512.2 539.8 625.5 505.4
cis —to gauche - barrier 598 354 417.6 490.1 443.9 405.9
enthalpy difference 76 £ 7 175 97.6 56.1 127.4 103.7
angle ¢ for gauche 119.7 117.2 120.0 120.0 115.0 120.0

Al Ead) (1] 6-311g+(d,p) Leulad) desaral) g (b) [1] Cadll ¢ 3353k (a)
6-319(d) dpulad) 4 sanall ga
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:(2) Jgaadl

Ll Wy o(om™! Basly ) A8l (g58p (AR ohall Agiset alsally cAgysh Aade cdlales
-8 il Jll ¢ g5ad) Jal e gauche cusleall 438)gal) gl

Parameter Exp.[4] Exp.[3]  MP2®  M06-2X®) Q Eq(3)  Eq(4)
V 107 -198 + 5 =71 28.64 51.8 28.6 34.9

Vs 160 = 6 48 +7 -158 =77.52 1.0 =77.5 -5.0

4 606 = 4 560 £ 5 607 611.30 594.1 611.3 603.3

Vi 0 88 +2 -5 =7.27 10.91 -7.27 11.1

Vs 0 -17+£3 7 4.06 5.61 4.1 5.6

Vs -33+2 -40 £ 2 -31 -26.32 -27.41  -26.31 -28.7
gauche —to- cis barrier 607 671 646 595.6 565.39  581.40 583.03
gauche—to—gauche barrier 492 405 715 683.7 599.5 609.1 608.9
cis —to gauche - barrier 731 611 474 555.9 617.4 618.92  617.9
enthalpy difference 124 £ 19 78 + 11 172 39.7 52.0 37.52 34.9
angle ¢ for gauche 124.2 117.9 117.9 119.5 120.0 120.0 120.0

.6-319(d) Lula) dogarall aa Jlad) Gadl ([4] 6-319(d) Leulad) Ao sarall 2 (a)
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dasin) xie W el e 333 em' 148.2 em ! s als 3 (MP2-6-319(d,p) dmayall 4kl
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saasall Agylaill anes s ol A e giad Al ohsall A€l AUl & glass ciliaia (5) JSal i
a8 saaaall dplail) mibl) e Slad o[5] 6-319(d) Lenl) de gendll o MP2 kil 4l
Caall

1(3) Jgaad
chaal) 4505 Glgig o(om™! Baaly B) A8 598y (RN oleall Lisash) Jalsadly cdgsh Aluda cMlalaa
- Jala Ol £ g5l ol (e gauche quslaall 4s|gal)

Parameter MP2®  M06-2X") Qz Eq(3) Eq(4)

V, 37 142.6 60.5 51.7 48.7

V, -153 -81.4 -29.0 -30.7 -31.6

Vs 671 668.5 588.5 597.3 597.5

v, 90 101.2 1.8 0.2 -0.1

Vs 3 23.1 15.2 15.8 15.9

Vg -49 -39.0 -23.1 -24.5 -24.8
gauche —to- cis barrier 670 606.45 542.49 555.54 557.30
gauche-to—gauche barrier 747 710.53 627.81 637.14 637.43
cis —to gauche — barrier 634 730.17 586.99 591.28 589.82
0E 36 123.73 36.37 27.73 24.66
angle ¢ for gauche 113.0 113.00 120.00 120.00 120.00

.6-319(d) Luld) A garall aa Sl dad) (b) .[5] 6-319(d) Lulal) Asganall 2 (@)
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25 5123 om™! G caSled) oy Al 3 maslys Cis (e Dl ST gauche of ol ¢Sl dag
G il diline Lpulid Clesene e MP2 kil alasind [5] Caadl 8 2 80 celld e Slad .om”™
LS (Kl «Cis o Wil ST gauche of LI cilluall cws s Cis 5 gauche caSleall (sl
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«gauche e Dl €T cis of ) aesy dibie il ol (e aadl 13a 3 Leasid) kil
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Layad A0l 48kl iaie asd e 2 D (AL Alall 3 Cis (Slad) (e sl ST gauche
b Aeaid) LI il et o L ) Daliiady (A5G0 Al 6 aleal i e Sall
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