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We present the determination of the methyl barrier to internal rotation from the rotational
spectrum in the ground state of 2-fluoropropene. A complete set of barrier parameters could be
determined. The results are compared with those of 2-chloro- and 2-bromopropene, achieved by
the same technique and evaluation method.
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splittings given in Table 1. The closely split doublets € e.0er m0.087
were corrected for effects of overlapping by a line 3 2 2 5 © 3 A 232080 i
shape analysis [10]. The internal axis method (IAM) _ _ | s 4 ® & 18505:639 (=2
was applied with a version of Wood’s program & 0.287 0208
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Table 2. Rotational and centrifugal distortion constants of 2-fluoropropene CH;—CF=CH,. o: standard deviation of the

fit, standard errors in units of the last digit in brackets.

A =10169.70848(108) MHz D; = 2.440(89) kHz H; = 0.000 fixed
B = 9041.63008(109) MHz Djx = 12.997(13) kHz Hjx =-3.80(619) Hz
C= 4927.06935(109) MHz Dy =-4.813 (9) kHz Hj;= 4.37(140) Hz
oy = 1.643(12) kHz Hy =-237 (712) Hz
R =-0.830 (6) kHz H; =-0.79 (33) Hz
H{ = 3.88(145) Hz
¢ =5kHz Hj, =—1.98 (70) Hz
Correlation coefficients
1.00
0.99 1.00
0.91 0.92 1.00
0.85 0.86 0.89 1.00
0.11 0.17 —0.09 0.04 1.00
0.08 0.02 -0.06 —0.05 —0.46 1.00
0.13 0.18 —0.10 0.05 0.89 —0.07 1.00
0.10 0.15 -0.07 0.07 0.88 —0.16 0.98 1.00
—-0.08 —0.02 0.06 0.09 042 —-0.48 0.40 0.56 1.00
0.08 0.01 -0.06 —0.08 —0.38 0.44 —-0.37 -0.53 -0.99 1.00
—0.08 0.01 0.05 0.07 0.32 -0.32 0.35 0.49 092 -0.97 1.00
—0.03 0.01 0.04 0.09 0.51 —0.35 0.56 0.70 095 -0.91 0.82 1.00
0.06 0.01 -0.06 -0.09 —0.44 0.45 —-045 —-0.60 —0.99 0.97 -090 —0.98 1.00
-0.09 -0.02 0.07 0.08 0.38 —0.51 0.34 0.50 099 -0.99 0.93 092 —-0.98 1.00

Table 3. Internal rotation parameters of 2-fluoropropene,
CH;—CF=CH,. w, (s): Fourier coefficient, X (a, i): angle
between the inertia axis @ and the internal rotation axis i,
I,: moment of inertia of the methyl group, (---): correla-
tion coefficient, o: standard deviation of the fit, 4v: mean
experimental splitting, s: reduced barrier height, F: re-
duced rotational constant of the internal rotation, F;:
barrier to internal rotation, N: Number of splittings,
standard errors in units of the last digit in brackets.

Wi (5) —0.9256(93) - 10~
¥ (a,i) [°] 5.84(75)
I, [amuA?] 3.177(18)
(%1 (5), ¥ (a, i) ~0.995

(wy (s), 1) 0.970

( (a.0), 1) ~0.980

o [kHz] 7

Av [kHz] 583

s 65.41(9)
F [GHz] 169.929(96)
¥; [keal/mol] 2.384(17)
N 77

barrier, X (a,i), the angle between the inertia
axis a and the internal rotation axis / and I, the
moment of inertia of the methyl group, converged
to reasonable values as given in Table 3. For this
molecule the value of 7, =3.177(18) amuA? could
be fitted, which is near to the value of I,=
3.167 amuA? for 2-chloropropene derived in [1]
from a complete r¢-structure [15].

Table 5 of [2] may now be completed with mea-
surements taken by the same technique and evalu-
ated by the same method. The comparison is given
in Table 4. The general trend in variation of the
barrier height ¥; is like for CH3;CH,X, X=F, Cl,
and Br. }; increases from F to Cl and Br.

We thank the members of our group for help, the
Deutsche Forschungsgemeinschaft and Fonds der
Chemie for funds. The calculations were made at
the computer center of the University of Kiel.

Table 4. Comparison of potential barriers V5 and related parameters of 2-halopropenes CH;—CX=CH,, X=F, Cl and

Br. Assumptions in square brackets.

X F e Q] 9By 81Br

¥ [cal/mol] 2384(17) 2568(10) 2582(12) 2571(49) 2558(74)

£ (a,0) [°] 5.84(75) 59.78(84) 61.28(108) 56.8(34) 56.9(48)

1, [amuA?] 3.177(18) [3.167] [3.167] [3.167] [3.167]

F [GHz] 169.93(96) 165.91 165.69 164.64 164.72

s 65.41(9) 72.15(29) 72.63(35) 72.8(14) 72.4(21)
this work (] (1] 2] 2]
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