
1268 C3H6O Propanal Cs (syn)
MW Propionaldehyde C1 (gauche)

H3C−CH2–C(O)H
rs Å θs deg

syn gauche syn gauche
C(1)–C(2) 1.523(4) 1.519(9) H(1)–C(1)–H(2) 108.7(4)
C(1)–H(2) 1.103(2) H(2)–C(1)–C(2) 110.3(2)
C(1)–H(1) 1.096(3) H(2)–C(1)–H(2) 107.0(3)
C(2)–H 1.105(2) H–C(2)–C(3) 111.9(2)
C(2)–C(3) 1.509(4) 1.509(9) C–C–C 113.8(2) 111.7(4)
C(3)=O 1.210(4) H–C(2)–H 105.0(5)
C(3)–H 1.115(3) C(2)–C(3)=O 124.4(2) 125.1(9)

C(2)–C(3)–H 115.1(2)
τ (C0C0C=O)     0 a) 128.2(3)

syn conformer
Atom as [Å] bs [Å] cs [Å]
C(1) 01.4858   0.5658
C(2) 00.6737 00.7226
C(3)   0.8185 00.5009
H(1) 02.5637   0.3666
H(2) 01.2380   1.1744 ±0.8864
H(3) 00.9097 01.3547 ±0.8755
O   1.3474    0.5870
H(4)   1.4348 01.4306

gauche conformer
Atom in CHO group as [Å] bs [Å] cs [Å]
O 01.7154 00.0292 00.2422
H 00.5817 00.9993   1.1182

a) By symmetry.
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ED
rg Å a) θα deg a)
C(1)–C(2) 1.549(8) C(2)–C(1)–H 110.7(16)
C(2)–C(3) 1.497(8) C(3)–C(2)–H 110.2 b)
C(3)=O 1.215(3) C–C–C 113.3(3)
C–H 1.110(6) C(2)–C(3)=O 125.7(5)
C–C(average) 1.523(4) C(2)–C(3)–H 114.0 b)

τ (C–C–C=O) 126(16) c)
φ d)   60.0 b)

A mixture of conformers with C(3)=O and C(2)–C(3) syn (65(12)%) and gauche to each other
were observed.
By combination with the ED data reported in [1], where the amount of the gauche conformer
was 19(3)%, ∆E = E(gauche) − E(syn) = 1.5 (σ  = 0.7) kcal mol–1 and
∆S = S(gauche) − S(syn) = 0.6 (σ = 2) cal mol–1 K–1 were obtained.
The nozzle temperature was 448 K.

a) Three times the estimated standard errors.
b) Assumed.
c) Torsion angle for gauche conformer, τ  = 0° for the syn position.
d) Angle of CH3 torsion measured from the eclipsed position (undefined in the original paper).
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