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6.12: Cyclopropane

D3 Symmetry - C3Hg

The following IR and Raman spectroscopic data is available for cyclopropane, C3Hg. Demonstrate that this data is consistent with a
D3; symmetry assignment for cyclopropane.

Frequency 3038 1479 1188 3025 1438 1029 866 3103 854 3082 1188 734
Activity R R R R,IR R,IR R,IR R,JR IR IR R R R

Type | | | | | | | | || [ | | |
Symmetry | | | | | | | | || | | |
C; Cy o, S35 o,
11 1 1 1 1 U: a®+y2, 22 1 9 9
1 -1 1 1 -1 A2': Rz 2 0 0
2 -1 - -1 0 E': (z,v), (2° —y?, zy) 3 1 1
Epsp = D3h = r = r =
D3h 1 1 1 -1 -1 A1 7 1 uma 3 bounds 3
1 -1 -1 -1 1 A27: z 2 0 0
2 -1 0 -2 1 0 E': (Rz, Ry), (z2, yz) 3 3 3
Al — (ngh)<1> A2 _ (Cg3h)<2> E = (017)’311)<3> A11 — (Cg3h)<4>
_
Ay = (Cg3h)<5> E, = (Cg3h)<6> h = Z D3h Lot [Fuma (AZl +E)]
7, =(27 0 -1 3 0 3) Tywp=I4—A—E—Ay—E i=1..6
Pstretch = I‘bonds Fbend = I"Uib - Fstretch
—_— —_— —_
3 | D3R(Cpy:) ™" o > [D38(CF) < Toen 3 [D3A(CH) < Then
Vib; = W Stretch; = [ L:h - d] Bend; = [ Dh% - d]
3\ U:a2?+y? 2° 2\ 1': z?+4y?, 22
1| A2': Rz 0] A2': Rz
El . 2 _ 2 2 EI . 2 _ 2
vib= | 4 (@ 9), (@ —y* 2y) o (z, y), (@ —y*, zy)
1] A17: 0] A17:
2| A27: 2 1] A27: 2
3/ E': (Rz,Ry), (zz, yz) 1/ E': (Rz,Ry), (zz, yz)
1\ 1': 22 +42, 22
1| A2 : Rz
E' - 2 _ 2
Bend — | 2 (, y), (* —¥*, zy)
1] A17:
1] A27: 2
2) B': (Ra,Ry), (a2, y2)

Frequency 3038 1479 1188 3025 1438 1029 866 3103 854 3082 1188 734
Activity n R R R R/JIR R,JIR RIR RIR IR IR R R R
Type s S B S S B B S B S B B
Symmetry Al' Al Al E'  E E' E' A2” A2” E» E” E”
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There are 9 Raman active modes, 2 IR active modes, 8 IR/Raman active, and 2 modes that are neither Raman or IR active. This gives
a total of 21 vibrational modes which is consistent with the total degrees of freedom (27=3x9) minus 6 for translation and rotation.

This page titled 6.12: Cyclopropane is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Frank Rioux via source
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