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The microwave spectrum ofE(-benzaldehyde oxime, #s—CH=NOH and GHs—CH=NOD, has been ob-
served in the frequency range from 26.5 to 40.0 GHz. The spectrum of the ground vibrational state was assigned
and fitted to the Watson'#\-reduced Hamiltonian to obtain these rotational and centrifugal distortion constants:

A = 5183.13(29)MHz, B = 895.367(3)MHz, C = 763.819(3)MHz, A; = 0.019(3)kHz, andA,x = 0.204(7)

kHz for the normal species, ardl = 5158.4(23)MHz, B = 869.44(2)MHz, C = 744.34(2)MHz, A, = 0.023(2)

kHz, andA ;x = 0.193(7) kHz for thedeuterated species. The values of ttie(=1. — 1, — |,) obtained for the normal

and deuterated species wered.295(6) and—0.28(5) a.m.u. A respectively. The molecular conformation of this
molecule was a planar one in which the values of the dihedral angles, CCNO and CNOH, were almost 180° and 180°,
respectively. © 1999 Academic Press

1. INTRODUCTION vacuum distillation. The deuterated speciessHG—
CH=NOD) was synthesized by refluxing a mixture of
Benzaldehyde oxime (§#1;—CH=NOH), which is the c,H,—CH=NOH and DO for 24 h. The product was
prototype of the aromatic oximes, has two geometrical istentified by its mass spectrum and the yield of the deute
mers,synform in which the C&=N)—H and N—O bonds ated species was ca. 50%. The microwave spectrum w

are in the eclipsed position Ef-isomer) andanti form in  gpserved in the frequency range from 26.5 to 40.0 GHz wit
which the C&=N)—H and N—O bonds are ianti orienta-

tion ((Z2)-isomer), as shown in Fig. 1. TheZ)Y-isomer

gradually inverts into E)-isomer at ambient temperature.
The (E)- and ¢)-isomers of benzaldehyde oxime in solu-
tion were identified by NMR study1j. The molecular

structure of E)-benzaldehyde oxime in the solid phase was
determined at 100 K by X-ray diffractior2). The CCCN
dihedral angle¢, between the planes of the phenyl group
and the oxime moiety was reported to be about 20°. Sau-
vaitre has recorded the IR and Raman spectra of benzalde-
hyde oxime in the gas phase as well as in solution and solid (E)-1
(3) and assigned the observed spectra by the normal coor-
dinate analysis, assuming the planar conformation. Our in-
terest was in the conformation of benzaldehyde oxime re-
lated to the dlhedral anglep, in the vapor phase. In th|s

Iecular conformation of )-benzaldehyde oxime in the vi-
brational ground state by the microwave spectroscopy.

2. EXPERIMENTAL SECTION (E)-2 (2)-2

FIG. 1. Four possible molecular conformations with atom numbering o
(E)-Benzaldehyde oxime with 98% purity obtained fromg). and @)-isomers of benzaldehyde oxime. The CCCN dihedral adgle
Aldrich Chemical Company, Inc. was further purified byefined to be zero when the molecular conformation is planar.
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TABLE 1

Principal Geometric Parameters and Relative Energies for Benzaldehyde Oxime Calculated
at MP2/6-31G(d, p) Level of Theory®

Conformer Conformer

(B-1 (B2 D1 D2 (B-1  (E)-2 (D-1 (2)-2
Bond Lengths (A) Dihedral Angles (%)
Ci1-C2 1.399 1399 1401 1400 C2-C1-C7-N (¢) 0.00 -0.06 0.02 49.85
Ct-Co 1.403 1.402 1.408 1.404 C1-C7-N-O 179.99  180.00 0.00 1.29
Ci1-C7 1.465 1.465 1468 1479 C6-C1-C2-C3 0.00 -0.03 0.01 0.62
C2-C3 1.394 1394 1398 1.399 C1-C2-C3-C4 0.00 0.03 -0.01 0.08
C3-C4 1.398 1398 1395 1.395 C2-C3-C4-C5 0.00 -0.02 0.01 -0.61
C4-C5 1.395 1395 1396 1.398 C3-C4-C5-Cé 0.00 0.02 -0.02 0.44
C5-C6 1.394 1394 1.391 1.393 C1-C6-C5-C4 0.00 -0.02 0.02 0.26
C7-N 1.291 1.292  1.295 1.297 C2-Ci1-Ce6-C5 0.00 0.03 -0.02 -0.79
N-O 1.409 1.387 1408 1.392 C6-C1-C2-H 180.00 180.00 180.00 -177.25
C2-H 1.082 1.082 1.077 1.083 C1-C2-C3-H -180.00 -180.00 -i80.00 -179.55
C3-H 1.083 1.083 1.083 1.083 C2-C3-C4-H 180.00 180.00 180.00 179.99
C4-H 1.083 1.083 1.083 1.082 C3-C4-C5-H 180.00 180.00 -180.00 -179.50
C5-H 1.083 1.083 1.083 1.083 C4-C5-C6-H -180.00 -180.00 -180.00 -179.83
C6-H 1.084 1.084 1.084 1.084 C2-Ci-C7-H 180.00 179.95 -179.98 -131.14
C7-H 1.089 1.096 1.086 1.084 C7-N-O-H -179.98 0.00 180.00 9.01
O-H 0966 0976 0.966 0.976
Bond Angles (") Relative Energy Difference (kcal/mol)b
C2-C1-C6 119.54 119.65 118.93 11945 AE 0.00 4.68 1.82 6.16

C2-C1-C7 121.92 121.64 125.48 121.36
Co-Ci-C7 118.54 118.71 115.60 119.16 Rotational Constants (MHz)

C1-C2-C3  119.80 119.70 119.61 119.96 A 5188.52 5170.70 4140.60 3871.87
C2-C3-C4 120.59 120.61 121.13 120.32 B 895.25 89591 1105.69 1131.50
C3-C4-C5 119.69 119.73 119.47 119.85 C 763.51 763.60 872.66 946.64

C4-C5-C6 11993 11991 119.77 120.03
Ci-C6-C5 120.45 120.40 121.09 120.38 Dipole Moment (D)

Ci1-C7-N  120.72 121.00 133.34 128.12 Ua -1.21 2.14 1.18 4.70
C7-N-O 109.92 11595 113.11 ll16.64 Hp -0.03 2.87 0.00 0.54
C1-C2-H 11936 119.32 120.23 119.86 e 0.00 0.00 0.00 -0.33

C2-C3-H  119.57 119.53 119.12 119.61
C3-C4-H 120.12 120.11 120.25 120.06
C4-C5-H  120.19 120.21 120.31 120.08
C5-C6-H  120.09 120.01 119.73 120.25
N-C7-H 120.04 121.19 110.75 113.10
N-O-H 10t.75 108.03 101.17 108.02

2 Atom numberings are shown in Fig. 1.
b Total energy of (E)-1 conformer is -399.680239 hartrees.

100 kHz square-wave Stark-modulated spectrometer tadn of each isomer in this molecule was the planar one i
room temperature. The sample was flowed in the waveguidéich the dihedral angle CNOH was nearly 180° (seg-{

at the pressure of ca. 0.01 Torr. The microwave soure@d (Z)-1 in Fig. 1) and the energy differences between th
employed was a phase-locked YIG-tuned GaAs oscillatgfanar conformer and the one with= 90° were 4.6 and 3.0
(WJ 5610-302FD), using a signal generator (HP 8672A) @8al mol™* for the (E)- and @)-isomers, respectively (see
a standard frequency oscillator. Fig. 2). Then the full optimizations were performed for botf
isomers; the optimized structures were almost planar. W
found two more stable conformations; one was thg-(

The ab initio molecular orbital calculations have beefSCMer in which CNOH= 0 (see £)-2 in Fig. 1) and the
performed at the MP2/6-31@( p) level of theory 4, 5 other was theZ)-isomer in which¢ = 50° and CNOH= 9°
using the Gaussian 94 program packafe The structural (See €)-2 in Fig. 1). The most stable conformation was
optimizations of the )- and )-isomers of benzaldehyde(E)-1. The optimized parameters, relative energy differ-
oxime were carried out by varying the dihedral angle, ences, rotational constants, and the components of the
which was the torsional angle of the phenyl group, in step®le moment in the principal axis system for four confor-
of 30° betweenp = 0° and 90°. The most stable conformamations of benzaldehyde oxime are summarized in Table

3. AB INITIO CALCULATIONS

Copyright © 1999 by Academic Press



MICROWAVE SPECTRUM OF E)-BENZALDEHYDE OXIME

Observed Transition Frequencies (MHz) of (E)-Benzaldehyde Oxime for the Normal

TABLE 2

and Deuterated Species

Transition CgHs-CH=NOH CgHs-CH=NOD
JK,K, < J K, K, Obsd.  Obsd.—Caled.  Obsd.  Obsd. — Caled.
17 2 16 16 2 15 2782670 0.04

17 13 4 16 13 3 2822750  -0.10

17 11 7 6 10 6 274590  -0.04
17 10 8 16 10 7 2823820  -0.01 27463.1 0.01
17 9 9 16 9 8 2824430 0.09 27468.6 0.08
17 8 10 16 9 2825250  -0.07 27476.1 0.01
17 7 10 16 7 9 2826480  -0.02 274872 0.03
17 6 11 16 6 10 2828390  -0.02 275044  -0.05
17 5 12 16 5 11 275343  -0.08
17 4 14 16 4 13 27576.0 0.00
17 4 13 16 4 12 27606.1  -0.03
17 1 16 16 1 15 2850795  -0.04

17 2 15 16 2 14 2920020 0.04

18 1 18 17 1 17 2822320  -004

18 2 17 17 2 16 2941760 0.03

18 13 5 17 13 4 29890.00 0.14

18 12 6 17 12 5 2989300  -0.06 290729 0.0l
18 11 7 17 11 6 2989710 -0.02 29076.6 0.02
18 10 8 17 10 7 2990240 0.00 29081 .4 0.03
18 9 9 17 9 8 29909.50 0.00 29087.8 0.00
18 8 10 17 8 9 2991940  -0.02 29096.8 0.02
18 7 1 17 7 10 2993395 0.00 291099  -0.03
18 6 14 17 6 13 29956.60 0.00 29130.5 0.03
18 5 13 17 5 12 291664  0.02
18 3 16 17 3 15 2997850  -0.01 291585 0.02
18 4 15 17 4 14 30044.50 0.08 29211.7 0.02
18 4 14 17 4 13 3009860  -0.02 292563  -0.05
18 1 17 17 1 16 3006520  -0.04

18 3 15 17 3 14 30518  -0.02

18 2 16 17 2 15 3091640 0.00

19 1 19 18 1 18 2975930  -0.03

19 0 19 18 0 18 2982957 0.00

19 2 18 18 2 17 3100210  -0.02

19 14 6 18 14 5 306840  -0.08
9 13 7 18 13 6 3155240  -0.04 306868  -0.02
19 12 7 18 12 6  31556.10  -0.08 30690.3 0.08
19 11 8 18 11 7 315090  -0.03 306945  -0.02
19 10 9 18 10 8  3157.10  -0.02 30700.1  -0.03
19 9 10 18 9 9 3157540  -0.06 30707.7 0.02
19 8 11 18 8 10  31587.20 0.09 307182 -0.03
19 7 12 18 7 11 30733.7 0.00
19 1 18 18 1 17 3160580  -0.02

19 6 13 18 6 12 3163090  -0.09 30758.0 0.10
19 3 17 18 3 16 3163235  -0.02

19 5 14 18 5 13 3167880 0.10 30800.7  -0.04
9 5 15 18 5 14  31674.60 0.07 30797.5 0.02
19 4 15 18 4 14 3180640  -0.01 309129  -0.09
19 4 16 18 4 15 3172820 0.02 308484  -0.01
19 3 16 18 3 15 3228110  -0.02

19 2 17 18 2 16 3261820  -0.01

20 1 20 19 1 19  3[29.70 0.01

20 0 20 19 0 19 3134880  -0.09

20 2 19 19 2 18 3258040  -0.04

20 1 19 19 1 18 3313220 0.02

20 14 6 19 14 5 32300.8 0.04
20 13 7 19 13 6 3321560 0.26 323039  -0.04
20 12 8 19 12 7 3321978 0.10 32307.9 0.03
20 11 10 19 11 9 3322520 0.00 32312.9 0.02
20 10 11 19 10 10 3323250 0.09 32319.4 0.00
20 9 12 19 9 11 3324210  -0.02 323282 0.01
20 8 13 19 8 12 3325570  -00I 32340.5 0.01
20 7 14 19 7 13 3327560  -0.06 323586 0.06
20 3 18 19 3 17 3328110 0.01

20 6 15 19 6 14 3330680 0.04 32386.7 0.02
20 5 16 19 5 15 3335715 0.03 32432.5 0.00
20 5 15 19 5 14 3336370  -0.05 32437.7 0.01
20 4 16 19 4 15 335270  -0.04 325770 -0.05
20 4 17 19 4 16 3341250 0.06 324858  -0.01
20 3 17 19 3 16 3406690  -0.04

20 2 18 19 2 17 3430410  -0.03

21 1 21 20 1 20 3282670 0.08

21 2 20 20 2 19 3415280 0.03
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TABLE 2—Continued

Transition CgHs-CH=NOH CgH5-CH=NOD

J K, K, <« J K, K, Obsd. Obsd. — Caled. Obsd.  Obsd. — Caled.
21 15 6 20 15 5 34871.35 0.09

21 14 7 20 14 6 34874.45 -0.11 33917.7 -0.01
21 13 8 20 13 7 34878.55 -0.04 33921.4 0.04
21 12 9 20 12 8 34883.50 -0.09 33925.9 0.00
21 11 10 20 119 34889.90 -0.06 33931.7 0.03
21 10 11 20 10 10 34898.25 -0.04 33939.2 -0.01
21 9 12 20 9 11 34909.50 -0.02 33949.4 0.03
21 3 19 20 3 18 34924.10 -0.01 33976.6 0.12
21 8 13 20 8 12 34925.25 0.00 33963.6 -0.01
21 7 14 20 7 13 34948.35 -0.02 33984.5 -0.02
21 6 15 20 6 14 34984.60 -0.19 34017.4 0.00
21 5 16 20 5 15 35052.00 -0.09 34077.5 -0.02
21 5 17 20 5 16 35042.00 0.17 34069.5 0.01
21 4 17 20 4 16 35248.80 -0.04 34249.6 -0.01
21 4 I8 20 4 17 35096.70 0.04 34123.4 -0.02
21 3 I8 20 3 17 35855.60 -0.01

21 2 19 20 2 18 35972.80 0.05

22 16 7 21 16 6 36530.60 -0.07

22 15 8 21 15 7 36533.90 0.08

2 14 9 21 14 8 36537.80 0.21

22 13 10 21 13 9 36542.15 -0.05 35539.1 -0.01
22 12 11 21 12 10 36547.90 -0.03 355443 -0.01
2 11 12 21 11 11 36555.20 -0.04 35550.9 -0.03
22 10 13 21 10 12 36564.80 0.00 35559.6 0.02
22 9 14 21 9 13 36577.75 0.05 35571.3 0.04
2 8 15 21 8 14 36595.85 0.07 35587.7 0.08
22 7 16 21 7 15 36622.40 0.02 35611.7 0.03
2 7 15 21 7 14 36622.40 0.00

22 6 17 21 6 16 36664.00 0.18

22 6 16 21 6 15 35649.5 -0.16
22 5 I8 21 5 17 36728.75 0.13 35708.4 -0.02
2 5 17 21 5 16 36743.95 -).21 35720.6 0.00
22 4 19 21 4 18 36780.20 -0.04 35760.7 -0.03
22 4 I8 21 4 17 36986.00 0.13 35931.8 0.04
2 3 2 21 3 19 36560.95 0.00 35572.0 -0.09
2 3 19 21 3 18 37643.15 -0.02

22 2 21 21 2 20 35719.45 0.03

2 2 20 21 2 19 37622.65 -0.05

22 1 21 21 I 20 36154.70 0.06

23 6 17 22 6 16 38346.20 -0.04

23 16 7 22 16 6 371453 -0.01
23 15 8 2 15 7 38196.60 -0.06 37148.6 0.04
23 14 9 2 14 8 37152.5 0.05
23 13 10 2 13 9 38206.15 -0.04 37157.2 0.00
23 12 11 22 12 10 38212.70 -0.02 37163.0 -0.12
23 11 12 22 11 11 38221.00 -0.05 37170.7 0.03
23 10 13 22 10 12 38231.90 -0.06 37180.5 -0.04
23 9 14 22 9 13 38246.70 0.01 37193.8 -0.07
23 8 IS5 22 8 14 38267.35 -0.01 37212.6 0.03
23 7 16 2 7 15 38297.80 -0.02 37240.1 -0.01
23 7 17 22 7 16 38297.80 0.01

23 6 18 22 6 17 38345.20 0.05

23 6 17 22 6 16 37283.7 -0.05
23 5 18 2 5 17 37367.3 -0.03
23 5 19 22 5 18 37349.2 -0.06
23 4 19 22 4 18 37624.6 0.07
23 4 20 22 4 19 37397.2 0.04
23 3 21 22 3 20 38191.20 -0.01 37161.8 0.01
24 15 10 23 15 9 38765.8 -0.07
24 14 10 23 14 9 38770.3 0.03
24 13 11 23 13 10 38775.6 -0.05
24 12 12 23 12 11 38782.4 0.05
24 11 13 23 11 12 38790.9 -0.01
24 10 14 23 10 13 38802.1 -0.02
24 9 15 23 9 14 38817.3 0.04
24 8 16 23 8 15 38838.5 -0.02
24 7 17 23 7 16 38869.9 0.09
24 6 19 23 6 18 38918.5 0.00
24 5 2 23 5 19 38991.9 0.00
24 5 19 23 5 18 39018.2 -0.01
24 4 20 23 4 19 39328.8 0.05
24 4 21 23 4 20 39032.1 0.01
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TABLE 3
Observed and Calculated Rotational Constants, Al, and Centrifugal Distortion Constants
of Benzaldehyde Oxime

CeHs5-CH=NOH
Obs.2 Theor.b

(E)-1 (E)-2 (21 (-2
¢ (deg) 0 30 60 90 0 0 50
A (MHz) 5183.13(29) 5188.52 5140.90 5080.98 5025.17 5170.70 4140.60 3871.87
B (MHz) 895.367(3) 89525 896.23 888.50 883.83 89591 110569 1131.50
C (MHz) 763.819(3) 763.51 768.86 77422 779.08  763.60 872.66 946.64

Ay (kHz) 0.0193)
Ajk (kHz) 0.204(7)
Al (uADd —0.295(6) 0.00 489 -1550 -23.69 0.00 0.00 —43.31
CgH5-CH=NOD
Obs.2 Theor.C©
(£)-1 (E)-2 (VAR SRR VALY
¢ (deg) 0 0 0 50

A (MHz) 51584(23) 5162.24 5126.02 4101.93 3821.42
B (MHz) 869.44(2) 869.23 87551 1075.76 1123.36
C (MHz) 744.34(2) 743.96 74779 852.25 940.92

Ay (kHz) 0.023(2)
Ajk (kHz)  0.193(7)
ATuA)d  _0.28(5) 000 000 000 -45.02

a Errors in parentheses are 2.5 times the standard deviation referring to the last significant digit..

b Obtained from the ab initio calculations at the MP2/6-31G(d, p) level of theory. The geometry of
conformers (E)-1, (E)-2, (Z)-1 and (Z)-2 was calculated from an unconstrained minimization (see
Table 1).

€ Estimated by using the optimized structure of normal species.

dAl=Jc—la—1Tb

4, RESULTS AND DISCUSSION In the spectral bunches for normal and deuterated speci
many absorption lines attributed to the vibrational satellite

The microwave spectrum of &s—CH=NOH in the \ere observed. In this study, however, the analysis of tt
26.5-40.0 GHz frequency region, observed with the Stark

field of 100 Vem*, revealedK structures ofa-type R

branch appearing with frequency intervals of 1660 MHz. 5 ! '

The assignment of the spectral lines ascribel tg = 0, 1, O (Z)-isomer

and 2 were confirmed by observing their Stark behavior and 4 ® (E)isomer

the shapes of the spectral lines at the Stark fields of 1600, T

2000, and 2200 Vcnt, respectively. The intensities of these §3 B T
lines were all weak. The spectral bunches for the deuterated g

species were observed with intervals of 1620 MHz and were " 2+ 7
not overlapped with the spectrum of normal species. The <

intensities of the absorption lines for the deuterated species T+ T
were weak since the sample was a mixture of normal and

deuterated molecules. Therefore, the assignment of the o+ =

spectral lines for the deuterated species was limited to high ' ' ' ' L
. . 90 -60 -30 0 30 60 90

K lines. The total number of the spectral lines observed and s (degree)

a,SSIQned t@a-type R-branch transitions in the ground vibra- FIG.2. The torsional potential curve oE]- and )-benzaldehyde oxime

tional states were 117 for normal and 103 for deUterat%gafunction of the dihedral angdecalculated from the MP2/6-31@( p) ab

species (see Table 2). initio MO calculations.
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TABLE 4
Structural Parameters of (E)-Benzaldehyde Oxime Derived by the Scaling of the
Whole Ab Initio Geometry for the Reproduction of the Observed Rotational Con-

stants®
fitted residual b fitted residual b

Cl1-C2 1.3997(2) 0.0006 C2-C1-Ce 119.57(2) 0.03
C1-C6 1.4028(3) 0.0003 C2-C1-C7 121.92(1) 0.00
C1-C7 1.4652(5) -0.0002 C6-C1-C7 118.51(2) -0.03
C2-C3 1.3942(5) -0.0002 C1-C2-C3 119.79(1) -0.01
C2-H 1.0822(2) 0.0003 C2-C3-C4 120.56(2) -0.03
C3-C4 1.3984(3) 0.0003 C3-C4-C5 119.72(2) 0.03
C3-H 1.0833(1) 0.0005 C4-C5-C6 119.93(1) 0.00
C4-C5 1.3959(2) 0.0006 C1-C6-C5 120.42(2) -0.03
C4-H 1.0824(4) -0.0001 CI1-C7-N 120.69(2) -0.03
C5-Cé 1.3939(5) -0.0002 C7-N-O 109.88(2) -0.02
C5-H 1.0829(2) 0.0003 C1-C2-H 119.39(2) 0.03
C6-H 1.0845(1) 0.0005 C2-C3-H 119.56(1) -0.01
C7-N 1.2908(3) 0.0003 C3-C4-H 120.10(2) -0.02
C7-H 1.0895(1) 0.0005 C4-C5-H 120.22(2) 0.03
N-O 1.4094(4) 0.0000 C5-C6-H 120.09(1) 0.00
O-H 0.9663(2) 0.0003 N-C7-H 120.07(2) 0.03

N-O-H 101.72(2) -0.03

2 Errors in parentheses are estimated from the uncertainties (30) of the scaling factor
for the cartesian coordinates. Bond lengths are in angstroms and angles are in
degrees.

b Differences between the fitted values and the theoretical (ab initio) ones.

vibrational satellites could not be performed since the absoip-coordinate were determined to be 4.105(4) and 0.70(4) /
tion lines for lowK transitions in the excited vibrational statesespectively (errors in parentheses were 2.5 times the stand
were too weak to be measured and assigned. deviation). The calculated coordinates of the hydrogen ato

The observed frequencies of the absorption line were fittagtrea = 4.113 A for E)-1 anda = 3.416 A for E)-2
to obtain the rotational and centrifugal distortion constantspnformers on the basis of tlad initio calculation. The former
using Watson’sA-reduced Hamiltonian7). Table 3 shows the value was consistent with the experimental one. Therefore, t
molecular constants in the ground vibrational state obtainetdserved molecular conformation was concluded toBe(
along with those calculated kb initio MO method. as shown in Fig. 1.

The values of th&l (=1, — I, — |,) obtained experimen- In this study the observed absorption lines were only a
tally were —0.295(6) and—0.278(2) u & for the normal and signed to the-type transitions. The calculated dipole momen
deuterated species, respectively. These two values meant twahponent (see Table 1) shows that tBg-( conformer has
the molecular conformation of this molecule was planar amly w, component and so thetype lines of this conformer
almost planar. The result of thad initio calculation of GH;— may not be expected to be observed.

CH=NOH was consistent with this experimental result. In The absolute value ofAl of (E)-benzaldehyde oxime
Table 3, the rotational constants for deuterated species e6ti0.295(6) u &) was slightly larger than that of the related
mated by assuming the planar conformation ofHG— compound, benzaldehyde-0.1199 u &) (9). This suggests
CH=NOH optimized at the MP2/6-31@( p) level of theory that there may be some large-amplitude motion around tl
also agreed with the experimental ones. Although it was co8-C single bond, which is supported by the calculated vibr:
cluded that E)-benzaldehyde oxime had the planar structurépnal frequency of the torsional motion around the C—C sing|
two rotational isomerisms of this molecule might be possible wond, 78 cm* (HF/6-31G(, p), no scaling).

respect to the rotation around the N-O bond, i.E)-{ and The molecular conformation of this compound in the solic
(E)-2 as shown in Fig. 1. To elucidate the orientation of thstate is tetramer2j. Each molecule is slightly distorted with
hydroxyl group, ther, coordinates of the hydrogen atomthe dihedral anglep, of ca. 20°. This conformation may be due
bonded to the oxygen atom were calculated from the mometdsan intermolecular hydrogen bond between the nitrogen a
of inertia, I, andl., of normal and deuterated species by thithe hydrogen atom of the hydroxyl group. However, in the ga
Kraitchman’s equations8] on the condition of the planar phase, the molecular structure might become planar because
molecular conformation X\I = 0). The values ofa- and no intermolecular interaction. This molecule may have th
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TABLE 5

Comparison of r(C—C), r(C=N), and 2 CCN of (E)-Benzaldehyde Oxime
and Related Compounds®

nc-o)b nC=N) /CCN
CegHs5—CH=NOH ¢ 1.465(1) 1.291(1) 120.69(2)
CgHs-CH=NCHj3 d 1.460(11) 1.286(8) 126.5(16)
CH3-CH=NOH ¢ 1.508(8) 1.264(4) 118.1(10)
CH3-CH=NCH3 f 1.511(5) 1.278(4) 121.4(7)
Rotational Constants (MHz)
CeH5—CH=NOH CgHs5—CH=NOD

Obs. Calc.8  Obs.-Calc. Obs. Calc. 8  OQbs.-Calc.

A 5183.13(29) 5183.14 0.1 A 51584(23) 51569 1.5

B 895.367(3) 895.529 -0.162 B 869.44(2) 869.50 -0.06
C  763.819(3) 763.597 0.222 C  744342) 744.05 0.29

4 Bond lengths are in angstroms and angles are in degrees. Errors in parentheses are 3
times the standard deviation referring to the last significant digit..

b The C-C single bond distance.

€ This work (r, structure).

d Reference (/0). Determined by gas-phase electron diffraction (r, structure).

€ Reference (/7). Determined by microwave spectroscopy (rg structure).

f Reference (/2). Determined by gas-phase electron diffraction (rg and L)

£ Caluculated from the derived structural parameters in Table 4.
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