
Infrared Matrix Isolation Studies and Ab Initio

Calculations of Acetohydroxamic Acid
*

by M. Sa³dyka and Z. Mielke**

Faculty of Chemistry, Wroc³aw University, Joliot-Curie 14, 50-383 Wroc³aw, Poland

(Received April 30th, 2003; revised manuscript June 26th, 2003)

The infrared absorption spectra of acetohydroxamic acid (CH3CONHOH) and its deu-
terated analogue (CH3CONDOD) isolated in argon and nitrogen matrices have been re-

corded for the first time. The infrared spectra prove that this molecule exists as the keto

tautomer with intramolecular hydrogen bond in solid argon and nitrogen. Theoretical

studies of the structure and spectral characteristics of the acetohydroxamic acid mole-

cule, carried out on both MP2 and B3LYP levels with the 6-311++G(2d,2p) basis set, are

in accordance with the experimental data.
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Hydroxamic acids have been recently the subject of growing interest, which is

mainly stimulated by their biological activities [1–4]. Among the problems that at-

tracted the most attention of the researchers is the identity of the preferred structure of

the hydroxamic acid and its acidity. The theoretical and experimental work perfor-

med so far leads to the conclusion that the stabilities of different isomers of hydroxa-

mic acids are strongly dependent on the environment [5–7]. For example, the NMR

studies of monoalkylhydroxamic acids and their O- and N-substituted derivatives

showed that the acids in different solvents exist in both keto and iminal forms [5,6].

The equilibrium between the tautomers depends on the type of the acid and on the na-

ture of the solvent. The infrared spectra of various hydroxamic acids in solid state and

in various solvents suggest that the acids in the solid state and in polar solvents exist in

the keto form, but in non polar solvents the iminal form is also present [6–9].

Recently, many reliable ab initio calculations, concerning the structural proper-

ties of the formohydroxamic acid and its derivatives, have been reported [10–15]. The

results of the calculations refer to the system in the gas phase. The comparison of the

calculated properties with the experimental gas phase data is particularly important in

the case of hydroxamic acids due to strong sensitivity of their structural properties on

the environment. Unfortunately, no experimental gas phase data have been reported

for formohydroxamic acid (FHA) and its simple derivative, acetohydroxamic acid
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(AHA). This is due to instability of both acids at room temperature, which decompose

violently above their melting points and are not soluble in nonpolar solvents.

Recently, we applied a matrix isolation technique combined with FT-IR spectro-

scopy to study the spectral characteristics and structural properties of formohydrox-

amic acid [16,17]. We proved that the cis keto conformer with an intramolecular hy-

drogen bond (1Z) and the trans keto conformer (1E) of formohydroxamic acid exist in

equilibrium in the gas phase at room temperature with the population ratio equal to

(1E)/(1Z) = 0.035�0.009. The trans keto (1E) isomer was identified for the first time

and spectral characteristics of both 1Z and 1E isomers was presented. Scheme 1 pre-

sents the cis keto (1Z) and trans keto (1E) conformers of formohydroxamic acid.

In the work presented in this paper we applied matrix isolation technique combin-

ed with FT-IR spectroscopy to the study of acetohydroxamic acid. The spectral cha-

racteristics and the structural properties of the acid are presented. The experimental

data are supported by ab initio calculations of the structure and the vibrational characteri-

stics of the AHA molecule at the MP2/6-311++G(2d,2p) and B3LYP/6-311++G(2d,2p)

levels.

EXPERIMENTAL

Infrared matrix isolation studies. Acetohydroxamic acid was commercially available (99%

Fluka). Deuterated acetohydroxamic acid was prepared by multiple dissolving of AHA in D2O (99%).

The CH3CONHOH/Ar (N2) and CH3CONDOD/Ar (N2) matrices were obtained by simultaneous de-

position of acetohydroxamic acid vapour and argon (or nitrogen). Two methods were applied to introduce

the vapour of the acid into vacuum chamber of the cryostat. In the first method, the solid sample of the acid

was placed in the small bulb that was connected to the cryostat via tube, both bulb and tube were made of

stainless steel. The temperature of the bulb and the tube were kept at 70�C during matrix deposition. In the

second method, the solid sample was placed in the microprobe inside the cryostat, the microprobe was

kept at 28�C by the adapted heater during matrix deposition. The monomer concentration was controlled

by comparing the spectra obtained at different deposition conditions.

Gold-plated copper mirror was used as a sample holder and was maintained at 20 K (12 K for IR mea-

surements) by means of a closed cycle helium refrigerator (Air Products, Displex 202A). Infrared spectra

were recorded in a reflection mode with a resolution 0.5 cm
–1

by means of a Bruker 113v FTIR spectrome-

ter using liquid N2 cooled MCT detector (4000–600 cm
–1

).

Computational details. Ab initio calculations were carried out using the GAUSSIAN 98 [18] pack-
age of computer codes. Electron correlation was considered via the Mõller-Plesset perturbation theory

[19,20] to the second order (MP2(FC)) and via the DFT method. The DFT exchange functional used to
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study the acetohydroxamic acid molecular properties was the Becke hybrid method [21,22] based on the

standard Becke exchange functional [23]. The correlation functional was the gradient-corrected func-

tional by Lee, Yang, and Parr (LYP) [24]. The notation used to write the whole DFT functional was B3LYP

[25].

The harmonic wavenumbers were calculated analytically both at the MP2 and B3LYP levels. The ap-

plied basis sets were the standard split-valence, 6-311- type Gaussian functions [26,27] augmented with

diffuse [28] and polarization [29] functions on all atoms to give the 6-311++G(2d,2p) basis set.

RESULTS AND DISCUSSION

Infrared matrix isolation studies: The spectra of matrices, obtained by deposi-

tion of the vapour above solid acetohydroxamic acid (CH3CONHOH) or its deutera-

ted analogue (CH3CONDOD) diluted with argon, are shown in Figures 1 and 2. The

frequencies of the bands present in the spectra are collected in Table 1.
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Figure 1. The 3600–2400 cm
–1

region in the infrared spectra of acetohydroxamic acid and its deuterated

analogue (CH3CONHOH and CH3CONDOD) isolated in solid argon.
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Figure 2. The 1720–600 cm
–1

region in the spectra of the same matrices as presented in Figure 1.
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Table 1. Observed frequencies (cm
–1

) of acetohydroxamic acid and its deuterated analogue in argon matrices
and frequencies calculated for these molecules at the B3LYP/6-311++G(2d,2p) level.

Assignment
a

CH3CONHOH CH3CONDOD

Exp. Calc. Exp. Calc.

�NH, �ND 3454.0 3623 2566.0 2658

�OH, �OD 3323.0 3565 2468.5 2594

�asCH3 3009.0 3126 3009.0 3126

�asCH3 3002.0 3124 3002.0 3124

�sCH3 2948.0 3054 2948.0 3054

Amide I (�CO) 1690.5 1718 1682.5 1709

Amide II (�NH/ND) 1513.5
1505.5

1553 1132.0 1161

�asCH3 1454.0 1494 1479.5
1465.0
1458.0

1498

�asCH3 1428.5 1474 1445.0 1474

�sCH3 1406.0 1403 1408.0
1402.5
1399.0

1408

�NOH, �NOD 1391.0 1414 989.5 945

Amide III (�CN) 1341.5 1277 1384.0
1375.5

1391

�CH3 1081.5 1055 1107.5
1100.0

1058

�CH3 1069.0 1091 1060.5 1113

�NO 992.5 1006 928.5
925.5

1006

�C–C 904.5 953 885.5 897

Amide IV (�OCN) 651.5 650 639.0 636

�CN 643.5 632 636.5 622

a
Abbreviations: � – stretching, � – in plane bending, � – rocking, � – torsion.

The molecule of acetohydroxamic acid is characterized by 24 vibrations, all of

them active in the IR spectrum. The spectral region 4000–600 cm
–1

in our studies was

determined by using the MCT detector working in this range. We were able to reco-

gnize 18 vibrations of AHA; the other are assumed to occur below 600 cm
–1

. They re-

present the OH, NH and CO out of plane deformation modes, CCN and CNO bending

modes and CH3 twisting mode.

The spectral region 4000–2900 cm
–1

shows five fundamentals of AHA. The

bands observed at 3454.0 and 3323.0 cm
–1

(Figure 1) correspond to the NH and OH

stretching modes. These modes are characterized by similar frequencies as the corre-

sponding modes in the formohydroxamic acid molecule isolated in solid argon matri-

ces (3482.5 and 3380.0 cm
–1

, respectively) [16]. Deuteration of the N–H and O–H

groups of acetohydroxamic acid shifted down the stretching vibrations to 2566.0

cm–1 for the ND group, and to 2468.5 cm–1 for the OD group. The isotopic shift ratios
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for the �(ND) and �(OD) modes are equal to 1.35. The same value was observed in the

case of formohydroxamic acid.

The relatively low frequency of the OH stretching mode (3323.0 cm–1) suggests

that the OH group in AHA acts as a proton donor in intramolecular hydrogen bond. In

similar compounds which contain nonbonded NOH group, like hydroxylamine

[30,31] or formaldoxime [32], the �(OH) vibration is observed at 3634.7 and at 3620

cm
–1

, respectively. The analogy with the formohydroxamic acid molecule allows us

to claim the existence of the intramolecular C=O���H–O hydrogen bond in the aceto-

hydroxamic acid molecule.

The stretching vibrations of the CH3 group of AHA were observed as very weak

absorptions at 3009.0 and 3002.0 cm–1, �as(CH3), and at 2948.0 cm–1, �s(CH3). The

bands were not sensitive to N- and O-deuteration of the CH3CONHOH molecule. Si-

milar behaviour exhibited the �as(CH3) modes of acetamide [33], which were obse-

rved at 2989 and 2943 cm
–1

.

Several fundamentals of the AHA molecule appear in the 1800–1100 cm
–1

spec-

tral region (Figure 2). The most intense band at 1690.5 cm
–1

originates from the Ami-

de I mode, to which the main contribution gives the OCN antisymmetric stretching

coordinate (marked for simplicity as �(CO)). The deuteration of AHA shifts this ab-

sorption to 1682.5 cm–1. The isotopic shift value (–8 cm–1) for this fundamental is si-

milar to that observed by Knudsenet al. for the Amide I mode of acetamide (–10 cm
–1

)

[33]. The position of the 1690.5 cm
–1

band and its high intensity are very characteri-

stic for carbonyl compounds, so there is no doubt that the acetohydroxamic acid mo-

lecule exists in the keto form in solid argon.

The weak bands at 1513.5 cm
–1

(with the site band at 1505.5 cm
–1

) and at 1341.5

cm
–1

arise from the Amide II and Amide III modes, respectively. The Amide II and

Amide III modes correspond to the coupled NH in plane bending and OCN symmetric

stretching vibrations and are marked, for simplicity, as �(NH) and �(CN). The frequ-

encies of the Amide II, Amide III modes of AHA have similar values to the frequen-

cies of the corresponding modes in the formohydroxamic acid molecule (1505.0 and

1292.5 cm
–1

, respectively). The counterparts of the 1513.5, 1341.5 cm
–1

bands appe-

ar in the spectra of deuterated acid at 1384.0 cm
–1

(with the satellite at 1375.5 cm
–1

)

and at 1132.0 cm
–1

and are assigned to the CN stretching and ND bending modes, re-

spectively. In CH3CONDOD, the coupling between ND bending and OCN stretching

coordinates is less pronounced than between the corresponding coordinates in nondeu-

terated acid molecule, similar situation was observed in the case of formohydroxamic

acid. The Amide II and Amide III modes of acetamide isolated in solid argon [33]

show similar behaviour. In the spectrum of CH3COND2 the 1148 cm
–1

band (corre-

sponding to the mode with large ND2 bend contribution) is 437 cm
–1

red shifted with

respect to the Amide II band and the band at ca. 1339 cm
–1

(corresponding mainly to

CN stretch) is 25 cm
–1

blue shifted with respect to Amide III band in CH3CONH2

spectrum.
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The strong band at 1391.0 cm
–1

originates from the NOH in plane deformation

mode of AHA. The band appears at similar frequency as the corresponding band in

the spectra of formohydroxamic acid (1372.0 cm–1) and is slightly blue shifted with

respect to the corresponding vibrations in hydroxylamine (1350.7 cm
–1

) [30,31] or

formaldoxime (1313 cm
–1

) [32]. The blue shift of this band with respect to the

�(NOH) absorptions in hydroxylamine and formaldoxime confirms the existence of

intramolecular hydrogen bond in the acetohydroxamic acid molecule. In the spectra

of CH3CONDOD/Ar matrices a band corresponding to the �(NOD) mode appears at

989.5 cm
–1

with the isotopic shift ratio 1391.0/989.5 = 1.41.

The bending modes of the CH3 group of AHAappear in the 1500–1400 cm–1 spec-

tral range. Two well defined bands observed at 1454.0, 1428.5 cm–1 are assigned to

the �as(CH3) modes and the band at 1406.0 cm
–1

is attributed to �s(CH3) mode. For

acetamide isolated in solid argon [33] the �as(CH3) modes were observed at 1433

cm
–1

and the �s(CH3) mode was detected at 1368 cm
–1

. In the spectra of trans N-met-

hylacetamide isolated in nitrogen matrices [34] the corresponding bands occurred at

1432 and 1370 cm
–1

. In the case of N,N-dimethylacetamide [35] the �as (CH3) and

�s(CH3) modes were observed at 1440, 1428 and 1352 cm
–1

. The N- and O-deutera-

tion shifted the absorptions of the CH3 group of AHA toward higher wavenumbers.

The broad absorption at ca. 1465 cm–1 with subpeaks at 1479.5, 1465.0 and 1458.0

cm
–1

is tentatively assigned to the �as(CH3) mode, the band at 1445.0 cm
–1

is attribu-

ted to the �as(CH3) mode and the broad band atca . 1405 cm
–1

with subpeaks at 1408.0,

1402.5 and at 1399.0 cm
–1

is assigned to the �s(CH3) mode of the CH3CONDOD mo-

lecule.

The rocking modes of the CH3 group of AHA were observed at 1081.5 and at

1069.0 cm
–1

. Their counterparts in the spectra of deuterated acid occurred at 1107.5,

1100.0 cm
–1

and at 1060.5 cm
–1

. In the spectra of the CH3CONH2 molecule isolated in

solid argon the �(CH3) bands appeared at 1035 and 968 cm–1 and were shifted to 1036

and 1026 cm
–1

, respectively, in the spectra of the CH3COND2 molecule.

The other bands due to the AHA fundamentals were observed in the 1000–600

cm
–1

region (Figure 2). The band at 992.5 cm
–1

is assigned to the NO stretching mode

and the absorption at 904.5 cm
–1

is attributed to the C–C stretching vibration. The

band at 651.5 cm
–1

corresponds to the Amide IV mode (associated with the OCN de-

formation), and the 643.5 cm
–1

band is assigned to the CN torsion. After deuteration

the �(NO) band is shifted to 928.5, 925.5 cm
–1

and the �(C–C) absorption to 885.5

cm–1, the Amide IV and the �(CN) bands occur at 639.0, 636.5 cm–1, respectively.

The �(NO) vibration of acetohydroxamic acid occurs at higher frequency (992.5

cm
–1

) than the corresponding modes of formohydroxamic acid (841.0 cm
–1

) or hy-

droxylamine (895.9 cm
–1

). In all three molecules the frequency of the �(N–O) mode is

strongly affected by deuteration. In HCONDOD and ND2OD molecules the �(N–O)

frequency was ca. 40 and 80 cm
–1

red shifted with respect to the �(N–O) frequency of

nondeuterated molecule. In the case of acetohydroxamic acid molecule the �(N–O)

band shows ca. 65 cm
–1

red shift after deuteration. Such a large shift indicates that

deuterium motion also contributes to this mode. The�(NOD) bending and the �(N–O)
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stretching vibrations are characterized by close frequency values (989.5, 928.5 cm
–1

)

which suggests that the NOD bending coordinate may contribute to the NO stretching

mode in the CH3CONDOD molecule.

The Amide IV mode is observed at 651.5 cm
–1

for AHA and was detected at 658

cm
–1

in N-methylacetamide in solid nitrogen [34] and at 587 cm
–1

in N,N-dimethyl-

acetamide in solid argon [35]. The deuterium shift of �(OCN) in CH3CONDOD

(–12.5 cm
–1

) may be due to small contribution of deuterium motion to this mode. For

comparison, a 20 cm
–1

deuterium red shift of �(OCN) was observed in solid N-deute-

rated amides [36,37], and the corresponding mode exhibited quite significant 37 cm
–1

red shift in the N-deuterated acetamide molecule isolated in solid argon [33,38].

The band at 643.5 cm–1 in the spectra of CH3CONHOH is assigned to the �(CN)

mode. The corresponding band was observed at 595.0 cm
–1

for formohydroxamic

acid and at 619 cm
–1

for N-methylacetamide in solid argon. In the spectra of CH3CO-

NDOD the�(CN) mode is shifted to 636.5 cm
–1

showing 7 cm
–1

deuterium red shift. In

the spectra of formohydroxamic acid [16] and in the spectra of solid amides [36,37]

the CN torsion also shows small sensitivity to deuterium substitution.

Annealing of the AHA/Ar matrix to 33K resulted in a decrease of the intensities of

the fundamental bands that were discussed above. However, there were some bands

which grew after annealing; they were observed at 3365.0, 3244.0, 1678.0, 1670.0,

1658.0 and 995.5 cm
–1

. These bands were assigned to the associates of acetohydrox-

amic acid. The method of preparing of CH3CONHOH/Ar matrices by deposition of

the vapour above heated solid acetohydroxamic acid diluted with argon explains the

formation of the AHA associates.

The spectrum of acetohydroxamic acid in nitrogen matrices is shown in Figure 3

and the frequencies are collected in Table 3. The bands of AHA monomer in nitrogen

are broader and slightly shifted with respect to the corresponding bands in solid ar-

gon.
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Table 2. Equilibrium structures
a
of acetohydroxamic acid at the MP2 and B3LYP levels of theory employing

the 6-311++G(2d,2p) basis set.

property MP2 B3LYP

r(C=O) 1.2293 1.2247

r(CN) 1.3671 1.3636

r(NO) 1.4040 1.4001

r(C–H3) 1.0860 1.0890

r(C–C) 1.5030 1.5062

r(N–H1) 1.0067 1.0076

r(O–H2) 0.9769 0.9787

r(O����	) 1.9590 1.9800


(O=C–N) 119.98 119.72


(C–N–O) 115.00 115.85


(O=C–C) 124.41 124.19


(C–C–N) 115.52 116.03


(C–N–H1) 119.18 121.02


(H1–N–O) 110.67 110.96


(N–O–H2) 100.68 101.37


(O���H2–O) 120.37 118.85


(C=O���H2) 81.47 81.95

�(OCNH1) 146.49 149.58

�(OCNO) 11.54 10.53

�(CCNO) –171.60 –172.00

�(CCNH1) –36.65 –32.95

�(CNOH2) –4.58 –4.54

�(H1NOH2) –143.25 –147.57

� 3.76 3.35

a
The bond distances are given in Å, the angles in degrees, dipole moments in Debyes.

Table 3. Calculated and observed vibrational spectra (in cm
–1

) of acetohydroxamic acid
a
.

Assignment
b

MP2 B3LYP Argon
c

Nitrogen

�NH 3654 (79) 3623 (64) 3454.0 (0.32) 3458.5 (0.47)

�OH 3595 (57) 3565 (64) 3323.0 (0.28) 3322.5 (0.26)

�asCH3 3193 (2) 3126 (12) 3009.0 (0.01) 3008.5 (0.02)

�asCH3 3192 (6) 3124 (2) 3002.0 (0.02) 2996.5 (0.01)

�sCH3 3098 (4) 3054 (5) 2948.0 (0.02) 2943.0 (0.01)

Amide I (�CO) 1725 (199) 1718 (226) 1690.5 (1.0) 1685.5 (1.0)

Amide II (�NH) 1557 (42) 1553 (46) 1513.5 (0.16) 1521.0 (0.12)

�asCH3 1515 (29) 1494 (25) 1454.0 (0.32) 1454.5 (0.24)

�asCH3 1495 (7) 1474 (7) 1428.5 (0.07) 1430.0 (0.06)

�sCH3 1412 (46) 1403 (19) 1406.0 (0.11) 1404.5 sh

1594 M. Sa³dyka and Z. Mielke



Table 3 (continuation)

�NOH 1434 (160) 1414 (181) 1391.0 (0.96) 1394.0 (0.85)

Amide III (�CN) 1293 (9) 1277 (8) 1341.5 (0.05) 1353.0 (0.03)

�CH3 1068 (8) 1055 (9) 1081.5 (0.08) 1083.0 (0.06)

�CH3 1095 (50) 1091 (63) 1069.0 (0.33) 1069.0 (0.18)

�NO 1014 (14) 1006 (16) 992.5 (0.13) 995.5 (0.23)

�C–C 957 (15) 953 (15) 904.5 (0.01) 903.0 (0.02)

Amide IV (�OCN) 656 (21) 650 (15) 651.5 (0.02) 647.0 (0.02)

�CN 635 (17) 632 (15) 643.5 (0.05) 643.0 (0.03)

Amide V (
NH) 485 (114) 432 (156)


OH 430 (153) 479 (51)

�CCN 418 (42) 413 (65)

�CNO 293 (26) 286 (28)


C=O 248 (1) 241 (2)

�C–CH3 95 (0) 100 (0)

a
In all calculations the 6-311++G(2d,2p) basis set was used; the numbers in parentheses are the IR intensities
expressed in km·mol

–1
for calculated spectra, and the relative integral intensities for experimental spectra.

b
Only the internal coordinate giving the main contribution to P.E.D. is given, abbreviations:� – stretching,
� – in plane bending, � – rocking, � – torsion, 
 – out of plane bending.

c
Only the frequencies of the most intense bands are given; the component bands corresponding to different
sites were included in the intensity measurement.

Theoretical studies: The equilibrium geometry of the 1Z keto conformer of the

acetohydroxamic acid molecule calculated at the MP2(FC) and B3LYP levels using

6-311++G(2d,2p) basis set is reported in Table 2. It was revealed in earlier studies

[15] that the 6-311++G(2d,2p) basis set well reproduces the experimental gas phase

proton dissociation energy value of acetohydroxamic acid. The scheme presented be-

low shows the numbering of hydrogen atoms employed in the AHA molecule.

Comparison of the DFT and MP2 results shows that bond distances between hy-

drogen atoms and heavy atoms are slightly longer and those between heavy atoms

(C=O, C–N, C–C and N–O bonds) are shorter at the DFT level than at the MP2 level of

theory.

The harmonic vibrational frequencies computed for the AHA molecule at the

MP2 and B3LYP levels of theory are presented in Table 3 and compared with experi-

mental data. The calculated frequencies reproduce well the observed acetohydrox-

amic acid frequencies with the exception of the frequencies of the OH, NH and CH3

stretching vibrations, which are lower than the predicted ones owing to their strong

anharmonicity. Both MP2 and B3LYP predict the C=O stretch to be the most intense
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absorption and the CN stretching to be the least intense one in agreement with experi-

mental data. In Table 3 only the internal coordinate giving the main contribution to

the normal mode is presented (except amide I, II, III and IV vibrations). However, the

theoretical calculations demonstrate that strong coupling between internal coordina-

tes in the molecule of the acid occurs similar to that observed for formohydroxamic

acid [16].

Data presented in Table 3 clearly indicate that the level of ab initio calculations

used in this paper well reproduces the experimental spectra, which we find important

due to the lack of the structural data for acetohydroxamic acid molecule derived from

microwave measurements.

Bonding and structure: The spectra of acetohydroxamic acid in solid argon and

nitrogen provide strong evidence for the 1Z keto tautomeric structure with intramole-

cular hydrogen bond. The presence of the bands characteristic for the C=O and NH

group vibrations and a lack of the band due to the C=N stretch prove that the acid

exists in the matrix as a keto tautomer. The low value of the OH stretching frequency

provides strong evidence for an intramolecular hydrogen bond between OH group

and an oxygen atom of a carbonyl group. The OH stretching vibration appears in the

region above 3450 cm
–1

if the OH group is not involved in the hydrogen bond. The de-

crease of the OH stretching frequency in the acetohydroxamic acid (3323.0 cm–1) is

accompanied by an increase of the NOH in plane bending frequency (1391.0 cm
–1

)

that is expected for a hydrogen bond. The intramolecular hydrogen bond is probably

also responsible for the relatively low frequency of the C=O stretching vibration in

acetohydroxamic acid (1691.0 cm
–1

for AHA in solid argon). The C=O stretch was

identified at 1777.9 cm
–1

in the spectra of formamide [39] in solid argon and at 1726

cm
–1

, 1721 cm
–1

in the spectra of acetamide [33,38] and N-methylformamide [34] in

solid argon, respectively. All other AHAvibrations (except 
(OH) that was not identi-

fied) are less sensitive to formation of intramolecular hydrogen bond.

It should be noted that the X-ray diffraction of crystals of acetohydroxamic acid

hemihydrate also supported the 1-Z keto tautomer with the OH bond in the syn con-

formation [40].

CONCLUSIONS

In this work we applied matrix isolation technique combined with FT-IR spectro-

scopy to study the spectral characteristics of CH3CONHOH and its deuterium analo-

gue CH3CONDOD. The experimental results show that acetohydroxamic acid exists

as the keto tautomer with intramolecular hydrogen bond in solid argon and nitrogen.

The existence of the keto form is confirmed by the presence of the bands due to NH

and C=O groups and lack of the bands characteristic of the C=N vibrations. The bands

characteristic of free NH and associated OH groups prove the existence of intramole-

cular CO���HON hydrogen bond.
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Theoretical studies of the 1-Z keto structure of the acetohydroxamic acid molecu-

le carried out on both MP2 and B3LYP levels with the 6-311++G(2d,2p) basis set

were in accordance with experimental data. The calculated spectra reproduce well the

frequencies and the intensities of the measured spectra.
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