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The crystal structure of N-acetoxy-N-benzyloxyurea has been studied by single crystal
X-ray diffraction study. It has demonstrated that this compound is a typical anomeric
amide. ON(1)O nitrogen atom has a pyramidal configuration; the sum of the bond
angles centered on N(1) atom is 335.2° and this atom is sp® hybridized. The N(2) nitrogen
atom of the carbamoyl moiety (H,NC=0) has planar configuration. The N—OAc bond
is somewhat elongated and the N—OBn bond is shortened due to the action of
Noen—>0 n-oac anomeric effect. In the molecule of N-acetoxy- N-benzyloxyurea, the N—C
amide bonds are nonequivalent, and the (AcO)(BnO)N—C(O) bond is longer that the
H,N—C(O) bond. Evidently, that this difference in bond lengths is caused by the stronger
conjugation between lone pair (Lp) of the N(2) atom and the C=0 carbonyl compared to
conjugation between the lone pair of N(1) atom and the C=0O carbonyl. The overall
analysis of the structural parameters on all known N-acyloxy-N-alkoxyureas had been
done. In addition, the structural parameters of N-acetoxy-N-benzyloxyurea have been
compared with the same structural parameters of N-benzyloxyurea and N-benzyloxy-N-
methoxyurea.
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Introduction

It is well known that the nitrogen atom in the
common amides is sp? hybridized and has the planar
configuration. However, the amides bearing two
electronegative atoms on the nitrogen atom exhibit a
special complex of the structural properties. Glover
[1—-9] had labeled them as «anomeric amides». In
anomeric amides, the amide nitrogen responds to the
collective electronegativity of the substituents by the
rehybridizing from sp? to sp? [1]. Thus, the pyramidal
configuration of the amide nitrogen atom in N-X-N-
alkoxyamides (X=0C(O)R, OAlk, CI) is favorable to
the realization of ny,,—0c"\_x anomeric effect [1] and
the weakening of the N—X bond [1—10]. The

pyramidality of the amide nitrogen was proved for
N, N’-diacyl- N, N -dialkoxyhydrazines [2], N-acyloxy-
N-alkoxybenzamides [3], N, N-dialkoxybenzamides
[4], N-alkoxy-N-chlorobenzamides [5], N-acyloxy-
N-alkoxyureas [6—8], N-acyloxy-N-alkocarbamates
[6], N-alkoxy- N-chloroureas [8], N, N-dialkoxyureas
[7,9], N-alkoxy-N-chloro- N -arylureas [9], and N, N-
dialkoxy- N’-arylureas [10]. In addition, the
pyramidality of amide nitrogen had been found for
the salts of N-alkoxy-N-(1-pyridium)ureas and
N-alkoxy- N-(1-pyridium)carbamates [7,11].

For N-X-N-alkoxybenzamides (X=0C(O)R,
OAIk, Cl), the elongation of the N—X bond and the
shortening of N—OAlIk bond had been found [1—4].
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In addition, for N-X-N-alkoxyureas (X=0OC(O)R,
OAIk, CI, N*C;H,R’, R’=H, NMe,), these bonds
deformation had been proved by XRD study [6—10].

In the N-X-N-alkoxybenzamides (X=0OC(O)R,
Cl) and N-X-N-alkoxyureas (X=0OC(O)R, OAIk, CI),
the nucleophilic substitution at the nitrogen atom by
the action of O, N-nucleophiles easily occurs due to
the weakening of N—X bond by the ng,,—6"n-_x
anomeric effect action [1,5—11].

Thus, the realization of the ng,—oc'N_x
anomeric effect had been demonstrated both by the
structural data and by the chemical properties of
N-X- N-alkoxyamides.

Previously, the structure of N-acetoxy-N-
methoxyurea 1 [8], N-acetoxy-N-ethoxyurea 2 [6],
N-p-chlorobenzoyloxy- N-ethoxyurea 3 [8] and
N-n-butyloxy- N-p-chlorobenzoyloxyurea 4 [7]
(Scheme 1) had been discussed.

Surprisingly, it was found that the nature of
N-alkoxy group in N-alkoxy-N-p-
chlorobenzoyloxyureas 3 and 4 affected some structural
parameters of these compounds [8].

To discuss the structural features of the
N-acetoxy- N-alkoxyurea series, it was necessary to
expand their number. The structural data only of
N-acetoxy- N-methoxyurea 1 and N-acetoxy-
N-ethoxyurea 2 had been insufficient.

Thus, the objective of our current study was to
explore the structure of N-acetoxy- N-benzyloxyurea
5 by single crystal X-ray diffraction study.

Experimental

Materials and equipment

"H NMR spectra were recorded on a VARIAN
VNMRS 400 spectrometer (400 MHz). BC NMR

spectra were recorded on a VARIAN VNMRS 400
spectrometer (100.6117 MHz). The solvents CDCl,
and (CD,),SO were used. '"H NMR chemical shifts
relative to the residual solvent protons as an internal
standard (CDCIl; 7.260 ppm, and (CD;),SO 2.500
ppm) were reported. Solvent carbon atoms served as
an internal standard for C NMR spectra (CDCl,
77.16 ppm). Mass spectra were recorded on a VG 70-
70EQ mass spectrometer in a fast atom bombardment
mode (FAB). The solvents were purified and dried
according to the standard procedures.

Synthesis

N-Benzyloxyurea (6)

NaOCN (0.72 g, 10.13 mmol) was added to the
mixture of PhnCH,ONH,-HCI (0.879 g, 5.310 mmol),
water (14 ml) and ether (30 ml) at stirring under
1—2°C; the reaction mixture was stirred under 4°C
for 1 h, then under 10°C for 1 h, then acetic acid
(0.4 ml) was added and the reaction mixture was
stirred at 20°C for 2 h. The solid was filtered off,
extracted by ether (5x40 ml). The combined ether
extracts and the filtrates were evaporated under vacuum
(20 mm Hg); the residue was maintained under
2 mm Hg and 20°C for 1 h. The obtained residue was
washed by cold ether (5 ml) and dried under vacuum
(2 mm Hg), yielding N-benzyloxyurea 6 (0.46 g,
50%) as colorless crystals, mp. 134—135°C, after
crystallization acetone-hexane mp. 139—141°C
(cf. with mp. 140—142°C [12]). '"H NMR (400 MHz,
(CD,),SO, ppm): 6=4.711 (2H, s, NOCH,); 6.322
(2H, br. s, C(O)NH,); 7.286—7.439 (5H, m, Ph);
9.004 (1H, s, NHO). 'H NMR (400 MHz, CDCl,,
ppm): §=4.832 (2H, s, NOCH,); 5.251 (2H, br. s,
C(O)NH,); 7.130 (1H, s, NHO); 7.359—7.432 (5H,
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Scheme 1. The discussed N-acyloxy-N-alkoxyureas

Structure of N-acetoxy- N-benzyloxyurea
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m, Ph). BC NMR (100 MHz, CDCl;, ppm):
8=78.97 NOCH,; 128.95 C(3)H, C(5)H Ph;
129.10 C(4)H Ph; 129.33 C(2)H, C(6)H Ph;
135.28 C(1) Ph; 160.88 C=0.

N-Benzyloxy-N-chlorourea (7)

The solution of tert-butylhypochlorite (105 mg,
0.975 mmol) in CH,Cl, (2 ml) was added to the
mixture of N-benzyloxyurea 6 (54 mg, 0.325 mmol)
and CH,CI, (3 ml) at stirring at 15°C; the obtained
solution was stirred in the dark for 30 min. Then the
solvent was evaporated under vacuum (20 mm Hg);
the residue was maintained under 2 mm Hg and
15°C for 1 h, washed by hexane, and maintained
under 2 mm Hg, yielding N-benzyloxy- N-chlorourea
7 (54 mg, 83%) as colorless solid, mp. 70—71°C
(CH,Cl,—C(H,,) (with decomp.). 'H NMR
(400 MHz, CDCl;, ppm): 6=5.006 (2H, s, NOCH,);
5.506 (1H, br. s, C(O)NH,); 5.896 (IH, br. s,
C(O)NH,); 7.400 (5H, s, Ph). 3C NMR (100 MHz,
CDCl;, ppm): 8=77.29 NOCH,; 128.98 C(3)H,
C(5)H Ph; 129.45 C(4)H Ph; 129.73 C(2)H,
C(6)H Ph; 133.84 C(1) Ph; 160.85 C=0.
IR (v, cm™): 1720 (C=0). Anal. calc. for
C H,CIN,0,: C1 17.67%. Found, Cl 17.49%.

N-Acetoxy-N-benzyloxyurea (5)

The solution of N-benzyloxy-N-chlorourea
7 (0.155 g, 0.774 mmol) in acetonitrile (9 ml) was
added to the mixture of AcONa (0.159 g, 1.935 mmol)
and acetonitrile (5 ml) at stirring. The reaction mixture
was stirred at 15°C for 29 h; then CH,Cl, (6 ml) was
added, the precipitate was filtered off and washed by
CH,CI, (4 ml). The combined filtrate was evaporated
under vacuum (20 mm Hg), then the residue was
maintained under 20°C and 2 mm Hg. The obtained
residue was crystallized from the mixture «ether—
hexane», yielding N-acetoxy- N-benzyloxyurea
5 (0.098 g, 56.5%) as colorless crystals, mp. 68—
69°C (Et,0—C(H,,) (with decomp.). 'H NMR
(400 MHz, CDCl;, ppm): 6=2.136 (3H, s, NOACc);
5.083 (2H, s, NOCH,); 5.293 (1H, br. s, C(O)NH,);
5.771 (1H, br. s, C(O)NH,); 7.346—7.442 (5H, m,
Ph). BC NMR (100 MHz, CDCl;, ppm):
8=18.96 Me; 78.06 NOCH,; 128.94 C(3)H,
C(5)H Ph; 129.22 C(4)H Ph; 129.59 C(2)H,
C(6)H Ph; 134.86 C(1) Ph; 159.84 H,N(C=0)N;

168.72 NOC=0. IR (v, cm™): 3486 (NH);
1800 (C=0); 1745 (C=0). MS spectrum (FAB,
NaCl), m/z (14, %): 247 [M+Na]* (100). Anal. calc.
for C,,H,,N,0,: C 53.57%; H 5.39%; N 12.49%.
Found: C 53.25%; H 5.34%; N 12.29%.

X-ray diffraction study

The colorless crystals of compound
5 (C,,H,N,0,), are monoclinic, from ether—hexane.
At —100.5°C, a=10.8839(12) A, b=7.6065(9) A ,
c=14.1706(15) A, p=108.527(6)°, V=1112.4(2) A?,
M,=224.22, Z=4, space group P2,/c,
deac=1.339 g/cm?, u(MoK,)=0.105 mm™!,
F(000)=472.

Intensities of 15044 reflections (1954
independent, R,,=0.0436) were measured on the
«Bruker APEX-II CCD» diffractometer (graphite
monochromated MoK, radiation, CCD detector, ¢
and w-scaning, 20,,,,=50°). The structure was solved
by direct method using SHELXTL package [13].
Positions of the hydrogen atoms were located from
electron density difference maps and refined by «riding»
model with U,=nU,, (n=1.5 for methyl groups and
n=1.2 for other hydrogen atoms) of the carrier atom.
Positions of the hydrogen atoms of amino group were
located in isotropic approximation. Full-matrix least-
squares refinement against F? in anisotropic
approximation for non-hydrogen atoms using 1954
reflections was converged to wR,=0.1252
(R,=0.0464 for 1438 reflections with F>4c(F),
S=1.025).

The atomic coordinates, molecular geometry
parameters, and crystallographic data of compound
5 are preserved at the Cambridge Crystallographic
Data Center, 12 Union Road, CB2, 1EZ UK [fax:
+44-1223-336033, e-mail: deposit@ccdc.cam.ac.uk
and are available on request quoting the deposit number
CCDC 2331644.

Results and discussion

Synthesis and identification

We synthesized N-benzyloxy- N-chlorourea 7 by
tert-butylhipoclorite clorination of N-benzyloxyurea
6. The N-benzyloxy-N-chlorourea 7 interaction with
anhydrous sodium acetate by known methodic [11]
gives N-acetoxy- N-benzyloxyurea 5 with the moderate
yield (Scheme 2).

Cl OAc
. o t-BuOCI | AcONa
T TOCHPh = HNC NSy —— OCH,Ph
O CH2C12 \"/ OCH,P MeCN \"/
0
6 7

Scheme 2. Synthesis of N-acetoxy- N-benzyloxyurea 5
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The structure of N-benzyloxy-N-chlorourea 7 has many interesting peculiarities (Figure).

and N-acetoxy-N-benzyloxyurea 5 has been proved
by the 'H, 3C NMR, IR spectra and mass spectra
(Tables 1 and 2). In addition, the structure of
N-acetoxy- N-benzyloxyurea 5 has been studied by
the single crystal X-ray diffraction (XRD) study (Figure
and Table 3).

The 'H NMR spectra of compounds 5 and 7
show such a common characteristic as the signals of
the carbamoyl moiety and the singlet of NOCH,-
group (Table 1). In addition, for N-acetoxy-/N-
benzyloxyurea 5, a characteristic singlet of N-acetoxy
group has been registered [11].

Table 1
Typical '"H NMR chemical shifts of hydrogen atoms of
N-X- N-benzyloxyureas 5—7 (in CDCl,;)

X, Shift, ppm
compound |NOCH, s NH,, NOAc, s
OAc, 5 5.083 |[5.293br.ss,5.771 br.s| 2.136
ClL, 7 5.006 |5.506 br.s, 5.896 br.s —
H, 6 4.832 5.251 br.s —

It should be noted that the hydrogen atoms of
the carbamoyl H,NC(O)-group are nonequivalent in
anomeric N-X-N-benzyloxyureas 5 and 7. Their
signals are the two broadening singlets. This
phenomenon has not been observed before and
registered for usual N-benzyloxyurea 6.

The 3C NMR spectra of compounds 5 and 7
show such a common characteristic as the signals of
the carbon atoms of the carbamoyl and the NOCH,-
group (Table 2). In addition, the signal of carbon
atom of N-acetoxy carbonyl has been registered for
N-acetoxy- N-benzyloxyurea 5.

Table 2
Typical *C NMR chemical shifts of carbon atoms of
N-X- N-benzyloxyureas 5—7 (in CDCl,)

Shift, ppm
X, compound FGEETTT\.0=0 | NOC=0
OAc, 5 78.06 159.84 168.72
1,7 77.29 160.85 -
H,6 78.97 160.88 -

The mass spectra of compounds 5 and 7 display
protonated molecular ion [M+H]" peaks at the
appropriate m/z values.

IR spectra of the compounds 5 and 7 show
the bands of the carbamoyl carbonyl group v_, at
1745 cm™ and 1720 cm™', respectively. This is
typical of the anomeric benzamides [1,5] and
anomeric ureas [9].

Structural features

The structure of N-acetoxy-N-benzyloxyurea 5

Molecular structure of N-acetoxy-N-benzyloxyurea 5
according to X-ray diffraction data. Thermal ellipsoids are
shown at 50% probability level

In the molecule of N-acetoxy-N-benzyloxyurea
5, N(1) atom (O—N—O moiety) has pyramidal
configuration. The sum of the bond angles centered
on N(1) atom (ZB) is 335.2° This phenomenon is
typical of N-acyloxy-N-alkoxyureas 1—4 (Table 3)
[6—8]. In the molecule of N-benzyloxyurea 6, the
same nitrogen atom has the planar configuration [12].
Thus, the replacement of the hydrogen atom with a
acetoxy group causes the sp® hybridization of N(1)
atom, as it was predicted by Glover [1—4].

The degree of pyramidality of O—N—O
nitrogen atom of N-acyloxy-N-alkoxyureas 1—5 as
>B is presented in Table 3.

Sometimes, the influence of the nature of
N-alkoxy moiety on the pyramidality degree of
O—N-—O nitrogen atom is observed [8]. The
pyramidality degree of amide nitrogen atom in
N-n-butyloxy- N-p-chlorobenzoyloxyurea 4 is slightly
higher than the similar structural parameter of
N-p-chlorobenzoyloxy- N-ethoxyurea 3 [8]. In the
molecule of N-acetoxy-N-benzyloxyurea 5, Xp is
slightly smaller than the f value of N-acetoxy-/N-
methoxyurea 1 and N-acetoxy-N-ethoxyurea 2.

In the molecule of N-benzyloxy- N-methoxyurea
8, the configuration of the same nitrogen is pyramidal
as in the compound 5.

In the molecule of N-acetoxy-N-benzyloxyurea
5, N(2) atom (carbamoyl moiety) has planar
configuration. The sum of the bond angles centered
on N(2) atom (Zp) is 360° The planar configuration
of the carbamoyl nitrogen atom is caused by the
conjugation between a nitrogen lone pair and
C(1)=0(1) double bond. This has been observed in
N-acyloxy- N-alkoxyureas 1—4 [6—8] and in
N-benzyloxy- N-methoxyurea 8.

Structure of N-acetoxy- N-benzyloxyurea



92 ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2024, No. 4, pp. §8-94

Table 3
Typical structural parameters of N-acyloxy- N-alkoxyureas 1—5 [14], N-benzyloxyurea 6 and N-benzyloxy-
N-methoxyurea 8
0 Bond length, A
Compound B, N-OC(0) N_OAIk Ny C(0) | H,N-C(O)
1 332.1 1.434(2) 1.401(2) 1.445(2) 1.317(2)
2 333.6 1.426(2) 1.398(2) 1.426(3) 1.330.3
3 329.3 1.437(1) 1.402(1) 1.459(1) 1.331(1)
4 323.8 1.447(2) 1.397(2) 1.441(2) 1.321(2)
5 335.2 1.430(2) 1.398(2) 1.432(3) 1.329(3)
6 360.0 — 1.406(3) 1.274(3) 1.326(3)
8 3314 — 1.421(3)Bn, 1.406(3)Me 1.448(4) 1.274(3)

In the molecule of N-acetoxy- N-benzyloxyurea
5, the N—O bonds are nonequivalent. The N—OAc
bond [N(1)—0(2)] is longer than the N—OBn bond
[N(1)—0(4)]. These both N—O bonds are relatively
shorter comparing to the average N,;—O bond length
(1.463 A) [14]. This phenomenon is typical of N-
acyloxy- N-alkoxyureas 1—4 [6—S8], as well as N-
acyloxy- N-alkoxybenzamides [1,3]. Evidently, it is
caused by the domination of ng g, —6"\-a. anomeric
effect under ng,,,—>6"y-op, anomeric effect [1].

The C(2)—0(3) bond is sp-oriented to the
N(1)—0(2) bond (the N(1)—0(2)—C(2)—0(3) torsion
angle is 3.8(3)%).

It should be noted that the length of the
N(1)—0(4) bond (N—OBn bond) in the molecule of
N-acetoxy- N-benzyloxyurea 5 is smaller than the
length of the N—OBn bond in the molecule of
N-benzyloxyurea 6. However, the length of the
N;,;—OBn bond cannot be smaller than the length of
N;,,—OBn bond if the additional shortening of this
N;,;—OBn does not take place. In the molecule of
N-acetoxy- N-benzyloxyurea 5, the observed shortening
of the N—OBn bond is caused by the action of the
Nopn—>0 N-0ac aNOMeric effect.

In the molecule of N-acetoxy- N-benzyloxyurea
5, the N—C amide bonds are nonequivalent. The
N(1)—C(1) bond is longer that the N(2)—C(1) one
(Table 3). This phenomenon is typical of anomeric
N-acyloxy- N-alkoxyureas 1—4 [6—8] and anomeric
N-benzyloxy- N-methoxyurea 8 [14]. We suppose that
this length difference is caused by the stronger
conjugation between lone pair (Lp) of the N(2),,
atom and the C(1)=0(1) carbonyl compared to
conjugation between the lone pair of N(1),,; atom
and the C(1)=0(1) carbonyl bond. And vice versa,
possibly, in the molecule of «nonanomeric»
N-benzyloxyurea 6, the conjugation between Lp of
the NHO-nitrogen atom and the C=0O bond is
stronger than the conjugation between Lp of the NH,-
nitrogen atom and the same C=0 bond (Table 3).

In addition, in the molecule of N-acetoxy-N-

benzyloxyurea 5, a significant elongation of the
N(1)—C(1) bond is observed relative to this in
N-benzyloxyurea 6 due to sp® hybridization of the
N(1) nitrogen atom. The N(1)—C(1) bond is longer
and the N(2)—C(1) bond is shorter as compared to
the N—C bond in urea (1.350(1) A) [15].

In N-acetoxy- N-benzyloxyurea 5, the C(1)=0(1)
bond is shortened to 1.216(2) A (an average value is
1.23 A [14]). This is typical of anomeric amides
[1,3.,9].

In the molecule of N-acetoxy- N-benzyloxyurea
5, the carbamoyl moiety is slightly rotated with respect
to the N(1)—0(2) (the O(2)—N(1)—C(1)—0(1) torsion
angle is 36.0(3)%). This phenomenon is caused by the
steric repulsion between C(1) and O(3) atoms. The
distance between these atoms is 2.75 A, and the
appropriate sum of van der Waals radii is 3.00 A.

The benzyl moiety is located almost orthogonally
towards the N(1)—0(2) bond (the C(4)—0(4)—N(1)—
O(2) torsion angle is —91.3(2)°). The phenyl group is
in —sc-conformation relatively to the N(1)—0O(4) bond
and rotated to the O(4)—C(4) bond (the C(5)—C(4)—
O(4)—N(1) torsion angle is —56.9(2)° and the C(10)—
C(5)—C(4)—0(4) torsion angle is —70.5(3)").

In the crystal phase, the molecules of compound
5 form the centrosymmetric dimers due to the weak
intermolecular hydrogen bond N(2)—H--O1 (the
symmetry operation is —x, 1—y, 1—z; the distance
H--0is 2.15(3) A, and the angle N—H---O is 165(3)).
They are connected by a weak intermolecular hydrogen
bond N(2)—H--O3 (the symmetry operation is —Xx,
0.5+y, 0.5—z; the distance H---O is 2.50(3) A, and
the angle N—H---O is 163(2)°).

Conclusions

The structure of N-acetoxy- N-benzyloxyurea 16
has been confirmed by 'H, ¥*C NMR, and mass spectra,
as well as by the single crystal X-ray diffraction study.
This study has revealed the pyramidal configuration
of ONO amide nitrogen atom and it sp® hybridizaton.
The N—OAc bond is elongated and N—OBn bond is
shortened due to the ngg,—0 y-0a. anomeric effect
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action. The N—C amide bonds are nonequivalent,
and the (AcO)(BnO)N—C(O) bond is longer that the
H,N—C(O) bond.
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BYJOBA N-ALIETOKCH-N-
BEH3MJIOKCUCEYOBUHH

B.I. Illmamo6ype, E.O. Kiou, B.B. Illmamoype,
A.O. Aniwenxo, C.B. Illuwkina, C.B. Kpaeuenxo,
O.B. Masena

Kpucraniuna crpykrypa N-aiieTrokcu-N-OeH3uIoKcuce-
YOBUHHU MOOCTIIKEHA METOAOM PEHTTeHiBChKOI AMdpaKiiii Mo-
HokpucTaniB. [lokazaHo, 1110 LS crojJyKa € TUIIOBUM aHO-
mepHuM amigom. ON(1)O atom a3oTy Ma€e mipaMigaabHy
KOH(irypaiito; cyma BaJ€eHTHUX KYTiB, LIEHTPOBAHUX Ha aTOMi
N(1), ctanoBuTh 335.2°, i BiH 3HAXOAUTHCS y CTaHi Sp’ ribpu-
nuzauii. Atom azory N(2) kapbamoinsHoi rpynu (H,NC=0)
Mae 1uiacky kKoHdirypauito. 3B’sa30k N—OAc € neuio mo-
NOoBXeHUM, a 38’5130k N—OBn € neno ckopoueHuM yHacIiIoK
Oiil aHOMEPHOTO e(DEKTY Nppy—>G N—opc- Y MOJIEKYII N-aleToK-
cu- N-OeH3unokcuceyoBuHU aminHi 38’93k N—C € HeekBiBa-
JeHTHi, 3B’s30K (AcO)(BnO)N—C(O) € moBumuii 3a 3B’s130K
H,N—C(O). MMOBipHO, 110 LSl Pi3HMLS B JAOBXHHI 3B’SI3KiB
BUKJIMKaHa OiJbll CUJIBHUM CHPSIKEHHSIM HEMOiJieHO1
enekTpoHHoI mapu aroMy N(2) i kapOoHinbHOIO rpymolo C=0
TMOPIiBHSIHO 3i COPSDKEHHSIM MiXX HEIMOMIeHOI0 eJIeKTPOHHOIO
napoto atomy N(1) i mieto X kapOoHinbHOW0 rpyrnow C=O.
IIpoBeneHO 3araabHUl aHadi3 CTPYKTYPHUX IapaMeTpiB BCiX
Bimomux N-anuinokcu-N-ajlkokcrucedoBuH. CTPYKTypHi Tapa-
MeTpu N-aneTokcu- N-6eH3UT0KCUCEeUOBMHM TOPIBHSIHI 3 Ta-
KMMU CaMMMM CTPYKTYPHUMHU mapameTpamMu N-OeH3UIOKCH-
ce4yoBUHU Ta N-OeH3UI0KCHU- N-METOKCUCEUOBUHU.

KarouoBi ciaoBa: N-auumnokcu-N-aJKOKCHCEUOBUHMU,
aHOMepHi aMiau, OynoBa, peHTreHiBcbke nudpakiiiine
NOCJTIKEHHSI MOHOKPUCTAJTiB, aHOMEPHUI e(eKT.
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The crystal structure of N-acetoxy-N-benzyloxyurea has
been studied by single crystal X-ray diffraction study. It has
demonstrated that this compound is a typical anomeric amide.
ON(1)O nitrogen atom has a pyramidal configuration; the sum
of the bond angles centered on N(1) atom is 335.2° and this
atom is sp? hybridized. The N(2) nitrogen atom of the carbamoyl
moiety (H,NC=O0) has planar configuration. The N—OAc bond
is somewhat elongated and the N—OBn bond is shortened due to
the action of ngp,—6"\—os. anomeric effect. In the molecule of
N-acetoxy- N-benzyloxyurea, the N—C amide bonds are
nonequivalent, and the (AcO)(BnO)N—C(O) bond is longer that
the H,N—C(O) bond. Evidently, that this difference in bond
lengths is caused by the stronger conjugation between lone pair
(Lp) of the N(2) atom and the C=O carbonyl compared to
conjugation between the lone pair of N(1) atom and the C=0
carbonyl. The overall analysis of the structural parameters on all
known N-acyloxy-N-alkoxyureas had been done. In addition,
the structural parameters of N-acetoxy-N-benzyloxyurea have
been compared with the same structural parameters of
N-benzyloxyurea and N-benzyloxy- N-methoxyurea.

Keywords: N-acyloxy- N-alkoxyureas; anomeric amides;
structure; single crystal X-ray diffraction study; anomeric effect.
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