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GEMINAL SYSTEMS.
COMMUNICATION 29%. RFEACTIONS OF N-CHLORO-N-METHOXY-N',N'-DIMETHYLUREA
WITH N-NUCLEOPHILES

V. F. Rudchenko, V. I. Shevchenko, UDC 542.91:547.495.3
and R. G. Kostyanovskii

We have previously obtained N-chloro-N-alkoxy-N',N'-~dimethylureas [1, 2], which, simi-
larly to N-chioro-N-alkoxy-N-tert—alkylamines [3, 4] and N-chloro-N,N-dialkoxyamines [5], un-
dergo by the action of alcohols, nucleophilic substitution to form N,N-dialkoxyureas [1, 2].

In the present work, we studied the reactions of N-chloro-N-methoxy-N' ,N'-dimethylurea
(I) with N-nucleophiles to verify the possibility of synthesizing NH-alkoxyvhydrazines as
starting materials for the preparation of amido-esters of orthonitrous acid.

XN(CHOMe =5 XN(NR,)OR %5 HN(NR,)OR —

CIN(NR,)OR 2% (RO),NNE, 1)
X = Me,NCO.

This scheme has recently been applied in the successful synthesis of trialkeoxyamines [5].
However, it was shown that in the reaction of (I) with secondary amines, as in the case of N~
chloro-N-alkoxy-N-tert-alkylamines [6], the initially formed N-alkoxyhydrazines enter into
further reactions under the reaction conditions. Thus, as a result of the reaction of (I)
with an excess of Me,NH, only products (II) and (III) could be isolated:

XN(CI)OMe 22NH, [ XN(OMe)NMey — o . XN=NMe, —»
—~HCl —MeOH —H+
49
— 4+ Y N 23
~ XN-N=cH, M"H XNHNCHgNMeg:‘ Mo (MeaN),CH, +- (Me,N),CO (2)
! |
Me Me

(I 486))

According to the data in [6], N-alkoxyhydrazine gives a diazenium salt, from which, as a re-
sult of a characteristic deprotonation, a dipole is generated, which adds Me:NH to form an
asymmetric aminal. The latter disproportionates to (II) under the action of Me,NH. The forma-
tion of (IIIL)} can be attributed to the carbamoylation of Me.NH by the action of {(I) or one

of the intermediate products.

*For Communication 28 see [11].
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In the reaction of (I) with MeONHMe, similarly to [6], the intermediate aminal obtained
by an analogous scheme does not disproportionate but, by splitting off MeOH, gives diazene

iv):
( ) MeONHMe

XN—N=CH, XNHNCHZN(Me)OMe]
1 | —MeOH

OMe OMe 3
— XN=NCH;N(Me)OMe
av)
The products of the first stage of the reaction (nucleophilic substitution of the Cl atom
at N) could be obtained in the reaction of (I) with MesN or CsHsN (similarly to [6]):

@ MeONHMe/EtzE). [

—HCI, ~MeOH

RN +
(1) 23 XN—NR,cl~ #8%% xN_NR,cl0~
Et.0 | H.0O j
OMe OMe (4)
(Va), (VIa) (Vb), (VIb)

RsN = MesN (Va, b); C;H,N (VIa, b).

The hygroscopic N-alkoxyhydrazinium chlorides (Va) and (VIa) were transformed into stable
perchlorates (Vb) and (VIb), which crystallize well from H;O.

The tertiary amine EtsN, which is more bulky than MesN because of steric hindrances to
a nucleophilic attack, acts in the reaction with (I), as in [6] as a one-electron reducing
agent. Products (III), (VII), and (VIII) are thus formed, possibly as the result of the
transformations of the intermediate N~-methoxycarbamidyl radical:

1y FNCH 1% NOMe] — XNHOMe - (IIT) - XNHNHX (5)

—Etg.;\—l' , —Cl.
(VD) (VIIT)

During the decomposition of the latter with the elimination of methoxynitrene (cf. [7]), sec-
ondary radicals Me,NCO and Me:N are formed, and their recombination leads to (III). The form-
ation of (VIII) from N-ethoxy-N',N'-dimethylurea by oxidation with Ag,0 is discussed in [8].

Thus, the introduction of a carbamovl substituent at the central N atom does not lead to
the stabilization of N-alkoxyhydrazines, which in the presence of a terminal donor N' atom
decompose as a result of the dissociation of the N-O bond due to a mn.; —-07_ orbital inter-
action [9]. Elimination of this interaction by blocking the unshared electron pair of the
donor N atom leads to a stabilization of the alkoxyhydrazinium salts (Va, b) and (VIa, b).
Similar stable hydrazinium salts t-AlkN(OMe)}NCsHsX" were obtained in [6]. N-Alkoxyhydrazine,
in which the mo* interaction is sterically prohibited because of inclusion of the donor H

atom at the head of a bicyclic system [10], and also t—AlkN(OMe)N‘< [6] and oxadiaziridines

[11], in which the donor ability of the N atom is weakened because of its inclusion in a
three-membered ring, are also stable. Another path for the stabilization of N-alkoxyhydrazines
is the introduction of electron-acceptor substituents to the donor N atom: MeO.CN{OMe)NHCO.Me
[12], ArN(OH)NAr, [13], CEFsN(OCF5;)N{(CF3). [14], RN(OR')N(OR'}R, where R = A1kCO [15, 161,

ArCO [17], RO,C [8], ArNHCO [18], PhSO, [19], Cs [20].

On the basis of the above data, we studied the reaction of (I) with Na salts of p-tolu-
enesulfonamides, which proceeded smoothly to form the relatively stable N-methoxy-N-dimethyl-
carbamoyl-N"-tosyl-N-methyl- (IX) and N-methoxy-N-dimethylcarbamoyl-N'-tosyl-N'-phenylhydra-
zines (X):

N +
ToNRNAT Y N—NTs

A » (6)
OMe R
1Xx), (X)

M

R = Me (IX), Ph (X).

It was proposed to carry out further synthesis from these compounds according to scheme (1).
However, compounds (IX) and (X) could not be decarbamoylated by alkaline hydrolysis under the
conditions of [2].
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EXPERTIMENTAL

The PMR spectra were measured on a JNM-C~60-NL spectrometer with reference to HMDS. The
chemical shifts are given in ppm; J in Hz.

N-Chloro~N-methoxy-N',N'-dimethylurea (I) was obtained according to [1].
v

Reaction of (I) with Me,NH. A 1.29 g (8.5 mmoles) portion of (I) was gradually added,
with stirring, at —78°C to 10 ml of Me,NH. The mixture was held for 1 h at 0°C, the excess
of Me,NH was removed at 20°C, and the residue was fractionated to yield 0.23 g (26.4%) of
bisdimethylaminomethane (I1) (bp 84°C) and 0.09 (9.1%) of tetramethylurea (III) (bp 178°C).

1~ (N-Methoxy-N-methylaminomethyl}2- (N,N~dimethylcarbamoyl)diazene (IV). A solution of
1.29 g (8.5 mmoles) of (I) in 20 ml of absolute Et.0 was added, with stirring, at —78°C to a
solution of 1.56 g (25.5 mmoles) of MeONHMe in 20 ml of absolute Et,0. The mixture was held
for 12 h at 0°C, the precipitate was separated, and from the filtrate the solvent was removed
in vacuo. The residue was crystallized from cold Et,0 to yield 0.56 g (37.6%Z) of (IV), which
decomposes at 20°C. PMR spectrum (CCl,): 2.80, 2.84 (Me:N), 2.98 (MeN), 3.40 (Me0), 4.23
(CH2). Found: C 40.99; H 7.69; N 31.72%. CeH;,N40,, Calculated: C 41.37; H 8.10; N 32.16%.

1-Methoxy-1-dimethylcarbamoyl-2,2,2-trimethylhydrazinium Chloride (Va) and Perchlorate
(Vb). A solution of 1.29 g (8.5 mmoles) of (I) in 10 ml of absolute Et,0 was added, with stir-
ring, at —78°C to a solution of 0.50 g (8.5 mmoles) of MesN in 10 ml of absolute Et,0. The
precipitate was separated and crystallized from a MeCN-Et,0 mixture to yield 1.2 g (66.7%)
of the hygroscopic chloride (Va). PMR spectrum (CDCls): 3.09, 3.36 (Me.N), 3.86 (MesN), 4.03
(Me0). Found: C 39.70; H 8.97; N 20.00%. C,H;gNz0,Cl. Calculated: C 39.72; H 8.57; N
19.85%. A solution of 0.079 g (0.38 mmole) of (Va) in 1 ml of H,0 was added to a solution
of 0.078 g (0.38 mmole) of AgClO, in 2 ml of H,0. The precipitate was separated, and from
the filtrate the solvent was removed in vacuo (1 mm). The residue was crystallized from H.0
to yield 0.075 g (72.12%) of (Vb), mp 83°C (dec). Found: C 30.48; H 7.11; N 15.447. C,H;eNs~
06Cl. Calculated: C 30.50; H 6.58; N 15.24%.

N-(1-Pyridinium)-N-methoxy-N' ,N'-dimethylurea Perchlorate (VIb). A solution of 0.367 g
(4.6 mmoles) of Py in 5 ml of absolute Et.0 was added to a solution of 0.336 g (2.2 mmoles)
of (I) in 5 ml of absolute Et,0. The mixture was held for 12 h at —5°C, the precipitate was
separated and crystallized from a MeCN—Et,0 mixture to yield 0.42 g (97.2%) of chloride (VIa).
PMR spectrum (CDCl)s: 3.23, 3.31 (Me.N), 3.96 (Me0O), 8.81-9.98 (CsHsN). Compound (VIa) was
hygroscopic and was characterized in the form of perchlorate (VIb). A solution of 0.11 g (0.5
mmole) of (VIa) in 1 ml of H,0 was added to a solutionof 0.10 g (0.5 mmole) of AgClO, in 2 ml
of Hp,0. The precipitate was separated, the solvent was removed in vacuo, and the residue was
crystallized from H,0 to yield 0.11 g (75.2%) of (VIb), mp 163-164°C. PMR spectrum (CDs0D):
3.10 (MezN), 3.86 (MeO), 8.08-9.24 (CsHsN). Found: C 36.41; H 4.81; N 13.92%. CoH;,N306C1l.
Calculated: C 36.56; H 4.77; N 14.21%.

Reaction of (I) with EtsN. A solutionm of 1.67 g (10.9 mmoles) of (I) in 10 ml of abso-
lute CsHe was added at 7°C to a solution of 1.11 g (10.9 mmoles) of EtsN in 10 ml of absolute
CeHe¢. The precipitate of Et;NeHCl was rapidly separated, the filtrate was warmed to 20°C, and
the precipitate of 1,2-bis(N,N-dimethylecarbamoyl)hydrazine (VIII) was separated. From the fil-
trate, the solvent was removed in vacuo and the residue was chromatographed on a column
(A1,0;3, eluent CHCl3;—CeHe, 1:6). Yield 0.29 g (22.7%) of (III), 0.09 g (7.2%) of N-methoxy-
N',N'dimethylurea (VII) [1] and (VIII), which was combined with previously obtained portion
and crystallized from a 1:1 EtOH—MeCO.Et mixture. Yield, 0.17 g (17.4%) of (VIII), mp 217-
218°C {(cf [8]). PMR spectrum (CDs;0D): 3.0 (Me N). TFound: C 41.37; H 8.23; N 32,20%.CsH1402N,4,
Calculated: C41.37; H 8.10; N 32.16%.

1-Toluenesulfonyl-l-methyl-2-methoxy-2-dimethylcarbamoylhydrazine (IX). A solution of
2.04 g (14.49 mmoles) of (I) in 20 ml of absolute MeCN was added with stirring, at —20°C, to
a suspension of 3.0 g (14.49 mmoles) of TosNNaMe in 30 ml of absolute MeCN. The solvent was
removed in vacuo, and the residue was extracted by Et.0. The extract was evaporated in vacuo,
and the residue was crystallized from an Et,0-pentane mixture to yield 0.95 g (21.7%) of (IX},
mp 70-72°C, PMR spectrum (CCl.): 2.40 (p-MeCeH,), 2.90 (Me,N), 2.97 (MeN), 3.46 (MeO), 7.26,
7.69 (CeHu, Jpap = 2.25). TFound: C 48.02; H 6.46; N 13.90%. C;2H19N:z0,. Calculated: C 47.83;
H 6.36; N 13.94%.

1-Toluenesulfonyl-l-phenyl-2-methoxy-2-dimethylcarbamoylhydrazine (X). In a similar way,
from 2.83 g (7.79 mmoles) of TosNNaPh and 0.92 g (7.79 mmoles) of (I) in 40 ml of absolute
MeCN, 1.56 g (54.1%) of (XII), mp 92-93°C (from ether), was obtained. PMR spectrum (CCl,):
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2.48 (p—M805Hg), 2.91 (M62N), 3.55 (MeO), 7.23 (Ph), 7.09, 7.52 (Cqu, JAB = 2.25). Found: C
56.16; H 6.05; N 11.55%. C17H21N304. Calculated: C 56-18; H 5-82; N 11.567%.

CONCLUSIONS

In the reaction of N~chloro-N-methoxy-N',N'~dimethylurea with amines, a nucleophilic
substitution of the chlorine a«tom at the N atom takes place to form N-alkoxyhydrazines, which
are stable in the reaction with MesN, pyridine, toluenesulfonamides, and give products of
further transformations with Me,NH and MeONHMe.
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