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NITRATION OF N~-CHLOROMETHYL-SUBSTITUTED SECONDARY
AMIDES BY NITRONIUM TETRAFLUORORATE

O. A. Luk'yanov, T. G. Mel'nikova, UDC £42.958.1: £47.298.1'131
E. G. Kashirskaya, and V. A. Tartakovskii

In the nitration of a number of secondary amide derivatives the role of the leaving group is played by
either an alkoxymethyl or an amidomethyl cation [1, 2], whose relative thermodynamic stability is determined
by the delocalization of the charge involving the unshared electron pair (UEP) of the adjacent hetercatom (N, O)

RN(Y)CH,X 27PN (vINO, + (CHX < CHy—X)BFs

X = MeO, BRN(Y); Y = MeS0;, MeO,C.

It seemed of interest to ascertain the behavior of similar compounds, which contain the C1 atom as the
heteroatom with an UEP, which atom is less capable of poiar conjugation [3] and, consequently, stabilization
of the carbecation.

In this connection we studied the nitration of the N-chloromethyl-substituted secondary amides of the
acetic, carbonic, nitric, and sulfonic acids using nitronium tetrafluoborate (NTFB). It was established that the
character of the thus formed nitration products is quite dependent on the nature of the acid moiety and the ni-
tration conditions (Table 1).

When N-chloromethyl-N-methylmethanesulfamide (I) is nitrated in MeCN the main reaction product is
N-nitro-N-methylmethanesulfamide. Replacing the MeN group in (I) by the more bulky Me,CHN leads to a
decrease in the yield of the corresponding nitrosulfamide dueto a decrease in the steric accessibility of the
amide N atom. Nevertheless, it remains the main nitration product.

NOABF—

MeSO,NCH,C ", MeSO,N—NO,
| |

R R
R = Me, i-Pr.

As a result, in these cases the amide N atom is attacked by the nitronium cation, while the role of the
leaving group is formally fulfilled by the chloromethyl cation. This tendency is also partially retained when
going from the chloromethyl-substituted secondary amides ofsulfonic acids to the corresponding urethane
derivative.

NO,tBF:
111y - -~ (VIII)
However, the main attack here is not on the amide N atom; the nitronium cation attacks mainly the Cl atom.
Among other things, the fate of the charged particle that is formed here is determined by the character of the
employed solvent. In CH,Cl, the main product is methylenebis-N-methylurethane (IX). In MeCN, together with
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TABLE 1. Nitration Conditions and Reaction Products of N-Alkyl-
N-chloromethylamides with NTFB

g 4
Nitrated com~ Solvent E . p S.epara- ‘°\°_ g gr
fx - roducts ton g |gw® .
pound £y metod | 5 |ZEEE
@ s & £ O|RESE
MeSOzl\iTCHzCI IO | MeCN 1 1v1esoz§No2 (V1) TLC 72
Me Me
MeSO:NCH.CL (IT) MeCN 3 MeSO;NNQ; (VIL) TLC 30
(l]HMez CHDMe,
MeO:GNCH.CI (111} | MeCN 1 MeOQ,CNNOQ; (VIII) Vacuum~; 36 36
e Me distilla=
eO,CNOHNCOMe (1) tion 90 | 28
Me Me
MeQ:CNCHNHCOMe (X) 6* 25
e
CH,CL, | 1 (VIII) 14
(IX) 58
0:NNGH.CI (IV) MeCN 1 0, NNCH.NRO: (XI) TLC 54
Ve Me Me
MeCOI'\ICHgGl (V) | MeCN 0.5 Complex mixture
Me )

* It was shown that (X) is converted to (IX)at ~ 100°,

(IX), the N-acetamidomethyl derivative of the urethane (X) is formed in nearly the same amount of (IX), ap-
parently by the following scheme:

(11D

S ax)
(r1ry NOsBRT [MeOZCf\LI=CH2BF[ _

\ MeCN

Me —=(X)

Replacing the acid moiety in the N-chloromethyl derivatives of the carbonic and sulfonic acids by a
stronger electron acceptor, like the nitro group, lowers the nucleophilicity of the amide N atom to such a de-
gree that attack on the latter, in general, evidently becomes impossible. The main reaction product here is
the corresponding methylenebis-N-~alkylamide. :

(IV) N02+BF4_) (XI)

As a result, when the behavior of alkylamides of general formula RN(Y)CHX (Y = acid moieties; X =
C1, OR, N(Y)R) in nitration reactions using nitronium salts is compared it can be seen that in all cases the
amide N atom, the heteroatom of fragment X, or both of these centers, undergoes electrophilic attack. The
ratio of the formed products is determined by the characfer of the acid moiety and the heteroatom containing
the UEP.

EXPERIMENTAL

General Procedure for Nitrating N-Alkyl-N-chloromethylamides. With vigorous stirring and cooling
to —25 to —30°C, 5 mmoles of NO,BF, was added in small portions to a solution of 5§ mmoles of the nitrated
compounds in 15 m1of abs. MeCN (or CH,Cl,), after which the mixture was allowed to warm up to ~20° and
stirred at ~ 20° for a definite time (see Table 1). The reaction mixture was poured into 20 ml of ice water,
extracted with CH,Cl, (5§ ¥ 15 ml), washed with water, and dried over Na,SO,. The solvent was evaporated in
vacuo. The mixture of products was separated either by fractional distillation or by TLC on silica gel. The
structure of the products was confirmed via the IR and PMR spectra by comparing with authentic specimens
[1, 4-7].

N-Isopropyl-N-chloromethylmethanesulfamide (II) was obtained the same as (I) [8]. With vigorous stir-

ring, 6.9 g (50 mmoles) of MeSO,NH(i~Pr) was added in small portions to a suspension of 2.25 g (756 mmoles)
of paraform in 10 ml of SOCl,. Stirring at ~ 20° was continued until the gas evolution ceased. The excess
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paraform was filtered and the SOCI, was evaporated in vacuo. The oily residue was distilled to give 7.5 g
{82%) of (I}, bp 96-97° (1 mm). PMR spectrum (CDCl;, &, ppm): 1.35 s (2 MeCH), 3.0f s (MeSO,), 4.16 m
(CHN), 5.45 s (CH,). Infrared spectrum (v, em~1): 1350, 1165 (S =0), 847 (CCD).

N-Methyl-N-acetamidomethylurethane (X) was isolated from the reaction mixture, bp 90° (I mm). PMR
spectrum (CDCly, 8, ppm): 1.97 s MeCO), 2.82 s (MeN), 3.53 s (MeO), 4.61 d (CH,). Infrared spectrum(v,cm“l):
3330 (NH), 1724 (CO,), 1680 (C =0), 1550, 1280 (NH), 1215 (COC).

CONCLUSIONE

When treated with nitronium tetrafluoborate the N-chloromethyl derivatives of the secondary amides of
the carbonic, sulfonic, and nitric acids form either the corresponding N-alkyl-N-nitramides, methylenebis-N-
alkylamides, or their mixture.
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ACETYLENIC DERIVATIVES OF ANILINE

M. I. Rardamova, 7. P. Trotsenko, UDC 542.91: 5347.551 « £47.362
and I. L. Kotlyarevskii

In planning a search for new light-sensitive systems it was proposed to develop a scheme for the synthe -
sis of acetylenic aniline derivatives, general methods for whose preparation remain practically undeveloped.
The syntheses of the individual acetyleneanilines are characterized by being either multistep, as in the case of
obtaining p-ethynyl-N,N-dimethylaniline from p-bromo-N,N-dimethylaniline [1], or restricted, as in the syn-
thesis of ethynyl-N,N-dialkylanilines from phenylacetylene and dialkylamines, or by the inavailability of the
starting aminoacetophenones, as in the case of going from the acetyl group to the ethynyl group [2],

We used the method of direct condensation of terminal acetylenes with iodoaryls (I) in the presence of
Pd(PPhy),Cl,—Cul in amines as the medium [3], which leads to the acetylenic carbinols (IT1) in 70-85% yield,
which are cleaved by the reverse Favorskii reaction to give the ethynylanilines (IV) in 70-85% yield.

Me Me
/N1 HO=C—Cu N—Z N c=C—C-M

&) 1+ = (‘3 e —> Ryl )&= ‘ Me —

OH OH
M (1) an

— RZN——(—_ >—CECH
(Iv)
R =1 (a), Me (b), Bt (¢), FhCH, (d).
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