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The reaction of 3~ and 4-aminopyridines with some isocyanates and
isothiocyanates has been studied, and it has been shown that in the ma-
jority of cases aryl isothiocyanates form symmetrical diaryl- and di-
pyridylthioureas. The hypothesis has been put forward on the possible
occurrence of the reaction of the isothiocyanates with 3- and 4-amino-
pyridines.

As compared with 2-aminopyridine [1] and pyridyl-
ethylated amines [2], the reaction of 3- and 4-amino-
pyridines (I) and (II) with isocyanates and, particularly,
isothiocyanates takes place in a considerably more
complex manner. The reaction of primary amines with
isocyanates generally takes place in the foilowing way:

RNH;+OCNR'->RNHCONHR’

Isothiocyanates react analogously. However, when i
and I reacted with p-tolyl isothiocyanate, in each case
only N, N'-di{p-tolyl)thiourea was isolated. With o~
tolylisothiocyanate, I gave N, N'-di(o-tolyl)thiourea and
II 2 resinous product from which it was impossible to
isolate individual substances. With phenyl isothiocya-
nate, Iin benzene gave N-phenyl-N'-3-pyridylthiourea,
which it was impossible to purify by recrystallization.
The pure product was obtained by fusing the reactants.
In both analogous cases, I gave only N, N'-diphenyl-
thiourea. From the products of the reaction of I with
m-tolyl isothiocyaunate in benzene we isolated N-m-
tolyl-N'-3-pyridylthiourea and N, N'-di(m-tolyl)thiou-
rea. However, when the same reactants were fused,
pure N-m-tolyl-N'-3-pyridylthiourea was obtained, At-
tempts to obtain N-m-tolyl-N'-4-pyridylthiourea by an

analogous method and also a change in the order of
mixing of the components or a decrease in the reaction
time did not lead to the desired result. In the latter
case, and also in the analogous experiment with phenyl
isothiocyanate, the initial II was recovered. In the
other cases it was possible to isolate only N, N!'-di(m-
tolyl)thiourea.

From the products of the reaction of II with @~ and
B-naphthyl isothiocyanates the corresponding symmetri-
cal dinaphthylthioureas were obtained, The dinaphthyl-
thiourea was also obtained by the reaction of I with g-
naphthyl isothiocyanate. However, a-naphthyl isothio-
cyanate and I gave N-o-naphthyl-N'-3-pyridylthiourea,
Among the products of the reaction of o-methoxyphenyl
isothiocyanate with II, 26% of N, N'-di(o-methoxyphenyl)-
thiourea was found. The latter was also obtained by
fusing I with o-methoxyphenyl isothiocyanate. After
reaction in benzene, on the other hand, N,N'-di(3-
pyridylthiourea was isolated.

There is information in the literature on the ther-
mal instability of unsymmetrical ureas and thioureas.
Davis [3] has shown that thioureas and N-alkyl-N'-
arylureas are converted at the melting point and above
into the symmetrical compounds. In Kurzer's opinion
[4], amines and isocyanates are intermediates in this
conversion, A similar point of view has been main-
tained by Capps {5], who observed a marked lowering
of the melting points of aryl thioureas in repeated de-
terminations in one and the same capillary. Our re-
sults are in harmony with the Davis-Kurzer scheme.

R—NHCNH—CsH,N(Y)
il

| N, %
X v R Mp, °C Empirical . Yield

(from ethanol) formula | found (;:tgtcx‘- %
0 | 3 | GHs ' 186 CuHN;0 1872 | 1971 § 100
0 | 3 | oClCH, f 197 —198 | CuHioCINsO 1701 | 1697 | 100
O | 4 | oCICH, | 163 —1645, CuHeCINGO | 1673 | 1697 | 90
O | 3 | m-CiCH, 184 —185 | CipHyCINGO 1660 | 1697 | 100
0 | 1 | mCiCH, 9292 923 | C,HwCINsO 1670 | 1697 | 93
6 | 3 | p-CHOCsH, | 1585 —156 | CisHisNsOs 1741 | 1727 | 100
O | a | p-CHOCH, | 1665168 | CisHN:Os 1795 | 1727 | 88
O | 3 | mNOGH, | 215 —217 | CioHoNuOs 2172 | 2171 | 80
O | 4 | m-NOGCH: | 230 —232 | CiHNiOs 2182 | 2171 | 55
O | 3 | pNOGCHs {222 —223 | CipHiNiO; 2044 | 2171 | 67
o | 3 ‘ @-CoHy 234.5—2365| CisHsNsO 1504 | 1596 | 96
0 3 BC0H7 237 941 | C,HuNsO 1609 | 1596 | 95
o | 3 123 —124 | CsH, NG 2533 | 2514 \ 90
o | a4 | 959 —-9531%| C,sH;N7Os 2279 | 2983 | —
s | 3 [ mCH3CGH4 152 C1oH13NgS 17060 | 1727 | 100
13 3 Crobly 197.5—198.5| CigH 4NaS 1480%* | 1504 | 70
s | 3 { Gy 195 —1961%| CyHgN;05S 2146+ | 21.43 \ 90

1* In the form of the picrolonate.

2* Found, %: S 13.07%. Calculated: S 13.18%.
3* Found, %: 8 11.49%. Calculated: S 11.48%.

4* Found, %: § 7.16%. Caiculated: § 7.00%.




210

As noted above, when I reacts with aryl isothiocya-
nates, both unsymmetrical arylpyridylthioureas and
symmetrical diaryl- and dipyridylthioureas are formed.
The presence of these products in the reaction mixture
gives grounds for assuming that in the reactions of I
and II with isothiocyanates arylpyridylthioureas are
first formed which then undergo conversions analogous
to those found previously for arylureas. The driving
force of such a conversion is the different basicities of
the aminopyridine and the arylamine, on the one hand,
and the different reactivities of the pyridyl isothiocya-
nate and aryl isothiocyanate formed, on the other. It
is worth noting that in the cases that we studied, the
conversion took place at the boiling point of the benzene
solutions, or on heating in a water bath,

In the reaction of aryl and alkyl isocyanates with I,
in all the cases studied aryl- and alkyl-3-pyridylureas
were isolated, Some complications were observed in
the reactions with I, Thus, in the products of the re-
action with phenyl isocyanate only N, N'-diphenylurea
was isolated. In addition, the purification of N-ethyl-
N'-4-pyridyl-urea proved to be difficult, and it was
characterized in the form of the picrolonate,

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

EXPERIMENTAL

The reaction of 3~ and 4-aminopyridines with isocyanates (isothio-
cyanates) was carried out a) by boiling a mixture of equimolecular
amounts (0.02 mole each) in 20 ml of benzene for 3-8 hr, b) without
a solvent with heating in the water bath for 2-3 hr, The characteristics
of the compounds obtained are given in the table.
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