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A NEW SYNTHESIS OF 5-NITROFURYLETHYLENE
COMPOUNDS

laroslov Kovad

Cepartment of Qrganic Chemistry, Slovak Technical University,
880 37 Bratislava, Janska 1, Czechoslovakia

The methods of synthesis known up to this dote of J-nitrofuryl-
ethylene derivatives give possibilities of preparing only seme
types of these compounds. The new found ways in this orea
enobled to synthetise new type of S-nitrofurylethylene com-
pounds,

The firsk woy is based on the use of the acidic hydrogens of
some mitrofurfuryl derivatives in the condensotion reactions with
carbonyl compounds,
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This method is suitoble for preparing three and foursubstituted
5-nitrofurylethylens derivotives. The modified. Horner-Witting
reaclion on suitable ketene wos used in the cose, when X wos
an glectronodonating group.

The second way is more common and give possibilities to pre-
pare unknown compound of S-nitrofurylethylene series. This
method is bosed on the use of S-nitrofurylvinylbromide (1) in
the teaphilic vinylic substitution reaction, where the reagents
are compounds containing o free electron pair
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nitrogen heteracycles and so on

The eliminction of HBr goes by the acticn of strong bases on |
and the 5-nitrofurylacethylene arises.
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The use of S-nitrofurylvinylamanium salts is more advantegeous
while the reaction proceeds in polar solvent and this compound
reacts with mare reogents than compound 1.

3
] [ 24 i
DNUCHKCH‘N.R 2. azu@cn_cu_l
\

3

WHERE  Za¥, OR, Ny,

The enamines of 5-nitrofurylethylene type ore the potential
source for preparation of derivolives of unknown S-nitrefuryl-
acetaidehyde
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RINGSCHLUSSREAKTIONEN AN SELENOCARBONAMID-
-DERIVATIVEN ZU 1,3-SELENAZOLEN, 1,2.4-SELENADIAZINEN
UND 1,34-SELENADIAZOLEN
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Wissenschoftsbereich Qrganische Chemie der Sektion Chemie
der Ernst-Moritz-Arndt-Universitét
DDR - 22 Greifswold, Soldtmonnstr. 16

Selenaroles are the selenium analogues of thiazoles, ond olt-
hough the first derivatives ol 1,3-selenazcle were prepared by
Hofmann os early os 1889, only & few publications on this
subject hove oppecred in the litercture until now. Hofmann
wus @ student of Hantzsch’s and transferred bis thiczole syn-
thesis to the selenozoles. This most useful and versetile of all
the thiozele syntheses is the reaction of an 2-hale ketone or
aldehyde with a thicemide. For his purpose Hofmann used
selenourea instead of thioomide, Even nowadays this method
is still the most usual one, It permits @ wide variety by choosing
suitoble recction portners 6s to be seen in formula 1.
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The selenoureas, needed for condensation, can usuolly be pre-
pared by addition of hydrogen selenide te 6 solution of the
corresponding cyonamides or carbodiimides. They con be less
dangercusly and guite hly synthesized ding to Dou-
glass via the i 1 anctes by the alkaline hydrolysis of the
cerresponding acyl-substituted selenourcas {formula 2).
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2-Hydrezinoselenazoles have been prepared by the use of
selenosemicarbozide as selenacarbonamide. Starting from ace-.
tone selenosemicarborone one can prepore the 2-isopropyli-
denghydrozinoselenazoles in o smooth reaction by condensotion
with a-halocarbonyl compounds, Their careful acidic hydro-
Iysis leads to the free 2-hydrazing-selenazoles (formule 3).
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On the other hond, the a-halocarbonyl component offers the
possibility of varietion tes. For instance, «-holocorboxylic acids,
or rather their esters, form derivatives of 4-oxoselenczoline
{formula 4.
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First investigations on the reaclivity of the 1,3-selenazales were
undertaken by Hoginiwa. He came to the conclusion thot the
5-position of selenozoles is slightly recctive towards electra-
philic substitution. Thid reactivity is stll further increased by
substituents in the 2-pesition, which con exert the + M-effect.
We found during our investigations multiple nitration depen-
ding on the conditions of the reoction and the substrate,
whereas Haginiwa only described the formotion of the 5.-nitro
derivatives, Thus, the 2-benzamino-4-oryl{alkyl)selenazoles form
the corresponding 5-nitre derivatives under mild conditions
using the nitrate/sulfuric acid method. The use of cold mixed
nitric and sulfuric cids also effects the phenyl groups which
may be present, leading to dinitre or trinitro compounds (for-
myla 3).
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The bromination is not os complicated as the nitration. Bromi-
nation wos carried out in severol solvents and with various
omounts of bromine. In spite of the great variation in condi-
tions, menobromo derivatives contoining the bromine atom in
the 5-position ore olways formed (formula &),
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The high recclivity of the S-positian in 1,3-sefenczoles towards
electrophilic substitution was alsc to be observed on oxp cou-

pling. By reocting molar quantities of an oqueous solutivh -of.

a diazonium salt with an ethanolic solution of ¢ 2-arvlomino-
selenazole, for instance, the corresponding 2-arylemine-5-0zo-
selerozols are formed in o smooth recction (formula 7).
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It the free sclenosemicorbazide is used instecd of selenosemi-
cerbazones for the condensation with 2-halocarbonyl com-
pounds, as mentioned above, the reaction will be quite different,
The sofe final product that can be isolated in neutral as well
as ocidic sofutien is the 2-p- chlcrouml.no 5-p‘neny| 13,4+ (hICIA
diazine, os illustroted by the 4-p-chl

zide. In the mother liquor there are, however trages of the 2-
-hydrozonoselenazoline. The third possible isomer, the 3.amino-
-2-iminoselenaroline devivotive, could not be detected in ony

cose (formula 8},
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Starting from selenosemicarbozides one can also arrive at the
third substance type, the 1,3,4-selengdiozoles. The first com-
pournds of this type were obtained by Stellé and Gutmenn in
1904 on reaction of M,N'-diacylbydrazines with phesphorus

- penteselenide. Laolezari and Shefice synthesized 2-aming-1,3,4-

-selenadiazoles fram selenosemicarbazide and corboxylic acids
in the presence of phosphorus oxychloride. They obtained the
free 2-amine compounds by hydrelysing the initially formed
2-ocylamine derivatives (formula 93,
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We found in connection with the synthesis of substituted sele-
nosemicarbazides than the cyclisotion of the acyl derivatives
under suitabfe condilions is o generally applicable method for
oblgining the 2-omino-1,3.4-selenadiczoles. The 2-orylemino.
1,3.4-selenadiazcles could be obtained in the some way by
C)’;lisulinn of the 1-ocyl-4-arylselenosemicorbazides {formula
10).
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