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RESEARCHES ON IMIDAZOLES
XXI. 4-Nitro-5-alkyl (aryl,dialkyl)-aminoimidazoles*

P. M. Kochergin and S. G. Verenikina

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 1, No. 5, pp. 770-773, 1965

A number of 1-alkyl(1,2-dialkyl)-4-nitro-5-alkyl (aryl, dialkyl) aminoimidazoles are synthesized by re-
acting 1=~alkyl (1, 2~dialkyl)-4-nitro-5 -chloroimidazoles with aliphatic, aromatic, and heterocyclic amines.
Hydrogenation of 1-ethyl-2-methyl-4-nitro-5-(N -morpholino) imidazole in acetic anhydride gives 1-ethyl-
2-methyl -4 -diacetylamino-5 - (n-morpholino) imidazole, characterized as its picrate.

Continuing previous work [1], the action of aliphatic, aromatic, andheterocyclic amines on 1-alkyl(1, 2-dialkyl)
-4-nitro -5 -chloroimidazoles has been investigated with a view to preparing 4-nitro-5-alkyl (aryl, dialky, diaryl)
aminoimidazoles, hitherto unknown. Apparently only recently, at the same time as our paper,* German workers pre -
pared 1-methyl-4-nitro-5-alkyl (dialkyl) aminoimidazoles.

It has now been shown that primary and secondary amines readily react with 4-nitro -5 -chloroimidazoles to give
the corresponding 4-nitro -5-aminoimidazoles (I-XV, Table). Diphenylamine - and 2-methyl-4 (5)-nitroimidazole,
which do not react with nitrochloroimidazoles even at 120-135°, are excluded; the failure to react is probably due to
the low basicity of these amines or to steric hindrance.

According to the equation for the reaction, 1 mole nitrochloroimidazole requires 1 mole amine. However, to
carry the reaction to completion, not less than 2 moles (even better 3-5 moles) of amine must be used, as the aminoni-
troimidazoles formed are very weak bases, - and incapable of uniting with the hydrogen chloride evolved.

Replacement of the halogen of nitrochloroimidazoles by an amine group takes place even at 60-70°, In most cases
the yields of aminonitroimidazoles were found to be increased at much higher temperatures (100-135°). Only in the cases
of butylamine and aniline did carrying out the reaction at 130-145° result in marked decrease in the yields of compounds
IT and 111, and formation of side products, N, N7-dialkyl(diaryl) oximides (XVI and XVII). Apparently formation of
oxamides is due to the instability of 4-nitro-5-alkyl (aryl) aminoimidazoles at high temperature, decomposition taking
place thus
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XVI R=C,Hy; XVII R=CgH;.

Despite the great mobility of the halogen in nitrochloroimidazoles, tertiary amines do not react with them, and
it proved impossible to prepare the corresponding quaternary ammonium base salts, Thus when 1-methyl-4-nitro-5-
chloroimidazole was heated with triethylamine at 120-130°(4 hr), there was a high recovery of the starting imidazole.

The inertness of triethylamine towards nitrochloroimidazoles made it possible to use that base for capturing the
hydrogen chloride, and hence to cut consumption of some primary and secondary amines which were not readily avail -
able, or which had high boiling points.

Hydrogenation of 1-ethyl-2-methyl-4-nitro-5-(N -morpholino) imidazole (XIII) in acetic anhydride, with Raney
nickel catalyst, gives 1-ethyl-2-methyl-4-diacetylamino-5-(N-morpholino) imidazole (XVIIi}), characterized as its
picrate. This observation indicates the possibility of using aminonitroimidazoles I-XV for synthesis of the corresponding
diamino compounds or their acyl derivatives.

*Paper presented at the All-Union Conference on the Chemistry of Five-Membered Heterocyclic Rings, Rostov -
on-Don, 1962.

522



*I9UIS WO ‘AX {[OUBRTO snoanbe 0,07 WOL ‘AIX

‘[ouBYS WION USYl ‘ISlBM WON ‘IIX ‘IX I : ¢) 1oye jomad — o1e190e [Ayis WOy ‘X OPHO[YOBIIS] HOGIRD WOL ‘Al

touszuUSq WION ‘IT] ‘Iotem wioly ‘IfX ‘I ‘I ismorjoj se Surzipreiskioer £q peyyrnd arom spunoduod St STSATRUE IO Typs
“919 Protk ¢,90T~T10T duwt :IT punodurod 1oy sA1S [g] 2INIBINT AU Lux
*82L0 T 08 t0918°1 Ju XI 'zpas T Ju IIA '25L0 "1 (P
‘0vaS T Ju 1A 'BEET "1 0% +0ggg T GU A sspunodwod pmbip oys jo semi1a®I8 OTj10ads pUE SIOIPUT SANORISY ° Be- 4§ dw
*Surpuels uo soIIPIIOs I1A punodwoD *udA1d ore amssaid padnpal repun syujod Suirroq 911 *XI= A spunoduoo 104 ,

6'c6 16'81 91’8 ¥2799 06°81 0e's 86'99 fO'N"™H’'D S 1.0 0 N gy | AX
\_/
\ - '
o'L8 8803 1572 aLes 0518 19°L 0L'es EOYNUHED §86—9'L6 (o} N SHD | AIX
\_/
¥8L 3¢'€T 12°9 66°6¥ 0€°¢s 289 €L 6V FOPNOTHO'D ¥S1—€81 0O N sHO | X
\_/
. . VAN
06—S'S8| 0V'98 0LS 85 Sy'9% 68°G Pz EOYHAHD §L12—913 0O N H 11X
N/
¥'66 S99 119 | g¥is 18°9% 769 19'18 SO'N"'H®D G6L1—8L] N H IX
9L | GS'8% 91’9 16°8¥ 85'8% S1'g L6'8Y FOPNE'HED 1696 N H X
6€L gg91 — — ¥g91 — — COYNYEHE!D (g0) €61 SYYDI)N [ HED | XU
SeL | S081 — — 18°L1 — — FO'N"H'D (€0) 081—6¥1 OHYDIN | SHO | IIIA
102 ¥8°61 836 6C'6S €L61 L36 0v'69 OPN%HYD (¥0) 681 FH"DIN tHD | A
0¢8 €053 aLs 1999 80°3% 088 €L'99 5OYN®HED (v°0) ¥81 S(SH'D)N H| IA
0'¥8 — %08 80'¢S — 89°L 69769 ZOYNBTHO'D (1) gL1—1L1 S(SHEDIN EHD | A
gel 1388 AW 8'8¥ 90°8% L0°L 0L°8¥ EQYNYIHED 06—88 Z(EHED)IN H| Al
yle 1968 29y ¥0'98 ¥3'S8 £9¥ 8¢°6G SOYNOTHOID erI—1¥1 SHPOHN H| I
z€s 1383 gL Lv'8Y 818 96°9 9v'8¥ SO'NPTHED #xG 011011 SHYDHN Hi{ 11
L¥1 £0°68 V6L 9.'6¥% Gh'8%g 208 | 6109 SOSNSTH®'D §'16—06 2(SH2D) N*HOPHOHN H| I
o N | H | »° N | H | o (o *amssaxd ) *ON
. BINUIIO] IBTROS[OWN . 2 3 punod
PISIA ofy *pRIBINOTED Yy aa*PUNOJ +0, ‘AW _uIoD

spunodtioy) JO sOTISIAI0RIEYD

523



Experimental

1-Alkyl~(1, 2 -dialkyl) -4 -nitro -5 -alkyl (aryl, dialkyl) aminoimidazoles (1-XV, table). a. A mixture of 0.025 mole
1-alkyl (1, 2-dialkyl)~4-nitro-5-chloro-imidazole [3], 0.075-0.125 mole amine, and 25-30 ml absolute alcohol was heat-
ed for 7-8 hr at 180-132°% in a sealed tube. The solution was heated with decolorizing charcoal, filtered, and the sol-
vent and excess amine distilled off under reduced pressure. With liquid aminonitroimidazoles V, ether was added to the
residue, the solution filtered to remove the precipitate of amine hydrochloride, washed with water,. dried over sodium
sulfate, the solvent distilled off, and the residue distilled under reduced pressure, After distilling off the alcohol, com-
pound I was extracted with methyl chloride. Compound IV crystallized after distilling off the alcohol; it was washed
with ether, then with water, and dried. Compound III was prepared at 95-98° (8. 5 hr). After distilling off the alcohol it
was extracted with chloroform, the solution washed with 2N hydrochloric acid, then with water, and dried. The residue
left after distilling off the solvent was washed with ether. Heating of 1-methyl-4 nitro-5-chloroimidazole with butyla-
mine or aniline in alcohol (8-8. 5 hr at 130-145°), in the presence of a small amount of copper sulfate, gave, in addi-
tion to compounds II and III (yields 5-8%), N, N'-dibutyloxamide (XVI mp 148-149° and N, N' diphenyloxamide (XVII,
mp 245-246°), respectively, isolated in about 50% yields. The mixed melting points with authentic specimens of those
compounds [4] were undepressed.

b. A mixture of 5 g(~ 0.03 mole) 1-methyl-4-nitro-5-chloroimidazole, 2.7 g(~ 0.03 mole) morpholine, and
4.7 g(0.005 mole) triethylamine in 20 ml absolute ethanol was heated for 8 hr at 130-132°. After cooling th}e pre-
cipitate of XIT was filtered off, washed with water, and dried. Compounds X, XII-XV were prepared similarly. Com-
pound X was isolated after distilling off the alcohol and washing the residue with water.

c. A mixture of 6.45 g(0.04 mole) 1-methyl-4-nitro-5-chloroimidazole, 16 ml piperidine, and 25 ml an-
hydrous alcohol was refluxed for about 5 hr, cooled, the precipitate filtered off, washed with alcohol, then with water,
and dried. Yield of XI 7.45 g, mp 177-178°. A further 0.9 g compound XI, mp 176-177" was obtained by evaporating
the alcoholic mother liquor to dryness, then washing the residue with water. Compounds II and XII were prepared
similarly. A further quantity of compound II was isolated from the aqueous mother liquors by extracting with chloro-
form.

Compounds I-IV, X-XV. These were yellow, crystalline compounds, soluble in most organic solvents, in concen-
trated hydrochloric acid, and in hot water, only very slightly soluble in ether, benzene, carbon tetrachloride and
water {in the cold), insoluble in petrol ether. Compounds V-IX were cherry -red viscous liquids, soluble in most organic
solvents and concentrated hydrochloric acid, insoluble in cold water and petrol ether, None of the compounds give
hydrochlorides and picrates.

1 -Ethyl -2 -methyl -4 -diacetylamino -5 - (N -morpholino) imidazole picrate (XVIII). Hydrogen, from a gas holder,
was introduced into a solution of 1,33 g XIII in 20 ml acetic anhydride containing 0.7 g Raney nickel catalyst. Hydro-
genation took 35 min, and 385 ml hydrogen was absorbed. The solution was filtered, the acetic anhydride distilled off
under reduced pressure, absolute alcohol added to the residue, and then distilled off under reduced pressure. The oily
residue was dissolved in 10 ml acetone, the solution filtered, and then treated with an acetone solution of 1 g picric
acid. The picrate formed was precipitated by ether. Yield 2.17 g(74.8%) mp 170-171° (decomp), yellow crystals mp
184-184.5° (decomp, from alcohol), soluble (on heating) in water, alcohol, ethyl acetate, and glacial acetic acid.
Found: C 45.70; H 4. 83; N 18,69%. Calculated for Cy4HpyN,Og - CgHa(NO;)3OH : C 45.89; H 4.81; N 18.73%.
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