REDUCTIVE ACETYLATTION OF NITRO KETONES OF THE THIOPHENE SERIES

Ya. L. Gol'dfarb, B. P. Fabrichnyi, UDC 547.732'733'736.07
and I. F. Shalavina

The action of reduced iron on solutions of nitro ketones of the thiophene series
in a mixture of acetic acid and acetic anhydride gave the corresponding acetamido
ketones, which can be used, for example, for the synthesis of diacetamidothio=
phenes (through the oximes).

It is known that several types of aminothiophene derivatives find application in organic
synthesis. TIn particular, in a recently published review [1l] devoted chiefly to methods for
the synthesis of 2-aminothiophenes that contain electron-acceptor groups several possibilis:
ties for their use in the preparation of condensed systems were examined. Of the other meth-
ods that lead to the formation of 2- and 3-acylaminothiophenes and substituted derivatives,
one should note cleavage of thiophene-2-carboxylic ‘acid azides [2, 3], Beckmann rearrange-
ment of acetylthiophene oximes (for example, see [4]), and the reductive acetylation of ni-
trothiophenes with Raney nickel in acetic anhydride [5] or with reduced irom in acetic acid
and acetic anhydride [6, 7]. The methods mentioned above have certain limitations. An im-
proved variant of the latter method, which makes it possible to obtain 2- and 3-acetamido-
thiophenes in good yields, was published in 1975.
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To the best of our knowledge, this method has not been previously used for the reductive
acetylation of nitro ketones of the thiophene series. Side reactions such as reduction of
the carbonyl function to a methylene group [9] could occur under the conditions that we used
for reductive acetylation with iron, whereas, from the point of view of our research, it
seemed expedient to verify the possibilitieg of theindicated method for the preparation~6f
acetamido ketones. We established that the action of iron on nitro ketones that contain a
thiophene ring in a mixture of acetic acid and acetic anhydride makes it possible to synthe-
size 4- and 5-acetylamidoacylthiophenes inrather highyield (63-84%).* Except for 5-acetami-
do—2-~acetylthiophene, which was previously obtained [11, 12], all of the acetamido ketones
that we synthesized are new compounds that may find application in syntheses such as the
preparation of diacetamidothiophenes (through the oximes). .

*Qur attempt to obtain acetamidoacetylthiophene from 4-nitro-2-acetylthiophene by the action
of Zn dust in acetic acid and acetic anhydride by the method in [10] was unsuccessful.
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TABLE 1.

Characteristics of the Synthesized Compounds

: a, [
) » o Found, % Empirical Calculated, % >
No, Compound mp, °C formula 6
c|H| N|s c| Hl N‘ s |
Tic |5-sec-Butyl-4~ 61— 620 |52,855.8| — |14,1] CoHiNO,S 53,0158 | — [14,0{52
nitro-2-acetyl~
thiophene
OximeC 129—1329 | — | —[11,5| — | C;oH1sN4O4S | — | — [11,6] — |82
Vila [2~Nitro-4,5,6,7- | 114—115d | — | —1—[— — — | —{—={— |79
tetrahydrobenzo[b])
thiophen-4-one®
Oxime 201—2024 [15,03,8| — {15,0] CsHNgOsS  [45,3]3.8 | — |15,1| 59
VIib [2-Nitro-5,6,7,8~ 65—66¢ [51,014,3] — [15,2] CaHeNOsS  |51,214,3| — |15,2( 68
tetrahydro-4H-cy-
clohepta[b]thio-
phen-4-one
Oxime 156—157d 48,114,4 | — |14,3| CoH1oN,O3S 147,8[4,5| — [14,2| 58
va |5-Acetamido-2- | 27227358 — | —|— | — — S . P
acetylthiophene _
Oxime 223—225d | — |- |13,9] — | CsHoNzOaS | — |—114,1]-— | 80
111a [4- Acetamido-2- 178~—I79d 52,315,0 } — [17,3| CsHoNO2S  |52,4[5,0) — {17,568
acetyithiophene d
Oxime 179—1809 | — | —[14,3] — | CsH1oN202S | — | —f14,1| — | 74
Vb |5-Acetamido-2- | 172—1739 |55,015,7 | — [16,0] CoHuNOsS |54,805,6] — |16,3] 74
propionylthiopheng d i
Oxime 204—205 — | — 113,4] — CoH2N20eS | — | — 13,2 — 82
ITib [4~Acetamido-2- [102,5—103,57155,05,6 { — {16,2] CoH1iNO2S |54,85,6 — |16,3] 67
propionylthiophene
Oxime 150—153 | — | —13,1] — | CeH2N2OsS | — | —[13,2] — | 85
1IIc |5-sec-Butyi~4- 126—1279 i60,2|7,2 1 — 13,3 CioHiZNO,S [60,2(7,2] — |13.4] 84
acetamido-2-
acetothiophene d
Oxime 189—190 — | — 11,0} — | C12HsN2OsS | — | — 11,0 — 63
Viila |2-Acetamido-4,5,11885—190d 15741531 —|15,2) CiHuNC.S |57,415,3] — 115,3} 65
6,7-tetrahydro-
benzo[blthiophen~
4-one
Oxime 295-g906d | 12,2 — | CioHizNg02S { — | —l12,5| — |90
VIiIb |2- Acetamido-5,86, 146—1484 59,315,9 ] — 114,1} C;1H13NO:S [59,2/5,9 | — [14,4] 76
7,3~tetrahydro-4ti-
c?'lclohepta[b]thio-
phen-4~-cne
Oxime 196—197¢ | — | —[12,0] — | C1iHN205S | — | —|11,8) — | 67

2The yields of the purified substances are presented.

bFrom cyclohexane.

COobtained by oximation of nitro ke-

tone IIc by the method presented for the oximation of
€According to [14],
fAccording to the data

acetamido ketones.

this compound had mp 114-115°C.
in [11], this compound had mp 270-271°C (mp 271°C [12]).

8From acetic acid.

ride with hexane.

dFrom alcohol.

EXPERIMENTAL

hFrom a mixture of methylene chlo=""

Starting nitro ketones IIa,b and IVa,b were obtained by nitrationm of 2-acetylthiophene
and 2-propionylthiophene and separation of the resulting mixtures into individual isomers by
Nitroketone VIIa [14] and the previously unknown IIc and VIIb were syn-

the method in [13].

thesized by nitration of the corresponding ketones by the method presented: below.

Nitration of Ketones Ic, VIa, and VIb.

A 0.06-mole sample of pulverized KNOs
gradually with vigorous stirring at 0-3°C to a solution of 0.05 mole of the ketone

of 98% sulfuric acid, and the reaction mass was stirred at 0°C for 30 min.

over ice, and the precipitate was removed by filtration, washed several times with

dried, and recrystallized from alcohol.

was added
in 80 ml
then poured
water, !

The oximes of ketones VIa,b were similarly nitrated to give nitro ketomne oximes VIIa,b.
The constants of nitro ketones IIc and VIIa,b and their oximes are presented in Table 1.

Reductive Acetylation of Nitro Ketones Ila-c, IVa,b, and VIiIa,b.

A 6-g sample of pow-

dered reduced iron was added to a solution of 0.02 mole of the nitro ketone in 100 ml of ace-
tic acid and 15 ml of acetic anhydride, and the vigorously stirred mass was heated gradually
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to 45-55°C on a bath. The reaction commenced at this temperature, the temperature rose rap-
idly (usually to 75-85°C), a light-colored precipitate formed, and the reaction mass thick-
ened. Heating on the bath was resumed when the temperature began to decrease spontaneously.
The reaction mass was stirred at 70-80°C for 8-10 h, after which it was cooled to 50-60°C and
poured into 300-400 ml of water. The aqueous mixture was filtered immediately and the fil-
trate was diluted to approximately twice its original volume and allowed to stand in a re-
frigerator for 20-30 h. The precipitate was removed by filtration, washed with water, and
dried. This procedure was used to isolate the bulk of the reaction product. To obtain an
additionalamount of product the mother liquor was evaporated im vacuo to a small volume,

and dilute (1:5) hydrochloric acid was added to the dark viscous mass until it was acidic
with respect to Congo red. The resulting solution was allowed to stand in a refrigerator for
several hours, and the precipitate was removed by filtration and washed with water. The prod-
uct was recrystallized.

In a number of cases the acetamido ketones were isolated by a simplified method: The
reaction mass was diluted with water and filtered, and the filtrate was evaporated at reduced
pressure until a precipitate began to form (at a volume of ~100.ml); the mixture was then
acidified with dilute hydrochloric acid and allowed to stand in a refrigerator. The precipi-
tate was then treated as indicated above.

The characteristics of acetamido ketones IIIa-c, Va,b, and VIIIa,b are given in Table 1.

The oximes of these acetamido ketones were obtained by refluxing them for 4 h with a
1.5-2-fold excess of hydroxylamine hydrochloride and sodium acetate in aqueous alcchol solu-
tions. The crystalline oximes were isolated after the solutions were cooled for 10-15 h (see
Table 1).
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