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Abstract

Full Text

Chemistry

Corresponding Member of the Academy of Sciences of the USSR A. P. Terent’
ev,

M. A. Volodina, V. A. Kudryashova

STRUCTURE OF SCHIFF BASES OF N-
ARYLPYRROLINES

In the reaction of a-(2-chloroethyl)-S3-chlorocrotonaldehyde I with aqueous so-
lutions of hydrochlorides of aromatic amines (ArNH, - HCl), we obtained Schiff
bases of N-arylpyrrolines (ShOP) (!). The structure of ShOP may be repre-
sented by two formulas (IT) and (III).

CH,—C(C1)=C(CH,CH,Cl)—C(= O)H
I
| ArNH, - HCI
(I1) (111

(Ar =: a) C4H;, b) n-CH3CiHy, ¢) n-CH;0CH,, d) n-C,H;OC:H,, e) n-BrC;H,
f) n-NO,CgH,, g) m-NO,CgHy, h) a-C Hy, i) (CyH;5),NCgH,)

A more detailed study of the reaction of I with ArNH, - HCI made it possible
to note certain features. In the reaction of I with hydrochlorides of aniline or of
aromatic amines containing electron-acceptor substituents in the nucleus, the
formation of a single, principal reaction product was observed. In the reaction
of I with ArNH, - HCI containing electron-donor substituents in the nucleus,
the formation, along with the principal product, of a side reaction product was
observed and proved by chromatography on aluminum oxide; the amount of
this product for different amines varies from 3 to 20%. The principal and side
reaction products in each individual case were separated chromatographically
on aluminum oxide. The data of elemental analysis of each pair of separated
substances confirm the identity of these compounds. On this basis it may be
assumed that the principal and side reaction products are either cis-trans iso-
mers with respect to the newly formed C=N bond, or the isomeric compounds
1T and II1.

Hydrogenation of Ila in methanol over Raney Ni led to the formation of a mix-
ture of reaction products. From this mixture, along with the normal product of
complete hydrogenation of ShOP, products of ShOP cleavage at the C=N bond
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Reaction scheme: compound (ITa) hydrogenates to compounds (IV), (VI), and
(V).

Figure 1: Reaction scheme: compound (ITa) hydrogenates to compounds (IV),
(VI), and (V).

NMR spectrum plot.

Figure 2: NMR spectrum plot.

were isolated: aniline and N-phenylalkylpyrrolidine with the formula C;5N;,N.
The NMR spectrum of N-phenylalkylpyrrolidine, recorded in carbon tetrachlo-
ride on a JNM-C-60 NMR, spectrometer (60 MHz), showed the presence in this
compound of two methyl groups, i.e., established the structure of the resulting
N-phenylalkylpyrrolidine as N-phenyldimethylpyrrolidine V (Fig. 1). Thus, on
the basis of the NMR spectrum, and also on the basis—

On the basis of structure I it may be considered proven that the synthesized
Schiff bases of pyrrolines (the main reaction products) have structure II. The
structure of the by-products of the reaction of I with ArAH is subject to further
investigation.

Experimental Part

All Schiff bases of pyrrolines (SBP) were obtained by a single procedure (Ta-
ble 1—main reaction products; Table 2—by-products of the reaction). In most
cases the SBP were isolated as hydrochlorides, from which the bases were then
obtained and characterized as picrates. In those cases where the SBP hydrochlo-
rides were noncrystallizing oils, the SBP were obtained as bases, bypassing the
stage of isolation of the corresponding hydrochlorides.

Hydrochlorides of SBP. To a concentrated aqueous solution of the hydrochlo-
ride of an aromatic amine (ArAH), I was added dropwise with shaking (the
molar ratio I : ArAH was 1 : 2.2). After all of T had been added, the reaction
mixture was shaken for another 30-40 min and left for 24 h at room temper-
ature. The precipitate of the SBP hydrochloride was filtered off, washed with
a small amount of cold water and ether, and recrystallized several times from
water or from aqueous solutions of methanol or ethanol. For analysis it was
dried in vacuo over P,O5 with heating.

Fig. 1. NMR spectrum of 2,3-dimethyl-1-phenylpyrrolidine

SBP bases were obtained by treating aqueous solutions of recrystallized SBP
hydrochlorides with a dilute solution of sodium hydroxide; if necessary, they
were reprecipitated from acetone or methanol with water and dried in vacuo over
KOH (without heating). In those cases where the SBP hydrochloride separated
as a noncrystallizing oil, the aqueous layer was carefully decanted, the oily
residue was dissolved in methanol or acetone, diluted with a large amount of
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water, and treated with dilute sodium hydroxide solution. The precipitated
greenish-yellow precipitate of the SBP base was filtered off, washed with a large
amount of water, and reprecipitated from acetone or methanol with water. It
was dried in vacuo over KOH (without heating).

Table 1

acetiden-

acid zene

: Foundfound&oundoundm ptdel Caled(taled(ftled]ated,
Compound Yieldm.p.,petr.ace- % % % % for- % % % %
No. Ar DerivigivedC ethertone C H N Cl mulaC H N C(Cl

II, C;HHyd@GR@ide 72.36627667 389 21442 JH2866.41 9.38 11.87
218 HC1
I, CqHBase96.7 105 0.53(D.36(4 CeH 5N,
1
II, CiHPicrdie.7 227- 58.7888021183914.25C s IbN44.31 14.25
228 CeH3N;O,
IT, n- Hydpchid@de 8.4781MBI1 WM, N, 8.57 10.85
CH,C4H, 205 HC1
II, n- Basequantl14- 0.50(D.30(4 CyoHyoNy
CH,CH, 115
1) 1)
I, n- Picrafeant18- 60.123DABIB5513.44C [BRN2A.85 13.48
CH,C4H, 219 CgH3N,0,
I, n- BaseSL.2 149- 0.20(D.14(4 CooH,oN, O,
CH,0OCzH, 150
1 1)
II, n- Picrdb2 201- 56.56867001808312.94C, IbEN3057 12.70
CH,0C4H, 202 C4H,N, O,
I, n- Base7l.4 149- 0.08(D.16(2 CyHy6 N5 O,y
C,H;0CzH, 150
1) 3)
1, n- Picrdthd 199- 58.1958)24188512.01 Cop IR NLEQ4 12.08
C,H;0CzH, 199.5 C¢H3N,0,
I, n- Hyd9GRlRd0e 47.344718860316.10 C, HENB4R6H 6.24
BrCgH, 201 HCI
I, n- Base96.2 164- 0.70(D.40(9 C,5H,6N,Br,
BrCgH, 165 ¢
) 1)
I, n- Picrd6.2 203 10.6010.47C, 5 H, 4N, Br, - 10.79
BrCgH, 204 C4H,N, 0,
II, n- Hyd9eRldide 55.62851661365114.62C, g IhRN2041 14.41
NO,CH, 203 HCl
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Py Ry

acetiden-

acid zene

: Foun&oun&pundound&mptidel Grtled(GetlediErtiedl]ated
Compound  Yieldm.p.,petr.ace- % % % % for- % % % %
No. Ar DerivilgivedC  ethertone C H N Cl mulaC H N (I

II, n- Base90.2 167- 0.71(D.82(4 Cy5H,6N,0,

e

NO,CgH, 168

1) 1)
I, n- Picrd@2 198 16.9516.83C,,H,;N,O,+ 16.87 —
NO,CgH, 199 Ce¢H3N,0,
1L, m- Hyd9ehl@ose 55.658531BU3014.51C, I3 52041 14.41
NO,CoH, 209 HCI
IT,;, m- Base90.0 157- 0.69(D.80(4 C.sH,4N,Oy
NO,CgH, 159 : -
1) 1)
I, m- Picrd@.0 187 16.9317.02C, IO F78329 16.87
NO,CoH, 188 CsHsN50,
II, o~ Base77.8 80- 0.75(D.95(4 Cy6HyoNy
CyoH, 8%
1) 1)
Il a- Picrdte8 97- 64.606238 PR6811.75C.,, A N54.26 11.84
CyoH, 100 CyH,3N, O,
I, n- Picrate 186- 60.406(3381335115.33C,5IBN36.20 15.47
(C,H;)NCzH, 188* CsH3N;0,

* Mixture of the main and by-product.
Table 2
By-products of Schiff bases of pyrrolines

R, Ry,
ace- ben-

tone zene
: Found Found Found Empifiedtulételtuléiettulated,
Yield,*m.p., petr. ace- % % % for- % % %
Ar  Derivatfiées °C  ether tone C H N mula C H N

n-  Base 3— 129 080 0.93 CyoH,oN,
CH,C¢H, 5 - (1: (4:
130 1) 1)
n-  Picrate 229.5 60.00 5.18 CyoHHML2C4BEN O,
CH;C¢H, -
230
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Re, Ry,
ace- ben-
tone zene
: Found Found Found Empifiedtuléieltnléiattulated,
Yield,'m.p., petr. ace- % % % for- % % %
Ar  Derivatfes °C ether tone C H N mula C H N

n- Base 10 176 0.68 0.66 CooHyoN, 0y
CH;0CzH, - (1: (4:

177 1) 1)
n-  Picrate 162 56.7956.984.57 CooHoNeD 4 GZHN; O,
CH;0C4H,
n- Base 18 148 0.59 0.88 CooHy4Ny Oy
C,H;0C4H, — - (1: (2:

20 149 1)  3)

n-  Picrate 154 57.955%.385.112.08 1 ZOFH {0 5 O4H 12, (38,
C,H,OC¢H, -

155

* Of the total amount of isolated mixture of ShOP.

Picrates of ShOP were obtained in ether, recrystallized from methanol or
from aqueous methanol or ethanol solutions, and dried in vacuum over P,O5
with heating.

Hydrogenation of ITa. 7.8 g of Ila were dissolved in methanol, Raney Ni
catalyst was added, and the mixture was hydrogenated in a duck-shaped vessel
at room temperature until hydrogen absorption ceased (until the solution be-
came decolorized). After hydrogenation was complete, the catalyst was filtered
off, methanol was distilled off, the residue was diluted with water and steam-
distilled. The distillate was extracted with ether, the ether extracts were dried
over fused KOH, the ether was distilled off, and the residue was fractionated in
vacuum. 1.05 g (38%) of aniline and 2.15 g (41.3%) of V were obtained. B.p.
130—131°/10 mm, d3° 0.971, n% 1.5600, M R, 58.34, calculated 55.76.

Found, %: C 82.26, 82.01; H 9.81, 9.92; N 7.96, 8.04
C,,H ;N. Calculated, %: C 82.22; H 9.78; N 7.99

The residue after steam distillation was extracted with ether, the ether extracts
were dried over fused KOH, the ether was distilled off, and the residue was
distilled in vacuum. 2.30 g (28.9%) of IV was obtained. The oil is light yellow
in color. B.p. 213—215°/4 mm. In the IR spectrum there are bands of the NH
group in the region 3404—3409 cm™—!.

Found, %: C 81.20, 81.03; H 8.59, 8.53; N 10.68
C,3HyyNy. Calculated, %: C 81.16; H 8.32; N 10.52

Benzoyl derivative—m.p. 128—129° (from isooctane).
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Found, %: C 81.05, 80.99; H 7.21, 7.23; N 7.35
CosHy4N, 0. Calculated, %: C 81.04; H 7.07; N 7.56
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