CONCLUSIONS

1. L zeolite exhibits weak selectivity for NH;r cations which decreases as the degree of ion exchange in~
creases in substitution of potassium cations with ammonia ions.

2. Only L zeolites with a degree of decationization above 50% exhibit catalytic activity in transformation
of o-xylene,

3. Isomerization of xylenes on L zeolites primarily takes place by means of intramclecular transforma-~
tions.
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REACTION OF ACETALS WITH ALIPHATIC
NITRO COMPOUNDS,

COMMUNICATION 4, REACTION OF ALIPHATIC AND ALICYCLIC KETALS
WITH NITROACETIC ACID ESTER AND SYNTHESIS

OF o, ~-DEHYDRO-a-ACETYLA MINO ACID ESTERS

K. A. Kochetkov, K. K. Babievskiti, UDC 542,91:547.284:
N. S. Tarbalinskaya, and F, M. Belikov 547,465,5'26:547,466

«,3-Dehydro~-w-aming acids (AAA) are necessary for the preparation of new antibiotics, phytotoxic pep~
tides {1, 2], and other physiologically active compounds. AAA have also become increasingly important as sub-
strates for asymmetric reduction to optically active w-amino acids (AA) [3].

The present article concerns the study of the al'koxyalkylation of nitroacetic acid ester (NAE) by open-
chain ketals (I} as a possible means of synthegis of difficult-to-obtain 8 8 -disubstituted AAA.

It was previously shown that open-chain [4, 5] and cyclic [6] benzaldehyd e acetals and some ring-substi-
tuted derivatives easily alkylate NAE in the presence of Ac,0 with formation of u-nitrocinnamic acid esters;
the latter were then used for synthesis of AA from the phenylalanine series. Cyclic ketals did not react with
NAE in the conditions studied [6]. In the present article, it is shown that ketals (D in the presence of Ac,0O re~
act with NAE during heating in an inert solvent with formation of 8,8 -disubstituted B -alkoxy-w-nitrocarboxylic
acids (IT) with high yields (Table 1). The best results were obtained with a twofold excess of (I) and Ac,0O with
respect to the ratio to NAE. The reaction of (I) with NAE is more difficult than in the case of aromatic acetals

Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No, 11, pp. 2515-2520, November, 1982,
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and requires prolonged heating., The g -alkoxy derivatives (lla-c) obtained are totally stable and are distilied
without cleavage of the alcohol, in contrast to the aromatic analogs [4], which easily cleave alcohol with forma-
tion of a conjugated system:

ROOR g A0 N
—_ o ——
N C——CH-—COOMe
NO; /| |
&’ oge 2 R OR? NO,
(T a—e) (NAE)) (IT a—c)

R, RY, R?=Me (a); R, R'=Me; R2=Et (b); R=Me; R}, R?=Et (c); R, R'=
= (CH,)s; R2=Et (@); R, R'= (CH,);; R2=Et (e). -

Two methods can be used for synthesis of §,5-disubstituted «,3-dehydroamino acids from (If): cleavage
of alcohol with subseguent selective reduction of the nitro group, or reduction of the nitro group with subsequent
cleavage of the alecohol. The second method was selected due to the difficulty of selective reduction [2].

Formation of AAA during its biosynthesis can be conducted by cleavage of the hydroxyl or mercapto
groups in the g -position of AA [1, 2]. Catalytic reduction of nitro compounds (IT) over Ni,., with formation of
B B ~disubstituted g -alkoxy- «w-amino acid esters (Ill) was performed, and a method was developed for synthe-
sis of 8,8 -disubstituted w~N-~acetyl-AAA (V) by acetylation of (Il) with production of N-acetyl derivatives of
(I~ (IV) and cleavage of alcchol from (IV) by MeONa:

He \
(Il a—g)y— C——CH—COOMe
Nl‘ra /, !
Rt OR? NH, (111 a—aq)
| Ac:0
‘ l

R R
ONa AN

AN Met
C=C~—COOMe « C—CH-~COOMe

/o] wor |,
Rt NHAc R1" OR? NHAc
(Va-d) (IV a—d)

High yields of (Iil) were only obtained in an excess of Ni,, (Table 2). With a smaller amount of catalyst,
reduction stopped in an earlier stage (see the Experimental section). Acetylation of (II[} was intended to in~
crease the mobility of the w-hydrogen in the AA and to increase the stability of the AAA formed. I could also
be conducted without preliminary separation and purification of {II).

Cleavage of the alkoxy group from the esters of (IV), as expected, is more difficult than cleavage of OTs,
SH, S—CHy;—C¢H; and other easily detached groups [1,2], and is not observed in the presence of weak bases,
Ety,NH, for example. Good yields of N-acetyl-AAA esters of (V) were only obtained in using Na methylate in
alcoliol (Table 3). The reaction is thus a convenient new method of synthesizing 3,8 ~disubstituted N-acetyl-
AAA esters which supplements the known azlactone and other methods [1, 2].

Compound (Va) was also obtained by reverse synthesis from w -nitro-g8 ,8-dimethylacrylic acid by reduc-
tion on Nipa in a medium of AcyO similar to [7]. However, the yields of (Va) did not exceed 27-31%.

EXPERIMENTAL

The ESR spectra were taken on a Perkin ~Elmer spectrometer (60 MHz, internal standard HMDS), and
the IR spectra were taken on Hitachi ECI-S2 and UR-20 spectrometers,

Ketal (Ta) was prepared from acetone and MeOH at 27°C (catalyst; Dowex 50 in the H¥ form) similar to
[8]. Ketals (lb-e) were prepared from the corresponding ketones using ethyl o-formate under conditions of acid
catalysis. Compounds (Ib and ¢) were preapred by the method in [9], and (Id and e) were prepared according to
[10]. For (Ic), yield of 65%, bp of 135-136°C. IR spectrum (v, cm~): 3000, 1180, 1140, 1100, 1075, 1055. PMR
spectrum (6, ppm): 0.75t 3H); 1.05t 6H); 1.15 s BH); 1.55q 2H); 3.4 q (4H)., Observed: C 65.76; H
12.39%. C4H;0, Calculated: C 65,70; H 12.37%. The frequency of the ketals obtained was controlled by the
IR spectra (absence of C=0 absorption bands in the 1500-1800 cm™! region) and by the ESR spectra,

Reaction of Ketals (la-e) with NAE, A solution (0.04 mole) of (I), 0.02 mole of NAE, and 0.041 mole of
Ac,0 in 10 ml anhydrous benzene [for anhydrous CH;C¢H; for (Id, e)] was boiled in a N, current for 8-~12 h and
evaporated. The residue was distilled in a2 vacuum or chromatographed in a column packed with 8i0, (Merck,
70~230 mesh); CCl, was the eluent, The yi¢lds and properties of compounds ([T) are reported in Table 1.
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Reduction of (IT) to (IIl). A mixture of 0.01 mole of (IT), 10 g of activated Nira, and 50 ml of anhydrous
MeOH was hydrogenated until absorption of a theoretical quantity of hydrogen (670 ml). After filtration, the
solution was evaporated, and the residue was distilled in a vacuum; the yields and properties of amines (III)
are reported in Table 2,

Tn conduction of hydrogenation with one~half the quantities of catalyst and in technical MeOH, products of
incomplete reduction were primarily separated. For (IId), hygroscopic crystals with a mp of 147-148°C were
separated and produced a vibration band in the IR spectrum in the 2870 cm™ “ region, and a broad signal at 8.5
ppm in the PMR spectrum, which could be assigned to the methyl ester of the oxime of (1-ethoxycyclohexyl)-
glyoxylic acid; this is in agreement with the findings of elemental analysis. Observed: C 51.41; HB8.88; N
5.48%. Cy;H{gO,N*1.5H,0. Calculated: C 51.55; H 8.65; N 5.4%.

Preparation of §-Alkoxy-N-acetylamino Acid Esters (IVa-d). A mixture of 1-3 g of amine (TIT) and a
twolold quantity ({y weight) of Ac,O was left for 3 h, evaporated, distilled in a vacuum or chromatographed in
a column packed with SiO, in CCl, The yields and properties of N-acetylamines (IV) are reported in Table 2,

N-Acetyl-A-amino Acid Esters (Va-d). A solution of MeONa prepared from 0.01 g-atom of Na and 10 m]
of MeOH was added to 0.01 mole of (IV) in 10 ml of MeOH, the mixture was boiled for 3 h, the MeOH was re-
moved in a vacuum, the residue was extracted with CHCl;, and the extract was rapidly washed with ice H,O. T
was dried with MgSO,, evaporated, the residue in the case of (Va) was treated with petroleum ether, and the
precipitated crystals were recrystallized from benzene with petroleum ether [11]. Compounds (Vc, d) were
purified by chromatography on a column with 8iOy in CCl, The yiélds and properties of (Va-d) are reported in
Table 3.

Compounds (Va) and (Va') were also prepared by hydrogenation of the corresponding «-nitro-g 8 -dimeth-
ylacrylic acid esters in Ac,O over Nira in an autoclave at hydrogen pressure of 50-60 atm for 6 h similar to
[7] see Table 3).

CONCLUSIONS

1. Nitroacetic ester reacts with open-chain ketals of aliphatic and alicyclic ketones in Ac,0 medium with
formation of esters of the corresponding S -alkoxy-w«~nitrocarboxylic acids,

2. A series of 8,B-disubstituted «,5-dehydro-u-acetylamino acid esters was prepared by catalytic re-
duction of the compounds obtained and subsequent acylation and cleavage of alcohol.
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