
C O N C L U S I O N S  

1~ L zeol i te  exhibits weak se lec t iv i ty  for  NH4 + cations which d e c r e a s e s  as the deg ree  of ion exchange in- 
c r e a s e s  in substi tut ion of po tass ium cations with ammonia  ions. 

2. Only L zeol i tes  with a degree  of deeat ionizat ion above50% exhibit  ca ta lyt ic  ac t iv i ty  in t r ans fo rmat ion  
of o-xylene .  

3. I somer iza t ion  of xylenes  on L zeol i tes  p r i m a r i l y  takes place  by m e a n s  of i n t r amolecu la r  t r a n s f o r m a -  
tions. 
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REACTION OF A C ETA LS WITH A LIPHA TIC 

NITRO COMPOUNDS. 

COMMUNICATION 4o REACTION OF ALIPHATIC AND AL[CYCLIC KETALS 

WITH NITBOACETIC ACID ESTEI:{ AND SYNTHESIS 

OF a,fi -DEHYDBO-C~-A CETYLA MINO ACID ESTERS 

K. A . Koch ctkov , K. K. Babievskii , 

N .  S .  T a r b a l i n s k a y a  , a n d  F .  M .  B e l i k o v  
UDC 542.91:547.284: 
547.465.5'26:547.466 

~ , f i - D e h y d r o - ~ - a m i n o  acids (AAA) a r e  n e c e s s a r y  for  lhe p repa ra t ion  of new ant ib io t ics ,  phytotoxie pep-  
tides [1, 2], and other  physiological ly  ac t ive  compounds.  AAA have also become increas ing ly  impor tant  as sub-  
s t r a t e s  for  a s y m m e t r i c  reduct ion to opt ical ly  ac t ive  c~-amhao acids (AA) [3]. 

The p r e sen t  a r t i c l e  concerns  the study of the alkoxyaltqrlation of n t t roaee t ie  acid e s t e r  0gAE) by open-  
chain ketals  (D as a poss ible  means  of synthesis  of d i f f icu l t - to-obta in  fi , f i -disubsti tuted ~AAo 

It was p rev ious ly  shown that open-chain  [4, 5] and cyetic  [6] benzaldehyde aee ta l s  and s o m e  r i n g - s u b s t i -  
luted de r iva t ives  eas i ly  a lkyla te  NAE in the p r e s e n c e  of Ae20 with fo rmat ion  of ~ -n i t roe innamie  acid e s t e r s ;  
the la t te r  were  then used for synthes is  of  AA f rom the phenylalanine s e r i e s .  Cyclic ke taIs  did not r eac t  with 
NAE in the conditions studied [6]. In the p r e s e n t  a r t i c l e ,  it is shown that k e t a l s  (D kn the p r e sence  of Ac20 r e -  
act  with NAE during heat ing in an iner t  solvent  with fo rmat ion  of p f i -d i subs t i tu ted  p - a l k o x y - ~ - n i t r o c a r b o x y l i c  
acids (II) with high yie lds  (Table 1). The bes t  r e su l t s  were  obtained with a twofold excess  of (D and Ac20 with 
r e s p e c t  to the ra t io  to NAN. The reac t ion  of (1) with NAN is m o r e  difficult than in the case  of a roma t i c  aeeta ls  

A: N. Nesmeyanov  Institute of Hete roorganic  Chemis t ry ,  Academy of Sciences of the USS1R, iVloscow. 
Trans la ted  f r o m  Izvest iya  Akademii  Nauk SSSB, Seriya Khimicheskaya ,  No. 11, pp. 2515-2520, November ,  1982. 
Original a r t i c l e  submit ted March 12, 1982. 
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and reoui res  prolonged heating. The fi-alkoxy derivat ives  (IIa-c) obtained a re  totally stable and are  distilled 
without cleavage of the alcohol, in cont ras t  to the aromat ic  analogs [4], which easi ly cleave alcohol with fo rma-  

tion of a conjugated sys t em:  

R OR ~ Ac~O R 
\ / CH2--COOIVIe ~ \ 
C + [  C CH--COOMe 

/ \ NO~ / I  ! 
R t OR ~ R ~ OR ~ N %  

(I a--r (NAE)) (II a-c) 
R, R 1, R 2=Me (a); R, R 1:Me; R ~=Et (b); R:Me;  RL R ~= El~ (c); R, R "~=: 
= (CH2)~; R ~- = E t  (d); R ,  R 1 = (CH~)~; R ~ = Et  (e) .  

Two methods can be used for synthesis of /?,fi-disubstituted , , f i -dehydroamino  acids f rom (i[): cleavage 
of alcohol with subseouent select ive reduction of the nitro group,  or  reduction of the nitro group with subsequent 
cleavage of the alcohol. 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 fi-posit ion of AA [1,2] .  Catalytic reduction of nitro compounds (II) over  Nira with formation of 

,fi-disubstituted f i -a lkoxy-  - - a m i n o  acid es te r s  (Ig) was per formed,  and a method was developed for synthe-  
sis of fi ,fi-disubstltuted , - N - a c e t y l - A A A  (V) by acetylation of ([II) with production of N-acetyl  derivatives of 
(III)-(IV) and cleavage of alcohol f rom (IV) by MeONa: 

R 
i-i~ \ 

(II C--CH--COOMe a--d) me an_.-~ / I  I 
R 1 Oil 2 NH~ (III a - - d )  

I Ac~o 
i 

R R 
MeONa 

C=C--COOMe * - - -  C--CH--COOMe 
/ t ~o~ /l I 

R 1 NHAc R 1 OPt ~ NHAc 
(V a--d)  (IV a--d) 

High yields of (iIi) were only obtained in an excess of Nira (Table 2)~ With a smal le r  amount of catalyst ,  
reduction stopped in an ear l ie r  stage (see the Experimental  section)~ Acetylation of (III) was intended to in- 
c r ease  the mobili ty of the ~-hydrogen in the AA and to increase  the stability of the AAA formed. It could also 
be conducted without pre l iminary  separat ion and purification of ([[I)o 

Cleavage of the alkoxy group from the es ters  of (IV), as expected, is more  difficult than cleavage of OTs, 
SH, S - C H 2 - C 6 H  5 and other  easily detached groups [1,2], and is not observed in the presence  of weak bases ,  
Et2NH , for example. Good yields of N-aceW1-AAA es ters  of (V) were only obtained in using Na methylate  in 
alcohol (Table 3)~ The react ion is thus a convenient new method of synthesizing fl ,/3-disubstituted N-ace ty l -  
AAA es ters  which supplements the known azlactone and other methods [1, 2]. 

Compound (Va) was also obtained by r eve r s e  synthesis f rom - - n i t r o - f i  , f i -dimethylacryl ic  acid by reduc-  
tion on Nira in a medium of Ac20 s imi lar  to [7]. However,  the yields of (Va) did not exceed 27-31%. 

E X P E R I M E N T A L  

The ESE spectra  were taken on a P e r k i n - E l m e r  spec t romete r  (60 MHz, internal standard HMDS), and 
the IR spectra  were taken on Hitachi ECI-S2 and UR-20 spec t romete r s .  

Ketal (ia) was prepared from acetone and MeOH at 27~ (catalyst; Dowex 50 in the H s- form) s imi la r  to 
[8]. Ketals (Ib-e) were prepared f rom the corresponding ketches using ethyl o - fo rmate  under conditions of acid 
catalysis .  Compounds (Ib and c) were preapred by the method in [9], and (Id and e) were prepared according to 
[10]. For (Ic),yield o f65%,bpo f135 -136~  I R s p e c t r u m (  v , c m - t ) :  3000, 1180, 1140, 1100, 1075, 1055o PMR 
spect rum (6 ,ppm) :  0.75 t (3H); 1.05 t (6H); 1.15 s (3H); 1~ (2H); 3o4q (4H). Observed:  C 65~ H 
12.3970~ CsHtsO2~ Calculated: C 65~ H 12.3770. The frequency of the ketals obtained was controlled by the 
IR spec t ra  (absence of C =O absorption bands in the 1500-1800 cm -1 region) and by the ESR spectra .  

Reaction of Ketals (Ia-e) with NAE. A solution (0.04 mole) of (i), 0~ mole of NAE, and 0.041 mote of 
Ac20 in 10 ml anhydrous benzene [for anhydrous CH3C6H 5 for (id, e)] was boiled in a N 2 cur ren t  for 3-12 h and 
evaporated. The residue was distilled in a vacuum or ehromatographed in a column packed with SiC 2 (Merck, 
70-230 mesh); CC1 t was the eluent. The yields and propert ies  of compounds (II) a re  reported in Table 1. 
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Reduction of (II) to (III)~ ,4 mix tu re  of 0.01 mole  of (II), 10 g of act ivated Nira ,  and 50 ml of anhydrous 
MeOH was hydrogenated until absorpt ion  of a theoret ica l  quantity of hydrogen (670 ml).  After  f i l t ra t ion,  the 
solution was evapora ted ,  and the res idue  was disti l led in a vacuum;  the yields  and p rope r t i e s  of  amines  (IH) 
a r e  repor ted  in Table 2. 

In conduction of h y d r o g e n a t i o n w i t h o n e - h a l f t h e q u a n t i t i e s o f e a t a l y s t  and in technical  MeOH, products  of 
incomplete  reduction were  p r i m a r i l y  separa ted .  For  (IId), hygroscopic  c ry s t a l s  with a mp of 147-148~ were  
separa ted  and produced a v ibra t ion band in the IR spec t rum in the 2870 cm -1" region,  and a broad signal at 8.5 
ppm in the PMR s p e c t r u m ,  which could be ass igned to the methyl  e s t e r  of the ox ime of (1-ethoxycyclohexyl)-  
glyoxylic acid; this is in a g r e e m e n t  with the findings of e lemental  ana lys i s .  Observed:  C 51.41; H 8.88; N 
5.48%. CllH1904N~ O. Calculated:  C 51.55; H8.65;  N5.4%. 

Prepara t ion  of f i - '41koxy-N-ace ty lamino Acid Es t e r s  ([Va-d). ,4 mix tu re  of  1-3 g of amine  (III) and a 
twofold quantity (by weight) of "4c20 was lef t  for 3 h, evapora ted ,  dist i l led in a vacuum or  chromatographed  in 
a column packed with SiO 2 in CC14. The yields and p rope r t i e s  of N-ace ty lamines  (IV) a r e  repor ted  in Table 2. 

N- ,4ce ty l -A-amino  Acid Es t e r s  (Va-d). ,4 solution of MeONa prepared  f rom 0.01 g - a tom of Na and 10 ml 
of MeOH was added to 0.01 mole  of  (IV) in 10 ml  of MeOH, the mix tu re  was boiled for  3 h,  the MeOH was r e -  
moved in a vacuum,  the res idue  was ex t rac ted  with CHC13, and the ex t rac t  was rapidly  washed with ice H2O. It 
was dried with MgSO4, evapora ted ,  the res idue  in the case  of  eva) was t reated with pe t ro leum e ther ,  and the 
precipi ta ted c rys t a l s  were  r ec ry s t a l l i z ed  f r o m  benzene with pe t ro leum ether  [11]. Compounds (Vc, d) were  
purified by ch romatography  on a column with SiO 2 in CC14~ The yields and p rope r t i e s  of (Va-d) a r e  repor ted  in 
Table 3. 

Compounds (Va) and (Va ') were  also p repa red  by hydrogenat ion of the cor responding  ~ - n i t r o - f l  ,fl--dimeth- 
y lac ry l i c  acid e s t e r s  in Ac20 ove r  Nira in an autoclave at  hydrogen p r e s s u r e  of 50-60 a tm for  6 h s imi l a r  to 

[7] (see Table 3). 

C O N C L U S I O N S  

1. Nitroacet ic  e s t e r  r eac t s  with open-chain  ketals  of  al iphatic and al icyel ic  ketones in ,4c20 medium with 
format ion  of e s t e r s  of  the co r respond ing /3 -a lkoxy-cx-n i t roca rboxy l i c  acids .  

2. ,4 s e r i e s  of f i , f i -disubst i tuted ~ , f l - d e h y d r o - ~ - a c e t y l a m i n o  acid e s t e r s  was p repa red  by catalyt ic  r e -  
ductinn of the compounds obtained and subsequent  acylat ion and c leavage  of alcohol.  
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