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Aroma t i c  and al iphat ic  aldehydes f o r m  Schiff 's  bases  with p r i m a r y  amines ,  the bases  being widely used 
for  the synthes is  of var ious  compounds [ll. p a r a m a g n e t i c  Schiff 's  bases  are  of in te res t  as in te rmedia tes  for  
the synthes is  of spin labels and probes ,  and a lso  as ligands for the p repa ra t ion  of meta l  ni t roxyl  complexes  
[2, 31. 

In the p re sen t  work, we have studied the in teract ion of aminopiper idinoxyl  radica ls  ffa) and (Ib) andamino-  
piper idine (II) with formaldehyde,  acetaldehyde,  and benzaldehyde: 

(CH~-)n--NHz NH 2 N=CH--I~ N=CH--R 
I I 1 1 

>0)< >()< 
N N N N 

[ I / I 
0" H 0 '  H 

(Ia, b) (H) (ma, b) (IVa, b) 
r~ = 0 (a) ,  l (b);  
tl = CH3 (a), C~H~ (b) 

Like a r o m a t i c  hydroxyaldehydes [2], benzaldehyde reac t s  with (Ia) and (II) to f o r m  stable azomethines  (I]lb) and 
(IVb), respec t ive ly .  This reac t ion  p roceeds  rapidly and quanti tat ively in a va r i e ty  of media. The most  con- 
venient  solvent for  p r epa r ing  (IIIb) is methanol,  since (IIIb) c rys t a l l i zes  immedia t e ly  in analyt ical ly  pure f o r m  
f r o m  the reac t ion  mixture,  Since (IVb) is readi ly  soluble in all  organic  solvents ,  it is bes t  p r epa red  in an 
aqueous medium. If f r esh ly  dist i l led benzaldehyde is not used, a benzoate sal t  of (IVb) is formed together  with 
(IVb). 

The condensation of acetaldhyde with (Ia), (Ib), and (H) is complicated by side reac t ions  which resul t  in 
the format ion  of a complex mixture  of res inous  products .  If  the reac t ion  is p e r f o r m e d  at 0~ however,  (Ilia) 
and (IVa) are  fo rmed in 80-90% yield and c rys ta l l i ze  in hydrate f o r m  i r r e s p e c t i v e  of the c h a r a c t e r  of the 
med ium (H20 or  hexane). In cont ras t  to the a r o m a t i c  compounds, (IIIa) and (IVa) a re  unstable compounds which 
decompose  back to the s ta r t ing  ma te r i a l s  at r oom t empera tu r e .  

The s t ruc tu re  of azomethines  (III)-(IV) is conf i rmed unequivocally by the i r  e l e m e n t a r y  analyses  and IN 
spec t r a  (Table 1). The IR spec t r a  of these  substances  contain s t rong C = N  s t re tch ing  bands in the 1640-1670 
em -1 range.  The benzene r ing  shows up in the IR spec t r a  of (liIb) and (IVb) as two r ing - s t r e t ch ing  bands at 1490 
and 1580 cm-1 and as th ree  C -  H s t re tch ing  v ibra t ions  in the 3030-3080 cm -1 region. The amino group in (IVb) 
shows up as a weak band at 3310 cm -~. In the hydrate of (IVa) the N - H v i b r a t i o n  bands a re  masked by the s t rong 
absorpt ion  of the hydrate H20. Analogous H20 bands are  also p re sen t  in the Itl s p e c t r u m  of the hydrate of (IIIa). 
The ESR spec t r a  of (HIa) and (IIIb) consis t  of th ree  lines, which are cha rac t e r i s t i c  of n i t roxyl  radicals .  The 
azomethine group has little influence on the dis t r ibut ion of spin densi ty in the radicals .  Compounds (IIIa) and 
(IIIb) and the unsubsti tuted 2 ,2 ,6 ,6- te t ramethylp iper id inoxyl  rad ica l  have p rac t i ca l ly  the same  hyperfine coupling 
constants  a N and g fac tors .  

The e lec t ron ic  spec t r a  of rad ica l s  (IIIa) and (]lib) have two ni t roxyl  bands with Vmax=22,300 and41,300 

In (]lib), the s e c o n d i N g "  0 band is masked by the s t r onge r  absorp t ion  of the P h - C H = N  group. This c m  -1" 

group produces  bands at 36,000 and 40,300 cm -1 in the spec t r a  of (]lib) and (IVb). The f i r s t  of these has a w e a k  
v ibra t iona l  fine s t ruc tu re  and pa r t i a l l y  over laps  with the second, more intense,  band. 
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Fig.  1. ESR s p e c t r a  of t r i r a d i c a l s  (V) in 
d e a e r a t e d h e p t a n e  (25~ 5" 10 -4 mole / l i t e r ) :  a) 
(Vb); b) (Va). 

TABLE 2. Compos i t ions  of Adducts  F o r m e d  by T r i r a d i c a l  (Va) and 
C h a r a c t e r i s t i c  F r e q u e n c i e s  of the Included Compounds  

Included compound (IC) IC :(Va) molar ratio IR spectrum (v, cm -1) 

H20 

D20 

CH3COCH3 
CzHsOH 
C~H6 

C1 (CH2) zC1 
CH~CN 

0,93-+0,03 

t,99-+0,03 
2,48-+0,02 
0,86-+0J. 
2,00-+0,02 
0,9t-+0,09 

1668 s, 2t55 m, 3248 m, 
3352 m, 3524 s 
t575 w, 2399 m, 2464 In, 
2609 s 
t72t m 
3251 rn, 229t ,w 
675 s, 3036 m, 3073 w, 3094 w 
652 m, 678 m, 7t8 m 
225t m, 229t w 

The m a s s  s p e c t r a  of (III)-(IV) have peaks  c o r r e s p o n d i n g  to the m o l e c u l a r  ions M +. The s p e c t r a  of (UIa) 
and (IIIb) have peaks  c o r r e s p o n d i n g  to the f r a g m e n t  ions [ M -  CH3] +, [M - CH20] +, and [M - CnH2n_INO] +, which 
a re  c h a r a c t e r i s t i c  of p iper id inoxyls  [4]. The s p e c t r a  of (IVa) and (IVb) have intense [ M -  CH3] + peaks.  

In c o n t r a s t  to ace ta ldehyde  and a r o m a t i c  a ldehydes ,  the end p roduc t s  of the condensat ion of amino  n i t roxyls  
(Ia) and (Ib) and aminop iper id ine  (ID with formaldehyde  a r e  h e x a h y d r o t r i a z i n e s  (Va-c):  

R R 
\A/ 
N N 
(S 
N 
} 
R 

(Va-c) 

~'/ --CH 2 ~N'--O /~IN H 

In aqueous media  with ini t ia l  r e a c t a n t  concen t r a t ions  of ~1 m o l e / l i t e r ,  the r e a c t i o n  takes  p lace  as  the r e a c t a n t s  
a r e  mixed, the hyd ra t e s  of (Va)and  (Vc) and anhydrous  (Vb) c r y s t a l l i z i n g  out in p r a c t i c a l l y  quant i ta t ive  yield. 
The i n t e r m e d i a t e s  in this r eac t ion  a re  ev iden t ly  the me thy lo l  de r iva t i ve s  of the amines  (I) and (II) and the c o r -  
r e spond ing  azome th ines ,  which t r i m e r i z e  to the end p roduc t s .  T r i a z i n e s  (Va) and (Vb) a re  h igh -me l t ing  c r y s t a l -  
line compounds .  In c o n t r a s t  to  the azometh ines  (IIIa) and (IVa), they  a re  t h e r m a l l y  s table  and do not decompose  
r ight  up to t h e i r  mel t ing  points .  

The IR s p e c t r a  of the t r i r a d i e a l s  (Va) and (Vb) conta in  only a g roup  of a l iphat ic  CH s t r e t c h i n g  bands in 
the 1500-4000 e m  -I r eg ion  (see Table 1), while the s p e c t r u m  of (Vc) a l so  contains  a weak  band (3315 c m  -i  in 
solid, 3323 e m  -1 in CC14 solution) due to N - F I  absorp t ion .  The e l ec t ron i c  s p e c t r a  of (Va) and (Vb) have two ab- 

so rp t ion  bands c h a r a c t e r i s t i c  of  the ~ N  "--O group.  As would be expected,  the in tens i ty  of these  bands is t h r ee  / 

t imes  that  in the monorad i ca l s .  

2447 



The mass spectra  of (Va-c)have weakmolecular  ion peaks and strong peaks corresponding to [RNCH2] + 
and [RNCH 2 -CH3]+. Compounds (Va-c) are a lso character ized by [M - CH3] +, [M - R] +, [ M -  R - HCN]+, and 
[M - 2R] + ions, and (Va-b) also by [M - CH20] + and [M - Cn~n_lNO]+ ions. 

The ESR spect ra  of solutions of (Vb) consist  of seven lines (see Table 1 and Fig. 1). The width (H) and 
amplitude (I) of the intermediate components depend on the tempera ture  and the solvent, while the width of the 
end lines is constant and equal to the width of the corresponding lines of the initial radical  (Ib). The rat io of the 
integral  intensities of the lines, as calculated f rom IH 2, is 1 : 0.6 : 0.7 ~. 1.6 ; 0.7 : 0.6 ~ 1 in toluene and 
1 : 2 : 2.6 : 2.6 : 2.6 : 2 ~. 1 in heptane at 25~ This intensity distr ibution is quite different f rom the rat io of 
1 : 3 : 6 : 7 : 6 : 3 : 1 observed for t r i radica ls  with s trong and rapid exchange interactions [5]. The spec t rum of (Vb) 
evidently represents  the superposit ion of the spectra  of severa l  conformers  with exchange interact ions ranging 
f rom J << a N to J >>a N. 

The ESR spec t rum of (Va) in solvents such as benzene, acetone, CHC13,nitrobenzene , and EtOH consists 
of three lines and remains unchanged right up to the boiling point of the solvent. The line widths for (Va) and 
the ini t ial  radical  (Ia) are the same, the ratio of the i r  amplitudes at the same concentration in acetone being 
I(va)/I( ia)  =1.9~0.1.  This rat io is equal to 3 in the case of t r i radica ls  with J<<a N and is equal to 1/3 in the 
case of t r i rad ica ls  with J >>a N. Consequently, (Va) has conformers  with both weak and s t rongexchange coupling, 
and the additional lines are  broadened by modulation of the exchange interaction. Such lines are  also observed 
for (Va) in heptane solution, the spec t rum of which consists of nine lines with approximately equal spacing 
between the components (see Fig. 1). In this spectrum, all the odd-numbered lines are of approximate lyequal  
width, and the width of the even lines is ~1.5 t imes that of the odd lines. 

Tr i rad iea l  (Va) forms crystal l ine inclusion compounds with many organic substances,  as shown in Table 
2. Red-colored adducts with organic solvents are readily formed by recrys ta l l iza t ion  of (Va) f rom the solvents. 
The composition of these adducts corresponds to simple s to ichiometr ic  ratios, which are  charac te r i s t ic  of 
clathrate compounds formed by inclusion of molecules in cage-type vacancies  in the c rys ta l  lattice of the clath- 
rate fo rmer  [61. As can be seen f rom the data in Table 2, 1-3 molecules of the included substance are added to 
one molecule of (Va). However, (Va) cer ta inly does not fo rm adducts with all substances.  Thus, bulky t e r t -  
butanol evidently cannot enter  the lattice vacancies  of (Va) and does not fo rm an adduct. 

The stability of the adducts formed by (Va) var ies  widely. Thus, the adducts with benzene, acetone, and 
dichloroethane des olvate rapidly at room tempe rature,  whereas the adducts with water  and ethanol are stable 
under these conditions. The adduet with acetonitr i le  withstands prolonged heating at 56~ under vacuum. The 
stability of the adducts also depends on the size of the crysta ls .  Hone of the adducts of (Va) prepared  by us has 
a well-defined melting point. When heated, they gradually decompose into their  components and the part ial ly 
desolvated adduct then melts at a tempera ture  10-20 ~ below the melting point of (Va). The adducts dissociate 
into the i r  components in solution. 

The x - r a y  powder diffraction pat terns of the adducts differ s trongly f rom one another and f rom that of free 
(Va), irdicating that (Va) and its adducts have different c rys ta l  s t ructures .  The IR spect ra  of the solid adducts 
have different c rys ta l  s t ructures .  The IR spectra  of the solid adducts represents  the superposit ion of the spectra  
of free (Va) and the included substance. The charac te r i s t i c  frequencies of the lat ter  are  given in Table 2. The 
vibrations of the included substance interact  weakly with the vibrations of (Va) and have li t t le effect on the 
frequency and mode of its bands. 

The ability of nitroxyl radicals  to fo rm clathrates has been discussed in [9], in which it is reported that 
2 ,2 ,6 ,6- te t ramethyl -4-oxopiper id in- l -oxyl  forms adducts with hydrocarbons.  As shown by x - r a y  s t ruc tura l  
investigation in [10, 11], however, the change in proper t ies  of the oxopiperidinoxyl observed in [9] as a function 
of the crysta l l izat ion conditions is due not to clathrate formation but to the polymorphic t ransformat ion  of the 
radical,  which exists in three crystal l ine modifications. 

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

The IR spectra  were obtained using a Specord 75-IR spec t rometer ,  the electronic spectra  using a Specord 
UV-VIS spect rometer ,  and the ESR spectra  using an RE 1307 3 - c m  radiospect rometer .  Meltingpoints were 
determined using a RNMK apparatus (German Democra t ic  Republic) and the mass spec t ra  using an LKV-9000 
instrument  at an e lect ron- ionizat ion energy of 70 eV and an ionizat ion-chamber  tempera ture  of 250-270~ The 
aminopiperidinoxyls (In) and (Ib) were prepared as descr ibed in [7] and [8], respectively.  

4-Amino-2,2,6 ,6- te t ramethylpiper idine (II). A solution of 500 g t r iacetonamine in 1700 ml of NH3-saturated 
methanol was hydrogenated in the presence  of 30 g Raney nickel at 65~ and 9 MPa until H 2 absorption ceased 
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(~3 h). Af te r  removing  the cata lys t ,  the reac t ion  mixtuI~e was evapora ted  in a r o t a ry  e v a p o r a t o r  and the res idue 
was dist i l led in a rec t i f ica t ion  column, the f rac t ion  with a bp of 77 J:0.5~ kPa being collected. The yield 
of aminopiper id ine  was 390 g (78%7. 

4 -Benzy l idenamino -2 ,2 ,6 ,6 - t e t r ame thy lp ipe r id in - l -oxy l  (IIIb). A solution of 5.14 g (Ia) in 10 mlme thano l  
was s t i r r ed  while adding 3.34 ml benzaldehyde.  Red c rys t a l s  (6.17 g) were  prec ip i ta ted  a f t e r  3 h, and a fur ther  
1.1 g of c ry s t a l s  was isola ted by evapora t ing  the solution. The overa l l  yield of (IIIb) was 7.27 g (93.4%7. Red 
p r i s m s  ( f rom heptane) with a mp of 117-118~ Found: C 74.29; H 9.04; N 10.93%; M + 259. CiGH23N20. Cal -  
culated C 74,09; g 8.94; N 10.80%; M 259.3701. 

4 -Benzy l idenamino-2 ,2 ,6 ,6 - t e t r amethy lp ipe r id ine  (IVb). A solution of 4.74 g (HI) in 10 ml of wa te r  was 
t rea ted  with 3.34 ml benzaldehyde.  The resu l t ing  emuls ion  was s t i r r e d  for 6 h until  it c rys ta l l ized  completely.  
The co lo r less  prec ip i ta te  (6.69 g) was f i l tered off, washed with water ,  dr ied in a i r ,  and ex t rac ted  with 25 ml 
of hot hexane. The hexane- insoluble  impur i ty  (0.7 g), i .e.,  the benzoate sa l t  of (IVb), was f i l tered off and the 
solution was evapora ted ,  resul t ing in the c rys ta l l i za t ion  of co lo r less  c rys t a l s  of (IVb), mp 70~ Yield 5.8 g 
(78%). Found: C 78.68; H 9.88; N 11.48%; M + 244. Ci6H24N 2. Calculated:  C 78.64; H 9,90; N 11,46%; M + 
244.388, 244.379. 

Benzoate Salt of (rVb). This was prepared by mixing ether solutions of (IVb) and benzoic acid. Colorless 
needles (from ETCH), nap 161-164~ Found: N 7.58%, C23H30N202. Calculated: N 7.64070. IR spectrum (in 
mineral oil, v, cm-1): 1380 and 1539 (CO2-) , 1577 and 1631 (Ph), 1639 (C-N), 1589, 2134, 2172, 2375, 2440, 
2600, 2657, and 2736 (~H2) , 3021, 3062 and 3082 (CH, Ph). 

.4-Ethylidenamlno-2~2,6,6-tetramethylpiperidin-l-oxyl (Ilia). A solution of 3.42 g (la) in 10 ml ~O was 
stirred and ice-cooled while adding 1.35 ml acetaldehyde. After 1 h, the precipitated yellow-orange platelets 
of the hydrate of (IIIa) were filtered off, washed with cold water, and dPied in air. Yield 3.35 g (78%), mp 59- 
60~ Found: C 61.25; H 10.68; N 13.34%. C11~231N202. Calculated: C 61.36; H 10.77; N 13.01%. IR spectrum 
(in mineral oil, ~, cm-l): 1668 (C =N), 1644, 2169, 3235, 3336, and 3516 (H20). Upon drying over a zeolite 
under vacuum (6 Pa, 20~ 20 h), the hydrate is converted to anhydrous (Ilia) Red platelets (from hexane), mp 
55-57~ Found: M+197. C11H21N20. Calculated: M197.300. 

4-Fthylidenamino-2,2,6,6-tetramethylpiperidine (IVa)_ A solution of 3.25 g (If) in i0 ml hexane was 
stirred and ice-cooled while adding 1.41 ml acetaldehyde. After 1 h, the precipitated colorless crystals of 
the hydrate were filtered off, washed with cold hexane, and dried in air for 10 rain. Yield 3.5 g (88070). Colorless 
prisms (from hexane), mp 55~ Found: N 13.81%. CIiHa4N20. Calculated: N 13.98%. On drying under vacuum, 
the substance volatilizes and decomposes into the starting materials. 

1 3, 5-Tris (__2,2,6,6-tetramethyl-l-oxylpiperidin-4-yl)hexahydro-l,3, 5-triazine (Va). A solution of 5.14 g 
(Ia) in 30 mlwater was stirred while adding 4 ml of 10.5 M formalin, resulting in immediate precipitation of 
rose-colored fine crystals of the hydrate of (Va), which were filtered off, washed with cold water, and dried in 
air. Yield 5.61 g (99%). 

When the initial reactant concentrations are [la] = (5-7). 10 -2 and [CH 2 =O] =0.I mole/liter, well-defined 
red needles of the monohydrate of (Va), mp 130-181~ (decamp.), crystallize slowly from the aqueous solution. 
Found: C 63.85; H 10.55; N 14.65%. C30I~9N604. Calculated: C 63.35; H 10.47; N 14.80. On drying under 
vacuum (I Pa, 56~ 1 h), the hydrate is converted to anhydrous (Va), mp 175-185~ Found: M + 549. Cal- 
culated: M 549,82. 

Molecular Compounds of Triradical (Va). Anhydrous (Va) was dissolved by boiling in the minimum amount 
of organic solvent. On cooling the solutions, the adducts crystallize as red crystals, which were filtered off, 
washed with the solvent, and dried in air. The composition of the adduct with MeCN was determined speo- 
trophotometrically on the basis of the 2257 cm -I band in the Iiq spectrum of its solution in CCla. The composition 
of the other adducts were determined by drying the substance under vacuum (~I Pa) at room temperature. 

1,3,5-Tris(2,2,6,6-tetramethylpiperidin-4-yl)hexahydrotriazine (Vc). A solution of 7.8 g (II) in 40 ml H20 
was stirred while adding 9.52 ml of 10.5 M formalin, The colorless hydrate of (Vc) precipitated immediately, 
mp 130-155~ FIR spectrum (in mineral oil, v, cm-1): 3275 (NH), 1515, 1660, 2185, and 3385 (H20). Ondrying 
under vacuum (20~ 1 ida), the hydrate is converted to anhydrous (Vc). Yield 7.2 g (86%7 of colorless needles 
(from MeCN), mp 180-182~ Found: C 71.74; H 12.04; N 16,68%;M + 504. C30I~0N 6. Calculated: C 71.37; II 
11.98; N 16.65%; M 504.844. 

1,3,5-Tris (2,2,6,6-tetramethyl-l-oxylpiperidin-4-ylmethyl)hexahydrotriazine (Vb). A suspension of 339 
ml (Ib) in 6 ml H20 was stirred while adding 0.35 ml of 10.5 M formalin. After 1 h, the precipitated crystals of 
(Vb) were filtered off, washed with water, and dried under vacuum. Yield 328 mg (91%) of red prisms (from 
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heptane), mp 170-172~ Found: C 66.91; H 10.73; N 14.43%; M + 591. C~zI~3N603. 
tt 10.73; N 14.20%; M 591.898. 

The authors wish to thank B. V. Rozynov for record ing  the mass spectra .  

Calculated: C 66.97; 

CONCLUSIONS 

i. Aminopiperidine oxyl and the corresponding aminopiperidine react with acetaldehyde to form thermally 
unstable azomethines, which readily decompose back to the starting materials. 

2. Aminopiperidine oxyls and aminopiperidines react quantitatively with formaldehyde to form the cor- 
responding hexahydrotriazines. 

3. A paramagnetic clathrate former which forms crystalline inclusion compounds with organic substances 
has been prepared for the first time. 

LITERATURE CITED 

1. R.W.  Layer ,  Chem. Rev., 63, 489 (1963). 
2. A . A .  Medzhidov, L. N .  Kirichenko, and G. I. Likhtenshtein, Izv. Akad. Nauk SSSR, Ser. Khim., 698 (1969). 
3. 1~. G. Rozantsev and V. D. Sholle, Organic Chemis t ry  of F ree  Radicals [in Russian], Khimiya, Moscow 

(1979), p. 277. 
4. B .V .  Rozynov, R. I. Zhdanov, O. S. Reshetova,  N. G. Kapitanova, Z. L. Gordon, and ~. G. Rozantsev, Izv. 

Akad. Nauk SSSR, Ser. Khim., 1838 (1978). 
5. A . L .  Buchachenko and A. M. Vasserman ,  Stable Radicals [in Russian], Khimiya, Moscow (1973). 
6. M. Hagan, Clathrate Inclusion Compounds, Van Nostrand-Reinhold (1962). 
7. l~. G. Rozantsev, F r ee  Imino• Radicals [in Russian], Khimiya, Moscow (1970). 
8. A . B .  Shapiro, L. S. Bogach, V. M. Chumakov, A. A. Kropacheva,  V. I. Sukina, and E. G. Rozantsev, Izv. 

Atzad. Nauk SSSR, Ser. Khim., 2077 (1975). 
9. I~. G. Rozantsev, Teor .  Eksp. Khim., 2, 286 (1966). 

10. R . P .  Shibaeva, Zh. S t ru~ .  Khim., 16, 330 (1975). 
11. D. Bordeaux and J. Lajzerowicz,  Acta Crysta l logr . ,  B30, 790 (1974). 

REDUCTION OF ALIPHATIC NITRO COMPOUNDS. 

4. REGIOSELECTIVE REDUCTION OF THE NITRO GROUP 

IN INDOLYLNITROACRYLATES AND THE SYNTHESIS AND STRUCTURE 

OF ol, fi-DE HYDROTRYPTOPHAN DERIVATIVES 

K. K. B a b i e v s k i i ,  N. I .  C h e r n o g l a z o v a ,  
V. G.  A n d r i a n o v ,  V. I.  B a k h m u t o v ,  
V.  M. B e l i k o v ,  a n d  Yu .  T .  S t r u c h k o v  

UDC 542.91 : 541.6 : 547.757 

The regiose lec t ive  reduct ion of the ni tro group in ~ -n i t r o ac ry l a t e s  to give ~ , f i -dehydrot ryptophan der iva -  
fives has acquired importance in recent  years  in light of advances in the a symmet r i c  synthesis  of a - a m i n o  
acids using these der ivat ives .  

In e a r l i e r  work [1, 2], we showed that one of the most impor tant  amino acids, tryptophan, may be obtained 
by the stepwise reduction of the equi l ibr ium mixture of Z-  and E - i s o m e r s  [3] of methyl a -n i t r o - f i - ( i n do l -3 -  
yl)acrylate  (I) initially over  Pd black and then in an autoclave over  Raney niekel. In a l a te r  study of the f i rs t  
reduction step, we found that the hydrogenation of (I) at a tmospher ic  p r e s su re  over  pal ladium leads to the fo rma-  
tion of methyl a - amino- f l - ( i ndo l -3 -y l ) ac ry l a t e  (l-I) and methyl ~ - n i t r o - f i -  ( indol-3-yl)propionate (III) in 34 and 
52% yield, respec t ive ly  [4]. 
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