
C O N C L U S I O N S  

Employing dyanmic NMR, it was shown that the Z,E-isomerization of a-p-arylaminoacryl ic  esters in 
nitrobenzene and o-dichlorobenzene is accomplished by the thermal mechanism of rotation around the C-----C 
bond. 
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The synthesis of 2~2,6,6-tetramethylpiperidine derivatives substituted in the 3 position, and of the corre-  
sponding nitroxyl radicals, is hindered by the steric shielding of the reaction center. For this reason, despite 
the great interest in such compounds, the methods for their synthesis are restricted. Only several examples 
exist on the preparation of the 2-substituted triaceteneamine derivatives and the corresponding stable radicals 
[1-3]. The 1,5-diketones of the 2,2,6,6-tetramethylpiperidine series,  described by us previously [3], offer 
wide possibilities for obtaining paramagnetic compounds of variable structure. The present paper is devoted 
to obtaining some paramagnetic 1,6-naphthyridines. 

1,6-Naphthyridines (lia-d) were obtained in 80-90% yield by refluxing the hydrochlorides of 1,5-diketones 
(Ia-d) with HONH 2 "HC1. The synthesis is successful only if the hydrochlorides of the diketones are used at 
pH 1-2. The oxidation of compounds (lia-d) with excess H202 in the presence of sodium tungstate for 3 days 
at room temperature gives the paramagnetic 1,6-naphthyridines (IIIa-d) as the end reaction products. 

H ~ <  H % /  0 ~ /  

/ ~ / % o o  ~ \R  " ~R 
(I) (II) (Ill} 

R = CsHs (a), ~. )__(b), CsHsCH=CH(C), p_CHa0CsH,~d) 
S 

The structure of the obtained compounds was confirmed by the IR, EPR, and mass spectral data. The 
�9 spectra of compounds (Ha-c) have four bands of aromatic absorption (benzene and pyridine rings) in the 1600- 
1500 cm -~ region. In the spectrum of (IId) these bands are shifted toward higher frequencies, which is char-  
acteristic for 1,4-disubstituted benzene derivatives. Absorption at 1400 cm -1 (thiophene ring) is observed in 
the spectrum of (lid). The exocyclic double bond of (IIc) appears in the spectrum as a weak band at 1630 cm -l. 
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TABLE 1. Peaks of Charac te r i s t ic  Ions in Mass Spectra  of (KIa--d)* 

(IIIa) {III b) (III C) ] (IIl d) 

m/e [ m/e I I i 

282 (ClsHzzN~0) 
281 (CIsHIIN~O) 

267 (Ct~Hi~N~O) 
266 (Ct7H~NzO) 

252 (C-nTH~N) 
25t (CIsH2~N) 
25t (CtsH~Nz0) 
250 (CisF/z0N) 
237 (CtsH~Nz) 
236 (Ci~H~sNz) 
235 (C~HtvN) 

222 (C,6HI6N) 
22t (CisH~sN) 
220 (Ci6H,~N) 
219 (C,eH~N) 

209 (CI~HI~N) 
208 (C15HI~N) 
207 (C~sHt~N) 
206 (C~stt,2N)' 
f94 (C~4H~zSI) 
193 (C~;H~tN) 

'"t 29,7 

1,5 

4, 
42,41 

[18.0 

5.4[ 

2.91 
4.41 

14.61 
1.9] 

9,7 I 21,5 

3'91 9,3 
83 
6',8 

288 
287 

273 
272 

258 

4,3 
29,7 

5,1 
2,3 

I0, I 
~57 61,6 

~56 41,3 
.)43 24,6 
242 I00 
241 5,1 
240 9,4 
228 5,1 
227 7,8 
226 18,1 

216 18,1 
215 34,0 
214 6,5 
213 13,0 

20O 12,3 
199 9,4 

m/e I mle 

308 312 
307 311 

310 
294 297 
293 296 
292 
278 282 
277 281 

276 280 
263 267 
262 266 
261 265 
260 264 
248 252 
247 251 
246 250 

249 
236 
235 239 
234 238 
233 237 
232 236 
220 224 
2t9 223 

The I values are  given in % of Ima x. 

8,0 
38,8 
2,8 
4,6 
4,0 

9,7 
28,5 

27,4 
30,8 

100 
5,1 
5,7 
2,3 
4,6 
6,3 
8,6 

3,4 
9,7 

16 
4,5 
1,7 
5,1 

The absorption of the NH group (3340 cm -1) appears only at a high concentrat ion of the specimen.  The spec -  
t r a  of all of the compounds have a band at 830 cm -1 (pyridine ring). In this region the spec t ra  of (IIa) and 
(IIc) have s t rong absorption at 700 and 750 cm -1 (monosubstituted benzene ring). Oxidation has little effect 
on the lit s pec t r a  of compounds (Ha--d). The absorption of the N - O  group (1300-1200 cm -1) cannot be isolated, 
s ince it is masked by the absorption of the other  groups in this region. 

The mass  spec t ra l  data for  naphthyridines (Ilia-d), given in Table 1, show that the cha rac t e r  of the de-  
composi t ion of (IIIa--d} under e lectron impact  is p rac t ica l ly  the same.  In view of this we will d iscuss  below 
only the f ragmentat ion of (Ilia), for  which the h igh-resolut ion  mass  spec t rum was obtained. An intense peak 
of M + with m / e  281 is observed in the spec t rum of (IliaL The decomposit ion of this ion is rea l ized via the 
success ive  elimination of the CH 3 and OCH 2 groups to give the ion with m / e  236, whose peak has the highest 
intensi ty in the mass  spect rum.  The M + ion also decomposes  with the elimination of the NO group to give the 
ion with m / e  251 and composi t ion C18H21N. The possible paths for  the fragmentat ion of (IIIa) are  shown in 
the following scheme:  

H•Ph 
m/e 208 

CH 2 

m/e i94 

Ph ~ P h  

rn/e 266 ,~/~ ~ i  

~ P k  

, rnle 22.,0 

m/e 236 
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TABLE 2. Charac te r iza t ion  of Compounds (II) and (1TI) 

Compomxt 

(Ha) 

(rib) 

(IIc) 

(rid) 

(IIIa) 

(rob) 

(IIIc) 

(rod) 

Yield, go 

77 

90 

95 

97 

76 

93 

95 

87 

Me, *C 

91 

ii4 

150 

I06 

I13 

123 

146 

130 

Empirical 
forhmla 

C,sHzzN~ 

CioH2oNzS 

C.~oH2,N2 

C,gH~N,_O 

CisH21N20 

CIoHigN2OS 

C2oH2~N20 

Ci~H2~NzO2 

N 
Found 

~a~culat-~' % 

10,48 
10,5t 
t0,i7 
i0,28 
9,08 
9,57 
9,47 
9,45 
9,49 
9,43 
9,59 
9,68 
8,83 
8,82 
8,60 
8,55 

The  mass  spec t rum of (IIIa) also has the peak of the ion (M + H) + with m / e  282. This  ion decomposes  
by the el iminat ion of CH 3 and NOH groups.  It should be mentioned that the fo rm of the mass  spec t rum changes 
rad ica l ly  when the (Ilia) sample  is heated for  a long t ime in the admit tance sys tem of the apparatus.  Here  the 
peak  of the (M + H - CH 3) ion with m / e  267 becomes  predominant ,  which decomposes  with the elimination of 
NOH groups ,  as welt  as of CH 3 and OH groups .  

The  EPR s p e c t r a  of benzene solutions of compounds (IHa-d) r e p r e s e n t  a t r ip le t  of l ines of equal in tens-  
i ty,  which is c h a r a c t e r i s t i c  fo r  radica ls  of this type,  with a split t ing of 15.6 Oe between the components.  The 
y ie ld ,  p r o p e r t i e s ,  and e lementa l  analysis  data  for  the obtained compounds are  given in Table  2. 

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

The EPR s p e c t r a  we re  measu red  on an E P R - B  ins t rument ,  the IR spec t r a  were  taken on a Specord 
HIR s p e c t r o m e t e r ,  and the mass  spec t r a  were  r eco rded  on RMU-6D and MS-902 ins t ruments ,  using the DS-30 
s y s t e m  (Brit ish) to p r o c e s s  the data.  

P r e p a r a t i o n  of (ID Compounds. To0.01 mole of the diketone (I) was added 10% HC1 solution to pH 1 and 
the mix tu re  was evaporated in a r o to r  evapora to r  to dryness .  The dry  res idue  was dissolved in 20 ml of 
alcohol,  0.02 mole  of NH2OH. HC1 was added, and the mix tu re  was refluxed for  4 h. Then the alcohol was d i s -  
f i l led off,  and the res idue  was dissolved in wa te r  and made alkaline with K2CO 3. The (II) prec ip i ta te  was 
f i l t e red ,  washed with water ,  and r ec rys t a l l i z ed  f rom heptane. 

P r e pa r a t i on  of (lid Compounds. To a solution of 0.005 mole of (ID in 10 ml of methanol were  added 2 ml 
of 30% H202, 0.1 g of Tr i lon  B, and 0.1 g of Na2WO ~, and the mix ture  was kept  in the dark  for  severa l  days. 
The end of reac t ion  was de te rmined  chromatographica l ly .  The oxidation of compounds (Ha), (IIc), and (lid) is 
comple te  in 3 days,  while that of (Ilb) takes 12-13 days.  The react ion products  that c rys ta l l i ze  f rom the r e -  
action mix tu re  w e r e  r ec ry s t a l l i z ed  f rom heptane. 

C O N C L U S I O N S  

Some stable  n i t roxyl  radica ls  of the 2 ,2 ,6 ,6 - te t ramethy lp iper id ine  se r ies ,  namely 2 - a ry l (he t e ry l ) -5 -oxy l -  
5 ,5 ,7 ,7 - t e t r amethy l -5 ,6 ,7 ,8 - t e t r ahydro-1 ,6 -naph thyr id ines ,  were  obtained. 
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