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Ethyl 2 -aminooxymethy l -6 -pheny ln ico t ina t e  hydroch lo r ide  has  been syn thes ized  by the condensat ion of 
ethyl hydroxy iminoaee ta t e  with ethyl 2 -b ro mome thy l -6 -phe ny ln i c o t i na t e  and subsequent  hydro lys i s .  By the 
cyc l iza t ion  of this  product  a new he t e rocyc l i c  compound,  i . e . ,  2 - p h e n y l - 5 , 6 - d i h y d r o - S H - p y r i d o [ 3 ,  2- 
d ] [1 ,2 ]oxaz in -5 -one ,  and some  of i ts  6 - subs t i tu t ed  de r iva t i ve s  have been obtained.  

It is  known f rom the l i t e r a t u r e  that  the s i x - m e m b e r e d  anaiogs  of c yo lo se r i ne ,  i . e . ,  t e t r a h y d r o - 1 , 2 - o x a z i n - 3 -  
one,  p o s s e s s  def ini te  b io logica l  ac t iv i ty  [2]. It appea red  of i n t e r e s t  to syn thes ize  and t e s t  subs tances  in which this 
s i x - m e m b e r e d  s t r u c t u r e  containing a hydroxamio  e s t e r  grouping would be par t  of a b icyc l ic  compound at tached to 
pyr id ine .  

This  paper  d e s c r i b e s  the syn thes i s  of the new he te rooye l i c  compound 2 - p h e n y l - 5 , 6 - d i h y d r o - S H - p y r i d o [ 3 , 2 - d ] [ 1 ,  
2 ]oxaz in -5-one  (I) and some  of i ts  d e r i v a t i v e s .  
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Ethyl 2 -me thy l -6 -pheny ln i co t ina t e  (II) was syn thes ized  by the condensat ion of aminocro ton ic  e s t e r  with 
benzoylace ta ldehyde  [3]. By b romina t ion  with b r o m o s u c e i n i m i d e ,  compound III was conver ted  into ethyl 2 - b r o m o m e t h y l -  
6 -pheny l -n ico t ina te  (III) [4]. By the act ion of ethyl ace tohydrox ima te  [5] in the p r e s e n c e  of sodium e thox ide ,  compound 
III y ie lded  the co r r e spond ing  de r iva t i ve  IV which, without i so la t ion ,  on subsequent  hyd ro lys i s  with an ethanol ic  or  
e the rea l  solut ion of hydrogen ch lo r ide  was conver ted  into ethyl 2 -aminooxymethy l -6 -pheny ln ico t ina te  hydroch lo r ide  
(V). The s t ruc tu r e  of the l a t t e r  was conf i rmed  by the product ion of ethyl 2 -u re ido -oxymethy l -6 -pheny ln i co t ina t e  (VI), 
on t r e a t m e n t  with sodium cyana te .  

When heated in wa te r ,  or  with a lka l i  or  b i ca rbona te ,  compound V cye l ized  into I. Compound I is  s tab le :  i t  
undergoes  no change on being heated for  30 min with e i ther  5% a lka l i  or  5% hydroch lo r ic  acid .  However ,  when it  was 
heated with concen t ra t ed  hydroch lo r i c  acid  for  4 hours ,  subs tance  I decomposed  with the format ion  of 2- 
aminooxymethy l -6 -pheny ln ico t in i c  ac id  hydroch lo r ide  (Va), which, on being heated in wa te r ,  and a lso  under  the act ion 
of a lka l i  and b i ca rbona t e ,  was r eeonve r t ed  into I. 

A number  of 6 - subs t i tu t ed  d e r i v a t i v e s  of I have been obtained.  When I was heated with acid  ch lo r ides  and 
anhydr ides  in pyr id ine ,  the 6 -acy l  de r iva t i ve s  (VIIa-d)  were  obtained.  On alkyiat ion with aikyl  ha l ides  in acetone o r  
d i m e t h y l f o r m a m i d e  in the p r e s e n c e  of po t a s s ium ca rbona te  and with ha logenoa lky lamines  in dioxane in the p r e s e n c e  of 
sodium amide ,  the co r respond ing  d e r i v a t i v e s  VI I I a -d  we re  obtained.  Compound I was conver ted  by the Mannich 
reac t ion  into the 6 -morpho l inomethy l  and 6 -p ipe r id inomethy l  de r iva t i ve s  I X a - b .  

0 0 0 
il rl 

VII a - d  VIII a - d  IX a,b 
VIla R=CHs, b R=CH2CH(Clt3)2' c R=p-C6H~NO2, r R=--piper idino;  
V l l l a  R=CH a, b R ~ C6H13, C R = (CH2)~N(CH3)2, r R:(CH2)2 N(C2Hs)2; 

IXa R= -- morpholino, b R ~ -- pipcridino 

* F o r  pa r t  III, see  [1]. 
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The s t ruc tu re s  of the compounds obtained were  conf i rmed by the i r  IR spec t ra ,  and those of compounds I and 
VIIIa by thei r  PMR spec t ra ,  also.  All the compounds obtained were  tes ted  for an t ibac te r ia l  act ivi ty.* No act ive 
substances  were  found. 

EXPERIMENTAL 

Ethyl 2 -aminooxymethyl -6-phenyln ieo t ina te  hydrochlor ide  (V). To 11 g (0.11 mole) of ethyl ace tohydroximate  in 
200 ml of absolute ethanol was added 2.3 g (0.01 g -a t . )  of sodium and, af ter  30 min s t i r r i ng ,  32 g (0.10 mole) of ethyl 
2 -b romomethy l -6 -pheny ln ico t ina te .  The mixture  was s t i r r e d  at 20 ~ C for 1 hr  and at 60 ~ C for  2 hr .  The sodium 
bromide  that separa ted  out was f i l t e red  off, the ethanol was d is t i l led  off in vaco,  the res idue  was poured into water  
and ext rac ted  with e ther  (200-250 ml),  and the e therea l  solution was dr ied  with magnes ium sulfate.  With i c e - w a t e r  
cooling and s t i r r ing ,  an ethanolic or  e therea l  solution of hydrogen chlor ide  was added to the f i l t e red  e therea l  solution 
until the react ion was acidic (to Congo red) together  with 2 ml of water .  Af te r  t r i tura t ion  the solidifying oil was washed 
with ether  and dr ied  in a vacuum des icca to r .  Yield 20 g, mp 140-141 ~ C (decomp, f rom a mix tu re  of ethanol and 
ether) .  Found, %: C 58.0; H 5.3; N 9.4; Cl 11.5. Calculated for C15H16N203"HC1, %: C 58.4; H 5.6; N 9.1; C1 11.5. 

Ethyl 2 -ure idooxymethyl -6-phenyln ico t ina te  (VI). A mix ture  of 0.3 g (0.001 mole) of V and 0.07 g (0.0014 mole) 
of sodium eyanate in 2 ml of 50% ethanol was heated at 60 ~ C for 10 min. The prec ip i ta te  was f i l t e red  off and washed 
with wate r ;  mp 180-182 ~ C (from ethanol). Found, %: C 60.8; H 5.2; N 13.4. Calculated for Cl~HITN304, %: C 61.0; 
H 5.4; N 13.3. 

2 -Pheny l -5 ,6 -d ihyd ro -8H-pyr ido [3 ,2 -d ] [1 ,2 ]oxaz in -5 -one  (I). a) With s t i r r i ng ,  14.6 g (0.2 mole) of caust ic  
potash in 250 ml of ethanol was added to 40 g (0.13 mole) of V in 100 ml of ethanol. The react ion mix tu re  was boiled 
for 1 hr  30 rain. Af ter  cooling, water  was added and the prec ip i ta te  was f i l t e red  off and washed with water  and ethanol. 
Yield 20.8 g, mp 210-212 ~ C (deeomp, f rom ethanol). White c rys ta l l ine  substance soluble in pyridine,  dimethyl  
sulfoxide,  glacial  ace t ic  acid,  and d ime thy l fo rmamide .  Found, %: C 69.0; H 4.4; N 12.1. Calculated for CI~Ht0N202, %: 
C 69.0; H 4.4; N 12.3. IR spec t rum,  p, c m - l :  318r (NH); 1662 (C----O); 1600 s (C-~C and ~ N ) .  PIVIR spec t rum:  5.21 
ppm (--CHz---). 

b) Compound V was boiled in water  or  in a solution of b icarbonate  for 30 min.  The prec ip i ta te  was f i l t e red  off 
and was washed with water  and ethanol; mp 209-211 ~ C (decomp, f rom ethanol). The samples  obtained by methods a 
and b were  identical  (IR spec t r a  mixed mel t ing  point). 

6 -Ace ty l -2 -pheny l -5 ,6 -d ihyd ro -SH-py r ido [3 ,2 -d ] [1 ,2 ] -oxaz in -5 -one  (VIIa). A mix ture  of 1.13 g (0.005 mole) of 
I in 15 ml of pyridine and 3 ml (0.03 mole) of ace t ic  anhydride was heated at 90 ~ C for 2 hr .  The react ion mix ture  was 
poured into wate r ,  and the prec ip i ta te  was f i l t e red  off, washed with water ,  and dr ied  in the vacuum des icca to r .  Yield 
1.25 g, mp 181-183 ~ C. Soluble in ch lo ro fo rm,  d ime thy l fo rmamide ,  and hot ethanol. Found, %: C 67.0; H 4.6; N 10.3. 
Calculated for C15H12N203, %: C 67.2; H 4.5; N 10.4. IR spec t rum,  ~, c m - l :  1725, 1695 ( ~ O ) ;  1590 s ( ~ N  and 
~ c ) .  

6- I sova le ry l -2 -pheny l -5 ,6 -d ihydro-8H-pyr ido[3 ,2 -d ] [1 ,2 ]oxaz in -5 -one( (VI Ib )  was obtained in a manner  s im i l a r  
to the preceding  compound f rom 1.4 g (0.006 mole) of I and 0.75 g (0.006 mole) of i sova le ry l  ch lor ide  in pyridine.  
Yield 1.1 g, mp 118-120 ~ C. Found, %: C 69.4; H 5.7; N 9.1. Calculated for C18HIsN203, %: C 69.7; H 5.8; N 9.0. IR 
spec t rum,  ~, c m - l :  1725, 1707 ( ~ O ) ;  1592 s ( ~ N  and ~ C ) .  

6 -p -Ni t robenzoy l -2 -pheny l -5 ,6 -d ihyd ro -8H-pyr ido [3 ,2 -d ] [1 ,2 ]oxaz in -5 -one  (VIIc). A mix ture  of 1.1 g (0.008 
mole) of p-n i t robenzoic  acid and 10 ml of thionyl chlor ide  was heated in the water  bath for 2 hr ,  the excess  thionyl 
ch lor ide  was d is t i l led  off, benzene was added to the res idue ,  and this was dis t i l led  off. To the r e s u l t i n g p - n i t r o b e n z o y l  
ch lor ide  was added 1.5 g (0.007 mole) of I and 10 ml of pyridine,  and the mix tu re  was heated for  2 hr .  The react ion 
product  was isolated in the usual way. Yield 1.7 g, mp 206-209 ~ C, (decomp, f rom ethanol). Found, %: C 63.7; H 3.6; 
N l l . 6 .  Calculated for  C20H14N303, %: C 63.8; H 3.8; N 11.2. IR spec t rum,  ~, c m - i :  1735 ( ~ O ) ;  1 5 9 1 s ( C = C  and 
C-~N). 

6 - I son ico t inoy l -2 -pheny l -5 ,6 -d ihydro -8H-pyr ido [3 ,2 -d ] [1 ,2 J -oxaz in -5 -one  (VIId) was synthes ized in a manner  

*The invest igat ions  were  pe r fo rmed  by O. O. Makeeva,  S. N. Milovanova, and A. L. Miker ina under the 
d i rec t ion  of G. N. Persh in .  
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s imi l a r  to the preceding compound f rom isonicotinoyl chloride,  obtained f rom isonicotinic acid and thionyl chloride,  
and I in pyr idine .  Yield 59%, mp 195-197 ~ C. Found, %: C 69.0; H 4.1; N 12.4. Calculated for Cl~Ht~q 3Oz, %: C 68.9; 
H 4.0; N 12.7. IR spec t rum,  v, c m - t :  1702 broad ( D O ) ;  1586 s ( ~ C  and ~ N ) .  

6 -Methy l -2 -pheny l -5 ,6 -d ihydro-8H-pyr ido[3 ,2 -d ] [1 ,2 ]oxaz in -5 -one  (VIIIa). A mixture  of 0.5 g (0.002 mole) of I, 
1 ml  (0.016 mole) of methyl iodide, 0.5 g (0.004 mole) of dry  potass ium carbonate,  and 25 ml  of acetone was boiled 
for 8 hr.  After the acetone had been dis t i l led  off, dry benzene was added to the res idue ,  and then the inorganic  sal t  
was f i l te red  off and the solution was evaporated in vacuo. Yield 0.3 g, mp 109-110 ~ C (from benzene).  The substance 
is soluble in e ther ,  ethanol, and acetone. Found, %: C 70.2; H 5.1; N 11.4. Calculated for C14H12NzO2, %: C 70.0; 
H 5.0; N 11.7. PMR spec t rum:  3.31 ppm (Ru-CH3); 5.14 ppm (CH2). 

6 -Hexy l -2 -pheny l -5 ,6 -d ihydro-8H-pyr ido[3 ,2 -d ] [1 ,2 ]oxaz in -5 -one  (VIIlb). A solution of 1.32 g (0.006 mole) of I 
in 17 ml of d imethyl formamide was t rea ted  with 0.7 g (0.005 mole) of dry  f inely ground potassium carbonate  and, after  
30 min s t i r r i ng  at 45 ~ C, with 0.8 g (0.006 mole) of hexyl chlor ide.  The react ion mix ture  was s t i r r ed  at 9 0 - 1 0 0 ~  for 
12 hr ,  and, after  cooling, the inorganic  sa l t s  were  f i l tered off and the solvent was dr iven  off in vacuo. Yield 1.2 g, 
mp 62--63 ~ C. The substance is  soluble in e ther ,  benzene,  and e thano l .  Found, %: C 73.6 H 7.0; N 9.2. Calculated for 
C19H22NzO2, ~:  C 73.5; H 7.1; N 9.0. IR spec t rum,  v, c m - l :  1656 ( ~ O ) ;  1592 ( ~ C  and ~ N ) .  

6 - 'y -Dimethy laminopropyl -2 -phenyl -5 ,6 -d ihydro-8H-pyr ido  [3 ,2-d][1 ,2]oxazin-5-one (VIIIc). To 1.13 g (0.005 
mole) of I in 40 ml  of dry  dioxane was added 0.2 g (0.005 mole) of finely ground sodium amide and then, af ter  40 min 
s t i r r i n g  at  70 ~ C, 0.65 g (0.005 mole) o fv -ch lo ropropy ld ime thy lamine  in 20 ml  of absolute toluene.  The mixture  was 
s t i r r ed  at 100 ~ C for 12 hr .  The sodium chloride was f i l tered off, the solvent  was dr iven  off in vacuo, the res idue was 
t rea ted  with 1 ml  of 10% HC1, and the mix ture  was f i l tered and evaporated in vacuo. The yield of the dihydrochloride 
of VIIIc was 0.7 g, mp 193-195 ~ C (from absolute ethanol). The substance is  soluble in water .  Found, %: C 56.3; 
H 6.0; N 11.3; C1 18.6. Calculated for C18H2tN302.2HC1, %: C 56.2; H 6.0; N 10.9; C1 18.5. The base VIIIc was 
obtained f rom the dihydrochloride in the usual  way; mp 58-60 ~ C (from ether and hexane). Found, %: C 69.1; H 6.6; 
N 13.6. Calculated for CIaHztN3Oz, %: C 69.4; H 6.8; N 13.5. 

6 - f l -Die thy laminoe thy l -2-phenyl -5 ,6 -d ihydro-8H-pyr ido[3 ,2-d] [1 ,2 ]oxaz in-5-one  (VIIId) was obtained s imi l a r ly  
f rom I and ~-ehloroethyldie thylamine with heating at 80 ~ C for 8 hr .  After the solvent had been dis t i l led off in vacuo, 
the res idue  was t rea ted  with water  and extracted with ether,  and the ethereal  solution was evaporated. The oil was 
dissolved in dil HC1 and the solution was evaporated to d ryness .  The resu l t ing  hydrochloride could not be r ec rys ta l l i zed ,  
since on heating in organic solvents  hydrogen chloride readi ly  spli t  off. It was dissolved in water ,  b icarbonate  was 
added, and VIIId was extracted with ether .  After the ether had been dis t i l led off, the res idual  oil was dr ied in a 
vacuum des iccator  over P205. Found, %: C 70.5; H 7.3; N 12.4. Calculated for CIgH2~O2N3, %: C 70.1; H 7.1; N 12.9. 

6 -Morpho l inomethy l -2 -pheny l -5 ,6 -d ihydro-8H-pyr ido[3 ,2 -d] [1 ,2 ]oxaz in -5-one  (IXa). To 1.13 g (0.005 mole) of I 
in 25 ml of ethanol was added 1 ml of 38% fo rmal in  (0.014 mole) and 0.5 g (0.006 mole) of morphol ine,  and the mixture  
was s t i r r ed  at the boil for 1 hr .  The precipi ta te  that deposited on cooling was f i l tered off and washed with ethanol. 
Yield 1.2 g, mp 147-149 ~ C (from ethanol). Found, %: C 66.0; H 6 .0 ;  N 12.7. Calculated for Cl~H1903N 3, %: C 66.4; 

H 5.9; N 12.9. 

2 -Pheny l -6 -p ipe r id inomethy l -5 ,6 -d ihydro -SH-pyr ido[3 ,2 -d ] [1 ,2 ]oxaz in -5 -one  (IXb). This was obtained in a 
manne r  s im i l a r  to IXa from I, fo rmal in ,  and piperidine in ethanol. Yield 70%, mp 116-118 ~ C. Soluble in acetone and 
benzene.  Found, %: C 70.4; H 6.4; N 12.8. Calculated for C19H2~N~Oz, %: C 70.6; H 6.5; N 13.0. IR spec t rum,  v, c m - l :  
1663 ( D O ) ;  1593 s ( P C  and ~ N ) .  

The IR spect ra  were  taken on a UR-10 ins t rumen t  us ing mul l s  in paraffin oil (NaC1 pr i sm) .  The PMR spect ra  
were recorded on a JNM 4H-100 ins t rumen t  in pyridine solution (compound I and in  CDC13 (compound VIIIa) on the 5 
scale  re la t ive  to t e t ramethy l s i l ane .  

REFERENCES 

1. Yu. V. Markova, N. G. Ostroumova,  V. I. Lebedeva, and M. N. Shchukina, KhGS [Chemistry  of 
Heterocycl ic  Compounds], 6, 415, 1970. 

2. R. M. Khomutov, ZhOKh, 31, 1992, 1962. 
3. E. Spath and G. Burger ,  Mon. 49, 265, 1928. 
4. J. Hurs ts  and D. Wibberley,  J. Chem. Soc. ,  119, 1962. 

308 



5. Yu.V. Markova, N. G. Ostroumova, and M. N. Shchukina, ZhOrKh, 3, 1207, 1967. 

1 July 1968 

Ordzhonikidze All-Union Scient i f ic-Research Chemical and 
Pharmaceut ical  Institute, Moscow 

309 


