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We previously synthesized 2-phenyl -6H,8H-pyr ido(3 ,2-d) - l ,2-oxazine-5-one  (ia) which contains t h e -  
CH2ONHCO-grouping charac te r i s t i c  for cyc loser ine  in the ring. In continuing our search for tuberculo-  
static substances in this se r ies  we have synthesized severa l  derivatives of (Ia), viz., (Ib) and (iIa, b) as well 
as a substance which can be assigned the 5 ,7-dimethyl- lH,3H,4H-pyr ido{4,3-d)- l ,2-oxazine  (III) or the i so-  
mer ic  (IIIa) s t ruc ture  on the basis of spec t ra l  data. The synthesis of this substance was accomplished p ro -  
ceeding from 2,6-dimethyl-3 ,4-bis(a-chloromethyl)pyr idine  (IV) via the scheme:  

GHzCI ~ .~CHzCI 

CH)/I~N L OH 7 

GH~ONttT_ 
GHIOI~I~I" 5HO1 

OH) N OH 3 
IY 

/Oil GII~ON= O',, ~ ) ] GHTONI [? | "  "wtH~ ] / - - 
r ~ / O H t o l  / ~ OtttGl OH). ~ C ~  

3]-1) N oH) J OH) N OH.) 
Y OH) 

H 

OHtO] 

~ -2HCI 
OH~ N OH 5 ~"~O~t  ~ 

OH) 
za Ha 

[ ; 5  . . . . .  i o i 
, II ' IL i i 

, 
/O 

CbH  OHz kk_s CHz 
O 

I a 1%=H ~r a I~=H 
b 1% =COOHICHIOI b ]~=OOOI-I) 

The starting (IV) [2] was obtained by condensation of ethyl acetylpyruvate with aminoerotonic ester [3] 
with subsequent reduction with lithium aluminum hydride of the 2,6-dimethyl-3,4-dicarbethoxypyridine 
formed to 2,6-dimethyl-3,4-bis(a-hydroxymethyl)pyridine [4] and replacement of the hydroxy groups of 
chlorine. Condensation of (IV) with ethyl oximidoacetate in equimolecular ratios at room temperature with 
subsequent treatment of the condensation product with hydrogen chloride in ether gave the dihydrochloride 
of the corresponding monoaminoxymethyl-substituted pyridine (V) or (Va). The reaction of (IV) with two 
moles of ethyl oximidoacetate on heating proceeds with the replacement of both chloro groups by the ethyl 
oximidoacetate residue, and, in this ease, treatment of the reaction product with hydrogen chloride gave the 
trihydrochloride of 2,6-dimethyl-3,4-bis (~-aminoxymethyl) pyridine (VI). 

*See Communication V [I]. 
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The dihydrochloride is stable but the corresponding base could not be obtained f rom it in pure form. 
Its eyclizat ion by both alcoholic alkali as well as butylamine gave a d i f f icul t - to-separa te  mixture of sub- 
s tances.  A cycl izat ion product  was isolated from the mixture in only 7~0 yield after the dihydroehloride was 
refluxed with aqueous potass ium hydroxide for 7 h. 

The dihydrochloride may be one of the two possible  i somers  (V) or  (Va), and, in accordance with this, 
their  cycl izat ion should lead to i somers  (III) or (IIIa). We present ly  do not have sufficient data to decide 
which of these i somers  we have obtained. 

The following signals are  p resen t  in the PMR spec t rum of the dicycli  c compound." two singlets at2.28 
and 2.43 ppm corresponding to the protons o f  the two methyl groups on the aromat ic  ring, two singlets at 
4.06 and 4.76 ppm corresponding to the protons of the two CHH 2 groups, and a singlet  at 6.71 ppm for the 
proton of the pyridine ring. An intensive band at 3200 cm -1, associated with the NH valence vibrations, is 
observed in the IR spec t rum of this compound. 

In continuing our  studies of the proper t ies  of the previously  synthesized (ta), we have obtained the 
N-oxides both f rom it and its 6-acetyl  derivative.  The 6-acetyl  derivative (IIb) was obtained from (IIa) by 
react ion with acetic anhydride. 2-Phenyl -6(B-chloropropionyl ) -6H,8H-pyr ido(3 ,2-d) - l ,2-oxazine-5-one  (Ib) 
was synthesized by react ion of (ia) with f i-chloropropionyl  chloride.  Attempts to condense (Ib) with m o r -  
pholine and piperidine were unsuccessful ,  and only a quantitative yield of pyridoxazinone (ia) was obtained as 
a resu l t  of these react ions in absolute benzene at room tempera ture .  A nitro compound which, f rom the data 
of e lementary  analysis  and the IR spect rum,  is apparently the laetone (VII), was obtained by nitration of (ia) 
and its 6-acetyl  derivat ive with a nitrat ing mixture at room tempera ture  or  with nitric acid a t -  15~ An 
absorption band charac te r i s t i c  for the laetone carbonyl  is observed in the IR spec t rum at 1760 cm -1, and 
charac te r i s t i c  bands for the phenyl nitro group are  observed at 1530 cm -I and 1350 cm -l. The great  s imi -  
lar i ty  between the spec t rum of the compound obtained and that of 6-nitrophthalide [5] (1760, 1520, and 1340 
cm -1) may se rve  as a confirmation of s t ruc ture  (VII). 

The compounds obtained as well as the previously  synthesized derivatives of (ia) were investigated for 
their tuberculostat ic  activity. The resul ts  indicated that all compounds have slight activity (at 125-100 
~g/ml)  in a cul ture  medium without se rum as well as in the p resence  of 10% normal  horse  se rum.  An ex- 
ception to ~ i s  was 2-phenyl -6-hexyl -6H,8H-pyr ido(3 ,2-d) - l ,2 -oxaz ine-5-one ,  which, in a medium without 
serum,  suppressed  the growth of the  Academia s t ra in  in doses of 16 #g /ml ,  i.e., it is somewhat  more  ac-  
tive than the other compounds. However, this compound is of no prac t ica l  value since its activity drops 
sharply to 250 t~g/ml in a medium with serum.  

EXPERIMENTAL 

2,6-Dimethyl-3,5-bis (~-chloromethyl)pyridine Hydrochloride (IV. HCI). A mixture of 4.2 g 2,6-di- 
methyl-3,4-bis (~-hydroxymethyl)pyridine and I0 ml of thionyl chloride was refluxed for 4 h. After cooling, 
ether was added to the solutton and the precipitate was filtered to give 5.6 g (94%) of (IV" HCI) with mp221 ~ 
Found %: C 44.78; H 5.12; C1 43.94; N 5.51. CgHHII .HCI. Calculated %. C 44.93; H 5.03; Cl 44.20; N 5.82. 

2,6-Dimethyl-3,4-bis (~-chloromethyl)pyridine (IV). This compound was obtained from the above hy- 
droehloride by reaction with sodium carbonate with repeated extraction of the reaction mixture with ether. 
The ether extract was dried over potassium carbonate and solvent was removed to give 55~0 of (IV), a liquid 
with strong irritating and vesicant activity. 

2,6-Dimethyl-3(4)-chloromethyl-4(3)-aminoxymethylpyridine (V)or (va). Ethyl oximidoacetate (10.3g) 
was added to 2.3 g of sodium in 70 ml of absolute alcohol, the mixture was stirred for 30 min, 20.4 g of (If) 
was added, and the mixture was stirred for 1 h at room temperature. The precipitate was filtered. The 
alcoholic solution was heated and filtered through a layer of carbon. After cooling, 20 ml of I0% hydrogen 
chloride in ether was added to the filtrate. The oil which separated hardened during trituration to give 6.8 g 
(25~o) of product with mp 163 ~ (decomposition, from alcohol-ether). Found ~: C 39.41; H 5.40; Cl 38.49 
(including 25.67 ionic Cl); N 10.47. CgHI3CINzO �9 2HC1. Calculated %" C 39.51; H 5.59; Cl 38.88 (including 
25.92 ionic Cl); N 10.24. 

2,6-Dimethyl-3,4-bis (o~-aminoxymethyl)pyridine Trihydrochloride (VI). Ethyl oximidoacetate (10.3 g) 
and 10.2 g of (IV) were added to 2.3 g of sodium in 70 ml of absolute alcohol. The reaction mixture was 
heated, and the hot reaction solution was filtered through carbon. On cooling, 25 ml of 10% hydrogen chlo- 
ride in ether was added to the fi l trate to give 5.7 g (37%) of (VI) with mp 187 ~ (decomposition). Found %: 
C 35.50;H 5.60;C1 35.00;N 13.93. CgHl~N302.3HC1. Calculated %: C 35.22;H 5.92;C1 34.69;N 14.09. 
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5,7-Dimethyl- lH,3H,4H-pyr ido(4 ,3-d)- l ,2-oxazine  (III) or  Its I somer  (iIIa). A mixture of 5.5 g of (V) 
or  (VaT and 3.4 g of potass ium hydroxide in 100 ml of alcohol was refluxed for 7 h. The  precipi ta te  was 
filtered, the alcohol was evaporated to dryness,  and the residue was repeatedly extracted with ether.  The 
ether solution was dried with potass ium carbonate,  the ether was evaporated, and the residue was p res sed  
on a porous plate to give 0 . 3 g  (7%) of (III) or (IIIa) with mp 146-148 ~ (from a l coho l -pe t ro l eum ether). 
Found %: C 65.97; H 6.97; N 16.88. CgHi2N20. Calculated %. C 65.83; H 7.36; N 17.06. 

N-Oxy-2-phenyl -6H,8H-pyr ido(3 ,2-d) - l ,2 -oxaz ine-5-one  (IIa). Hydrogen peroxide (3 ml of 30%) was 
added to 2.26 g (ia) in 30 ml of glacial  acetic acid. The react ion solution was heated at 80-85 ~ for 3 h. After 
cooling, 2 ml of 30% hydrogen peroxide was added to the solution, the mixture was heated for 5 h at the same 
temperature ,  and the solution was then evaporated in vacuo. Water was added to the residue,  and the mix- 
ture was made alkaline with concentrated potassium carbonate.  The precipi ta te  was fil tered and washed 
with water  to give 2.3 g (95%) of (IIa) with mp 204-206 ~ (decomposition, f rom alcohol). Found %: C 64.38; 
H 4.18; N 11.83. C13H10N203. Calculated ~: C 64.45; H 4.16; N 11.56. IR spec t rum (~ cm-1): 3210 (NH); 
1675 (C = O7. (IIa) was s imi la r ly  obtained from 2-phenyl -6-ace ty l -6H,SH-pyr ido(3 ,2-d) - l ,2 -oxaz ine-5-one .  

N-oxy-2-phenyl-6-ace ty l -6H,8H-pyr ido(3 ,2-dT-1 ,2-oxazine-5-one .  (IIb). This compound was obtained 
from (IIa) by refluxing with acetic anhydride for 15 min. After evaporation in vacuo, a dilute solution of 
sodium bicarbonate was added to the residue.  The mixture was extracted with chloroform,  the ch loroform 
was removed,  and the semisol id  residue was reerys ta l l i zed  from ethyl a c e t a t e - p e t r o l e u m  ether (2 : 17 to 
give a product  with mp 127-129 ~ Found %: C 63.65; H 4.34; N 9.64. Ci5H12N204. Calculated %: C 63.37; 
H 4.25; N 9.89. 

2-Phenyl -6- (G-chloropropionyl ) -6H,8H-pyr ido(3 ,2-d) - l ,2-oxazine-5-one  (Ib). A mixture of 1.13 g of 
(Ia7 in 10 ml of dioxane and 0.63 g of f i-chloropropionyl chloride was refluxed for 5 h. The react ion mix-  
ture was poured into water, and the residue was fil tered and washed with water to give 0.9 g (57T0) of fib) 
with mp 138-140 ~ (from butanol). Found %: C 60.43; H 4.31; C1 10.81; N 8.93. Ci6Hi3C1N203. Calculated %: 
C 6 0 . 6 7 ; H 4 . 1 4 ; C l l l . 2 0 ; N  8.84. I R s p e c t r u m  (vcm-17: 1710, 1730 (C =O) ;1595  (C =C) and(C=N) .  NH- 
groups absorption was absent. 

Nitration of 2-Phenyl -6H,8H-pyr ido(3 ,2-d) - l ,2 -oxaz ine-5-one .  A. (Ia) (0.56 g7 was added to a mix-  
ture of 2 ml of sulfuric acid and 2 ml of nitric acid (sp. gr.  1.52), during which dissolving of the solid and 
heating were observed.  Ice water  was added to the mixture;  the precipi ta te  was fi l tered and washed with 
water,  sodium bicarbonate solution, and once again with water and alcohol to give 0.4 g (62.5%) of (VII) with 
mp 175-1760 (from alcohol). Found %: C 60.63; H 2.92; N 10.60. Ci3HsN204. Calculated %: C 60.94; H3.15; 
N 10.93. 

B. (Ia) (1.13 g) was added to 10 ml of nitric acid (sp. gr .  1.5) a t -  15 ~ and the mixture  was s t i r r ed  for 
15 min. (VII) (1 g, 78.1%) with mp 175-176 ~ was isolated by the method descr ibed above. This compound 
was obtained under s imi la r  conditions from 2-phenyl-6-ac  etyl-6H, 8H-pyrido (3,2-d)- 1 ,2-oxazine-5-one.  

The IR spec t ra  were obtained with an IR-10 spec t romete r  in minera l  oil, while the PMR spec t ra  were 
obtained with a GNM-4H-100 spec t romete r  in deuterochloroform (5 scale) with hexamethyldisi loxane as in- 
ternal  standard.* 
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