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2 ,3 ' -Dipyr idy l  N-oxide is ni t rated with a nitrat ing mix tu re  to g i v e 4 - n i t r o - 2 , 3 ' - d i p y r i d y l  N- 
oxide. The i s o m e r i c  2 ,3 ' -d ipyr idy l  N ' -ox ide  is  deoxidized under  these  conditions, probably 
with the par t ic ipat ion  of the n i t rosy l  cation. 

The p resen t  paper  is a fu r the r  study of the r eac t iv i t i e s  and or ienta t ion in a s e r i e s  of i s o m e r i c  d ipy r -  
idyl N-oxides in e lectrophi l ic  substi tut ion reac t ions  [2-5]. 

4 - N i t r o - 2 , 3 ' - d i p y r i d y l  N-oxide (II) is fo rmed  in the ni trat ion of 2 ,3 ' -d ipyr ldyl  N-oxide (I) under  the 
conditions of the n i t ra t ion of 2 ,3 ' -d ipyr idy l  N,N' -d ioxide  [2]. The close yie lds  of the ni tro de r iva t ives  of 
these  compounds indicate the re la t ive ly  sma l l  d i f fe rences  in reac t iv i ty .  The s t ruc tu re  of ni t ro compound 
II was proved by reduct ion to 4 - n i t r o - 2 , 3 ' - d i p y r i d y l  (tII)and 4 -amino-2 ,3 ' -d ipy r idy l  (IV) and by compar i son  
with the cor responding  de r iva t ives  obtained f r o m  4 - n i t r o - 2 , 3 ' - d i p y r i d y l  N,N'-dioxide  (V): 
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In cont ras t  to I, 2 ,3 ' -d ipy r idy l  N ' -ox ide  (VD is  not n i t ra ted under  s i m i l a r  conditions, and the N-oxide 
oxygen is  e l iminated to give 2 ,3 ' -d ipyr idy l  (VII). On the bas i s  of [6, 7], it can be a s sumed  that  the deoxida-  
tion of VI occu r s  with the par t ic ipat ion  of e i ther  ni t r ic  oxide o r  the n i t rosy l  cation. In o rder  to substant ia te  
the probable  course  of the reduet ive  deoxidation, we studied model  r eac t ions  of VI with ni t r ic  oxide and ni-  
t ro sy l su l fu r i c  acid under  the ni t ra t ion conditions. The higher yields  indicate the most  probable  pa r t i c ipa -  
t ion of the n i t rosy l  cat ion [8] during the deoxidation of VI: 
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N204 + 311~SO 4 == NO + + Hao + + 31"lsO~- 

vl  + No  + 

The results of the present investigation are in good agreement with the data obtained for other isomeric 
dipyridyl N-oxides [2-5, 9-12] and reduce to the following: The u-substituted ring is subjected to nitration, 
and the substitueni in this case is directed to the 7 position; the E-substituted ring does not enter into the 
reaction, and the N-oxide oxygen is partially eliminated, probabiy with the participation of the nitrosyl cat- 
ion. 

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

The UV spe c t r a  were  r eco rded  with an SF-4A s p e c t r o m e t e r .  The course  of the reac t ions  was moni-  
to red  by pape r  chromatography  with b u t a n o l - a c e t i c  a c i d - w a t e r  (50: 7: 14) ( sys tem A) and by means  of thin- 
l aye r  ch romatography  on act ivi ty-r[  a luminum oxide with b e n z e n e - a c e t o n e  (3: 2) (sys tem B). 

4 - N i t r o - 2 , 3 ' - d i p y r i d y l  N-oxide (If). A mix tu re  of 0.1 g (0.6 mmole)  of 2 ,3 ' -d ipyr idy lN-Oxide  [2], 0.3 
ml  (5.6 mmole)  of concentrated sulfur ic  acid (sp. gr .  1.84), and 0.26 ml  (6.3 mmole)  of fuming ni t r ic  acid 
(sp. g r .  1.53) was heated on a bo i l ing-wate r  bath fo r  10 h. The mix ture  was then cooled, t rea ted  with ice, 
and made weakly alkal ine with po ta s s ium carbonate .  The resu l t ing  prec ip i ta te  was separa ted ,  washed with 
water ,  and r e c r y s t a l l i z e d  f rom wa te r  to give 0.05 g (40%) of yellow needles  of II with mp 196-198 ~ (from 
water)  and Rf  0.82 (sys tem A) and 0.45 (sys tem B). The product  was only slightly soluble in the usual  o r -  
ganic solvents  and re la t ive ly  soluble in hot alcohol and water .  UV spect ra :  kmax, nm (log g): 276 (4.24), 332 
(4.18). Found: C 55.4; H 3.3; N 18.8%. CIoHTN303. CalcuLated: C 55.3; H 3.2; N 19,3~0. 

4 - N i t r o - 2 , 3 ' - d i p y r i d y l  (Ill). A mix tu re  of 0.05 g (0.2 mmole)  of N-oxide II and 1.5 ml  of phosphorus  
t r i ch lo r ide  was heated at 60 ~ for  24 h, a f t e r  which the excess  r eagen t s  were  r emoved  by disti l lation, and 
the r e s idue  was d isso lved  in water .  The aqueous solution was made alkal ine with po ta s s ium carbonate,  and 
the p rec ip i ta te  was r emoved  by f i l t ra t ion  and r e c r y s t a l l i z e d  f r o m  wate r  to give 0.01 g (21%) of a product  
with mp 119-121 ~ (from pe t ro leum ether)  and Rf  0.92 (sys tem A) and 0.78 (system B). A mix tu re  of this 
product  with 4 -n i t r o -  2, 3 ' -d ipyr idy l  [3] mel ted  at 120-121~ 

4 -Amino -2 ,3 ' - d i py r i dy l  (IV). A. A 2.2-g sample  of iron powder was added to 1 g (4.3 mmole)  of V 
in 30 ml  of g lac ia l  ace t ic  acid, and the mix tu re  was ref luxed for  3 h. The excess  acet ic  acid was removed  
by dist i l lat ion,  and the res idue  was diluted with water .  The aqueous solution was made  weakly alkaline with 
po t a s s ium carbonate ,  evapora ted  to dryness ,  and ex t rac ted  with hot e ther  to give 0.25 g (30%) of a product  
with rap 114-115 ~ (from benzene) and Rf  0.64 (sys tem A) and 0.2 ( sys tem B). The product  was quite soluble 
in alcohols,  acetone,  hot benzene,  toluene, and e ther ,  and insoluble in water .  UV spect rum:  A max, nm (log g): 
238 (4.55). Found: C 70.3; H 5.4; N 23.8%. CIoHgN 3. Calculated: C 70.2; H 5.3; N 24.2%. 

B__=. Method A was used to obtain 0.04 g (50%) of amine IV with mp 114-115 ~ f r o m  0.1 g of 4 -n i t ro -2 ,3 ' -  
dipyridyl .  

C. Method A was used  to obtain ~ 0.02 g (50%) of amine  IV with mp 114-115 ~ f r o m  0.05 g of N-oxide 
II. 

Ni t ra t ion of 2 ,3 ' -Dipyr idy l  N ' -Oxide  (VI). A__ c An 0.86-g (5 mmole)  sample  of N'-oxide VI was dissolved 
with s t i r r i ng  in 3 m l  (56 re_mole) of concentra ted sulfur ic  acid (sp. gr .  1.84), and 0.86 ml  (21 re_mole) of rum-  
il~g ni t r ic  acid (sp. gr .  1.53) was added. The mix tu re  was then heated on a water  bath for  24 h, cooled, and 
poured ove r  ice. The aqueous mix tu re  was made  alkaline with 20% sodium hydroxide and ext rac ted  with 
e the r  to give 0.62 g (79%) of 2 ,3 ' -d ipyr idy l  (VII) Rf  0.88 (sys tem A) and (18 (sys tem B). The p ic ra t e  had 
nap 153-154 ~ (from water) .  A mix tu re  of this p i c r a t e  with the p ic ra t e  of VII mel ted  at 153-154 ~ The aque-  
ous mothe r  l iquor was evapora ted  to d ryness ,  and the res idue  was ex t rac ted  with hot e ther  to give 0.12 g 
(14%) of starting VI. 

B. A mixture of 0.67 g (3.8 mmole) of VI, 2.4 ml (50 re_mole) of concentrated sulfuric acid (sp. gr. 
1.84), and 0~ ml of fuming nitric acid (sp~ gr. 1.53) was heated at 128-130 ~ for i0 h. Workup gave 0.26 g 
(43%) of VII and 0.24 g (34%) of starting VI. 
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Reduction of 2 ,3 ' -Dipyridyl  N~-Oxide (VI) with Ni t rosylsul fur ic  Acid. A solution of 0.1 g (58 mmole) 
Of VI and 0.2 g (1.5 mmole) of n i t rosylsul fur ic  acid in 0.4 ml  (8 mmole) of concentrated sulfuric  acid was 
heated on a boi l ing-water  bath for  10 h, a f te r  which the mix ture  was made alkaline and extracted with ether  
to give ~ 0.01 g (10%) of 2 ,3 ' -d ipyr idyl  (VII). The p icra te  had rap 153-154 ~ A mixture  of this p ic ra te  with 
the p ic ra te  of VII mel ted at 153-154 ~ The mother  liquor was evaporated to dryness,�9 and the residue was 
extracted with e ther  to give 0.08 g (80%) of s tar t ing oxide VI. 

The yields  of VII and VI at 128-130 ~ were  37% and 53%, respect ively .  

Reduction of 2 ,3 ' -Dipyridyl  N'-Oxide (VI) with Ni t r ic  Oxide. A s t r eam of n i t r ic  oxide was passed 
through a solution of 0.14 g (8 mmole) of VI in 0.3 ml of concentrated sulfuric acid (sp. gr .  1.84) at 130 ~ for  
10 h. The usual  workup of the react ion mixture  gave 0.014 g (11%) of 2,3Y-dipyridyl (VII) and 0.09 g (64%) 
of s tar t ing oxide VI. 
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