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AN0 BIPYRIDINES 
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Abs t rac t  - Some o f  t h e  l o n g  cha in  4 -a l koxypy r id ines  2, 4-31- 

koxy- 3 and 4.4'-dialkoxy-2.2'-bipyridines A were synthes ized 

as the  new complexing su r fac tan ts .  

Recen t l y  much a t t e n t i o n  has been p a i d  t o  t h e  s u r f a c t a n t  complexes o f  ruthenium 

w i t h  1 where R was the  e s t e r  group e.g. -COOC18H37 as the  p o s s i b l e  c a t a l y s t  o f  

wa te r  p h o t o l y s i s  f o r  t h e  energy s torage system1". 

1 - 2 - 3 - 
where: R n 0CqH9 g : 0C12H25 & ; 0ClsH37 2 

R'= OC 12~25  2 o r  : o - ( c H ~ - c H ~ o ) ~ - c ~ H ~  o r  2 
I t  was found, however, t h a t  the  h y d r o l y s i s  o f  t h e  e s t e r  group occured d u r i n g  the  

p h o t o l y s i s .  Gains e t  a1.' suggested t h a t  the  a l k y l  d e r i v a t i v e s  o f  1 should  be 

more s tab le .  I n  our  o p i n i o n  t h e  a l k o x y  d e r i v a t i v e s  o f  1 should  be a l s o  s u i t a b l e  

f o r  such purpose a$ w e l l .  On the  o t h e r  hand, our  i n t e r e s t  i n  t h e  o x i d a t i v e  

d e e t h e r i f i c a t i o n  o f  hydroquinone e t h e r s  t o  t h e  b i o l o g i c a l l y  Impor tan t  quinones 

3 
w i t h  a r g e n t i c  o x i d e  i n  t h e  presence o f  p y r i d i n e  d e r i v a t i v e s  l e d  us t o  f i n d  the  

s u i t a b l e  s u r f a c t a n t  l i gands .  W i t h  bo th  purpose8 i n  mind, we aynthes ized unknown 

4 -a l koxypy r id ines  (2) and 2.2 ' -b ipyr id ines (I and 2). 
4-A lkoxypy r id ines  2 and 4.4'-dialkoxy-2.2.-bipyridines ware prepared from the  

cor responding N-oxides and 4.4'-dialkoxy-2.2'-bipyridina 1.1'-dioxydes were 

ob ta ined  i n  t h e  r e e c t i o n  o f  sodium a l k o x i d e s  i n  t h e  DMSO-THF m i x t u r e  from 

4 
4 - n i t r o p y r i d i n e  1-oxide and 4.4'-dinitro-2.2'-bipyridina 1.1.-dioxide . 
r e s p e c t i v e l y .  



2 , ~ ~ ~ i ~ y r i d i n e  1-oxide was ob ta ined  from the  p a r t i a l  o x i d a t i o n  o f  2,2:bipyridine 

w i t h  hydrogen pe rox ide  i n  a c e t i c  a c i c  moni tored by TLC analogous ly  as repor ted  

i n  l i t e r a t u r e 5 .  A f t e r  evapora t ion  o f  a c e t i c  a c i d  and perox ides f o l l o w e d  by neu- 

t r a l i z a t i o n  w i t h  ammonium carbonate the  excess o f  2 . 2 - b i p y r i d i n e  was washed ou t  

w i t h  benzene. 2 . 2 ~ 6 i p V r i d i n e  1-oxide was e x t r a c t e d  w i t h  ch lo ro fo rm f r o m t h e  

remain ing s o l u t i o n ,  then n i t r a t e d  t o  g i v e  4 -n i t ro -2 .2 -b ipy r id ine  1-oxide as the  

s o l a  product  i n  67% y i e l d .  T h i s  procedure gave an e s s e n t i a l  y i e l d  improvement 

6  
compared t o  22% y i e l d  repor ted  by Jones e t  a l .  . 
4-N i t ro -2 .2 -b ipy r id ine  I - o x i d e  was r e f l u x e d  w i t h  phosphorus t r i c h l o r i d e  i n  

ch lo ro fo rm f o r  2.5 h. 4 -N i t ro -2 .2 -b ipy r id ine  reacted w i t h  sodium a lkox ides  gave 

the d e s i r e d  s l k o x y d e r i v a t i v e s  3. 

A l l  ob ta ined  2 .2 -b ipy r id ine  d e r i v a t i v e s  gave the c h a r a c t e r i s t i c  complexes w i t h  

~~(11) s a l t s .  The formed complexes i n  the  cases o f  la-c and 2 w e r e  s o l u b l e  in 

benzene and ch lo ro fo rm and c o u l d  be e x t r a c t e d  from water  w i t h  these so lvents .  

Except p a r t i a l l y  s o l u b l e  oxyethy lene d e r i v a t i v e s ,  the  l i g a n d s  were i n s o l u b l e  i n  

The exper imenta l  r e s u l t s  and p r o p e r t i e s  o f  t h e  p roduc ts  ob ta ined  a r e  l i s t e d  

below. A l l  t h e  new compounds gave s a t i s f a c t o r y  e lementa l  analyses. 

l a  was r e c r y s t a l l i z e d  from methanol, 81% y i e l d ,  m.p. 95OC. ir(l(6r) 1243, - 
1030 (c-0-C) cm-I, NMR (coc13) S (ppm) 1.32 (t.5-7 HZ,  -CHJ : 1.60 - 2.27 

(m. -cH~c$-) ; 4.42 (t, 5.7 Hz, -OCH~-) ; 7.07 (dd. 3-6  and 2  Hz, 5-H,and 5,-H): 

8.22 (d, 3.2 Hz, 3-H and 3-H) ; 8.71 (d, 5-6 Hz, 6-14 and 6,-H). 

l a  - . r e c r y s t a l l i z e d  from acetone. 23% y i e l d ,  m.p. 1 5 ~ ~ ~ .  i r  (KB~) 1240. - 
1032 (c-0-9 and 1200 (N-0) cm-I, NMR ( ~ 0 ~ 1 ~ )  ~ ( p p m )  1.31 (t , 5-7 Hz, -CH3); 

1.67 - 2.27 (m, - c H ~ c H ~ - )  ; 4.40 (t , 3-7 Hz, -OCH~-) ; 7.30 (dd, Jn4 and 7.5 HZ, 

5-H and 5'-H) : 7.72 (d, J i 4  Hz, 3-H, and 3'-H) : 8.60 (d. Jn7.5 Hz, 6-H and 

6'-H). 

l b ,  r e c r y s t a l l i z e d  from hexane, 50% y i e l d .  m.p. 96 -97°~ .  ir(K8r) 1243, 1022 - 
6-0-C) cm-l. NMR ( c D c ~ ~ )  (ppm) 1.14 (t, J=6 Hz, -CH3): 1.69 (m,  i8xCH2) , 

2.19 (m, - o c H ~ ~ ~ - )  : 4.47 (t, J - 5  Hz. -0CH2-) : 7.12 (dd, 3.5 and 2.5 Hz, 

5-H and 5'-H); 8.25 (d, 502.5 Hz. 3-H end 3'-H) : 8.75 (d , Jm5 Hz, 6-H, and 

6'-HI. 

l b  d i o x i d e ,  r e c r y s t a l l i z e d  from ethanol ,  44% y i e l d ,  m.p. 1 4 3 - 1 4 5 ~ ~ .  i r ( K ~ r ) l 2 4 0 ,  

1025 (c-0-C) and 1215. 1200 (N-0) cm-I, NMR ( ~ 0 ~ 1 ~ )  b (ppm) 1.25 (t, 5.6 Hz, 
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-CH3) : 1.65 (m. 18xCH2); 2.11 (m. -0CH2Cl&-) ; 4.37 (t, 5-6 Hz, -0€H2-) ; 7.26 

(dd, 5.8 and 3 Hz, 5-H and 5 ' -H) ;  7.75 (d. 5-3 Hz, 3-H and 3'-H): 8.55 (d, 

5-8 Hz. 6-H and 6*-H) .. 
I c ,  r e c r y s t a l l i z e d  from iso-octane,  67% y i e l d ,  m.p. 1 0 0 - 1 0 1 ~ ~ .  i r 6 8 r )  1245, - 
1022 (c-0-C) cm-I, NMR ( ~ 0 ~ 1 ~ )  (ppm) 0.81 (m.  -cH3): 1.27 ( m ,  30xcH2); 1.80 

(m, -IXH2Cl&-); 4.10 (t, 5.7 Hz, -IXH2-): 6.74 (dd, 5.6 and 2.5 Hz. 5-H and 

5'-H); 7.90 (d, 3-2.5 Hz. 3-H and 3'-H); 8.37 (d, 5-65 Hz, 6-H and 6'-H). 

l c  d i o x i d e ,  r a c r y s t e l l i z e d  from a c e t o n i t r i l e ,  44% y i e l d ,  m.p. 108-11o0c, i r ( ~ 8 r )  - 
1240. 1032 (c-0-C) and 1215. 1200 (N-0) cm-I. NMR ( ~ 0 ~ 1 3 )  d- (ppm) 0.88(m. -cH3); 

1.27 (m.  30xCH2); 1.72 (m, -OCH~%); 4.07( t ,  5-7 Hz, - O C H ~ - ) :  6.85 (dd, 3.7 and 

3 Hz. 5-H and 5'-H): 7.49 (d, 5 ~ 3  Hz, 3-H and 3'-H); 8.13 (d, 3 ~ 7  Hz, 6-H and 

6'-H) . 
2. r e c r y s t a l l i z e d  from pentane. 81% y i e l d ,  m.p. 34-35'~.  i r  (Ccl4) 1286. 1025 

-1 (c-0-C) cm . NMR (CCL~) 6. (ppm) 1.15 (m, - c H ~ )  ; 1.56 (m. 9xcH2) : 1.98 (m. 

-0cH2fi2-) ; 4.18 (t, 5=7 Hz. -0€H2-); 6.86 (d. 5-5.5 Hz: 3 and 5-H) ; 8.46 (d, 

J= 5.5 Hz, 2- and 6-H). 

2s oxide, r e c r y s t a l l i z e d  from iso-octane,  7Z; y i e l d ,  m.p. 74-7s°C, i r  (KB~)  -- 
1290. 1030 (c-0-C) and 1220 (N-0)cm-I ,  NMR ( ~ 0 ~ 1 ~ )  T (ppm) 1.23 (r, 5.6 Hz, 

-cH3); 1.63 (m, 9xcH2); 2.12 (m. -ocH~%-); 4.36 ( t .  5.6 Hz, -0cH2-); 7.12 

(d, 5-7.5 Hz. 3- and 5-H); 8.43 (d, 5.7.5 Hz, 2- and 6-H). 

2b. o i l ,  chromatographied on bas ic  A1203 (Fluka) w i t h  CHC13. TLC ( C H C ~ ~ - M ~ O H ,  - 
20:1 v/v) Rf- 0.62. p u r i t y  checked by GLPC, i r  (f i lm) 1286, 1055 (c-0-c,aromat.) 

and 1122 C-0-C o x y e t h y l  group) cm-I, NMR ( c c ~ ~ )  6- (ppm) 0.89 (m, -cH3); 1.47 ( 
(m. '%&a-) : 3.57 (m. -OH,C CH~O-) ; 4.12 (t , 5=6 Hz, A~OS-) ; 6.77 (d.Jn6 Hz. 

3- and 5-H); 8.35 (bs. 2- and 6-H). 

2b o x i d e  was d i r e c t l y  submi t ted  t o  the  p r e p a r a t i o n  o f  %,the o v e r a l l  y i e l d  was -- 
49%. 

38. r e c r y s t a l l i z e d  from pentane. 77% y i e l d .  m.p. 47 -413~~ .  i r  (cc14) 1305. 1025 - 
(c-0-C) cm-I, NMR ( c c ~ ~ )  6. (ppm) 1.15 (m. - c H ~ )  : 1.56 (m, S ~ C H ~ )  ; 2.00 (m, 

-%CH20-); 4.34 (t, 5 ~ 6 . 5  Hz. -0%-); 6.95 (dd. 5.5 and 2.5 Hz, 5-H): 7.41 

(m. 5'-H); 7 . 2  (t, 5-7.5 and 2 Hz, 4'-H); 8.22 (d, 5-2.5 Hz, 34); 8.62 (m, 6-. 

6,- ,and 3'-H). 

3b, o i l ,  chromatographied on bas ic  A1203 ( ~ l u k a )  w i t h  CHC13, TLC (cHc13 contd. - 
5% o f  acetone) Rf= 0.75, 75% y i e l d ,  i r  ( f i lm)  1308 . 1060 (c-0-c , aromat ic )  

and 1120 (c-0-C, o x y e t h y l  group) cm-I, NMR (ccl4) (ppm) 1.16 (m. -cH3); 1.60 



C H & ~ - ) :  3.80 (m, -0CH2CH2-); '4.05 (t. 5-5 Hz, A~ocH~C&-) : 4.50 (t, 

2-5 HZ,.A~O%-); 7.01 (dd. 5-5.6 and 2.5 Hz, 5-H): 7.46 (m, 5.-H); 7.96 (t. 

5-7.5 and 2 Hz. 4,-H): 8.25 (d. 5-2.5 Hz, 3-H): 8.65 (m, 5-, 5:.and 3'-H). 
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