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3 ,4-Bis(hydroxymethyl ) furan  was e lec t ro ly t ica l ly  methoxylated during intense cooling. 4 ,5-  
Bis(hydroxymethyl )pyr idazine  was obtained by reac t ion  of the methoxylat ion product  - 2,5- 
d imethoxy-3 ,4 -b i s (hydroxymethy l ) -2 ,5 -d ihydrofuran  - with hydrazine hydra te .  

P r ev ious ly  one of us,  toge ther  with Sadovaya and Baskina [1], has  developed a method for  the synth-  
es i s  of 3 ,6-b is (hydroxymethyl )pyr idaz ine  f r o m  methoxylated 2 ,5-bis (hydroxymethyl ) furan  and hydrazine  
hydra te .  To synthes ize  4 ,5-b i s  (hydroxymethyl)pyridazine we subjected 3 ,4-bis  (hydroxymethyl) furan (I) to 
e lec t ro ly t i c  methoxylat ion [2,3] and found that the reac t ion  p roceeds  successfu l ly  during intense cooling of 
the reac t ion  mix tu re  ( -  60~ to give 57% of 2 ,5 -d imethoxy-3 ,4 -b i s (hydroxymethy l ) -2 ,5 -d ihydrofuran  (II). At 
h igher  t e m p e r a t u r e s  ( -15  to - 2 0  ~ a significant amount of side products  is  fo rmed ,  and the yield of II de-  
c r e a s e s  sharp ly  (to 25%). 
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We note that our  a t tempts  to methoxyla te  a homolog of I - 2 ,5 -d imethy l -3 ,4 -b i s ihydroxymethy l ) fu ran  - 
we re  unsuccessfu l :  only res inff ica t ion  products  a r e  fo rmed ,  even on cooling to - 6 0  ~ [4]. 

Hydro lys i s  of methoxyla ted  diol II and subsequent reac t ion  with hydrazine  hydrate  leads to a low yield 
(10%) of the p rev ious ly  unrepor ted  4 ,5-b is (hydroxymethyl )pyr idaz ine  fig) ; the low yield is a s soc ia t ed  with 
the difficulty in isolat ing III f rom the reac t ion  mix tu re .  
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2 ,5 -Dimethoxy-3 ,4 -b i s (hydroxymethy l ) -2 ,5 -d ihydrofuran  (Ill). E lec t ro ly t ic  methoxylat ion was  c a r -  
r i ed  out in an e l e c t r o l y z e r  with a nickel  cathode and a graphi te  anode at 24 V and a cur ren t  s t rength  of 4-  
5 A [5]. A solution of 10 g (0.008 mole) of 3 ,4-bis (hydroxymethyl ) furan  (I) [bp 108-109 ~ (1 ram), n~ 1.5080] 
and 2.5 g of ammonium bromide  in 150 ml  of methanol was cooled to - 6 0  ~ and e lec t ro lyzed  for  3 h. The 
mix tu re  was  then poured into a sodium methoxide solution (0.8 g of sodium in 30 ml  of methanol) ,  the a lco-  
hol was dis t i l led off in vacuo,  a mix ture  of 300 ml  of e ther  and 50 ml  of acetone was  added to the res idue ,  
and the inorganic p rec ip i t a te  was r emoved  by f i l t ra t ion.  Af ter  r emova l  of the solvents  the 140-150 ~ (1 mm) 
f rac t ion  (10.5 g), which pa r t i a l ly  c rys ta l l i zed ,  was  collected.  The c r y s t a l s  of 2 ,5 -d ime thoxy-3 ,4 -b i s -  
(hydroxymethyl ) -2 ,5-d ihydrofuran  (II) were  isolated (4 g), and the v iscous  liquid was mixed with a luminum 
oxide and charged  into a column fil led with a luminum oxide. The contaminants  were  washed out with a 
c h l o r o f o r m - a c e t o n e  mix ture  (2 :1) ,  and an additional quantity of II was  ex t rac ted  with an a c e t o n e - m e t h a n o l  
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mixtu re  (10 : 1). The overa l l  yield of II, which was  co lo r l e s s  c r y s t a l s  with mp 108 ~ (from b e n z e n e - h e x a n e ) ,  
was  8.4 g (57%). Found %: C 50.18, 50.72; H 7.53, 7.42. C8H1405. Calculated %" C 50.53; H 7.42. PMR 
spec t rum*"  5 3.12 (OH), 6 3.39 (OCH3) , 5 4.28 (CH2) , 6 5.72 (CH). 

4 ,5 -Bis (hydroxymethyl )pyr idaz ine  (HI). Compound 1I (5 g) was heated for  10 min with 50 ml  of 0.2 N 
hydrochlor ic  acid on a boiling w a t e r  bath,  the mix tu re  was cooled to 10-15 ~ and 3.5 ml  of 95% hydraz ine  
hydra te  was added with s t i r r ing .  Af ter  heating for  0.5 h on a boiling wa te rba th ,  the mix ture  was cooled and 
ex t rac ted  with ethyl aceta te  in a liquid e x t r a c t o r  for  50 h. Af ter  r emova l  of solvent 0.38 g (10~) of III was 
obtained in the f o r m  of l ight -yel low c r y s t a l s  with rap 123-124 ~ ( f rom ethyl acetate) .  Found %" C 51.09, 
51.31; H 5.61, 5.70; N 20.31. C~HsN202. Calculated ~" C 51.43; H 5.71; N 20.00. 
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* The spec t rum was  obtained with a JNM-4H-100 s p e c t r o m e t e r ,  the solvent was deu te roch lo ro fo rm,  and the 
chemica l  shif ts  a r e  given in p a r t s  p e r  mil l ion with r e spec t  to the signal of t e t r ame thy l s i l ane ,  which is taken 
as zero .  
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