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The syn thes i s  of 3 - e h l o r o m e t h y l p y r i d a z i n e  hydroch lo r ide  and i t s  r eac t ions  with nucleophi l ic  r eagen t s ,  
leading to functional  d e r i v a t i v e s  of p y r i d a z i n e ,  have been studied. 

The study of p y r i d a z i n e s  subs t i tu ted  in the  nucleus has r ecen t ly  been  a s soc i a t ed  mainly  with the s e a r c h  for  
phys io log ica l ly  ac t ive  compounds 12-41. I so la ted  examples  of p y r i d a z i n e s  containing subs t i tuents  in the  s ide  chain have 
been  s tudied [5,61. Nucleophil ic  subs t i tu t ion  r eac t i ons  of ha logenomethy lpyr idaz ines  a r e  of undoubted in t e re s t  for  the 
syn thes i s  of such py r idaz ine s .  Two of us have p rev ious ly  d e s c r i b e d  the syn thes i s  of 2 -hydroxymethy lpy r idaz ine  (I) 
f rom fur fury l  alcohol ]11. In the  p r e s e n t  work  we r eac t ed  I with thionyl  ch lor ide  in ch lo ro fo rm to obtain 
3 - c h l o r o m e t h y l p y r i d a z i n e  hydroch lo r ide  (II) in high (81~ yield.  

We show that  the r e a c t i o n  of th is  hyd roch lo r ide  with nucleophi l ie  r eagen t s  is  a convenient  method for  obtaining 
subs t i tu ted  p y r i d a z i n e s .  The act ion of sodium methoxide  o r  ethoxide on the hydroch lo r ide  II gave 
a lkoxymethy lpyr idaz ines  (IIIa, and b); sodium thiophenoxide gave 3 -phenyl th iomethy lpyr idaz ine  (IV); and 
3 - m e r c a p t o m e t h y l p y r i d a z i n e  (V) was obtained f rom the ch lor ide  II and th iou rea  with subsequent  decompos i t ion  of the 
i so th iouronium sa l t  (VI). 
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On reac t ion  with s econda ry  amines ,  flood y ie lds  of 3 -d i a lky laminomethy lpy r idaz ines  (VHa-d) were  formed.  

~ CH~NRI~ 2- Vl la  RI~R2=CH~; 

II" tiC| + H ~ R | ~  2 Vl lb  RI=R2=C2H5; 
VHr RtR 2 = (CH2)40; 

Vl la-d  Vlld RIR~ = (CH2)~t. 

With sodium cyanide in aqueous alcohol ,  the  chlor ide  II f o r m s  p y r i d a z i n e - 3 - a c e t o n i t r i l e  (VIII). Acid hyd ro lys i s  
of the n i t r i l e  VIII is  accompanied  by the deca rboxy la t ion  of the resu l t ing  p y r i d a z i n e - 3 - a c e t i c  acid  and leads  to 
3 - m e t h y l - p y r i d a z i n e  hydroch lo r ide  (IX). We may note,  for  compar i son ,  that p y r i d i n e - 2 - a c e t i c  acid  deca rboxy la t e s  in a 
neu t ra l  med ium at 50 ~ C 171. 
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E X P E R I M E N T A L  

3 -Ch lo rome thy lpy r idaz ine  hyd roch lo r ide  (II). A solut ion of 12 g (0.1 mole)  of 3 -hydroxymethy lpy r idaz ine  (I) in 60 
m l  of absolu te  cbAoroform was added to a solut ion of 15 ml ( ~0.13 mole) of thionyl  ch lor ide  in 20 mI of absolute  
ch lo roform.  The mix tu r e  was s t i r r e d  at r oom t e m p e r a t u r e  for  2 hr ,  and the upper  l a y e r  was s e p a r a t e d  off and poured  
into ace tone .  The c r y s t a l s  that  s e p a r a t e d  we re  f i l t e r e d  off and washed with a sma l l  amount of acetone.  Addit ional  
amounts  of II we re  i so la ted  f rom the rooter  acetone by the addit ion of e ther .  This  gave 14.5 g (81%) of II; 
mp 121-121.5 ~ C (from ethyl acetate) .  Found,  %: C 36.44; H 3.88. Calculated for  C6HhC1N 2 �9 HCI, %: C 36.40; H 3.66. 
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3-Methoxymethylpyridazine (IIIa). In drops,  a solution of 3.3 g (20 raM) of the hydrochlor ide II in 30 ml of 
methanol  was added to a solut ion of sodium methoxide p repared  f rom 1.84 g of sodium and 30 ml of absolute methanol ,  
and the mix ture  was s t i r r ed  at room t empe ra tu r e  for 30 min  and in  a boi l ing water  bath for  4 - 5  hr. The mix ture  was 
cooled, the prec ip i ta te  was f i l te red  off, and excess ethanol was dis t i l led off. The res idue was t rea ted  with ether ,  and 
dis t i l la t ion yielded 1.82 g (76%) of IIIa;  bp 114-115 ~ C (11 mm); d 2~ 1.0978; n~  1.5077. Found, %: C 57.78; H 6.61. MR D 
33.50. Calculated for CsHsN20, %: C 58.06; H 6.45. MR D 32.93. P ic ra te ,  Mp 87-88 ~ C (from aqueous ethanol). Found, 
%: C 41.14; H 3.51. Calculated for C~HsN20- C6H3N301, %: C 40.83; H 3.14. 

3-Ethoxymethylpyridaztne (IIIb). As descr ibed  above, 1.84 g of sodium, 50 mI of absolute ethanol, and 3.3 gof the  
hydrochloride II yielded 1.5 g (55%) of IIIb; bp 108-109 ~ C (7 ram); d~ ~ 1.0543: n~  1.4990. Found, %: C 60.7i;  H 7.47. 
MR D 38.77. Calculated for C?H1oN20, %: C 60.85; H 7.29. MR D 38.65. P ie ra te ,  mp 103-104 ~ C (from aqueous ethanol). 
Found, %: C 42.64; H 3.75. Calculated for CTH~0N20 - C~HzNzOT, %: C 42.63; H 3.56. 

3 -Phenylmercap tomethy lpyr idaz ine  (IV). With s t i r r i n g  at 45-50 ~ C, 3.3 g (0.03 mole) of thiophenol was added 
dropwise to a f inely d i spersed  suspens ion  of 0.69 g (0.03 g-at.  ) of sodium in 2 ml  of absolute toluene,  and s t i r r i n g  was 
continued for an additional 4 hr  at the same tempera ture .  A solution of the base  of II in 20 ml of absolute toluene 
[obtained from 3.3 g (20 mM) of the hydrochlor ide II and 1.1 g (20 raM) of caustic potash in toluene] was added, and the 
mixture  was heated in a boil ing water  bath for 2 hr and then cooled. The precipi ta ted sodium chloride was f i l tered off 
and washed with ether ,  and the solvent was d is t i l led  off. The c rys ta l l i zed  res idue  gave 3.9 g (96%) of IV; mp 54-54.5 ~ C 
(from pet roleum ether).  Found, %: C 65.59; H 5.11; S 15.17. Calculated for CnHIoN~S, %: C 65.33; H 4.99; S 15.86. 
P ie ra te ,  mp 112-113 ~ C (from ethanol). Found, %: C 47.59; tI 3.13. Calculated for CnH10N2S. C6H3NaO 7, %: C 47.34; 
H 3.04. 

3-Mercaptomethylpyr idaz ine  (V). A solution of 2.5 g ( ~15 raM) of the hydroehlor ide II and 1.2 g (16 mM) of 
th iourea  in 300 ml of absolute acetone was boiled for 10 hr ,  and the prec ip i ta te  was separated off and washed with 
acetone. This gave 3.4 g (92%) of 3- i so th ioure idomethylpyr idaz ine  hydrochloride (VI), white c rys t a l s ,  mp 187-188 ~ C 
(from a hexane-methano l  mix ture ,  decomp). Found, %: C 30.10; H 4.15. Calculated for C6H10CI2N4S, %: C 29.88; 
H 4.18. 

Po tass ium carbonate  was added to 2.5 g of VI in 20 ml of water  to sa tura t ion,  the mix ture  was heated in a water  
bath for 1 hr ,  and then careful ly extracted with hot benzene.  The benzene extracts  were dried with MgSO~ and the 
solvent was dis t i l led  off to give 1.2 g (94%) of V in the form of white c rys ta l s ,  mp 97-98  ~ C (from a hexane -benzene  
mixture) .  Found, %: C47.98;  H4.51;  N22.36; S 25.39. Calculated for C~H6N2S, %: C 47.60; H4.79;  N 22.20; S 25.41. 

3-Dia lkylaminomethylpyr idaz ines  (VIIa-d). With s t i r r ing ,  a suspens ion (in ether  or benzene) of 0.01 mole of the 
hydrochloride II was added to a mix ture  of an e thereal  (R 1 = R 2 = CH 3) or a benzene [Rl! ~ = (CH2)4; (CH2)40 ] solution of 
0.05 mole of the amine (when R 1 = R 2 = CzHs, the amine  i t se l f  acted as solvent) and 0.1 mole of caust ic  potash,  and the 
mixture  was boiled for 3 hr and left overnight.  Vacuum dis t i l la t ion yielded the corresponding amine.  The constants  
and yields of the amines  (and the i r  p iera tes)  are given in the table. 

Dialkylaminomethylpyr idazines  [ ~ f / c H 2 ~ R ' R ~  

Compound Bp, OC (ram) Mp, ~ i Empirical formula 
I 
I 

VIIa* 
. VIIb**  
Dipicrateof 
VIIb 
Vile [ 
Dipicrate of[ 
VUc 1 
Vl,ld ] 
Dipierate of 
VIId 

112--114(8) --. 

124---125(6) 
145,5--146 

! from e~hano|) 
I30--131(I) 56--57 

169--170 
(from ethanol) 

51--52 
148--149 

(from ethanol 

u5(1,5) 

C7HIIN3 
CgHI~N~ 

C*H~sNs'2C~HsN3Or 
CgH~aN30 

CgHIsNzO'2C6H3N30r 
CgHI~N~ 

CgH~3Na.2C6H3N~O7 

Found, % ICalculated, % 

60.78 8,1~161,27 8.08 74 
 4.96  541 9.15 57 

I 

40.56 3.71 40A5 3.39 ! 
59.,2 7.55 60.31 7.31 

39.92 3.08 39.57 3,00 
66.51 8.38 66,23 8.03 96' 

40.69 3,20 40.59 3,08 

*d~ ~ 1.O112; n~  1.5119. Literature data 16h bp 105-106 ~ C (7 ram); n~ 1.5133; dipicrate mp 144-144,5 ~ C. 

**d~~ 0.9825; n~ 1.5042. 
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Pyr idaz tne -3 -ace ton i t r i l e  (VIII}. With s t i r r i ng  and heating in a water  bath, 3.3 g (20 mM) of the hydrochloride 1I 
in 10 ml of ethanol was added to a solution of 3.25 g (66 raM) of sodium cyanide in 5 ml  of water  and the mixture  was 
boiled for 1 hr and cooled, and the precipi ta te  was f i l tered off. The ethanol was dis t i l led off and the res idue was 
t rea ted  with a sa turated solution of sodium carbonate (50 ml) and extracted with ethyl acetate. The extract  was dried 
with magnes ium sulfate and the ethyl acetate was dis t i l led off. The crys ta l l ized  res idue gave 1.1 g (46%) of the n i t r i le  
VIII; mp 90-91 ~ C (from benzene). According to the l i t e r a tu re  [6[, mp 90-91 ~ C. Found, %: C 60.58; M4.41. 
Calculated for C6HsN~, %: C 60.50; H 4.23. A mix ture  with the pyr idaz ine -3 -ace ton i t r i l e  that we had obtained 
previous ly  [ 1[ showed no depress ion  of the mel t ing  point. 

Hydrolysis  of py r idaz ine -3 -ace ton i t r i l e .  A mixture  of 1 g of the n i t r i l e  VIII and 15 ml of 10% HC1 was heated at 
60 ~ C for 5 hr. The acid was dis t i l led off in  vacuo, and the solid res idue was t rea ted with absolute ethanol. After 
e l iminat ion  of the ethanol, 1.05 g of 3-methylpyr idaz ine  hydrochloride (IX) was obtained (quantitative yield):  
mp 191-192 ~ C (from acetone). A mixture  with an authentic sample gave no depress ion  of the mel t ing point. Found, %: 
C 46.33; H 5.45. Calculated for CsH6N2 �9 HC1, % : C 46.01; H 5.36. When a mixture  of 1 g of the n i t r i le  VIII and 15 ml 
of 2% HC1 was kept at room t empera tu re  for 3 days with subsequent e l iminat ion  of HC1 in vacuo, 1.2 g (93%) of 
pyr idaz ine -3 -ace ton i t r i l e  was obtained. Mp 132-133 ~ C (from ethyl acetate). Found, %: C 46.50; H 4.23. Calculated for 
C6HsN 3. HC1, %: C 46.32; H 3.89. The t r ea tmen t  of pyr idaz ine -3 -ace ton i t r i l e  hydrochloride with potass ium carbonate 
yielded the ini t ial  n i t r i l e  VIII, with mp 89-91 ~ C. 
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