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The reac t ion  of 3,6-bis  ( t r imethyls i loxy)pyr idazine and its 4 ,5-dihalogen-subs t i tu ted  de r iva -  
t ives with 2 -ch lo ro te t rahydr0furan  and 2--chlorote t rahydropyran has given 3 - h y d r o x y - 1 -  
( t e t rahydrofuranyl -  and 3 - h y d r o x y - l - ( t e t r a h y d r o p y r a n y l ) - l , 6 - d i h y d r o p y r i d a z i n - 6 - o n e s ,  the 
s t ruc tu re  of which as 1-subst i tu ted der iva t ives  has been conf i rmed by an invest igat ion of 
the i r  IR spec t ra .  On the bas i s  of a study of ionization constants ,  the hypothesis  has been 
put fo rward  that these compounds exis t  in the hydroxy form.  

The p re sen t  work  was devoted to the synthes is  and invest igations of analogs of the "nucleosides"  of 
3 -hyd roxy- l , 6 -d ihyd ropyr idaz in -6 -one  (maleic acid hydrazide In), which differ  f r o m  the cor responding  r ibo -  
s ides of deoxyribosides  [1] by the fact  that in place of a monosacchar ide  res idue  they contain a t e t r a h y d r e -  
furan o r  a t e t rahydropyran  r ing.  

Our exper iments  showed that (Ia), unlike other  3- and 3,4- der iva t ives  of 1 ,6-d ihydropyr idaz in-6-one  
[2], does not r eac t  e i ther  with 2 ,3-dihydrofuran or  with 2 ,3-dihydropyran,  and the re fo re  we studied the r e -  
action of the 3 ,6-b[s( t r imethyls f loxy)pyr idaz ines  (lIa-c) with 2 -ch lo ro te t r ahydro fu ran  and 2 - c h l o r o t e t r a h y -  
dropyran ,  and found that in a nonpolar  solvent 1 - t e t r ahydrofu rany l -  and 1 - t e t r a h y d r o p y r a n y l - 3 - t r i m e t h y l -  
s i l oxy- l , 6 -d ihydropyr idaz in -6 -ones  a re  fo rmed ,  the subsequent  hydrolys is  of which gives the 3 -hydroxy-1 -  
( te t rahydrofuranyl) -  and 3 -hydroxy- l - ( t e t r ahydropyrany l )d ihydropyr idaz inones  (IIIa-d) with a yield of about 
40-50% (Table 1). 

The C - N  glycosidic bond in (lIIa-c) p roved  to be less  s table than in the cor responding  pyr imidine  de-  
r iva t ive  [3], and the re fo re  the reac t ion  with 2 -ch lo ro te t rahydrofuran  and the subsequent  solvolys is  had to be 
p e r f o r m e d  in the range of t e m p e r a t u r e s  f r o m  - 2 0  to - 10~ In the reac t ion  of (IIa) with 2 -ch lo ro t e t r ahy-  
dropyran,  it is poss ib le  to use higher t e m p e r a t u r e s  - f r o m  20 to 50~ - and to p e r f o r m  solvolys is  at 20~ 
Under these conditions, compounds (lib) and (Tic) do not r e a c t  with 2 -ch lo ro te t r ahydropyran .  

In the IH spec t r a  of compounds r absorpt ion bands in the 1070-1085 and 1045-1050 c m  -1 region 
are  due to the - C - O - C - O  s t re tch ing  vibrat ions  in the t e t rahydrofuran  and t e t r ahydropyran  r ings  [4, 5]. 

II II 
0 OSi(Clt~) 3 0 

I a - c  / !  a - c  III a - d  

~-lli a - d  R = H ;  I-I l l  b R = E | ;  | - - I l l  c R = B r ;  i l l  a - c  n = l ;  Ill d n = 2  

The absorpt ion band in the 1635-1670 c m  -1 region co r responds  to the cha r ac t e r i s t i c  v ibrat ions  of the C =O 
group of a pyridazinone ring, as has been shown for  1 -me thy l -3 -hyd roxy - l , 6 -d ihyd ropy r idaz in -6 -one  (IV} 
[6]. In addition, the s p e c t r a  l ack  an absorpt ion band at 3150-3170 cm - i  cor responding  to the vibrat ions  of 
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T A B L E  1. 
h y d r o p y r a n y l ) - l ,  6- d i hyd ropy r idaz  in- 6 -ones  

Corn- *c* Empirical Found, % Calc., % 
pound rap, formula ] 1 

I C H N C H 
! I 

Ilia 146--147 CaH~oN2Oz 52,67 5,54 15,42 J 52,74 i+ 5,53 
i I 

IIIb 135--136 CsHsC12N:~O3 36,91 3,40 10,69 i 36,94 3,10 
IIIc 150--151 CsHsBrrN203 28,11 2,34 8,09 ! 28,26 ~ 2,37 
IIId 163--164 i C~,Ht2N203 55,09 6,15 ~ 14,33 55,091 6.15 

3 - H y d r o x y - l - ( t e t r a h y d r o f u r a n y l ) -  and 3 - H y d r o x y - l - ( t e t r a -  

IYi-eld, I- 
I+ 

N i 

15,38 j 39 
10,77 40 
8,24 [ 51 

14,541 50 

* F o r  (IIIa-c)  wi th  decompos i t ion .  Compounds  
t a l l i zed  f r o m  ethyl  ace ta te .  
* Ca lcu la ted  on the (In-c).  

(IIIa-d) w e r e  r e c r y s -  

TABLE 2. pKOH Values fo r  the 3 - H y d r o x y -  
l ,  6 - d i h y d r o p y r i d a z i n -  6 -ones  

Compound 

lIlb 
Illc 
Ilia 
llId 

l a  7. 9 
IV 8. g 

PKoH 

3,98+-0,04 
4,14+-0,02 
5,82 +- 0,06 
5,83-+0,03 
5,65 -+ 0,03 
5,62 -- 0,03 

Analytical wave- 
length, nm 

318 
321 
308 
308 
303 
303 

an N - H  bond. It mus t  be ment ioned  that  ab so rp t i on  in this r eg ion  is c h a r a c t e r i s t i c  f o r  1 , 6 - d i h y d r o p y r i d a z i n -  
6 -ones  unsubs t i tu ted  at Nt, inc luding  (In}, as  has  been  es t ab l i shed  by Sheinker  et a l .  [6] and has  been  
shown by us fo r  compounds  (Ib, c). This ind ica tes  that  (IIIa-d} a r e  N 1 de r i va t i ve s .  In these  compounds  (see 
[6]) a b r o a d  abso rp t ion  band is o b s e r v e d  in the 2500-2650 c m  -1 r eg ion  which  appa ren t l y  shows the p r e s e n c e  
of an i n t e r m o l e c n l a r  hydrogen  bond a r i s i n g  be tween  the ca rbony l  and the h y d r o x y  groups .  

In o r d e r  to d e t e r m i n e  the pos s ib l e  l a c t t m - l a c t a m  t a u t o m e r t c  f o r m s ,  f o r  (I l ia-d),  we m e a s u r e d  the 
ionizat ion cons tan t s  of t he se  compounds  in aqueous solut ion.  The gene ra l  s c h e m e  of  the p ro to ly t i c  [7-9] 
equ i l i b r i um in aqueous  so lu t ions  fo r  3 - h y d r o x y - l , 6 - d t h y d r o p y r i d a z i n - 6 - o n e s  includes  the N 2 p ro tona t ion  of  
the ca t ion  (~) ,  the m o l e c u l a r  f o r m  (fi), the anion (7) f o r m e d  by  the ioniza t ion  of these  compounds  at the 
O - H  bond, and the dianion (~) a r i s i n g  on ioniza t ion  at the N 1 - H  bond. 

OH OH O- O~ 

I - I N ~  +I t+ HN +H + HN +H + 
IL It il II 
O O O O 

I~K N II-i- PKo II PKN If 
a ~ v 6 

It p roved  to be imposs ib l e  to d e t e r m i n e  the pK a va lues  in s t r o n g l y  ac id  med ia  f o r  the compounds  
s tudied b e c a u s e  of  the i r  ins tabi l i ty .  Table  2 gives  the pK a va lues  fo r  compounds  (Ilia-d}; s ince  the l a t t e r  
a r e  be tween  3.98 and 5.83, it m a y  be c o n s i d e r e d  that  they  r e l a t e  to the  d i s soc ia t ion  of the hydroxy  g roup  
(the fi fo rm)  [9]. Consequen t ly ,  i t  m a y  be a s s u m e d  that  compounds  (IIIa-d) ex i s t  in the h y d r o x y  f o r m .  The 
i n c r e a s e  in the ac id i ty  of  (IIIb) and (IIIc) as  c o m p a r e d  wi th  (Ilia} is appa ren t l y  due to the e l e c t r o n - a c c e p t i n g  
influence of the subs t [ tuen t s ,  but  in this ca se  the p r e s e n c e  of  a hyd roxy  g roup  is not  a m a t t e r  of doubt. 

An a p p r o x i m a t e  eva lua t ion  of  the pK values  shows that  the p a s s a g e  f r o m  the monoan ion  to the dianion 
takes  p lace  only  at  pH > 13, as has been  shown m o r e  than once  [7, 9] in the s tudy  of the s t r u c t u r e  of o the r  
3 - h y d r o x y  de r iva t i ve s  of 1 , 6 - d t h y d r o p y r t d a z i n - 6 - o n e .  

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

The IR s p e c t r a  w e r e  obta ined on a UR-20  i n s t r u m e n t  in the 900-1800 c m  -1 r eg ion  (NaC1 p r i s m )  and 
the 2300-3200 c m  -1 r e g i o n  (LiF pr i sm} in pa ra f f in  oil  and hexach lo robu tad tene .  In the pK a de t e rmina t ions  
we used 1 . 4 - 2 . 1 0  -4 M aqueous  so lu t ions  of (IIIa-d).  Ace t a t e  buf fe r  m i x t u r e s  w e r e  used the pH values  of 
wh ich  w e r e  d e t e r m i n e d  on an L P U - 0 1  pH m e t e r  c a l i b r a t e d  wi th  a hyd rogen  phthala te  buf fe r  solut ion.  The 
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pK a de terminat ions  were  p e r f o r m e d  at a t e m p e r a t u r e  of 20 �9 1~ The UV spec t r a  were  obtained on a 
"Specord" ins t rument  (GDR). 

3 - H y d r o x y - l - ( t e t r a h y d r o f u r a r y l ) - l , 6 - d i h y d r o p y r i d a z i n - 6 - o n e s  (IIIa). a) A m i x t u r e o f 4 . 5 g ( 0 . 0 4 m o l e )  
of (Ia) [10], 20 ml of hexamethyldis i lazane ,  and 2 ml of ch loro t r imethy ls i l ane  was heated without the access  
of mois tu re  at 160-170~ for  4 h, and then the excess  of hexamethyld i s i l azane  was dis t i l led off under  reduced 
p r e s s u r e  in a cu r ren t  of d ry  ni t rogen at a bath t e m p e r a t u r e  not exceeding 80~ The res idue  of (IIa) was 
dissolved in 25 ml of d ry  benzene and, with s t i r r ing  and cooling to -20~C, 2.7 ml (0.03 mole) of 2 -ch lo ro -  
t e t rahydrofuran  [11] was added, the t e m p e r a t u r e  was kept at - 2 0  to -10~ for  8 h, and then the mixture  was 
evapora ted  at 2-3 m m  to a viscous  syrup (all the operat ions  were  p e r f o r m e d  in a cur ren t  of dry nitrogen) 
which was dissolved in 20 ml of ethyl aceta te  and, with s t i r r i ng  and cooling to -20~ 2 ml of ethanol was 
added. The prec ip i ta te  that deposited was rapidly  f i l te red  off and was washed twice with ethyl aceta te .  The 
f i l t ra tes  were  combined and evapora ted  under reduced p r e s s u r e .  

b) Compound (IIa) was obtained as in method a) but was dist i l led in vacuum. The yield of (IIa) was 8.1 
g (79%), bp 88-90~C (2 mm),  mp 60-62~ The (fla) was t r ea t ed  with 2-cKloro te t rahydrofuran  as in method a. 

Compounds (IIIb) and (IIIc) were  obtained in a s i m i l a r  manner  to (Ilia) f r o m  (IIb) and (lic), r e s p e c -  
t ively.  

4 ,5 -Dich loro-3 ,6-b i s ( t r imethy ls i loxy)pyr idaz ine  (IIb). This was obtained s i m i l a r l y  to (Ha) f r o m  4.3 g 
(0.02 mole) of (Ib) [12], 13 .6mlo fhexamethy ld i s i l azane ,  and1.36ml  of cb loro t r imethy ls i l ane .  The yield of 
(lib) was 6.65 g (86%), bp 112-113~ (3 mm),  mp 55-56~ 

4 ,5 -Dibromo-3 ,6 -b i s ( t r imethy l s i loxy)pyr idaz ine  (IIc). This was obtained in a s i m i l a r  manner  to (IIa) 
f r o m  10.9 g (0.04 mole) of (Ic) [12], 20.1 ml of hexamethyld is i lazane ,  and 2 ml of ch loro t r imethyls i lane .  
The yield of (IIc) was 13.1 g (78~), bp 125-127~C (2 mm),  mp 71-72~ 

3 - H y d r o x y - l - ( t e t r a h y d r o p y r a n y l - l , 6 - d i h y d r o p y r i d a z i n - 3 - o n e  ([lid). With s t i r r ing  and cooling to 0~C, 
4.3 ml (0.04 mole) of 2 -ch lo ro te t r ahydropyran  [13] was added to a benzene solution of (Tin) and the mixture  
was kept at 20~ for  2 h and at 40-50~ for  7 h. Then it was  worked up as for  (IIIa). Solvolysis was per= 
fo rmed  at 0~ and then the t e m p e r a t u r e  was r a i s ed  to 20~ and the mixture  was kept  at this t e m p e r a t u r e  
for  30 min. The fur ther  working up was s i m i l a r  to that for  (Ilia). 
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