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I. SYNTHES~S 

N. I. Shapranova, I. N. Somin, 
and S~ G. Kuznetsov 

O X I M E S  

UDC 547.773' 781 

The production of 1-methyl-subst i tuted pyrazo le - ,  imidazole- ,  A~-pyrazoline -,  and A 2- 
imidazol inecarbaldehyde oximes is descr ibed .  The alkylation of 1-methyl imidazole-  
and 1-methyl-A2-pyrazol inecarbaldehyde oximes with methyl iodide and ~ ,w-diha lo-  
genoalkanes forms  qua te rnary  and b i squa te rnary  ammonium derivat ives ,  respec t ive ly .  
The qua te rnary  der iva t ives  of 1-methylpyrazolecarbaldehyde oximes are obtained by 
the oximation of the corresponding qua te rnary  der ivat ives  of the aldehydes; the d i rec t  
methylat ion of these oximes e i ther  does not take place or leads to the formation of 
nitrone s .  

Continuing an investigation of carbaldehyde oximes of ni t rogen-containing he te rocyc les  [1], which are 
of prac t ica l  importance [2], we have effected the synthesis  of aldoximes of carbaldehyde der ivat ives  of 1- 
methylpyrazole  (I-HI), 1-methyl imidazole  (W-VII), 1-methyl-A2-pyrazol ine  (VIH), and 1-methyl-A~-imid - 
azoline (IX) (Table 1) and the i r  qua te rnary  (X-XI) and b i squa te rnary  (XVI-XVIII) ammonium der ivat ives  
(Table 2).* 

We have descr ibed  the py razo le -  and pyrazol inecarbaldehydes  n e c e s s a r y  for  the synthesis  of the 
oximes previous ly  [5]. The 1-methyl imidazolecarbaldehydes  and their  diethyl acetals  were obtained by the 
react ion of 1 -methy l imidazo l -2-y lmagnes ium and 1-methyl imidazol -5-y lmagnes ium halides [6, 7] with di-  
methyl formamide  and or thoformic  e s t e r ,  and the diethyl acetal  of 1-methyl-A2-imidazol ine-2-aldehyde by 
the method of Iversen  and Lund [11]. 

2. K2CO 3 ~ , N /  

CH 3 CH 3 CH 3 

X l X ,  XX 

X = I, C HaSO 4 

P o s i t i o n  o f  Crt=N(O)Ctr ,  XlX -- 3, XX -,~ 

The oximation of the aldehydes was pe r fo rmed  both in acid (method A) and in neutra l  (weakly alkaline) 
(method B) media; in some cases ,  the la t te r  promotes  the formation of a less stable i somer  [9]. Because 
of the instabil i ty of the corresponding aldehyde [8], the oxime (IX) was obtained by the simultaneous 
hydrolys is  and oximation of the acetal  in an acid medium. Some oximes had melting points which var ied  
according to the method of oximation (I, II) or  unsharp melting points (IA, IIB, VII), which somet imes  (liB) 
changed when the sample was s tored .  This indicated the formation of mixtures  of i somers  and thei r  mutual 
t ransformat ion ,  which was conf i rmed by PMR spec t ra .  However,  it must  be mentioned that in the major i ty  

*While the p resen t  communicat ion and subsequent ones were  being p repa red  for printing, a paper  [3] ap- 
peared  in which the synthesis  and some proper t i es  of the oximes (VII), (XH), and (XIV) are  descr ibed .  The 
oxime (IV) was known previous ly  [4]. 
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of cases  the melt ing point is not a c r i t e r ion  of the configurat ional  individuality of an oxime.  Compounds 
(Ill, X, XI, XIV, and XVIII), jus t  like (I) and (II) a re  mix tu res  of s t e r e o i s o m e r s  but they me l t  within a two-  
degree  range .  It is l ikely that  at high t e m p e r a t u r e s  [all the oximes  mentioned apar t  f rom (I) and (II) me l t  
above t50~ i somer iza t ion  and des t ruct ion p r o c e s s e s  take place in the solid phase and the t e m p e r a t u r e  r e -  
corded does not r e f l ec t  the initial  s ta te  of the subs tance .  

In a t tempts  to quaternize the oximes (I) and (II) with methyl  iodide and dimethyl  sulfate,  the c o r r e -  
sponding ni t rones  (XIX, X-X) were  isolated,  the i r  s t ruc tu re s  being conf i rmed  by independent syn theses .  

Under the same  condit ions,  the oxime (III) p roved  to be iner t  with r e spec t  to methylat ing agents .  A 
p re fe ren t i a l  alkylation of the ni t rogen of the oxime group as compa red  with the ni t rogen of the ring was ob-  
s e rved  for  6 -methy lpyr id ine -2 -ca rba ldehyde  oxime [10]. Apparent ly ,  an inc rease  in s t e r i c  hindrance ad-  
jacent  to the pyr id ine- l ike  ni t rogen atom and a fall  in its bas ic i ty  leads to a change in the ra t io  of the 
nucleophilte p rope r t i e s  of the r ing and the oxime ni t rogen a toms in favor  of the l a t t e r .  In the absence of 
compet ing nucleophilic cen t e r s  - in the cor responding  aldehydes - quaternizat ion of the ring takes place 
without compl ica t ions .  Consequently,  the oximes (X) and (XI) were  obtained by the oximation of qua te rnary  
de r iva t ives  of the aldehydes~ The qua te rna ry  and b i squa t e rna ry  der iva t ives  (XII-XVllI) a re  read i ly  fo rmed 
during the n o r m a l  quaternizat ion of the oximes (IV-VIII) with methyl  iodide, 1 ,3-d ibromopropane ,  and 1,4- 
diiodobutane (method C).* ~ t t emp t s  to quaternize the oxime (IX) proved  unsuccessful ,  which is apparent ly  
due to fea tu res  of its s t ruc tu re .  

EXPERIME NTAL 

l-Methylimidazole-2-carbaldehyde. At room temperature, 5.4 ml of dimethylformamide was added 
to a solution of l-methylimidazol-2-ylmagnesinm bromide in tetrahydrofuran obtained from 4.6 g (0.056 
mole) of l-methylimidazole [6], and the mixture was boiled for 3 h. On the following day, it was decom- 
posed with hydrochloric acid; the aqueous solution was washed with ether, saturated with anhydrous potas- 
sium carbonate, and repeatedly extracted with ether. After the elimination of the ether and distillation, 
3.77 g (65%) of the aldehyde was obtained with bp 90-93~ (II ram) [II]. 

Diethyl Acetal of l-Methylimidazole-5-carbaldehyde. To a solution of l-methylimidazol-5-ylmag- 
nesium chloride obtained from 5.84 g (0.059 mole) of 5-chloro-l-methylimidazole [7] in 45 ml of tetra- 
hydrofuran was added 65 ml of dry benzene, and 75 ml of the solvent was distilled off; 8 g of orthoformie 
ester in I0 ml of benzene was added to the residue and the mixture was stirred at I00-I15~ for 2 h 30 rain. 
The cooled mixture was decomposed with a saturated solution of ammonium chloride, the organic layer 
was separated off, the aqueous layer was saturated with anhydrous potassium carbonate and extracted with 
ether. After the elimination of the solvent from the combined extracts and distillation, 4.05 g (45%) of the 
acetal was obtained; bp I16.5~ (4 ram); n~ 1.4730. Found, %: C 58.7; H 8.6; N 14.9. C5HTN30. Calcu- 
lated, %: C 58.7; H 8.7; N 15.2. 

l-Methylimidazole-5-earbaldehyde was formed in quantitative yield by the acid hydrolysis of the 
acetal, mp 47-52~ [12]. 

4-C hloro-l-methylimidazole-2 -e arbaldehyde (rap 74- 77~ ) and 5-chloro-l-methyl-2 -c arbaldehyde 
(oil) were obtained with yields of 50-60% from 4-chloro- and 5-chloro-l-methylimidazoles [13], respective- 
ly, as for the preparation of l-methylimidazole-2-carbaldehyde. They were characterized in the form of 
the oximes (Table I). 

1 , 2 - D i m e t h y l - 3 ( 5 ) - a n d - 4 - f o r m y l p y r a z o l i u m  iodides were  obtained by  heating 1 - m e t h y l p y r a z o l e - 5 -  
and -4 -ca rba ldehydes  [5] in an excess  of methyl  iodide at  100~ for  13 and 3 h, r e spec t ive ly .  The sal ts  
fo rmed ,  with mp 162-163~ (about 100~c) and 168-170~ (85~c), r e spec t ive ly ,  were  cha r ac t e r i z ed  through 
the oximes (Table 2). 

Oximation of the Aldehydes .  A. A sma l l  excess  of a concent ra ted  aqueous solution of hydroxylamine 
hydrochlor ide  was added to an acidified solution of one of the a ldehydes.  After  2-3 h, the mixture  was made 
alkaline with 50% po tass ium carbonate  solution and the oxime was f i l te red  off or was ex t rac ted  with ch lo ro -  
f o r m .  In the p repa ra t ion  of the oxime (IX), 1.1 g of the aceta l  of the corresponding aldehyde [8] and 0.43 g 
of hydroxylamine hydrochlor ide  were  d issolved in 5 ml  of 3 N hydrochlor ic  acid, the solution was boiled 
for  3 h and was sa tu ra ted  with anhydrous po tass ium carbonate  to a po r r idge - l ike  cons is tency,  and the oxime 
was ex t r ac t ed  with ch lo ro fo rm 10-12 t i m e s .  

*In these oximes  the bas ic i ty  of the r ing is higher  or cons iderably  h igher  than in the oximes (I-III) .  
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B. To a solution of the aldehyde in ethanol was added a fi l tered ethanolic solution of free hydroxyl-  
amine obtained by neutral izing its hydrochloride with the calculated amount of sodium ethoxide. After 
2-3 h, the ethanol was evaporated off and the oxime was obtained. In the preparat ion of (VIII), to s solution 
of the aldehyde [5] in a small  amount of water  was added a solution of hydroxylamine hydrochloride (159 
excess) previously neutral ized to pH 8, the react ion mixture was left in an atmosphere of argon for 30 min, 
a solution of potassium carbonate was added to pH 10, the oxime was extracted with ether,  the solvent was 
driven off, and the oil so obtained was converted into the crystal l ine hydrochloride by means of an ethanolic 
solution of hydrogen chloride.  

For  the prepara t ion of the methiodides of the oximes, the corresponding bases  were t reated with an 
excess  of methyl iodide in ethanol at room tempera ture  (XV); in a mixture of acetone and alcohol (2 : 1) at 
the boil for 4 h (XII, XIV); or  in acetone at 100~ for 4 h (XIII). In the preparat ion of the b is (quaternary  
ammonium) derivat ives a mixture of the corresponding free oxime and of a dihalogenoalkane (molar rat io 
2 : 1 )  was heated in dimethylformamide at 100~ for 3 h (XVI), 7 h (XVII), or  13 h (XVllI). 

The Nitrones (XIX and XX). The oximes (19 and (II) Were t reated with an excess  of methyl iodide at 
100~ or with dimethyl sulfate at room tempera ture .  The result ing salts,  unstable in an acid medium, 
were made alkaline with potass ium carbonate solution and subjected to extraction with chloroform.  This 
gave the crysta l l ine  ni trones with mp 102-110~ (from carbon tetraehloride) (XIX) and 115-117~ (from 
carbon tetrachloride) (XX). For  (XX): found, ~ :  C 522 ;  H 7.0; N 30.3. CGHgN~O. Calculated, ~ :  C 51.8: 
H 6.5; N 30.1. Both ni trones were also obtained f rom the corresponding aldehydes and N-methylhydroxyl-  
amine under the conditions for the formation of oximes (method B for VIII). ~ mixture of samples obtained 
by different methods melted without depression,  and the samples had identical IR spec t ra .  After  t rea tment  
by the method described,  the oxime (Ill) was recovered  unchanged. 

The melting points were determined on a Kofler block. 
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