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The p rev ious ly  desc r ibed  method for  the one - s t ep  synthes is  of a r y l t r i n i t r o m e t h a n e s  f r o m  
a r a l d o x i m e s  may  be ut i l ized for  the p repa ra t ion  of t r in i t romethy l  de r iva t ives  of pyridine 
and thiophene. In the l a t t e r  case ,  in addition to the convers ion  of the oxime group into the 
t r in i t romethy l  group, n i t ra t ion of the thiophene r ing also occurs .  

A s ing le - s t age  syn thes i s  of a r y l t r i n i t r o m e t h a n e s  f r o m  a ra ldox imes  has been desc r ibed  p r e v i o u s l y  
[2]. This  pape r  shows that  he te rocyc l ic  t r in i t romethy l  de r iva t ives  may  also be obtained by this  method.  
Thus,  a - f o r m y l p y r i d i n e  oxime on t r e a t m e n t  with N204 gives  a 65 % yield of (~- t r in i t romethylpyr id ine .  Like 
o ther  a r y l t r i n i t r o m e t h a n e s  [3], t r in i t romethy lpyr id ine  on t r e a t m e n t  with hot alcoholic alkal i  i s  conver ted  
into the po t a s s ium sal t  of d in i t romethylpyr id ine .  On acidification,  d in i t romethylpyr id ine ,  which ex is t s  as 
an in te rna l  sa l t  [4], i s  obtained,  and this  ~ -d in i t r ome thy lpy r id ine  r e a c t s  with N~O 4 to give a 68% yield 
of a - t r i n i t r o m e t h y l p y r i d i n e .  

CH=NOH C(NO2) 3 CtNO2)~K + C(NO2) 2- 

N N204 iN KOH N HCI ~ N H  

alcohol N~O~ I 

Examina t ion  of the r eac t ion  of N204 with a ldoximes  of the thiophene s e r i e s  shows that, in addition 
to convers ion  of the oxime group into t r in i t romethyl ,  n i t ra t ion of the thiophene r ing a lso  occur s .  Thus, 
the r eac t ion  of N204 with ~ - th iophenea ldox ime  gives  a pentani t romethyl th iophene in 1.6% yield.  The same  
compound is  obtained by reac t ion  of N204 with 5 -n i t ro -2 - th iophenea ldox ime  (50% yield).  

c,--,o, N,o N,O,o  

The posi t ions  of the ni t ro groups  were  es tab l i shed  by convers ion  of 2 ,4 -d in i t ro -5 - t r in i t romethy l th iophene  
into the known [5] 2 ,4 -d in i t ro th iophene-5-ca rboxyl ic  acid. 

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

- T r i n i t r o m e t h y l p y r i d i n e .  To a solution of 20 g (0.16 mole) of ~ - f o r m y l p y r i d i n e  oxime [6] (mp 110- 
112 ~ C) in  1 l i ter  of dry  ace ton i t r i l e ,  cooled to 3 ~ C, there  was added dropwise  with s t i r r i ng  45 g (0.49 mole) of 
N204. An additional 180 g (1.95 mole) of N204 was  added all at once, and the mix tu re  was heated quickly 
to 55 ~ C. The mix tu re  was evapora ted  at r oom t e m p e r a t u r e  until it s epa ra t ed  into an aqueous acid l aye r  
and an oil; the oil c rys t a l l i zed  on standing. The a - t r i n i t r o m e t h y l p y r i d i n e  (I) was  f i l t e red  off, washed with 
water ,  and dried in a i r  giving 24.2 g (64.6%), mp 70-72 ~ C (from methanol) .  Found, %: C 31.46, 31.81; 

* F o r  pa r t  VII, see  [1]. 
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H 1.48, 1.79; N 24.60; 24.36. Calculated for  C6tI4N406, %: C 31.59; H 1.77; N 24.56. The IR spec t rum 
(1625, 1600, 1582, 1300 and 808 cm-l)  showed the p resence  of the t r in i t romethyl  group [7]. ~ - T r i n i t r o -  
methylpyr idine  is  a co lo r l e s s  c rys ta l l ine  solid, insoluble in the cold in caustic alkalies,  but readi ly  solu- 
ble in H2SO4, alcohol, dichloroethane,  and chloroform,  and sparingly soluble in pe t ro leum ether .  

Reaction of ~ -Tr in i t rome thy lpy r id ine  (I) with Alcoholic Alkali. To a solution of 3.5 g (0.015 mole) 
of I in 10 ml of alcohol was added a solution of 2 g (0.036 mole) of KOHin 20 ml of alcohol. The reac t ion  
mixture  was heated to boiling, and the prec ip i ta te  which separa ted  was f i l t e red  off, washed with a small  
amount of water ,  and dr ied in a i r  to give 1.5 g (43%) of the salt II. Recrys ta l l iza t ion  of this f rom water  
gave 0.7 g of coarse ,  br ight-yel low c rys t a l s  of the potass ium salt  II, mp 214-215 ~ C (vigorous decompo- 
sition). Found, %: K 17.52, 17.50. Calculated for  C6H4N304K, %: K 17.67. To an aqueous solution of 0.5 
g (0.0022 mole) of the salt  II was added dropwise 5% HC1 until the solution no longer  became turbid. The 
oil which f i r s t  separa ted  soon crys ta l l ized ,  and the oE-dihitromethylpyridine (III) was f i l te red  off, washed 
with water ,  and dr ied  in a i r  to give 0.25 g (62%), mp 115-115.5~ (decomp, f r o m  water) ,  oz-Dinitromethyl-  
pyridine is  a yellow c rys ta l l ine  solid, sparingly sotuble in organic  solvents but readi ly  soluble in aqueous 
caust ic  a l k a l i e s  and the carbonates  and b icarbonates  of the alkali meta ls .  

Reaction of N204 with o~-Dinitromethylpyridine (III). To a solution of 0.5 g (0.0027 mole) of III in 70 
ml of d ry  acetoni t r i le  was added 5 ml (0.054 mole) of N204, and the react ion mixture  heated to 70 ~ C. The 
c~-tr ini t romethylpyridine was isolated as in the react ion of N204 with ~ - fo rm y lp y r id in e  oxime, to give 0.4 
g (68%) of c~- t r ini t romethylpyr idine.  A mixed mp with an authentic sample gave no depress ion .  

Reaction of N204 with 5-Nitrothiophenealdoxime.  2- Thiophenealdehyde was obtained by the Vi l smeie r  
formyla t ion  of thiophene [8]. It was ni trated with HNO 3 in acet ic  anhydride to give 5-ni t ro-2- th iopheneal -  
dehyde diacetate ,  which, on hydrolysis ,  gave 5-ni t ro-2- th iophenealdehyde [9-11]. The oxime of these al-  
dehydes were  p repa red  in the usual way. 

To a solution of 2 g (0.012 mole) of 5-ni t rothiophenealdoxime (mp 156 ~ C) [12] in 50 ml of dry ace-  
toni t r i le  cooled to -5 ~ C, was added a solution of 15 g (0.163 mole) of N204 in 20 ml of dry acetoni t r i le .  
The f i r s t  half of the oxide mix ture  was added dropwise,  and the second half quickly. The reac t ion  mixture  
was then heated rapidly to 60 ~ C. After evaporation,  the res idue of 2 ,4-d in i t ro-5- t r in i t romethyl th iophene  
(IV) was drained and then washed with a mix ture  of hexane and ch loroform to give 1.9 g (50%) of product,  
mp 84-85 ~ C (decomp, f rom a c h l o r o f o r m - h e x a n e  mixture) .  Found, %: C 18.62, 18.74; H 0~ 0.64; N 
21.56,21.56; S 9.91, 10.17. Calculated for. CsHNsO10S, %: C 18.58; H 031;  N21.67; S 9.92. The IR spec t rum 
(1640, 1600, 1537, 1347, 1297, and 803 cm-1) , indicated the p resence  of the t r in i t romethyl  group [7]. 

On boiling with concentra ted HNO3, IV was conver ted  in 34 % yield into 2 ,4-d in i t ro-5- th iophenecar -  
boxylic acid, mp 135-136 ~ C (from water)  [4]. Found, %: C 27.58, 27.38; H 0.88, 0.98; N 15.06, 14.87. 
Calculated for  CsH2N206S , %: C 27.54; H 0.92; N 14.70. 

Reaction of N204 with 2-Thiophenealdoxime.  A 3-g  (0.0024 mole) quantity of 2-thiophenealdoxime 
(rap 142" C [13]) was reac ted  with N204 as descr ibed  i n t h e p r e c e d i n g e x p e r i m e n t s ,  giving 0.11 g (1.6%) of 
2 ,4-d in i t ro-5- t r in i t romethyl th iophene .  A mixed mp with mate r i a l  obtained as descr ibed  above gave no 
depr e s s ion. 

1. 
2. 
3. 
4. 

5. 
6. 
7. 

80 
9. 

L I T E R A T U R E  C I T E D  

L. I. Khmel 'ni tski i ,  O. V. Lebedev, V. I. Slovetskii,  and S. S. Novikov, Izv. AN SSSR, OKhN, 678, 1961. 
L. I. Khmel 'ni tski i ,  S. S. Novikov, and O. V. Lebedev, Izv. AN SSSR, OKhN, 2020, 1960. 
A. I. Titov and V, V. Smirnov, DAN, 83, 243, 1952. 
V. I. Slovetskii,  L. I. Khmeltnitskii ,  O. V. Lebedev, T. S. Novikova, and S. S. Novikov, KhGS [Chem- 
i s t ry  of Heterocycl ie  Compounds], 835, 1965. 
J. Rinkes, Rec. t rav .  chim., 52, 538,1933. 
V. Boehelheide and W. Linn, J. Am. Chem. Soc., 76, 1286, 1954. 
V. I. Slovetskii,  V. A. Shlyapoehnikov, S. A. Shevelev, A. A. Fa inz iPberg ,  and S. S. Novikov, Izv. 
AN SSSR, OKhN, 330, 1961. 
Organic Syntheses [Russian translat ion],  IL, Moscow, Vol. 4,475, 1953. 
Cheng-Yeh Y'fianm, Chiai-Hsipg Yao, Kuei-Ying Su, Fu-Chiu Yang, and Yao Hsuch Msiien, Pao, 7, 
245, 1959; C. A., 5_4, 12097, 1960. 

544 



10. T. Patrick and W. Emerson, J. Am. Chem. Sot., 74, 1356,1952. 
11. G. Gover, J. Am. Chem. Soc., 7_5, 4585, 1953. 
12. E. Hermann, US Patent no.264946, 1953; C. A., 48, 8264,1954. 
13. E. Rodd, ed., Chemistry of Carbon Compounds, IVA, 218,1957. 

545 


