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A number  of dini t ro-2-methyl indol ines  (5,6-, 6,7-, and 5,7-) were synthesized by the n i t ra -  
tion of n i t ro-2-methyl indol ine  i s o m e r s .  The positions of the nitro groups in each case were 
proved by means of NMR and electronic spectra .  

Some dinitro derivat ives of indoline itself have been descr ibed in [1-3]. Similar  information on indol- 
ine homologs is completely absent.  

This communicat ion is devoted to the synthesis of some dinitro derivat ives of 2-methylindoline.  The 
la t ter  are of interest ,  since it is known that the introduction of a methyl  group into molecules  of physio-  
logically active compounds resul ts  in the manifestation by these compounds of an absolutely opposite effect 
(antimetabolites) [4]. 

The star t ing 2-methylindoline was obtained in 85% yield from 2-methylindole by using a somewhat 
modified method [5] of reduction by zinc in hydrochlor ic  acid. The nitration of 2-methylindoline with nitric 
acid in an aprotic solvent (acetic anhydride) gave 5 -n i t ro - l - ace ty l -2 -methy l indo l ine ;  the nitration of 2- 
methylindoline with a ni trat ing mixture gave 6-ni t ro-2-methyl indol ine when ni t r ic  acid with sp. gr .  1.46 was 
used instead of ni tr ic  acid with sp. gr .  1.52, as in the method in [3]. This made it possible to considerably 
simplify the nitration due to less resinif icat ion and, consequently, gave a pure r  nitroindoline with an i n -  
c rease  in its yield to 98%. A quantitative yield of 6 -n i t ro - l -ace ty l -2 -methy l indo l ine  was obtained by the 
acylation of 6-ni t ro-2-methyl indol ine  with acetic anhydride.  

The acetyl  der ivat ives  of the mononitro i somers  were ni trated in an aprotic medium (acetic anhydride) 
using fuming ni t r ic  acid (sp. g r .  1.51). The nitration of 5 -n i t ro - l - ace ty l -2 -methy l indo l ine  gives 5,7-di-  
n i t ro - l - ace ty l -2 -methy l indo l ine ,  while the nitration of the 6-ni tro i somer  gives a mixture of 5,6- and 6,7- 
d in i t ro - l -ace ty l -2 -methy l indo l ines ,  which were separated by crysta l l izat ion and preparat ive  th in- layer  
chromatography.  The acetyl  p ro tec tors  of all of the synthesized dinitro i somers  were removed by the 
usual method by refluxing with hydrochlor ic  acid (1 : 1). 

The positions of the nitro groups in all of the synthesized dinitro i somers  were conf i rmed by means 
of the NMR spect ra .  Two doublets with chemical  shifts of 6.80 and 7.16 ppm (J0 = 6.5 Hz) are  observed in 
the spec t rum of the 6,7-dinitro i somer .  The spec t rum of the i somer ic  5,6-dini t ro-2-methyl indol ine has 
two singlets with chemical  shifts of 7.60 and 6.80 ppm, corresponding to the protons in the 4- and 7-posi-  
tions, while the spec t rum of the 5 ,7 - i somer  is charac te r i zed  by two singlets with chemical  shifts of 7.53 
and 6.76 ppm, corresponding to the 4-H and 6-H protons.  

The compounds with meta and ortho orientations of the ni t ro  groups make it possible to distinguish 
the e lectronic  spec t ra .  F rom a compar ison  of the spect ra ,  it is apparent that the absorption band of the 
5,7-dinitro i somer  is more  intense and shifted to the shor t -wave region as compared  with the spec t ra  of 
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the 5,6- and 6,7-dinitro i somers .  A compar ison of the absorption spec t ra  of the dinitro i somers  and their  
corresponding acetyl ~ a l o g s  shows that the e l e c t r o n - a c c e p t o r  effect of the acetyl group leads to a hypso-  
chromic  shift of the absorption bands with a corresponding decrease  in intensity. 

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

2-Methylindoline. A one- thi rd  portion of zinc dust [from a total of 70 g El.1 g-atom)] was added to a 
solution of 20 g (0.15 mole) of 2-methylindole in 70 ml of butanol, and a total of 550 ml of hydrochloric  acid 
(1 : I) was added dropwise.  The second portion of zinc dust was introduced after  1 h, while the third portion 
was introduced after  another 1.5 h. At the end of the reaction,  the unchanged zinc dust was removed by 
fil tration, and the fi l trate was made alkaline with ammonia .  The indoline was extracted with three 30-40 
ml  portions of butanol. The butanol was removed  by distil lation, and the indoline was vacuum distil led to 
give 17 g (85%) of a fraction with bp 106 ~ (15 ram) and n~ 1.5702 (n~ 1.5719 [5]). 

5 -Ni t ro - l - ace ty l -2 -methy l indo l ine ,  5-Nit ro-2-methyl indol ine  [1], 6 -Ni t ro - l -ace ty l -2 -methy l indo l ine ,  
and 6-Nit ro-2-methyl indol ine  [3]. These were obtained by known methods.  The constants of the synthesized 
compounds were in agreement  with the l i tera ture  data. 

5 ,7 -Din i t ro - l -ace ty l -2 -methy l indo l ine .  A total of 2.5 ml of ni t r ic  acid with sp. gr .  1.50 was added 
dropwise with ice cooling to a suspension of 8 g (0.04 mole) of 5 -n i t ro - l -ace ty l -2 -methy l indo l ine  in 15 ml 
of acetic anhydride.  At the end of the addition of the ni t r ic  acid, the tempera ture  of the react ion mixture 
increased  sharply and the solid mater ia l  dissolved and reprecipi ta ted in a short  t ime. The react ion mass  
was poured into ice water ,  and the precipitate was washed with water  and ether  to give 6.8 g (68~) of a prod-  
uct with mp 134 ~ (from toluene). UV spect rum:  ~max,  nm {log~): 234 (4.03), 349 (4.00). Found %: C 49.4, 
49.4; H 4.4, 4.6. CllHllN305. Calcula ted%: C 49.9; H 4.2. 

5 ,7-~in i t ro-2-methyl indol ine .  A 2 g (0.008 mole) sample of 5 ,7-d in i t ro - l -ace ty l -2-methyl indol ine  
was heated on a boil ing-water  bath for 1 h with 60 ml of hydrochlor ic  acid (1 : 1) until the solid dissolved. 
The mixture was neutra l ized with concentra ted ammonium hydroxide.  The dark precipi tate  was removed  
by fil tration, washed with water ,  and rec rys taUized  to give 1.2 g (66%) of a mus ta rd -co lo red  powder with 
mp 161 ~ UV spec t rum:  )~max, nm (Iog~): 215 (4.02), 264 (3.99), and 390 (4.12). Found %: C 48.2, 48.3; 
H 4.0, 4.0. CsH9N304. Calculated %: C 48.5; H 4.0. 

5 ,6 -Din i t ro - l -ace ty l -2-methy l indol ine  and 6 ,7-Din i t ro- l -ace ty l -2-methyl indol ine .  A total of 3 ml 
(0.03 mole) of concentrated HNO 3 (sp. gr .  1.51) was added dropwise with ice cooling to a suspension of 7 g 
(0.03 mole) of 6 -n i t ro - l - ace ty l -2 -methy l indo l ine  in 16 ml of acetic anhydride.  At the end of the addition, 
the t empera tu re  of the react ion mass  rose  sharply to 50 ~ and the solid dissolved and subsequently r e p r e -  
cipitated on cooling. The react ion mass  was poured into ice water .  The light-yellow precipitate was fil- 
t e red  and washed success ive ly  with water  and ether  to give 7.8 g of a mixture of 5 ,6-dini t ro-  and 6,7- 
d in i t ro - l - ace ty l -2 -methy l indo l ines .  Three  recrys ta l l i za t ions  from chloroform gave 5 g (58%) of 5,6-di-  
n i t ro - l - ace ty l -2 -me thy l indo l ine  as large,  l emon-colored  c rys ta l s  with mp 169-170 ~ . UV spect rum:  ~ max, 
nm (logs 233 (4.06), 253 (4.06), and 350 (3.93) (chloroform). Found %: C 49.8, 49.8; H 4.2, 4.3. 
CIiHIlN305. Calculated %: C 49.9; H 4.2. 

A total of 1.8 g (24%) of yellow c rys ta l s  of 6 ,7-d in i t ro - l -ace ty l -2-methyl indol ine  with mp 143-145 ~ 
was isolated f rom the mother  liquor after  separat ion of the 5 ,6-d in i t ro - l -ace ty l -2-methyl indol ine  by prep-  
ara t ive  chromatography on aluminum oxide with 13 x 18 cm 2 plates and elution with chloroform.  UV spec-  
t rum:  ) tma x, nm (log g): 230 (4.08) and 346 (3.96). Found %: C 49.5, 49.5; H 4.5, 4.2. CllHilN3Os. Calcu-  
la ted%:  C 4 9 . 9 ; H 4 . 2 .  

5 ,6-Dini t ro-2-methyl indol ine.  A 0.5 g (0.002 mole) sample of 5 ,6-d in i t ro - l -ace ty l -2-methyl indol ine  
was heated on a water  bath for 1 h with 30 ml of hydrochlor ic  acid (1 : 1). The resinous residue was fil tered, 
and the ice-cooled f i l t rate was neutral ized with concentrated ammonium hydroxide. The result ing p re -  
cipitate was f i l tered and washed with water  and a smal l  amount of e ther  to give 0.3 g (63%) of a product with 
mp 176 ~ (from alcohol). UV spec t rum:  hmax,  nm (log e): 231 (4.03), 256 (4.05), 394 (4.04). Found %: C 
48.1, 48.2; H 3.9, 4.0. CgHgN304. Calculated %: C 48.5; H 4.0. 

6 ,7-Dini t ro-2-methyl indol ine.  This compound [0.35 g (76%)] was s imi la r ly  obtained from 0.5 g (0.002 
mole) of 6 ,7 -d in i t ro - l -ace ty l -2 -methy l indo l ine  as c rys ta l s  with mp 104-106 ~ UV spect rum:  ~ max, nm 
(logg):  230 (4.05), 244 (3.96), and 415 (4.14). Found %: C 48,1; 48.3; H 3.9, 4.0. CgH9N304. Calculated %: 
C 48.5; H 4.0. 
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The course of the reaction and the purity of the compounds obtained were chromatographically 
monitored by thin-layer chromatography on a loose layer of activity II aluminum oxide (Brockmann system) 
with a chloroform-saturated ammonium hydroxide system. The UV spectra were obtained with an SF-4A 
spectrometer .  
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