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Some dini tro de r iva t ives  of 1 ,2 ,3 ,4- te t rahydroquinol ine and its N-acy l  analogs were  synthe-  
s ized.  The s t r u c t u r e s  of the dinitro i s o m e r s  obtained were  conf i rmed  by NMR, UV, and IR 
spec t roscop ic  data. 

Severa l  dinitro i s o m e r s  of the 1 ,2 ,3 ,4- te t rahydroquinol ine  (THQ) s e r i e s  were  synthes ized  to obtain 
potential  physiologica l ly  act ive THQ der iva t ives .  In the p r e sen t  study, the prev ious ly  obtained [2] 6 - n i t r o -  
(I) and 7 -n i t r o -THQ (II) and the i r  N-acy l  analogs were  n i t ra ted  in o rder  to synthesize  the dinitro i somer s .  

Except  for  628-dini t ro-THQ (III) [3-5], dinitro de r iva t ives  of the te t rahydroquinol ine s e r i e s  are  un- 
known in the l i t e ra tu re .  The methods desc r ibed  in the l i t e ra tu re  for  the synthes is  of this  compound reduce 
to n i t ra t ion of va r ious  N-subs t i tu ted  THQ in a aprot ic  solvent with fuming ni t r ic  acid. We obtained this  
s ame  i s o m e r  in 50% yield by n i t ra t ion  of N - f o r m y l - T H Q  with a n i t ra t ing mixture  containing a twofold 
amount of n i t r ic  acid (sp. gr.  1.45). 

The ni t ra t ion of I with a n i t ra t ing  mixture  consis t ing of HNO 3 (sp. gr. 1.35) and 93% sulfur ic  acid 
gives only one dini tro i s om er .  Consider ing the or ientat ion ru les  (the p re sence  of a ni t ro group and a 
qua t e rna ry  ni t rogen a tom and methylene group of the piper idine ring), one can expect  the production of 
th ree  reac t ion  products :  

l l l - V  

I l l  8-NO 2 

IV ?-NO 2 

V 5-NO 2 

The compound that  we obtained is not the 6 ,8 - i somer :  it d iffers  fo rm an authentic sample  of the 6 ,8-dini t ro  
der iva t ive  [3] with r e spec t  to R f  value,  mel t ing  point, and UV and NMR spect ra .  The negative Janovsky  
reac t ion  [6, 7], which cons is t s  in the appearance  of intense colorat ion on t r e a t m e n t  of a compound contain-  
ing m e t a - o r i e n t e d  n i t ro  groups with acetone and alkali,  a t tes t s  to the ortho orientat ion of the ni t ro  groups 
in the molecule .  The choice in favor  of the 6 ,7-din i t ro  i s o m e r  (IV) was made on the bas i s  of an analys is  
of the NMR s p e c t r a  of IV and its N- fo rm y l  der ivat ive ,  which are  c h a r a c t e r i z e d  by a smal l  spli t t ing of the 
b roadened  singlet  in the region of absorpt ion of benzene protons  with the following chemical  shifts:  -8 .00  
ppm (in t r i f l uo roace t i c  acid) for  N - f o r m y l - 6 - 7 - d i n i t r o - T H Q  (VI); -7 .57  ppm (in t r i f luo roace t i c  acid) and 
7.89 ppm (in dimethyl  sulfoxide) for  6 ,7 -d in i t ro -THQ (IV). 

The ni t ra t ion of II with a n i t ra t ing  mixture  containing ni t r ic  acid (sp. gr. 1.45) gives  5 ,7 -d in i t ro -THQ 
(VII), which can be i so la ted  in 5-10% yield only when the reac t ion  is c a r r i e d  out at 0 ~ and the react ion  m a s s  
is worked  up d i rec t ly  a f te r  mixing of the reagents .  The p r o c e s s  is accompanied  by pronounced r e s in i f i ca -  
tion. This  so r t  of res in i f ica t ion  was  also noted in the indoline s e r i e s  [8] (indoline is a THQ analog). 

*See [1] for  communicat ion  II. 
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TABLE 2. 

TABLE 1. Resul ts  of Nitra t ion of 7 - N i t r o - N - a c y l -  
THQ 

Acyl 

Formyl 
Acetyl  
Chloroacetyl  
Tr i f luoroace ty l  
Benzoyl 

Ratio of dinitro i s o m e r s  of THQ 

5,7- 

5 
2 

Base 
11 

Base 

7,8- 

1 
1 

T r a c e s  in the mother  l iquor 
1 

None 

7 - N i t r o - N - a c y l - T H Q  

Compound 

VIII 
IX 

X 
XI 

XII 

Acyl 

For  myl 
Acetyl  

Tr i f luoroace ty l  
C hlo roace tyl 
Benzoyl 

Appearance  

Brown needles 
Brown crystals 

Light-yel low pla tes  
Color less  powder 
L igh t - rose  c ry s t a l s  

mp,  ~ 

9O 

104 
102-103 [9] 

99-100 
108 
154 
153-154 [9] 

Empi r i ca l  
fo rmula  

C10H10N203 

CnHgF3N203 

CIIHII CIN 203 

*All of the compounds were  pur i f ied  by r ec rys t a l l i za t ion  f r o m  ethanol. 

Found,% Calc. ,  

C H C H 

S.2 5.0 58.3 4.9 

B.5 3.5 48.2 3.3 

1.8 4.4 51.8 4.3 

The ni t ra t ion of N - f o r m y l -  (VIII), N - a c e t y l -  (IX), N-ch_oroacety l -  (X), N- t r i f luoroace ty l - (XI) ,  and N- 
benzoy l -7 -n i t ro -THQ (XII) was studied. Compounds VIII and IX were  obtained by refluxlng II with HCOOH 
and acetic  anhydride, while X, XI, and XII were  obtained by refluxing with the  appropr ia te  acid chlor ides .  
The yields we re  85-90%. 

The ni t ra t ion of VIII -XII  was c a r r i e d  out with a ni t ra t ing mixture consis t ing of HNO 3 (sp. gr. 1.35) and 
concent ra ted  H2SO 4 at - 1 0  to 0 ~ In this case ,  n i t ra t ion of 7 -n l t r o -N-benzoy l -THQ with subsequent r emova l  
of the benzoyl pro tec t ing  group gives only one compound, which is identical to the 5 ,7 -d in i t ro -THQ (VII) ob- 
ta ined above with r e s pec t  to R f  value and UV and NMR spec t ra .  In all the remain ing  cases  (Table 1), the 
fo rmat ion  of a second dinItro der iva t ive  was also observed.  Start ing f r o m  the or ientat ion ru les ,  one might 
have expected the format ion  of 6 ,7-  (IV) or  7 ,8 -d in i t ro -THQ (XIID. The der ivat ive  obtained p roved  to be the 
7 ,8-d in i t ro  i somer ,  since it differed f rom the p rev ious ly  synthes ized 6 ,7-d in i t ro-THQ.  When the conditions 
for  ni t ra t ion of 7 - n i t r o - N - a c e t y l - T H Q  (IX) were  changed, we sti l l  were  unable to obtain the 6 ,7-dini t ro  i so-  
mer .  The absence of 7 ,8 -d in i t ro -THQ (XII1) in the case of the ni t rat ion of 7 -n i t r o -N-benzoy l -THQ (XID is 
probably  assoc ia ted  with s t e r i c  hindrance,  since the benzoyl group is s t e r i ca l ly  bulky and hinders  the ent ry  
of a second ni t ro  group into the 8 position. However,  a compar i son  of the yields of these i s o m e r s  in the 
ni t ra t ion of IX and XI, which contain acetyl  and t r i f luoroace ty l  groups,  which are  close in volume but differ  
with r e spec t  to e lec t ronic  effects ,  indicates  that it is n e c e s s a r y  to take into account not only s t e r i c  but also 
e lec t ron ic  effects .  

Chromatographic  monitor ing 0f the t r end  of these reac t ions  demons t ra ted  that bas ica l ly  100% conve r -  
sion of the N-acy l  der iva t ives  of 7 -n i t r o -THQ occurs  af ter  6 h and is not accompanied  by deacylation. We 
were  unable to separa te  the 5 ,7-  and 7 ,8-d in i t ro  i s o m e r s  as the i r  acyl der iva t ives  because  of the i r  close 
solubi l i t ies  and R f  values .  A mixture  of these  dinitro der iva t ives  was subjected to acid hydro lys i s  and was 
then s epa ra t ed  p r epa ra t i ve l y  in a thin l aye r  on plates .  

All of the dinitro de r iva t ives  of THQ obtained and the i r  acyl analogs are  br ight ly  co lored  needles  that  
have sharp  melt ing points,  a re  quite soluble in alcohol, acetone,  and e ther ,  and insoluble in pe t ro leum ether .  

The posi t ions  of the n i t ro  groups in all of the synthes ized dinitro i s o m e r s  were  conf i rmed  by means  
of the NMR spec t r a  r e co rded  in dimethyl  sulfoxide (DMSO) solution. Two singlets  with chemical  shifts  of 
7.60 and 8.26 ppm are  obse rved  in the spec t rum of 6 ,8-dini t ro  i s o m e r  (IID. The spec t rum of i somer i c  5 ,7-  
dini t ro-THQ (VID contains two singlets  with chemical  shifts  of 6.73 and 7.70 ppm, while the spec t rum of 
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the 7 ,8 -de r iva t ive  (XIII) is c h a r a c t e r i z e d  by two doublets with chemica l  shifts  of 6.91 and 7.20 ppm; this 
indicates  the exis tence  of two o r tho-or ien ted  5-H and 6-H protons.  

The e lec t ron ic  absorpt ion  s pec t r a  make i t  poss ible  to distinguish dinitro compounds with meta  and 
ortho or ienta t ions  of the n i t ro  groups.  Thus the UV spec t rum of the me ta  i s o m e r s  (5,7- and 6,8-) is intense 
and is shif ted to the s h o r t e r - w a v e  region than the cor responding  spec t r a  of the ortho i s o m e r s  (6,7- and 7,8-) .  
In addition, in con t ras t  to the o-d in i t ro  i s o m e r s ,  the meta  i s o m e r s  give a posi t ive  Janovsky  reac t ion  [6, 7]. 

EXPERIMENTAL 

6-Nitro-THQ (1) and 7-Nitro-THQ (If). These compounds were obtained by previously described 
methods [2]. 

6 ,8 -Din i t ro -THQ (III). A 16.1 g (0.1 mole) sample  of N - f o r m y l - T H Q  was added dropwise with wa t e r  
cooling to a mix ture  of 12.6 g (0.2 mole) of HNO 3 (sp. gr.  1.45) and 30 ml of concent ra ted  H2SO4. The da rk -  
red  solution was held at room t e m p e r a t u r e  for  12 h and poured  into 100 g of ice. The prec ip i ta te  was r e -  
moved  by f i l t ra t ion and washed  with wate r ,  and the resu l t ing  br ight -ye l low needles  with mp 162 ~ (from 
ethanol) we re  ref luxed for  1 h with 80 ml  of concent ra ted  hydrochlor ic  acid. The hot solution was f i l tered,  
and the mo the r  l iquor  was  cooled to give 10.4 g (48%) of greenish  needles  with mp 165 ~ (from ethanol) (rap 
165-166 ~ [5]). UV s p e c t r u m  (in ethanol),  kmax,  nm (log ~); 215 (4.12), 270 (4.00), 360 (4.20). 

6 , 8 -D in i t r o -N-ace t y l -THQ (XIV). A 2 .2-g  (0.01 mole) sample  of 6 ,8 -d in i t ro -THQ was  ref luxed for  l h  
with 10 ml of acet ic  anhydride,  and the r e su l t ing  solution was poured  into 100 ml of ice water .  The p r e c i p i -  
ta te  was  r emoved  by f i l t ra t ion and washed  with water .  The yellow c ry s t a l s  had mp 155 ~ Found: C 49.7; 
H 3.9%. CllHllN305. Calculated: C 50.0; H 4.1%. 

6 ,8 -Din i t ro -N-benzoy l -THQ (XV). This compound was s i m i l a r l y  obtained f rom 6 ,8-d in i t ro -THQ and 
excess  benzoyl  chlor ide.  The yellow c r y s t a l s  had mp 163 ~ Found: C 58.6; H 3.9%. C1GHI3N~O 5. Calculated:  
C 58.7; H 4.0%. 

6,7-Dinltro-THQ (IV). A solution of 4.4 g (0.25 mole) of 6-nitro-THQ in i00 ml of concentrated 
H2SO 4 was added dropwlse with Ice-cooling to a mixture of 2.5 ml of nitric acid (sp. gr. 1.35), 80 ml of con- 
centrated H2SO4, and 1.5 ml of water. The mixture was stirred for 15 mln, and the solution was poured into 
300 ml of ice water. The brown precipitate was removed by filtration and washed with water to give 3 g 
(70%) of a fine crystalline precipitate with mp 140-141 ~ (from ethanol). Found: C 48.4; H 4.4%. CgHgN304. 
Calculated: C 48.4; H 4.0%. UV spectrum (in ethanol), k max, am (log ~): 223 (4.04), 327 (4.18). IR spec- 
trum: 750-800 cm -I (NO 2 group). 

6,7-Dinitro-N-formyl-THQ (XVI). This compound was similarly obtained by refluxing 6,7-dlnitro- 
THQ with excess formic acid. The brown needles had mp 163 ~ (from ethanol). Found: C 47.6; H 3.5%. 

Ci0HgN3Os. Calculated: C 47.8; H 3.6%; 

6,7-Dinitro-N-aeetyl-THQ (XVII). This compound was similarly obtained as fine brown crystals with 
mp 155 ~ (from ethanol). Found: C 49.8; H 4.0%. CIIHIIN305. Calculated: C 50.0; H 4.0%. 

6,7-Dinltro-N-benzoyl-THQ (XVIII). This compound was similarly obtained as light-brown powder 
with mp 164 ~ (from ethanol). Found: C 58.5; H 3.8%. CI6HI3N3OG. Calculated: 58.7; H 4.0%. 

7-Nitro-N-acyl-THQ (VIII-XII). This compound was obtained by refluxing 5 g (0.027 mole) of 7-nitro- 
THQ with the appropriate acylating agent for 30 min. The solution was poured into 50 ml of water, and 
the resulting precipitate was removed by filtration and washed with water. The properties and results of 

analysis of VIII-XII are presented in Table 2. 

5,7-Dinitro-N-chloroacetyl-THQ (XIX). A nitrating mixture consisting of 5 ml (0.01 mole) of nitric 
acid (sp. gr. 1.35) and 20 ml of concentrated H2SO 4 was added with cooling to a solution of 1.4 g (0.005 mole) 
of 7-nitro-N-chloroacetyl-THQ in 40 ml of concentrated H2SO4, and the mixture was held at 0 ~ for 3 h and 
then poured into i00 g of ice. The precipitate was removed by filtration and washed with water to give 1.3 
g (78%) of a llght-yellow finely crystalline powder with mp 113 ~ (from ethanol). Found: C 44.3; H 3.4%. 
CiIHi0CIN3Os. Calculated: C 44.1; H 3.4%. 

5,7-Dintltro-N-benzoyl-THQ (XX). This compound was similarly obtained from 1.4 g (0.005 mole) 
of 7-nitro-N-benzoyl-THQ. The yield of yellow precipitate with mp 175-176 ~ (from ethanol) was 1.4 g 
(85%). Found: C58.7; H 3.7%. CI6HIaN305 . Calculated: C58.7; H4.0%. 
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5,7-Dini t ro-THQ (VII). A. A 3 -g  (0.01 mole) sample  of XIX was ref luxed with 40 ml of concentra ted  
HC1 for  4 h. The hot solution was f i l tered,  the mother  liquid was cooled, and the resul t ing prec ip i ta te  was 
r emoved  by f i l t ra t ion to give 1.45 g (65%) of goldish-brown needles  with mp 172-173 ~ ( f rom ethanol). 
Found: C 48.0; H 3.9; N 18.8%. CgHgN~O 4. Calculated: C 48.4; H 4.0; N 18.8%. UV spec t rum (in ethanol), 
l m a x ,  nm (log ~): 341 (3.92), 400 (4.09). 

B. S imi lar ly ,  0.35 g (45%) of VII with mp 172-173 ~ (from ethanol) was  obtained f r o m  1 g (6.3 mmole) 
of XX. The substance was chromatograph ica l ly  identical to that obtained by method A, and no mel t ing-  
point depress ion  was obse rved  for  a mixture  of it and the product  f rom method A. 

5 , 7 -D in i t r o -N- fo rm y l -THQ (XXI). This  compound was s i m i l a r l y  obtained f r o m  5 ,7-d in i t ro -THQ as 
dark-ye l low c rys t a l s  with mp 93-94 ~ ( f rom ethanol). Found: C 47.5; H 3.6%. C10HgN305. Calculated: C 
47.8; H 3.6%. 

5 ,7 -Din i t ro -N-ace ty l -THQ (XXII). This  compound was obtained f r o m  5 ,7-d in i t ro -THQ by the method 
u s e d  for  the p repa ra t ion  of IX as br ight -ye l low needles  With mp 133 ~ (from ethanol). Found: C 49.9; H 4.1%. 
CllH11N3Os. Calculated: C 50.0; H 4.2%. 

5 ,7-Dini t ro-THQ (VII) and 7 ,8-Dtni t ro-THQ (XIII). A mixture  of 10 ml (0.02 mole) of HNO 3 (sp. gr. 
1.35) and 35 ml of concent ra ted  H2SO 4 was added dropwise with ice cooling to a solution of 0.01 mole of 7 -  
n i t r o - N - a c y l - T H Q  (VIII, IX, and XI) in 20 ml of concent ra ted  H2SO4, and the resul t ing  d a r k - r e d  solution was 
cooled and s t i r r e d  for  another  15 rain and then poured into 100 g of ice. The prec ip i ta te  was r emoved  by 
f i l t ra t ion and ref luxed for  1 h with 25 ml of concent ra ted  HCI.* The react ion  mass  was cooled and poured 
into water ,  and the aqueous mixture  was made alkaline with ammonium hydroxide.  The red  prec ip i ta te  of a 
mixture of 5,7-  and 7 ,8 -d in i t ro -THQ was r emoved  by f i l t ra t ion and sepa ra t ed  by p repa ra t ive  ch roma to -  
graphy on act ivi ty III a luminum oxide (Brockmann scale) on 13 by 18 cm 2 pla tes  in an a m m o n i a - s a t u r a t e d  
ch lo ro form sys tem.  The eluent was ethanol (Table 1). Compound VI was chromatograph ica l ly  identical 
to the product  obtained above f r o m  XIX and XX, and no mel t ing-point  depress ion  was obse rved  for  a mix-  
ture  of these  products .  7 ,8 -Din i t ro -THQ (XIII) was  obtained as red  needles  with mp 120-121 ~ ( f rom 
ethanol). Found: C48.1;  H 4.6; N 18.8%. CgHgN304. Calculated: C48 .4 ;H4 .0 ;  N 18.8%1 UV spec t rum (in 
ethanol), k max, nm (log ~): 234 (4.20), 358 (3.62), 434 (3.72). 

The t r end  of the reac t ions  and the pur i t i e s  of the compounds obtained were  moni tored by th in - l aye r  
ascending chromatography  on a loose l aye r  of act ivi ty II a luminum oxide (Brockmann scale) in an ammo n ia -  
sa tu ra ted  c h l o r o f o r m - b e n z e n e  (3:1) sys tem.  The UV spec t r a  of ethanol solutions were  r eco rded  with an 
SF-4A spec t rome t e r .  The NMR spec t r a  were  r eco rded  f r o m  dimethyl  sulfoxide and t r i f luoroace t ic  acid 
solutions with a Char t -60T s p e c t r o m e t e r  (60 MIIz) with hexamethyldis i loxane as the internal  s tandard.  The 
IR spec t r a  of mine ra l  oil suspensions  were  r eco rded  with an IKS-22 spec t rome te r .  
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