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Arylazo  der iva t ives  of subst i tuted te t rahydronaphthalene  proved to be act ive with r e s p e c t t o i n d u c e r s  of 
H37Rv tuberculos is  and l eprosy  [1]. It appeared  of in te res t  to synthes ize  and study the biological act ivi ty of 
a ry lazo  der iva t ives  of 1 ,2 ,3 ,4- te t rahydroquinol ine as aza  analogs of te t rahydronaphthalene .  For  this pu r -  
pose  the 1-a lky l -  (from C I to C 4) and 1 -benzy l - l ,2 ,3 ,4 - te t rahydroqu ino l ines  (I-V) were  synthesized by the 
reduction of the iodide or  b romide  sa l t s  of the appropr ia te  1-subst i tuted quinoline with anhydrous fo rmic  
acid [2]; 1 - (7 -d ime thy laminopropy l ) -2 -benzy l - l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  (VI) was synthes ized by the r e -  
duction of 2-benzylquinoline with meta l l i c  sodium in butanol to the cor responding  te t rahydro  der iva t ive  (VII) 
and subsequent  condensation with ~ -d ime thy laminopropy l  chloride.  1 - B e n z o y l - 2 - b e n z y l - l , 2 , 3 , 4 - t e t r a h y d r o -  
quinoline (VIII) was p r e p a r e d  f rom VII. Compounds I -VIII  were  subjected to the azo-coupl ing reac t ion  p r e -  
v iously  c a r r i e d  out in the case  of 1 -methy l - l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  and occur r ing  at posi t ion 6 of the 
r ing [3]. 
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The azo coupling was c a r r i e d  out with phenyldiazontum, p-ehlorophenyldiazonium,  and p -n i t ropheny l -  
diazonium sa l t s  in acidic aqueous solut ions.  In all  cases  the appropr ia t e  6 - a ry l azo  der iva t ives  IX-XVI were  
isola ted (see Table  1). In the reac t ion  of VIII with phenyldiazonium chloride 93% of unchanged s t a r t ing  m a t e -  
r i a l  was isolated.  This is in keeping with the l i t e ra tu re  data that o ther  e lect rophi l ic  substi tut ion reac t ions  
were  unsuccess fu l  in the case  of acyl der iva t ives  of 1 ,2 ,3 ,4- te t rahydroquinol ine [4, 5]. 

All the synthesized a ry lazo  der iva t ives  were  br ight ly  colored c rys ta l l ine  subs tances  with sha rp  m e l t -  
ing points.  6 - P h e n y l a z o - l - ( y - d i m e t h y l a m i n o p r o p y l ) - 2 - b e n z y l - l , 2 , 3 , 4 - t e t r a h y d r o q u i n o l i n e  (XV) in cont ras t  
to the o ther  compounds was success fu l ly  isola ted only as a hydrochlor ide .  

The bae te r ios t a t i c  act ivi ty  of the p r epa red  a ry lazo  compounds with r e s p e c t  to the  H37Rv s t r a in  of t u b e r -  
cle baci l lus  was studied in Soton medium in which Aspa ra t e  replaced case in  hydrolyzate .  An exp re s sed  
tuberculos ta t ic  act ivi ty  is obse rved  for  compounds XIV, XV, and XVI. The i r  act ivi ty falls  sharp ly  on adding 
10% of blood s e rum to the medium (horse s e r u m  was used; see Table  1). The hydrochlor ide  of XV was s tud-  
ied in exper imen ta l  tubercu los i s  in white mice  and proved to be inactive.  

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

2-Benzy l - l ,2 ,3 ,4 - t e t r ahydroqu ino l ine  (VII). To a solution of 7.9 g of 2-benzylquinoline [6] in 150 ml  
of anhydrous butyl alcohol 12.5 g of meta l l i c  sodium was added gradual ly .  At the end of the addition the 
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mixture was heated, and a fur ther  100 ml of butyl alcohol 
was run in to complete the solution of the sodium. The 
butyl alcohol was distilled off with steam, the aqueous 
residue was extracted with ether,  and after  drying the ex- 
t r ac t  with magnesium sulfate distillation yielded 6.9 g 
(85.5%) of VII, bp 165-167 ~ (0.4 mm).  Found, %: C 85.60; 
H 7.90; N 6.11. ClsHtTN. Calculated, %: C 86.05; H 7.67; 
N 6.27. 

Hydrochloride.  This was p repa red  by the addition 
of an ethereal  solution of hydrogen chloride to a solution 
of VII in absolute ether  and had mp 188-193~ (decomp., 
in a sealed capil lary;  from absolute alcohol). Found, %: 
C 73.83; H 6.79; C1 !3.69. C18H17N-HC1. Calculated, %: 
C 73.97; H 6.98; C1 13.65. 

1- ( y - Dim ethyiam inop ropyl) - 2 -b enzyl- 1,2,3,4-T et ra -  
hydroquinoline (VI). A solution of 9 g of VII in 5 ml of 
absolute toluene was added to a suspension of an equimolar  
quantity of sodamide in 20 ml of toluene and heated at 80- 
100 ~ for 1.5 h. The reaction mixture was cooled somewhat, 
and a solution of 9.8 g of y-d imethylaminopropyl  chloride 
in 10 ml of absolute toluene was added, the mixture was 
heated at 125 ~ with s t i r r ing  for 22 h, and then poured into 
water.  The toluene layer  was t rea ted  wtih dilute hydro-  
chloric acid, and the hydrochlor ic  acid layer  was separa -  
ted and cooled with ice. During this the hydrochloride of 
the s tar t ing mater ia l  VII precipitated and was fil tered off. 
The weight of dry substance was 1.8 g and the mp was 187- 
193 ~ (decomp., in a sealed capi l lary tube). The hydrochloric  
acid mother  liquor was basified with 20% sodiumhydroxide  
solution and extracted with ether.  The extract  was dried 
and distilled. This gave 5.9 g of VI with bp 171-173 ~ (0.4 
mm), n~ 1.5800. The yield was 58% taking into account 
the recovered  VII. Found, %: C 81.87; H 9.02; N 9.16. 
C21H281~I2. Calculated, %: C 81.76; H 9.15; lq 9.08. 

Dipicrate.  This was prepared by adding an ethereal  
solution of picr ic  acid to VI in ether  and had mp 152.5-153 ~ 
(from absolute alcohol). Found, %: C 51.70; H 4.48; R 
14.85. C21ii28• 2 �9 2C 8 H2N20 7. Calculated, %: C 51.69; H 
4.47; N !4.61. 

1-Benzoyl-  2-benzyl-  1,2,3,4-tetrahydroquinoline (VIII). 
To a solution of 2 g of VII in 5 ml of anhydrous pyridine 2 
ml of benzoyl chloride was added with s t i r r ing,  and the mix-  
ture  was heated on a water  bath for 10 min, cooled, and  
poured into dilute hydrochlor ic  acid. The precipitate was 
washed with water  and recrys ta l l i zed  from absolute alco-  
hol. This gave 2.4 g (82.3%) of VIII with mp 123-124 ~ 
Found, %: C 83.94; H 6.48; N 4.25. CzaH21NO. Calculated, 
%: C 84.37; H 6.46; N 4.27. 

6- (p- Chlorophenylazo) - 1-alkyl(o r benzyl)- 1,2,3,4- 
tetrahydroquinolines (IX-XIII). The diazo solution p re -  
pared from 0.01 mole of p-chloroani l ine in 15 ml of hydro-  
chloric acid (2 : 1) and 0.01 mole of sodium nitri te in 5 ml 
of water  was added dropwise at 0 ~ to 0.01 mole of I -V dis-  
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solved in a min imum quantity of hydrochlor ic  acid (1 : 1).* The mix ture  was s t i r r ed  at 0-5 ~ for  3 h, sodium 
chloride was added,~ and the mix tu re  was left over  night in a r e f r i g e r a t o r .  The da rk -co lo red  prec ip i ta te  
was f i l te red  off, suspended in a smal l  quantity o f  water ,  neut ra l ized  with ammonia  solution or  sodium hy-  
droxide, and ex t rac ted  with e ther .  The dr ied ex t r ac t  was  evapora ted  in vacuum and on cooling and t r e a t -  
ment  with a smal l  quantity of hexane or  alcohol gave XI and XIII.  For  the isolat ion of IX, X, and XII the 
prec ip i ta te  obtained on salt ing out was dried,  d issolved in the min imum quantity of absolute alcohol; the 
solution was neut ra l ized  with an alcoholic solution of sodium hydroxide,  and a f te r  separa t ing  the sodium 
chloride evapora ted  in vacuum.  

6 -Pheny lazo -2 -benzy l - l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  (XIV). A solution of phenyldiazontum chloride 
p r epa red  f rom 0.85 g of aniline, 2.5 ml  of concentra ted  hydrochlor ic  acid, 15 ml  of water ,  and 0.6 g of 
sodium ni t r i te  was added dropwise  to 2 g of VII in 70 ml  of 50% alcohol while s t i r r ing  at 0 ~ The s t i r r i ng  
and cooling was continued for  3 h, and the mix tu re  was left in the r e f r i g e r a t o r  until the following day. The 
prec ip i ta te  obtained was t r ea ted  analogously as for  the p repa ra t ion  of XIII. The yield was 1.69 g of XIV. 

6- Phenylazo-1-  (X- dimethylaminopropyl)  - 2 -benzy l -  1,2,3,4-tet  rahydroquinoline .!XV) Hydrochlor ide .  
The react ion  of VI with phenyldiazonium chloride was c a r r i e d  out analogously to the p repa ra t ion  of XIII. 
The dark  c e r i s e - c o l o r e d  prec ip i ta te  obtained during this was f i l tered off and ground ina  m o r t a r  with dilute 
ammonia  solution (1 : 3). The oily subs tance  was dried in a des i cca to r  and r ec rys t a l l i zed  f rom absolute  
a lcohol .  

6-(p•Nitr•pheny•azo)••-(7•dimethy•amin•pr•py•)•2-benzy•-••2•3'4-tetrahydr•quin••ine (XVI). This 
was p r e p a r e d  f rom VI and p-ni t rophenyldiazonium chloride analogously to XIII. Chloroform was used for  
the ex t rac t ion  of the react ion  product .  F rom 1.26 g of VI in 5 ml  of hydrochlor ic  acid (1 : 1) and the diazo 
solution p r e p a r e d  f rom 0.56 g of p-ni t roani l ine  in 6 ml  of hydrochlor ic  acid (2 : 1) and 0.28 g of sodium ni-  
t r i t e  in 3 ml  of wa te r  was obtained 1.12 g of XVI. 

1. 
2. 
3. 
4. 
5. 
6. 
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*in the case  of V a suspension in 5% hydrochlor ic  acid was p repa red .  
t in  the case  of V sodium chloride was  not added. 
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