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The halogenation of 1,2,3,4-tetrahydrobenzo[h]quinoline and of 3 -h y d ro x y - l , 2 , 3 , 4 - t e t r ah y d ro -  
benzo[h]quinoline and its O-benzoyl and N,O-dibenzoyl der iva t ives  has been studied. The ac-  
tion of thionyl chloride or  bromide on 1,2,3,4-tetrahydrobenzo[h]quinoline at room t e m p e r a -  
tu re  give s 6 -ch loro-1 ,2 ,3 ,4 - te t rahydrobenzo  [h]quinoline and 6 -b romo-1 ,2 ,3 ,4 - t e t r ahydro -  
benzo[h]quinoline. When 6-ch loro-3-hydroxy- l ,2 ,3 ,4 - te t rahydrobenzo[h]quino l ine  is heated 
with thionyl chlor ide,  a romat iza t ion  of the te t rahydropyr id ine  ring takes place,  and when 
6 -b romo-3 -hyd roxy - l , 2 , 3 ,4 - t e t r ahyd robenzo  [h]quinoline is heated with thionyl chlor ide,  in 
addition to the a romat iza t ion  of the te t rahydropyr id ine  ring the bromine  atom is replaced by 
a chlor ine atom with the format ion  of 6-chlorobenzo[h]quinoline.  6-Bromobenzo [h]quinoline 
has been obtained by heating 3-hydroxy- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol ine  with thionyl b ro m -  
ide. 

As r epo r t ed  [1], the corresponding 6-ha logeno-3-hydroxy- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol ines  could 
not be obtained by heating 4-ha logeno- l -naphthy lamines  with epichlorohydrin .  6 -Ch lo ro -3 -hydroxy- l , 2 ,3 ,4 -  
te t rahydrobenzo [h]quinoline in the fo rm of a mix ture  with 3 ,6-d ich loro-1 ,2 ,3 ,4- te t rahydrobenzo  [h]quinol ine 
has been obtained by the action of thionyl chloride on 3 -hydroxy- l ,2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (D [2 ]. 
Consequently,  to obtain 6-halogeno der iva t ives  of benzo[h]quinoline, benzoyl der iva t ives  of 3 -hydroxy-  
1,2,3,4-benzo[h]quinoline were  f i r s t  subjected to halogenation. The action of thionyl chloride on 3-benzoyl-  
oxy-1 ,2 ,3 ,4- te t rahydrobenzo  [h]quinoline (ID at room t empera tu re  gave 3 -benzoy loxy-6 -ch lo ro - l  ,2 ,3 ,4- 
te t rahydrobenzo [h]quinoline (Ill) which, on saponification in an aqueous ethanolic solution of caust ic  potash, 
was conver ted into 6-ch loro-3-hydroxy- l ,2 ,3 ,4 - te t rahydrobenzo[h]quino l ine  (IV). It was impossible to i so-  
late 3 -benzoy loxy-6 -b romo- l ,2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (V) by the action of thionyl bromide on II. 
In o r d e r  to obtain 6 -bromo-3-hydroxy- l ,2 ,3 ,4 - te t rahydrobenzo[h]qu ino l ine  (VI), 1 -benzoyl -3-benzoyloxy-  
1,2,3,4-tetrahydrobenzo[h]quinoline (VII) was subjected to the action of thionyl chloride,  but no VIII could be 
isolated f rom the react ion mix ture .  Thionyl chloride does not chlorinate  VII under s imi la r  conditions. 

The action of bromosucc in imide  on VII gave 1 -benzoy l -3 -benzoy loxy -5 -b romo- l , 2 ,3 ,4 - t e t r ahyd ro -  
benzo[h]quinoline (VIII), and the action of sodium hypochlor i te  on VII in a mixture  of hydrochlor ic  and acet ic  
acids gave 1 -benzoy l -3 -benzoy loxy-6 -ch lo ro - l , 2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (IX), identical with the 
product  obtained by the benzoylat ion of IV. The saponification of VII, VIII, and IX in an aqueous ethanolic 
solution of caust ic  soda yielded 1-benzoyl -3-hydroxy- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol ine  (X), N-benzoyl -6-  
ch lo ro -3 -hydroxy-1 ,2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (XD, and N-benzoy l -6 -b romo-3-hydroxy-1 ,2  ,3 ,4- 
tetrahydrobenzo[h]quinoline (XID. The saponification of X, XI, and XII gave,  respec t ive ly ,  I, IV, and VI. In 
the benzoylation of I with benzoyl chlor ide in pyr idine,  the O-benzoyl  der ivat ive  is f i r s t  formed [3] and in 
the saponification of the O,N-dibenzoyl  der ivat ive  (VII), as our  investigations have shown, the N-benzoyl 
der ivat ive  is f i rs t  formed.  Consequently,  not only is the hydroxy group in I benzoylated more  readi ly ,  but 
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a benzoyI group substituted in it is more  readily split out than from the secondary amino group connected 
with the aromatic  ring. 
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A study of the reaction of thionyl chloride with 1,2,3,4-tetrahydrobenzo[h]quinoline (XIII) has shown 
that at room temperature a good yield of 6-chloro- l ,2 ,3 ,4-tetrahydrobenzo[h]quinol ine  (IV) is obtained in an 
hour. When the reaction is prolonged or the temperature is raised,  the yield of IV decreases ,  and when 
XIII is boiled with thionyl chloride there is no XIV in the reaction mixture.  The action of thionyl bromide 
on XI-II has given 6-bromo-l ,2 ,3 ,4-tetrahydrobenzo[h]quinol ine  (XV). 

As mentioned previously  [4], the action of thionyl chloride on I at room temperature for 10 h forms 
a mixture of IV and 3 ,6 -d ich loro- l ,2 ,3 ,4 - te trahydrobenzo  [h]quinoline, i .e . ,  chlorine atoms replace not only 
the hydroxy group but also the hydrogen atom in position 6 .  The maximum yield of IV (about 60%) is ob- 
tained when the t ime of action of the thionyl chloride on I is reduced from 10 h to 20 rain. When I is kept 
with thionyl chloride for 10 mill or  when the temperature is raised to 40-43~ or is lowered to 10-13~ the 
yield of IV decreases .  

The action of thionyl bromide on I at room temperature gave 6 -bromo-3 -hydroxy- l , 2 ,3 ,4 - t e t rahydro-  
benzo[h]quinoline (VI), and the benzoylation of this compound gave 3 - b e n z o y l o x y - 6 - b r o m o - l , 2 , 3 , 4 - t e t r a -  
hydrobenzo[h]quinoline (V), which p r e s e r v e s  the basic propert ies  of the N - H  group of the heterocycl ic  ring. 
Thus it has been established that the halogenation of I can be carried out with both thionyl chloride and 
thionyl bromide,  but the yield of halogen derivative is higher in chlorination. 

It has been reported prey iously [4,5,6 ] that when 3-hydroxy-1 ,2 ,3 ,4- tetrahydrobenzo [h]quinoline (I) 
and its derivatives  are heated with thionyl chloride,  chlorination in position 6 and also the aromatization 
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of the t e t r ahydropyr id ine  r ing take p lace .  Our  work  has  shown that when 6 - c h l o r o - 3 - h y d r o x y - l , 2 , 3 , 4 - t e t r a -  
hydrobenzo [h]quinoline (IV) or  6 - b r o m o - 3 - h y d r o x y - 1 , 2 , 3 , 4 - t e t r a h y d r o b e n z o  [h]quinoline (VI) is heated with 
thionyl chlor ide ,  the same  product  - 6-chtorobenzo[h]quinoline (XV1) - is obtained, i .e . ,  when IV is heated 
with thionyl chlor ide  the t e t r ahydropyr id ine  r ing undergoes  a romat iza t ion  while in the case  of VI not only 
does the t e t r ahydropyr id ine  ring a r o m a t i z e  but the bromine  a tom in posi t ion 6 is r ep laced  by a chlor ine 
a tom.  The action of thionyl b romide  on I on heating is s im i l a r  to the action of thionyl chlor ide - 6 - b r o m o -  
benzo[h]quinoline (XVII) is fo rmed .  It follows f r o m  this  that when I is heated  with thionyl b romide  not only 
b romina t ion  but also the a roma t i za t ion  of the t e t rahydropyr id ine  r ing takes  p lace .  At the s ame  t ime ,  when 
IV is  heated  with thionyl b romide ,  as was to be expected,  only the a roma t i za t ion  of the t e t rahydropyr id ine  
r ing (XVI) takes  p lace .  

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

6-Ch lo ro - l , 2 ,3 ,4 - t e t r ahydrobenzo[h ]qu ino l in -3 -y l  Benzoate  (III). A solution of 10.0 g (0.03 mole) of 
II in 40 ml  of thionyl chlor ide  was  kept at 20-23~ fo r  30 min.  Then,  with s t i r r ing ,  the solution was  slowly 
poured into methanol  (150 ml) and the mix tu re  was made alkal ine with 50% caust ic  soda and diluted with 
wa t e r  (300 ml).  The p rec ip i t a te  that fo rmed  was f i l te red  off and washed with wa te r ,  giving c o l o r l e s s  p la tes  
of III, mp 156.0-156.5~ ( f rom ethanol).  Yield 10.5 g (94%). Found %: C1 10.4, 10.2. C20H16CINO 2. Calcu-  
la ted %: C1 10.5. 

6 -Ch lo ro -3 -hydroxy- l ,2 ,3 ,4 - t e t r ahydrobenzo[h ]qu ino l ine  (IV). a. A hot solution of 4.0 g of III in 140 
ml  of ethanol was  t r e a t ed  with 1.5 g of caus t ic  po tash  and 1.5 ml  of wa t e r .  The mix tu re  was  shaken at 
r o o m  t e m p e r a t u r e  for  3 h, diluted with w a t e r  (250 ml) ,  and cooled to - 2 ~  The prec ip i ta te  fo rmed  was r e -  
c rys t a l l i zed  f r o m  ethanol,  mp 131.5-132.0~ yield 2.5 g (91%). Found %: N 6.0, 6.0; C1 15.4, 15.1. 
CI3HI2C1NO. Calculated %: N 6.0; C1 15.1. 

b. A mix tu re  of 4.0 g (0.01 mole) of IX, 60 ml  of ethanol,  1.12 g (0.02 mole) of caust ic  potash,  and 1 
ml  of w a t e r  was kept at r o o m  t e m p e r a t u r e  for  12 h and was then diluted with w a t e r  (70 ml) .  This  gave c r y s -  
t a l s  of IV in the f o r m  of c o l o r l e s s  needles ,  mp 131.0-132.0~ ( f rom ethanol).  Yield 1.6 g (73.9%). Found %: 
N 5.9, 5.8; C1 14.9, 15.0. C13HI2C1NO. Calculated %: N 6.0; C1 15.1. 

c. A mix tu re  of 10.0 g (0.05 mole) of I and 40 ml  of thionyl chlor ide was  kept at 20-23~ fo r  20 min.  
The p rec ip i t a te  of hydrochlor ide  that fo rmed  was f i l te red  off, washed with thionyl chlor ide ,  and dr ied .  Then 
it was  d isso lved  in ethanol (75 ml) and the solution was  made alkaline with 50% caust ic  soda solution and 
diluted with w a t e r  to 250 ml.  The c r y s t a l s  we re  f i l te red  off, rap 130.5-131.50C, yield 7.1 g (60.2%). Af ter  
r ec rys t a l l i z a t i on  f r o m  dilute ethanol,  mp 131.0-132.0~ A mix tu re  with the c r y s t a l s  of 6 - c h l o r o - 3 -  
h y d r o x y - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o  [hJquinoline obtained in exper imen t  a me l t ed  without depre  ssion.  In the 
chlor inat ion of I at the same t e m p e r a t u r e  for  5, 10, 30, 40, and 60 min ,  the yie lds  of IV were ,  r e spec t ive ly ,  
26, 57.8, 53.2, 39.6, and 35.7%. At a t e m p e r a t u r e  of 40-43~ and a t ime of 10 min,  the yield of IV was  40.7%. 
At a t e m p e r a t u r e  of 10-13~ and a t ime  of 30 rain, 31.0% of IV was  obtained. 

When compound I was  chlor inated with thionyl chlor ide for  10 h at r o o m  t e m p e r a t u r e ,  a f t e r  the m i x -  
tu re  had been made alkaline and diluted with w a t e r  as desc r ibed  in exper iment  a, a mix tu re  of bases  I and 
IV with mp 118.0-120.5~ was obtained. Pur i f ica t ion  on a lumina with elution by acetone yielded c r y s t a l s  of 
IV with mp 129.5-130.0~ Yield 3.2 g (35%). 

N-Benzoy l -6 -b rom o- l , 2 , 3 , 4 - t e t r ahyd robe nzo [h ]qu ino l i n -3 -y l  Benzoate (VIII). a. A solution of 20.0 g 
(0.05 mole) of VII in 150 ml  of ca rbon  t e t r ach lo r ide  was t r e a t ed  with 8.9 g (0.05 mole) of b romosucc in imide  
and heated in the boiling wa te r  bath fo r  2 h. After  cooling, the p rec ip i t a te  that had deposi ted was  f i l te red  
off, washed with wa te r ,  and r e c r y s t a l l i z e d  f r o m  ethanol.  This  gave c o l o r l e s s  c r y s t a l s  of VIII, with mp 
161.0-162.5~ yield 13.3 g (55.7%). Found %: N 2.9, 3.0; Br 16.1, 16.2. C27H20BrNO3 . Calculated %: N 
2.9; Br  16.4. 

b. Compound VIII was obtained by the action of benzoyl chlor ide on VI in a s i m i l a r  manne r  to the 
p r epa ra t i on  of IX f r o m  IV (see following exper imen t ,  p a r a g r a p h  b), mp 161.0-162.0~ 

1 - B e n z o y l - 6 - c h l o r o - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o  [h]quinolin-3-yl Benzoate (IX). With s t i r r ing ,  0.6 g of 
sodium hypochlor i te  in 2.5 ml  of w a t e r  was added to a solution of 4.1 g (0.01 mole) of VII in a mix tu re  (1 : 3) 
of hydrochlor ic  and acet ic  ac ids ,  the t e m p e r a t u r e  being kept below 50~ After  the decantat ion of the aque-  
ous l a y e r  and washing with wa te r ,  the v i scous  product  that sepa ra ted  out was  dr ied and was t r ea t ed  with 
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methanol .  This  gave c o l o r l e s s  p la tes  of IX, rap 161.0-162.5~ (f rom methanol) .  Yield 3.5 g (75%). Found %: 
C 73.4, 73.2; H 4.8, 4.6; C1 7.9, 8.3. C27H20C1NO3. Calculated %: C 73.4; H 4.6; C1 8.0. 

b. A solution of 0.7 g (0.003 mole) of IV in 8 ml  of pyridine was t r e a t e d  with 2.3 g of benzoyl chlor ide ,  
and the reac t ion  mix tu re  was  heated in the boiling wa te r  bath for  3 h. Then it was  t r ea t ed  with 25 ml  of 
25% solution of sulfur ic  acid and diluted with wate r .  Af ter  the decantat ion of the aqueous l aye r ,  the v i scous  
product  that had sepa ra t ed  out was  t r ea t ed  with 15 ml  of methanol ,  and the prec ip i ta te  was f i l te red  off and 
r e c r y s t a l l i z e d  f r o m  methanol ,  mp 161.5-162.5~ weight 1.3 g. A mix tu re  with the c r y s t a l s  obtained in ex-  
p e r i m e n t  a mel ted  without depress ion .  

1 -Benzoy l -3 -hydroxy- l ,2 ,3 ,4 - t e t r ahydrobenzo[h]qu ino l ine  (X). A mix tu re  of 12.0 g (0.03 mole) of VII, 
180 ml  of ethanol,  and 1.7 g (0.03 mole) of caus t ic  potash  was  shaken at r oom t e m p e r a t u r e  for  1 h 30 min.  
Then it was  diluted with w a t e r  (400 ml) and cooled to -3~  The prec ip i ta te  fo rmed  (6.8 g) was r e c r y s t a l -  
l ized f r o m  ethanol.  This  gave c o l o r l e s s  c r y s t a l s  of X with mp 174.0-175.0~ yield 3.3 g (37.3%), Found ~c: 
N 4.8, 4.8. C20H17NO 2. Calculated %: N 4.6. 

1 -Benzoy l -3 -hydroxy-6 -ch lo ro - l , 2 ,3 ,4 - t e t r ahydrobenzo[h ]qu ino l ine  and the Corresponding 6 -Bromo  
Der iva t ive  (XI and XII). A mix tu re  of 2.0 g (0.005 mole) of IX, 30 ml  of ethanol,  0.28 g (0.005 mole) of 
caust ic  potash,  and 1 ml of w a t e r  was  shaken at room t e m p e r a t u r e  for  5 h. After  the solvent had been d i s -  
t i l led off in vacuum,  the res idue  was  washed with wa te r  and ex t rac ted  with e ther .  This  gave co lo r l e s s  
p la tes  of XI, mp 179.5-180.5~ (f rom methanol) ,  yield 0.12 g (7.6%). Found ~c: N 4.3, 4.3; C1 10.6, 10.3. 
C20H16C1NO 2. Calculated ~c: N 4.2; C1 10.5. 

Compound XII was  obtained s i m i l a r l y  f r o m  3.0 g (0.006 mole) of VIII, 0.28 g (0.005 mole) of caus t ic  
potash ,  30 ml  of ethanol,  and 1 ml  of wa te r ,  mp 177.0-178.0~ ( f rom methanol) ,  yield 0.25 g (10.6%). 
Found ~c: N 3.6, 3.6; Br  20.3, 20.4. C20H16BrNO2 . Calculated ~c: N 3.7; Br  20.9. 

6 -Bromo-3-hydroxy- l , 2 ,3 ,4 - t e t r ahydrobenzo[h ]qu ino l ine  (VI). a. A mix ture  of 2.0 g (0.004 mole) of 
Vffl, 40 ml  of ethanol,  0.46 g (0.008 mole) of caus t ic  potash,  and 0.5 ml  of w a t e r  was heated at 115~ for  15 
rain.  Then it was  diluted with wa t e r  (80 ml) and the c rys ta l l ine  p rec ip i t a te  then fo rmed  on cooling to 0~ 
was f i l te red  off and washed  with wa te r .  Rec rys ta l l i za t ion  f r o m  ethanol gave co lo r l e s s  needles  of V'I, mp 
115~ (decomp. , ra te  of heating 12~ yield 0.86 g (75.5%). The substance  is r ead i ly  soluble in e the r ,  
acetone,  ethanol,  and benzene and spar ingly  soluble in pe t ro l eum e ther .  Found %: N 5.2, 5.2; Br  29.0, 29.1. 
C13H12BrNO. Calculated %: N 5.0; Br  28.7. 

b. A mix tu re  of 4.0 g (0.02 mole) of I and 16 ml of thionyl b romide  was  kept at 20-23~ for  15 min.  
The p rec ip i t a te  fo rmed  was f i l t e red  off, t r ea t ed  with 20% ammonia  solution, and ex t rac ted  with e ther .  The 
e ther  was dr iven off, the res idua l  m a s s  was dissolved in ethanol (8 ml) ,  and the solution was diluted with 
w a t e r  (20 ml) .  The p rec ip i t a t e  (1.8 g) was subjected to ch romatograph ic  purif icat ion on alumina.  Elution 
with acetone and then with methanol  yielded 0.5 g (8.9%) of substance with mp 115~ (decomp.).  A mix tu re  
with c r y s t a l s  of authentic 6 - b r o m o - 3 - h y d r o x y - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o  [h]quinoline mel ted  without d e p r e s -  
sion. 

3 -Hydroxy-1 ,2 ,3 ,4 - t e t r ahydrobenzo  [h ]quinoline (I). A mix tu re  of 1.0 g (0.003 mole) of X, 15 ml  of 
ethanol,  and 0.2 g (0.003 mole) of caus t ic  po tash  was  shaken at room t e m p e r a t u r e  for  6 h. Then it was 
diluted with w a t e r  (20 ml) and cooled to - 3 ~  The prec ip i ta te  fo rmed  was r e c r y s t a l l i z e d  f r o m  chlorobenz-  
ene, mp 150.0-151.0~ yield 0.4 g (60.6%). 

S imi la r ly ,  the saponif icat ion of XI and XII gave IV and VI, r e spec t ive ly .  

6 -Chloro- l ,2 ,3 ,4 - te t rahydrobenzo[h]qu ino l ine  (X'IV). A mix ture  of 4.0 g (0.02 mole) of XIII and 16 ml  
of thionyl cMoride was  kept at 20-23~ for  1 h. The prec ip i ta te  that had fo rmed  was f i l te red  off, t r ea t ed  
with 25% ammonia  solution, and ex t rac ted  with e ther .  Af ter  the el iminat ion of the solvent ,  r ec rys t a l l i za t ion  
f r o m  pe t ro l eum e ther  yielded c o l o r l e s s  c r y s t a l s  of XIV with mp 67.5-68.5~ yield 2.44 g (51.4%). Found %: 
N 6.4, 6.5; C1 16.1, 16.4. C13H12C1N. Calculated ~ :  N 6.4; C1 16.3. 

6 -Bromo- l ,2 ,3 ,4 - t e t r ahydrobenzo[h]qu ino l ine  (XV). This  was obtained in a s i m i l a r  manner  to XIV 
f r o m  2.0 g (0.01 mole) of XIII and 8 ml  of thionyl b romide  in the f o r m  of light yellow c r y s t a l s  with mp 
69.0-70.0~ Yield 0.55 g (19.2%). Found ~c: Br  30.4, 30.8; N 5.30, 5.32. CI3HI2BrN. Calculated %: Br  
30.5; N 5.3. 
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6-Bromo- l , 2 ,3 ,4 - t e t r ahydrobenzo[h ]qu ino l in -3 -y t  Benzoate (V). A solution of 1.1 g (0.004 mole) of 
VI in 5 ml  of pyridine was t r e a t ed  with 0.6 g (0.004 mole) of benzoyl chlor ide and the mix tu re  was  heated at 
85-90~ for  30 min.  Then it was  diluted with 25% sulfur ic  acid (5 ml).  Af ter  decantat ion of the aqueous 
l aye r ,  the v i scous  oil that  had sepa ra t ed  out was  washed with w a t e r  and t r ea t ed  with methanol  (5 ml),  and 
the resu l t ing  c r y s t a l s  we re  f i l t e red  off and r e c r y s t a l l i z e d  f r o m  ethanol,  giving co lo r l e s s  need les  with mp 
131.0-132.5~ Yield 0.8 g (54.4%). Found %: N 3.5, 3.6; Br 20.4. C20HI6BrNO2. Calculated %: N 3.7; Br 
20.9. 

The action of hydrogen chloride on an ethereal solution of V gave the hydrochloride of 6-bromo- 
1,2,3,4-tetrahydrobenzo[h]quinolin-3-yl benzoate, mp 170.0~ (dee.rap.). Found ~: ionic chlorine 6.8, 5.8. 
C 2 0 H I ~ B r N O  2 �9 HC1. Calculated %: ionic chlorine 8.5. 

6-Chlorobenzo[h]quinoline (XVI). a. A mix tu re  of 2.0 g (0.009 mole) of IV and 10 ml of thionyl 
chloride was heated at 80-85~ for  2 h. Then it was  cooled to r o o m  t e m p e r a t u r e  and the p rec ip i t a te  was 
f i l te red  off and dissolved in ethanol (25 ml) ,  and the solution was made alkaline with 50% caust ic  soda solu-  
tion and diluted with w a t e r  (70 ml) .  The c r y s t a l s  that fo rmed  were  f i l te red  off, mp 99.0-100.0~ Yield 
1.23 g (47.7~c). Rec rys ta l l i za t ion  f r o m  ethanol gave co lo r l e s s  needles  of XVI, mp  100.5-101.0~ A m i x -  
tu re  with the 6-chlorobenzo[h]quinoline obtained by the method used by Pol ish  w o r k e r s  [7] mel ted  without 
dep res s ion .  Found ~ :  N 6.8, 6.6; C1 16.7, 16.4. C13HsC1N. Calculated ~c: N 6.6; C1 16.6. 

b. A mix tu re  of 2.0 g (0.009 mole) of IV and 10 ml  of thionyl b romide  was heated at 80-85~ for  2 h. 
The fu r the r  t r ea tmen t  of the reac t ion  mix tu re  was  s i m i l a r  to that  desc r ibed  above.  This  gave 0.74 g (41%) 
of XVI with mp 100.5-101.5~ ( f rom ethanol).  A mix tu re  with authentic 6-chlorobenzo[h]quinoline mel ted  
without dep re s s ion .  

c. A mix tu re  of 2.0 g (0.007 mole) of VI and 10 ml  of thionyl chlor ide was heated at 75-80~ for  2 h. 
Af ter  cooling, the reac t ion  mix tu re  was  poured onto ice.  Af ter  the decantat ion of the aqueous l a y e r  and 
washing with wa te r ,  the v i scous  product  that had separa ted  was t r ea t ed  by the method desc r ibed  above,  and 
the c r y s t a l s  we re  f i l t e red  off and r e c r y s t a l l i z e d  f r o m  methanol ,  giving c o l o r l e s s  need les  with mp 100.5- 
101.5~ yield 0.66 g (44%). A mix tu re  with the c r y s t a l s  of XVI obtained in exper imen t  a mel ted  without de-  
p r  e s s ion. 

6-Bromobenzo[h]quinol ine (XVII). A mix tu re  of 2.0 g (0.01 mole) of I and 9.5 ml  of thionyl bromide  
was heated at  80-85~ for  2 h. Then it was  cooled to - 2 ~  and t r ea t ed  by the method desc r ibed  above,  g iv -  
ing c r y s t a l s  with mp 109.0-111.5~ yield 0.73 g (28.2%). Rec rys ta l l i za t ion  f r o m  methanol  gave c o l o r l e s s  
need les  with mp 115.0-116.0~ A mix tu re  with the 6-bromobenzo[h]quinol ine obtained by the Skraup 
method mel ted  without depress ion .  Found ~ :  N 5.4, 5.4; Br  31.6, 31.5. C13HsBrN. Calculated %: N 5.4; 
Br  31.0. 
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