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Thionyl chloride chlor ina tes  3-phenoxy- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol ines  in the 6 pos i -  
t ion at r o o m  t e m p e r a t u r e ,  but at 75-80~ it a lso par t i a l ly  chlor ina tes  these  compounds in 
the 4 posi t ion,  which is accompanied  by a romat iza t ion  of the t e t r ahydropyr id ine  r ing.  In[he 
case  of 3 - (2 ,4 ,6 - t r i b romophenoxy) - l , 2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline, a t r i b romopheno l  
res idue  is pa r t i a l ly  spl i t  out to give 4,6-dichlorobenzo[h]qutnoltne.  

It has been shown [2, 3] that  thtonyl chloride chlor ina tes  3 - h y d r o x y - o r  3 - c h l o r o - l , 2 , 3 , 4 - t e t r a h y d r o -  
benzo [h]quinoltne in the 6 posi t ion at r o o m  t e m p e r a t u r e ,  while, in addition to chlorinat ion,  a subst i tuent  is 
spl i t  out when the mixture  is ref luxed,  and the t e t rahydropyr td tne  r ing  is a romat ized .  In the p resen t  study 
it is shown that  chlor inat ion in the 6 pos ition occur  s smoothly  when 3-phenoxy-  1 ,2 ,3 ,4- te t r  ahydrobenzo [h]- 
quinoline (In) [4] is allowed to r e a c t  with thtonyl chloride at r o o m  t e m p e r a t u r e ,  and 3 -phenoxy-6 -eb lo ro -  
1 ,2,3,4- tetrahydrobenzo[h]quinol ine (IIa) is formed.  However ,  when Ia is re f luxed with SOC12, a mixture  of 
3 -phenoxy-4 ,6-d ich lorobenzo  [h]quinoltne (IVa) and 3-phenoxy-6-ch lorobenzo  [h]quinoline (Va) is fo rmed ,  Le. ,  
the t e t r ahydropyr id tne  r ing  is a roma t i zed ,  and the s ta r t ing  compounds undergo par t ia l  dichlorination. 
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Here and subsequently, a R=C6Ha, b R=o-C6H4CI, c R=p-C6H~C1, d R= sym-C6H2Br~. 

It might have been a s s um ed  that the second chlor ine a tom en te rs  the benzene r ing of the phenoxy 
group. We the re fo re  c a r r i e d  out the a l te rnat ive  synthes is  of such compounds s ta r t ing  f r o m  7a ,8-d ihydro-  
7H-azir ino[1,2-a]benz[g] tndole  (VII), which r eac t s  with o-  or  p-chlorophenol  to give a mixture  of 3 - ch lo ro -  
phenoxy- 1 ,2 ,3 ,4- te t rahydrobenzo [h]qutnoline ([b, c) and 2 -ch lo rophenoxymethy l -2 ,3 -d ihydro - lH-benz  [g]- 
indole (VIIIb, c). The l a t t e r  a re  isolated as the acetyl  der iva t ives .  

* Communicat ion  XIX f r o m  the s e r i e s  "Invest igat ion of the Products  of the React ion of Eptchlorohydrin  witt 
Aromat i c  Amines . "  See [1] for communica t ion  XVIII. 
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Compounds Ib, c r eac t  with thionyl chloride at r o o m  tempera ture  to give 3-eh lorophenoxy-6-ch loro-  
1,2,3,4-tetrahydrobenzo [h]quinolines (IIb, c), which are  a romat ized  to 3-chlorophenoxy-6-chlorobenzo [h]- 
quinolines (Vb, c) on refiuxing. Neither of these products are  identical to IVa, and, in addition, substances 
with three halogen atoms - 3-chlorophenoxy-4,6-dichlorobenzo [h]quinolines (IVb, c) - are  formed alongwith 
thionyl chloride. 

An attempt to hydrolyt ical ly  cleave the ether bond of the phenoxy group in IVa by heating with hydro-  
chloric  or hydr[odic acids was unsuccessful .  Replacement of one chlorine atom by a hydroxyl group oc-  
cu r r ed  on reac t ion  with hydrochlor ic  acid under p ressure .  It is known [5-7] that the halogen atoms in the 
2 and 4 positions of quinoline compounds have increased lability. In this case also, the 4-C1 atom appar -  
ently also undergoes hydrolysis  to give 3-phenoxy-4-hydroxy-6-chlorobenzo[h]quinol ine (Via). Compound 
!Va is reduced to Va by the action of hydriodic acid. These t ransformat ions  indicate that the second chlo- 
rine atom is located in the pyridhae ring. 

The action of thionyl chlor i de on 3- (2,4,6-tr ibromophenoxy)- 1,2,3,4-tetrahydrobenzo [h]quinoline [4] 
(Id) at room tempera ture  gives 3-(2 ,4 ,6- t r ibromophenoxy)-6-chloro- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol[ne  
(IId). 4,6-Dichlorobenzo[h]quinoline (IX) was isolated along with IVd and Vd by heating it with SOC12, and 
t r aces  of 6-chlorobenzo[h]quinoline were detected by chromatography,  i.e., splitting out of a t r ibromophenol  
res idue is observed in this case. Compound IX is identical to the compound synthesized by the method in 
[8], and this confirms not only its s t ruc ture  but also the assumption of the presence of halogen in the 4 posi -  
tion ra ther  than in the 2 position in IVa-d. 

Id SOCI 2 1 POCI a OH Ni-I~e 
or ~ vd+lvd+ 
IId 

El El CI 
IX Xl X 

On passing f rom the PM:R spec t rum of Ia to the spec t rum of Ha, the multiplet signal of the 7-H p ro -  
ton at 7.86-8.20 ppm can be isolated f rom the unresolved multiplet of a romat ic  protons due to the effect of 
the magnetic anisotropy of the 6-C1 atom. On examination of the PMR spec t ra  of IVa, Va, c and IX it is 
seen that the differences in the signals of the 7-H, 8-H, 9-H, and 10-H protons are  insignificant. However, 
the singlet of the 5-H proton is found at 7.4 ppm in the case of monochloro derivative Va, while the singlet 
of the 5-H proton is found at 8.07-8.17 ppm in the case of dichloro derivatives IVa, c and IX. This shift in 
the signal can be explained by the effect of 4-C1 and is incompatible with the assumption that the second 
chlorine a tom is in the 2 position. The doublet of the 2-H proton (8.65ppm), withJ2,4=2.7 Hz for Va, is con- 
verted to a singlet in the case of IVa, c while in the case of IX it is expressed as a doublet with J2,3 =4.8 
Hz, which is close to the observed J2,3 (and not J3,4) value for quinoline derivatives.  As a resu l t  of hydrol -  
ysis of one of the chlorine a toms,  a change in the position of the 2-H and 5-H singlets is observed in the 
PMR spec t ra  of hydroxy derivative Via and its benzoate,  while the position of the 7-H signal remains  p rac -  
t ical ly  unchanged. This se rves  as a confirmation of the fact  that 4-C1 ra ther  than 6-C1 is hydrolyzed. It 
is known [9] that 4-hydroxyquinoline derivatives exist in a tautomeric  qu[nolone form,  as a resu l t  of which 
a ~C =O band is observed in the IR spec t ra  at 1610-1638 em -l. A vC =O band also appears in the 11~ spec-  
t rum of Via at 1624 cm -1. The cer tain shift to s t rong field of the 10-H signal in the PMR spec t ra  of Via 
and XI, as well as the increase  in J2,3 in the case of XI, should apparently be explained by the contribution 
of the quinolone s t ructure .  However,  the compounds apparently part icipate p r imar i ly  in the hydroxy fo rm 
in the benzoylation react ion,  inasmuch as products other than the O-benzoyl derivatives could not be de- 
tected. 

Thus, in addition to chlorination in the 6 position, chlorination in the 4 position and aromat izat ion of 
the te t rahydropyridine r ing,  p r imar i ly  with retention of the substituent in the 3 position, are  also observed 
in the reac t ion  of thionyl chloride with 3 -a ry loxy- l ,2 ,3 ,4 - t e t rahydrobenzo  [h]quinolines. It should be noted 
that chlorination in the 4 position and splitting out of a t r ibromophenol  res idue ,  as well as the previously  
investigated chlorination in the 6 position, proceed  in the step involving the te t rahydro derivat ives,  i.e., 
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p r i o r  to a romat i za t ion ,  inasmuch as a roma t i zed  compounds Va, d do not r e a c t  wi th th ionylch lor ide .  Chlo- 
r ina t ion  in the 4 posi t ion and a romat i za t ion  of 3 - a r y l o x y - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o  [h]quinolines also occur  
when a mixture  of thionyl chlor ide and the s ta r t ing  ma te r i a l s  is allowed to stand for a long t ime  at r o o m  
t e m p e r a t u r e .  

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

The PM1R s p e c t r a  we re  r e c o r d e d  with a P e r k i n - E l m e r  R-12 s p e c t r o m e t e r  at 60 MHz with t e t r a m e t h -  
yls i lane as the in ternal  standaxd. The IR s p ec t r a  were  r e c o r d e d  with an IKS-14 s p e c t r o m e t e r .  

3 - P h e n o x y - 6 - c h l o r o -  1 ,2 ,3 ,4- te t rahydrobenzo [h]quinoline (lIa). A mixture  of 2.8 g (0.01 mole) of 3- 
phenoxy- l ,2 ,3 ,4- te t rahydrobenzo[h]quinol ine  (la) and 10 ml of thionyl chloride was allowed to stand at r o o m  
t e m p e r a t u r e  for  15 min, a f ter  which it was decomposed  with ice, and the resu l t ing  prec ip i ta te  was r e m o v e d  
by f i l t ra t ion and shaken with 10% sodium hydroxide solution in the p re sence  of e ther .  The e ther  was r e -  
moved, and the res idua l  c ry s t a l s  were  r e c r y s t a l l i z e d  f r o m  butyl ace ta te  to give 2.4 g (78%) of a product  with 
mp 166.5-167.5 ~ Found: C1 11.3; N 4.5%. ClgH16C1NO. Calculated: C1 11.4; N 4.5%. 

3- (2 -Ch lo rophenoxy) -6 -ch lo ro - l , 2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (lib). This compound was s i m i -  
l a r l y  obtained and had mp 120.5-122 ~ ( f rom alcohol).  Found: C1 20.6; N 4.1%. C19H15C12NO. Calculated:  
C1 20.6; N 4.1%. 

3- (4 -Ch lo rophenoxy) -6 -ch lo ro - l , 2 ,3 ,4 - t e t r ahydrobenzo  [h]quinoline (lIc). This compound was s i m i -  
l a r l y  obtained and had mp 111.2-112.5 ~ (from alcohol). Found: C1 20.4; N 4.1%. C19HtsC12NO. Calculated:  
C1 20.6; N 4.1%. 

3- (2 ,4 ,6-Tr  ib romophenoxy) -6 -ch lo ro -  1,2 ,3 ,4 - te t rahydrobenzo [h]quinoline (lid). This co mpo und was 
s i m i l a r l y  obtained in 80% yield and had mp 194.5-195.5 ~ ( f rom chloroform).  Found: halogens 50.2; N 2.5%. 
CigH13BrC1NO. Calculated:  halogens 50.4; N 2.6%. 

1 - B e n z o y l - 3 - p h e n o x y - 6 - c h l o r e -  1 ,2 ,3 ,4- te t rahydrobenzo [h]quinoline (lEa). A mixture  of 1.2 g (4 
mmole)  of I Ia ,  0.6 g (4 mmole)  of benzoyl chlor ide,  and 8 ml of pyridine was heated at 95 ~ for 5 h. The mix-  
ture  was worked up to give 1.1 g (67%) of IHa with mp 171.5-172.5 ~ ( f rom alcohol). Found: C1 8.6; N 3.5%. 
C26H20C1NO2. Calculated:  C1 8.6; N 3.4. 

3-Phenoxy-4,6-dichlorobenzo[h]quinol ine  ( IVa)and 3-Phenoxy-6-chlorobenzo[h]quinol ine  (Va). A 
mixture  of 5.5 g (0.02 mole) of Ia and 22 ml of thionyl chloride was ref luxed for  2 h. The mixture  was 
t r e a t ed  with ice,  and the resu l t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion and dissolved in a c e t o n e - a l c o h o l  
in the p r e sence  of sodium aceta te .  The solvent  was pa r t i a l ly  r emoved ,  and the resu l t ing  c rys t a l s  were  r e -  
moved by f i l t ra t ion,  washed with wa te r ,  and r e c r y s t a l l i z e d  f r o m  acetone to give 2.3 g (34%) of IVa with mp 
156-157 ~ . Found: C 66.7; H 3.3; C1 21.0; N 4.1%. C19HllC12NO. Calculated:  C 67.1; H 3.3; C1 20.8; N 4.1%. 

The mother  l iquor r emain ing  af ter  the isolation of IVa was evapora ted ,  and the oily res idue  was ex-  
t r ac t ed  with p e t r o l e u m  ether .  T h e p e t r o l e u m  ether  was par t i a l ly  r emoved ,  arid the resu l t ing  c rys t a l s  were  
r e m o v e d  by f i l t ra t ion  and r e c r y s t a l l i z e d  f r o m  p e t r o l e u m  ether  and alcohol to give 0.8 g (13%) of Va with mp 
84-86 ~ In o rde r  to comple te ly  s epa ra t e  the IVa impur i ty ,  the isolated substance was heated under p r e s s u r e  
with hydrochlor ic  acid, and the mixture  was made alkaline with sodium hydroxide and ex t rac ted  with e ther  
to give a product  with mp 87.3-88.3 ~ (from alcohol).  Found: C 74.9; H 4.1; C1 11.6; N 4.5%. CtgH12C1NO. 
Calculated:  C 74.7; H 4.0; C1 11.6; N 4.6%. 

Similar  r e s u l t s  were  obtained under the s ame  conditions when Ha was used. 

React ion of Ia with thionyl chloride at r o o m  t e m p e r a t u r e  for 70 h gave Va with mp 86.2-87.2 ~ (from 
alcohol) in 7% yield. 

3- (2-Chlorophenoxy)-4 ,6-dichlorobenzo [h]quinoline (IVb) and 3- (2-Chlorophenoxy)-6-chlorobenzo 01]- 
quinoline (Vb). These compounds were  obtained by the method descr ibed  above for IVa and Va. When IIb 
was used, the yield of IVb with mp 164.5-165.5 ~ ( f rom acetone) was 38%. Found: C 60.6; H 3.0; C1 28.6; 
N 3.8%. ClgHt0C13NO. Calculated:  C 61.0; H 2.7; C1 28.4; N 3.7%. The yield of Vb with mp 116-117 ~ ( f rom 
alcohol) was 15%. Found: C 66.8; H 3.4; C1 20.9; N 4.2%. Ct9HllC12NO. Calculated:  C 67.1; H 3.3; C1 20.8; 
N 4.1%. 

3- (4-Chlorophenoxy)-4 ,6-dichlor  obenzo [h]quinoline (IVc) and 3- (4-Chlorophenoxy)-6-chlorobenzo [h]- 
quinoline (Vc). These compounds were  obtained by the p rocedure  used to obtain IVa and Va. When IIc was 
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used, the yield of IVc with mp 155.5-156.5 ~ (from acetone) was 43%. Found: C1 28.3; N3.9%. C19H10C13NO. 
Calculated~ C1 28.4; N 3.7%. The yield of Vc with mp 89-90 ~ (from alcohol) was 14%. Found: C1 20.8; 
N 4.3%. C19HltC12NO. Calculated: C1 20.8; N 4.1%. 

Reaction of IIc with thionyl chloride at r o o m  tempera tu re  for 240 h gave IVe in 8% yield and Vc in 9% 
yield. 

3-Phenoxy-6-chlorobenzo[h]quinoline (Va). A mixture of 1 g (3 mmole) of IVa and 16 ml of 57% hy- 
driodic acid was heated in a sealed ampul at 200 ~ for 4 h. The oily layer  was separated,  washed with wa-- 
te r ,  and extracted with pet ro leum ether.  The pe t ro leum ether was removed,  and the residue was r e c r y s -  
tal l ized f rom alcohol to give 0.3 g (33%) of a product with mp 87-88 ~ No melting-point depression was ob- 
se rved  for a mixture of this product with a sample of the product obtained by the method descr ibed above. 

3-Phenoxy-4-hydroxy-6-chlorobenzo[h]quinol ine  (Via). A mixture of 0.5 g (1.5 mmole) of IVa and 10 
rnl of concentrated HC1 was heated in a sealed ampul at 200 ~ for 4 h. The solid material  was removed  by 
fil tration, washed with water ,  and rec rys ta l l i zed  f rom alcohol in the presence  of sodium acetate to give 0.4 
g (85%) of a product with mp 284-285 ~ Found: C1 11.0; N 4.5%. C19HI2C1NO 2. Calculated: C1 11.0; N 4.4%. 

3-Phenoxy-4-benzoxy-6-chlorobenzo[h]quinol ine.  A mixture of 0.3 g (1 mmole) of Via, 0.14 g (1 
mmole) of benzoyl chloride,  and 10 ml of pyridine was refluxed for 4 h. The mixture was t rea ted  with 25% 
sulfuric acid and diluted with water ,  and the resul t ing c rys ta l s  were removed  by fil tration and r e c r y s t a l -  
l ized f rom alcohol to give 0.3 g (75%) of a product with mp 165-166 ~ PM:R spec t rum (in DMSO), ppm: 6.92- 
7.35 (protons of the phenyl ring of the phenoxy group), 7.45-7.70 and 7.96-8.17 (protons of the phenyl r ing 
of the benzoxy group), 7.70-7.90 (8-H and 9-H), 7.88 s* (5-H), 8.07-8.34 (7-H), 8.73 s (2-H), 9.0-9.29 (10-H). 
IR spec t rum (of a KBr pellet): 1736, 1237, and 1022 cm -1 (OCO). Found: C1 8 .2 ;N 3.5%. C2GHI6C1NO 3. 
Calculated: C1 8.3; N 3.3%. 

3- (2,4,6- Tr ibr o mophenoxy) - 6- chlor obe nzo [h] qninol ine (Vc), 3- (2,4,6- Tr ibr o mophenoxy)-4,6- dt chloro-  
benzo[h]quinoline (IVd), and 4,6-Dichlorobenzo[h]quinoline (IX). A mixture of 5.5 g (0.01 mole) of Id or IId 
and 18 ml of thionyl chloride was refluxed for 2 h. It was then cooled, and the resul t ing c rys ta l s  of the hy- 
drochloride of Vd were removed  by fi l tration and rec rys ta l l i zed  f rom ace tone -a l coho l  in the presence  of 
sodium acetate to give 0.8 g (15%) of a product with mp 194-195 ~ (from acetone). PMI~ spec t rum (in DMSO), 
ppm: 7.60 d, J4,2 =2.9 Hz (4-H); 7.69-7.93 (8-H and 9-H); 7.99 s (5-H); 8.03 s (3'-H and 5'-H); 8.13-8.41 
(7-H); 8.83 d, J2,4=2.9 Hz (2-H); 9.06-9.35 (10-H). Found: C 42.3; H 1.9; halogens 50.8; N 2.5%. 
C19HgBr3C1NO. Calculated: C 42.1; H 1.7; halogens 50.7; N 2.6%. 

After  separat ion of Vd, the fi l trate was decomposed with ice, and the resul t ing precipi tate  was r e -  
moved by fil tration, washed with water ,  t rea ted  with sodium acetate,  and extracted with alcohol. The al-  
cohol was par t ia l ly  removed,  and the residual  solution was cooled. The resul t ing c rys ta l s  were removed  
by fil tration and r ec rys t a l l i zed  f rom a l coho l - ace tone  to give 0.9 g (36%) of I:X with mp 146-147 ~ (from ace-  
tone). PMI~ spec t rum (in CC14) , ppm: 7.51 d, J3,2 =5.0 Hz (3-H); 7.64-7.91 (8-H and 9-H); 8.16 s (5-H); 
8.16-8.44 (7-H); 8.75 d, J2,3=4.8 Hz (2-H); 9.15-9.45 (10-H). Found: C 63.0; H 3.0; C1 28.3; N 5.7%. 
C13HTC12N. Calculated: C 62.9; H 2.8; C1 28.6; N 5.6%. 

6-Chlorobenzo[h]quinoline [Rf 0.61, e t h e r - h e x a n e  (1:4)] was detected in the fi l trate af ter  separat ion 
of IX by th in- layer  chromatograph~-(TLC) on aluminum oxide. 

The alcohol-insoluble res idue  was extracted with pe t ro leum ether.  The solvent was removed,  and 
the residue was rec rys ta l l i zed  f rom acetone to give 0.1 g of IVd with mp 187.5-189.5 ~ PiV[R spec t rum (in 
DMSO), ppm: 7.70-7.91 (8-H and 9-H); 8.02 s (3'-H and 5'-H); 8.0-8.37 (7-H); 8.19 s and 8.27 s (2-H and 
5-H); 8.93 and 9.20 (10-H). Found: N 2.6%. C19HsBr3Ct2NO. Calculated: N 2.4%. 

Reaction of 2 g (4 mmole) of Id and 16 ml of thionyl chloride at r o o m  tempera tu re  for 360 h gave 0.2 
g (20%) of IX and 0.06 g (2.6%) of IVd. 

4,6-Dichlorobenzo[h]quinoline (IX). A mixture of 0.12 g (0.5 mmole) of 4 -hydroxy-6-ch lorobenzo[h] -  
qulnoline and 2.5 ml of phosphorus oxychloride was refluxed for 2 h. The mixture was then decomposed 
with water ,  made alkaline with sodium hydroxide, and extracted with ether.  The ether was removed  to give 
0.1 g (81%) of a product  with mp 146-146.5 ~ (from acetone). No melting-point depression was observed for 
a mixture of this product  with the sample obtained by the method descr ibed above. 

*Here and subsequently,  s is singlet and d is doublet. 
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4-Hydroxy-6-chlorobenzo[h]quinol ine  (XI). A mixture  of 2.3 g (0.01 mole) of 4 - o x o - 6 - c h l o r o - l , 2 , 3 , 4 -  
te t rahydrobenzo[h]quinol ine,  9.4 g (0.1 mole) of phenol,  and 0.4 g of Raney nickel  was heated at 195 ~ for  60 
h. The mixture  was then diluted with e ther ,  and the r e su l t ing  prec ip i ta te  was r e m o v e d  by  f i l t ra t ion and 
d isso lved  in aqueous sod ium hydroxide.  The alkaline solution was acidif ied with hydrochlor ic  acid,  andthe  
resu l t ing  c ry s t a l s  we re  r e m o v e d  by f i l t ra t ion and r e c r y s t a l l i z e d  f r o m  alcohol in the p re sence  of sod ium 
ace ta te  to give 0.3 g (13%) of a product  with mp 327-328 ~ PM:R s p e c t r u m  (in DMSO), ppm: 6.38 d, J3,2 = 
6.7 Hz (3-H); 7.71-7.86 (8-H and 9-H); 7.97 d, J2 8 =6.7 Hz (2-H); 8.15 s (5-H); 8.0-8.34 (7-H); 8.56-8.86 
(10-H). Found." N 6.1%. C13HsC1NO. Calculated:  N 6.1%. 

4-Benzoxy-6-chlorobenzo]h]quinol ine .  A solution of 0.12 g (0.5 mmole) of XI, 10 m.1 of pyr idine,  and 
0.1 g (0.7 mmole)  of benzoyl  chlor ide '  was ref luxed for 4 h. The mixture  was then t r e a t ed  with 25% sulfur ic  
acid and diluted with wate r .  The resu l t ing  c rys t a l s  were  r e m o v e d  by f i l t ra t ion to give 0.13 g (78%) of a 
product  with mp 183.7-184.5 ~ ( f rom alcohol). Found: C1 10.6; N 4.2. C20H12C1NO 2 Calculated:  C1 10.6; 
N 4 . 2  . 

1 -Ace ty l -2 -  (2- ch lorophenoxymethyl ) -2 ,3 -d ihydro-  1H-benz [g]indole and 3- (2-Chlorophenoxy)-  1,2,3,4- 
t e t rahydrobenzo  [h]quinoline (Ib). A solution of 9.1 g (0.05 mole) of 7a ,8 -d ihydro-7H-az i r ino  [1,2-a]benz [g]- 
indole (VII) and 6.4 g of o-chlorophenol  in 20 ml of chlorobenzene was re f luxed  for 2 h. The mixture  was 
then t r e a t ed  with aqueous sodium hydroxide solution and ex t rac ted  with e ther .  The solvent was r emo v ed ,  
10 ml of acet ic  anhydride was added, and the mixture  was held at r o o m  t e m p e r a t u r e  for 4 h. It was then 
shaken with aqueous sodium carbonate  solution in the p re sence  of e ther .  The e ther  was r emoved ,  and the 
r e su l t i ng  c ry s t a l s  we re  r e m o v e d  by f i l t ra t ion and washed with e ther  to give 2.8 g (16%) of a product  with 
mp 163-164 ~ ( f rom acetone).  Found: C1 10.1; N 4.1%. C21H18C1NO2. Calculated:  C1 10.1; N 4.0%. 

After  isolat ion of 1 - a c e t y l - 2 -  (2-chlorophenoxymethyl ) -2 ,3-d ihydro-  1H-benz [g]indole, the oily res idue  
was ch romatographed  on a luminum oxide with elution with e t h e r - p e t r o l e u m  ether  (1 : 1). The f rac t ion  with 
~19 0.64 was col lec ted  to give 3.1 g (20%) of Ib with mp 106.5-108 ~ (from alcohol). Found: C1 11.4; N 4.6%. 

H1GC1NO. Calculated:  C1 11.4; N 4.5%. 

1 -Ace ty l -2 - (4 -ch lo rophenoxymethy l ) -2 ,3 -d ihydro- lH-benz[g] indo le  and 3- (4-Chtorophenoxy)- l ,2 ,3 ,4-  
te t rahydrobenzo[h]quinol ine (Ic). These compounds were  s i m i l a r l y  synthes ized  by acylat ion of the mixture  
obtained In the r eac t ion  of VII with p-chlorophenol .  The yield of 1 -ace ty l -2 - (4 -ch lo rophenoxymethy l ) -2 ,3 -  
d ihydro- lH-benz[g] indole  with rap 147.5-148.5 ~ ( f rom alcohol) was 3.0 g (17%). Found: C1 10o3; N 4.0%. 
C21H18C1NO 2. Calculated:  C1 10.1; N 4.0%. The yield of Ic with mp 94-95.5 ~ (from hexane) was 16%. 
Found: C1 11.3; N 4.5%. C19H16C1NO. Calculated: C1 11.4; N 4.5%. 

2 - (2 -Ch lo rophenoxymethy l ) -2 ,3 -d ihydro - lH-benz  [g]indole (VIIIb). A solution of 1.8 g (0.005 mole) of 
1 -ace ty l -2 - (2 -ch lo rophenoxymethy l ) -2 ,3 -d ihydro - lH-benz[g ] indo le ,  60 ml of ethanol,  and 10 ml of concen-  
t r a t ed  HC1 was ref luxed for 2 h. It was then shaken with aqueous sodium carbonate  solution in the p r e sen ce  
of e ther ,  a f te r  which the e ther  was r emoved ,  and the oily res idue  was t r ea t ed  with alcohol to give 1.2 g 
(78%) of a product  with mp 53-54.5 ~ (from alcohol).  Found: C1 11.4; N 4.6%. C19H16C1NO. Calculated:  
C1 11.4; N 4.5%. 

2- (4 -Chlorophenoxymethy l ) -2 ,3 -d ihydro- lH-benz  [g]indole (VIIIc). This compound,  with mp 7 8-79.5 ~ 
( f rom hexane),  was s i m i l a r l y  obtained in 84% yield f r o m  1 -ace ty l -2 - (4 -ch lo rophenoxymethy l ) -2 ,3 -d ihydro -  
1H-benz[g]indole. Found: C1 11.4; N 4.6%. C19H16C1NO. Calculated:  C1 11.4; N 4.5%. 

1 -Ace ty l -3 -  (2-chlorophenoxy)-  1,2 ,3 ,4 - te t rahydrobenzo [h]quinoline. A 0.3-g (0.1 mmole)  sample  of 
Ib was heated in 6 m_l of acet ic  anhydride at 80 ~ for 2 h, a f te r  which the mixture  was shaken with aqueous 
sodium carbonate  solution in the p re sence  of e ther .  The e ther  was r emoved ,  and the r e s idue  was r e c r y s -  
ta l l ized  f r o m  alcohol to give 0.25 g (71%) of a product  with mp 110-111 ~ Found.- C1 10.1; N 4.1%. 
C21HlsC1NO2. Calculated:  C1 10.1; N 4.0%. 

1 -Ace ty l -3 -  (4-chlorophenoxy)-  1,2 ,3 ,4 - te t rahydrobenzo  [h]quinoline. This compound was s [ m i l a r l y  ob-  
tained f r o m  Ic. The yield of product  with mp 128.5-129.5 ~ (from alcohol) was 0.3 g (86%). Found: C1 10.1; 
N 4.0%. C21H18C1NO 2. Calculated:  C1 10.1; N 4.0%. 
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