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Inhibi tors  of mi toehondr ia l  monoamine  oxidase (IMO) a re  used for  the t r ea tmen t  of var ious  i l lnesses  
of the cent ra l  ne rvous  and e a r d i o - v a s c u l a r  sy s t ems .  In te res t  has been shown for  some t ime  pas t  in IMO 
such as  de r iva t ives  of polycycl ie  a roma t i c  compounds [1] and mul t inuc lear  he t e rocyc le s  [2]. However, com-  
pounds ofthe naphthalene se r i es ,  and in pa r t i cu l a r  he te rocyc les  based on it, have p rac t i ca l ly  been unexa-  
mined in this  connection. Consequently it seemed of in te res t  to invest igate  ce r ta in  he te rocycl ic  sy s t ems  
containing the naphthalene nucleus as IMO. 

Among such s y s t e m s  const ructed on the pe r i -pos i t i onso f  naphthalene, 1H-benz[de]isoquinoline (I)* is  
known, repor ted  as  the 2 ,3-dihydro der iva t ive  (II).~ Cer ta in  examples  of the 2 ,3 -d ihydro - lH-benz [de ] i so -  
quinoline s e r i e s  have been studied in a pharmaco log ica l  connection [7-11]. 

We have synthesized a s e r i e s  of 2 -a lky l -  and 2 -a ra lky l -2 ,3 -d ihydro- lH-benz[de] i soqu ino l ines ,  the 
major i ty  of which have not been repor ted  in the l i t e r a tu re .  The synthes is  was accompl ished by method [5] 
by the in teract ion of 1 ,8-b isbromomethylnaphtha lene  (IV) with the cor responding  a lkyl -  or a ra lky lamine  in 
anhydrous benzene or toluene at r oom t e m p e r a t u r e .  
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The s tar t ing  dibromide (IV) was obtained f rom 1 ,8-b ishydroxymethylnaphthaleneby reac t ion  with phos-  
phorus  r  [12] or by bromina t ion  of 1 ,8-dimethylnaphthalene with N-bromosucc in imide  [cf.13]. 

Compounds (III) were  isolated and purif ied as  hydrochlor ides  (Va-V1) and some were  a lso  c h a r a c t e r -  
ized as p i c r a t e s  (Table 1). The hydrochlor ides  of 2 -a lky l -  and 2 -a ra lky l -2 ,3 -d ihydro - lH-benz [de ] i soqu ino :  
l ines  c rys ta l l i zed  readi ly  f rom absolute alcohol, mel ted  with decomposi t ion,  and were  soluble in wate r .  Com-  
pounds (Va-V1) were  chromatograph ica l ly  homogeneous.  The p i c r a t e s  of 2 ,3 -d ihydro- lH-benz[de] i soquino-  
l ines (III) were  obtained d i rec t ly  by the in teract ion of hydrochlor ides  (V) with p ic r i c  acid in alcoholic solu- 
tion [cf.5] ; the p i c r a t e s  were  yel low in color  and mel ted  with decomposit ion.$ 

* Synonyms: 2,1 -per ibenzisoquinol ine,  perinaphthazole[3,4] .  
Synonyms: 2-azaper inaphthindane [5]. Der iva t ives  of (II) a r e  given in [6], 
While p r epa r ing  the p i c r a t e s  it appeared  incidentally that the compound supposedly repor ted  [14] as  2- 

methyl -2 ,3-d ihydro- lH-benz[de] i soquinol ine  (III, R = CH 3) seemingly  had another  s t ruc ture ,  since the me l t -  
ing point and color of the p ie ra t e  known to be 2 -methy l -2 ,3 -d ihydro- lH-benz[de] i soqu ino l ine  di f fered sub- 
stantial ly f r o m  the data of [14] (see Table  1). 
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TABLE 1. Hydrochlor ides  of 2-Alkyl and 2-Ara lky l -2 ,3 -d ihydro-  
1H-benz [de]isoquinoline s (Va-V1) 
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Symbol: P-picrate  

TABLE 2. The Dependence of the Inhibi- 
tion of the Activity of Mitochondrial Mo- 
noamine Oxidase by Derivat ives  of 2,3- 
Dihydro- 1H-benz [de]isoquinoline on In- 
hibitor Concentration 
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Note. F igures  in the table represen t  degree 
of inhibition (as % of control  exper iments  con- 
taining no inhibitor) of the rate of the oxidative 
deamination react ion of tyramine by ra t  l iver  
mitochondria  [16]. The resu l t s  a re  the mean 
of three experiments .  In control  exper iments  
it was discovered that, under standard condi- 
tions for the determinat ion [17], on the ave r -  
age 4 ~mole of ammonia were l iberated in 
45 rain incubation. 

Certain of the 2 -a lky l -2 ,3 -d ihydro- lH-benz  [de]iso- 
quinolines investigated (especially compound Vc) caused 
significant inhibition of the oxidative deamination of ty ra -  
mine even at a concentration of 10 -5 M, and have been ap- 
plied s imi lar ly  as  IMO in clinical medicine [15]. The r e -  
sults of the investigation of the inhibition of mitochondrial  
monomine oxidase by compounds (Va-V1) are  presented  in 
Table 2. 

The degree of inhibition did not depend upon the length 
of preincubation (5-60 rain) of the enzyme prepara t ion with 
the compounds being investigated up to the moment  of in- 
t roduction into the experimental  substra te .  Dialysis  (against 
500 volumes 0.005 M pH 7.4, phosphate buffer) of experi-  
ments  containing mitoehondrial  p repara t ions  f rom rat  l iver 
and 2-alkyl substituted (II) (compounds Va-Vc, final con- 
centrat ions  10 -3 M in exper iments  p r io r  to dialysis) com-  
pletely eliminated the inhibition of the deamination r 'eae- 
tion of tyramine.  

As is evident f rom Table 2, an appreciable inhibiting 
action (at concentrat ions of 10 -4 and 10 -5 M) was shown 
only by alkyl- and alkenyl substituted(II) (compounds Va-Ve, 
Vg and Vh) ;cyclohexyl-and aralkyl  substituted (II) (compounds 
Vi-V1) were pract ica l ly  inactive. In the se r ies  of alkyl 
substituted der ivat ives  maximal  activity was associated 
with n-propyl  (compound Vc); the t ransi t ion f rom the satu- 
rated to the unsaturated 2-alkyl  (n-C3H ~ ~ CH 2 = CHCH2) 
and also increase  inbranehing of the alkyI radical  [CH2CHa -~ 
CH(CH3) 2 --* C(CHa) 3] (compounds Vb, Vd and Vf) led to a 
reduction in IMO activity. 
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EXPERIMENTAL 

1,8-Bisbromomethylnaphtha lene  (IV). A. This  was obtained by the reac t ion  of 1 ,8 -b i shydroxymethyl -  
naphthalene [18] with phosphorus  t r i b romide  in benzene in the p r e sence  of pyr idine according to method [12]. 

B. A mix ture  of 2 g (12.8 mmole71,8-dimethylnaphthalene  [18], 4.55 g (25..6 mmole) N-bromosucc in imide  
and 40 mg benzoyl peroxide  in 30 ml  carbon te t rach lor ide  was boiled for  3 h under  reflux with s t i r r ing .  The 
reac t ion  mix tu re  was f i l tered,  the prec ip i ta te  washed with carbon te t rachlor ide ,  and the f i l t ra te  evapora ted  
in vacuum. The yield of unpurif ied 1 ,8-b isbromomethylnaphtha lene  was 3 g (75%7 mp 130-131 ~ (from ben-  
zene-hexane) .  According to l i t e ra tu re  data mp 130 ~ [13]. 

2-Alky. 1- and 2-Ara lky l -2 ,3 -d ihydro- lH-benz[de] i s0quino l ine  Hydrochlorides(Va-V1).  A solution of 1 g 
(3 .1mmole71 ,8 -b i sbromomethy lnaph tha lene ,  (IV) in anhydrous benzene or toluene (25-30 mi) was mixed with 

t h e  r e spec t ive  p r i m a r y  amine (9.3 mmoleT, also dissolved in anhydrous benzene or toluene (5-10 ml),  and kept 
for  a day at room t e m p e r a t u r e .  The s tar t ing  amine  hydro -b romide  which had separa ted  was f i l t e red  off, 
washed with benzene,  and the f i l t ra te  concentra ted  to d rynes s  in vacuum.  The unpurif ied base  (IID r e m a i n -  
ing (more often in the fo rm of an oil) was t r ea ted  with 10-20 ml  hydrochlor ic  acid (1:17 with heating,  The 
hydroehlor ide  (Va-V1) which s~parated on cooling was f i l te red  off and r ec rys t a l l i z ed  f rom absolute ethanol. 

2-Alkyl -  and 2-Ara lky l -2 ,3 -d ihydro- lH-benz[de] i soquino l ine  P i c r a t e s .  To a solution of 20 mg hydro-  
chloride (Va-V1) in the min imal  amount of hot ethanol was added an equivalent amount of p ic r ic  acid d is -  
solved in the minimal  amount of hot ethanol.  After  cooling the p ic ra t e  was f i l te red  off by suction and r e c r y -  
stal l ized f r o m  ethanol. The yie lds  of product  and constants  of the compounds synthesized a re  given in 
Table  1. 

For  ca r ry ing  out chromatography,  the hydrochlor ides  (Va-V1) were  made alkaline by the addition of 
sodium hydroxide solution, the base  (III), which separated,  was ext rac ted  with ether ,  the ex t rac t  evaporated,  
the res idue  d isso lved  in ethanol and chromatographed  on f i l t e r  FN-3 (G.D.R) p a p e r  in benzene-e thanol  
(19:27 as  solvent sys t em.  C h r o m a t o g r a m s  were  developed with iodine or Dragendor f s  reagent  [19] which 
gave o r ange - r ed , s a t i s f ac to r i l y  stable spots .  All compounds (III) cor responding  to hydroehlor ides  (Va-V1) 
gave only one spot with very  close Rf values  (~ 0.9). On chromatography  of the hydrochlor ides  (Va-V1) in 
the same sys t em or in butanol -ace t ic  ac id -wa te r  (4:1:5) the format ion  of significant "tail ing" was observed.  

Analogous r e s u l t s  were  obtained on thin l ayer  ch romatography  on si l ica gel.  
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