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A method has been developed for  the introduction of an isoquinolinium res idue  into an ac t iva ted  
a r o m a t i c  r ing  by means  of N-acyl isoquinol in ium sa l t s  fo rmed  in the reac t ion  of acyl halides 
with isoquinolineo 1-Subst i tuted 2 -acy l - l , 2 -d ihydro i soqu ino l ines  with dialkylanil ine,  N-phenyl 
morphol ine ,  N,N ' -d iphenylpiperazine ,  1 -alkyl  - l ,  2 ,3 ,4- te t rahydroquinol ine ,  and 1 -alkyl indoline 
res idues  in the 1 posi t ion were  synthes ized  via this route .  The s t ruc tu r e s  of the compounds 
obtained were  proved  by a l te rna t ive  syntheses~ 

Pyr idine ,  quinoline, and acr idine  r e a c t  with acyl halides to fo rm N-acyl  cycl ic  ammonium sa l t s  which 
in situ a re  convenient e lec t rophi l ic  reagen ts  for  the introduction ot a he te rocycl ic  res idue  into an act ivated 
a roma t i c  r ing  [2-4]. It turned out that isoquinoline is even m o r e  reac t ive  in this r e spec t  and f o r m s  1 - a c y l -  
2 - (p -d ia lky laminophenyl ) - l ,2 -d ihydro i soqu ino l ines  (I) at r oom t e m p e r a t u r e  when mixed with acyl halides 
and dialkylani l ines : 

+ RCOCI + C6HsNR ~ ~ ~ - - C O R  

~[ ~. n cGn4nr ~ 
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N PhN02 ~ H  

CGH4NR~ H %H~Rj 
VII VI 

We proved  s t ruc tu re  I in the case  of Ib by conver t ing  it to the p rev ious ly  desc r ibed  1 - ( p - d i m e t h y l -  
aminophenyl)isoquinoline (VII). In addition, we obtained VII by the reac t ion  of isoquinoline with d imethy l -  
aniline in the p r e s ence  of a luminum dust and m e r c u r i c  chlor ide .  

The nature  of the acyl res idue  has l i t t le effect  on the yields of I (Table 1) in the reac t ions  of N - a c y l -  
isoquinolinium sal ts  and N-acylquinol inium sa l t s  [4]~ The reac t ion  p roceeds  smoothly  both without so lvents  
(70-80% yields) and in anhydrous,  apro t ic  media  [in benzene or  d ime thy l fo rmamide  (DMF)]; in a n i t rogen 
a tmosphe re  the reac t ion  products  obtained a re  cons iderab ly  pure r ,  although the yields a r e  lower  (60-65%). 
Inc reased  yields can be achieved by UV ir radia t ion$ of the reac t ion  m a s s  (the yield in DMF at 50 ~ was 85%)~ 

*See [1] fo r  communica t ion  IX. 
$The UV light source  was a 375-W PRK-2M q u a r t z - m e r c u r y  l amp .  
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It is curious that c a r ry ing  out this react ion in a constant 3000-Oe magnetic field at room tempera ture  or 
with slight heating consis tent ly increases  the yields of I by an average of 20-25% as compared  with a con- 

t rol .  

It turned out that the proposed method for  the introduction of an isoquinolinium residue has ex t remely  
broad synthetic possibil i t ies~ We have previously  repor ted  the possibi l i ty of obtaining isoquinoline de r iva -  
tives of pyrro le  [5] and thiazolidones [6] via this route.  Under s imi la r  conditions, an isoquinoline residue 
can be introduced into the benzene r ings of 1 -a lkyl - l ,2 ,3 ,4- te t rahydroquinol ine  s (II), 1 -a lky l -2 ,3 -d ihydro-  
indoles (III), N-phenylmorpholine (IV), and N,N'-diphenylpiperazine (V) (Table 1). 

,, a-d ~" ,,! a, b /, Iv 

OCl~ RCO 
I f 

/N N/---,N _ N~ 

The UV and IR spect ra  of IV and V were s imi lar  to the spect ra  of I; this makes the s t ruc ture  a s -  
signed to them ext remely  likely. To prove the s t ruc tures  of II and III we used an independent route to ob- 
tain 1-methyl -6- (1- i soquinot inyl ) - l ,2 ,3 ,4- te t rahydroquinol ine  (X), which turned out to be identical to the 
compound obtained by hydrolysis  of the product of the react ion of N-benzoylisoquinolinium chloride with 1- 
methyl - l ,2 ,3 ,4- te t rahydroquinol ine  (II, R= CH~). We accomplished the al ternative synthesis as follows~ 
Wil lsmeyer  formylat ion of 1 -me thy l - i ,  2 ,3,4-tetrahydroquinoline yielded 1-methyl -6 - fo rmy l -1 ,2 ,3 ,4 - t e t r a -  
hydroquinoline; this was oxidized to 1 -methy l - l ,2 ,3 ,4 - te t rahydroquino l ine-6-carboxyl ic  acid, f rom which 
the acid chloride was obtained and used to acylate c0-aminoacetophenone ; the resul t ing VIII was reduced 
with sodium amalgam and the product (IX) was converted to X by the Pic te t -Gams method. 

o~ -..~.~,,,N~ ~ 'x2_~/ to, ~ 
] I 

CH a CH 3 

VIII IX X 

Thus,the react ion of N-acylisoquinolinium salts with dialkylanilines and their  analogs always involves 
r ing  fusion at the 1 position of the isoquinoline and the para  position of the a romat ic  r ing  relat ive to the 
amino group, as in the react ions  of N-acyl  salts of other s ix -membered  he te rocyc les .  The s:~nthesized 1,2- 
dihydroisoquinoline derivat ives  turned out to be effective heat s tabi l izers  for  polyolefins and raw and cured 
rubbe r s ;  this wilt be the subject of a separate  communicat ion.  

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

The puri ty of the isoquinoline used in this study was checked by gas-l iquid chromatography and was 
no less  than 99%. In all cases ,  the chromatography on aluminum oxide (activity II) was ca r r i ed  out by elu-  
tion with benzene-hexane-ch loroform (6:1:30); the ch romatograms  were developed with iodine vapors  in UV 
light. The UV spec t ra  in ethanol were obtained with an SF-4a spec t rome te r ;  the IR spect ra  (KBr pellets 
and chloroform solutions) were obtained with a UR-20 spec t romete r .  

.1 -Ary l -2 -aey l - l ,2 -d ihydro i soquino l ines  (Ia-h, IIa-d, and IIIa, b, Table 1)o A react ion mixture con-  
s is t ing of 0.05 mole of isoquinoline, 0.05 mole of f reshly distilled acyl chloride, and 0.1 mole of dialkyl-  
aniline was heated at 100 ~ for  8 h. The react ion mass  was then made alkaline and steam-dist i l led.  The 
l ight-colored,  amorphous residue was extracted,  dried, and rec rys ta l l i zed .  The react ion proceeded s i m i l a r -  
ly in anhydrous dimethylformamide or  benzene.  IR spec t ra :  1680-1690 cm -1 (C = O, the position var ies  
only slightly with a change in the nature of the acyl residue) ; 1650 cm -1 (C = C in the dihydropyridine ring) ; 
1500, 1550, and 1600 cm -1. 
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Hydrolysis  of 1-(p-Dimethylaminophenyl) -2-benzoyl- l ,2-dihydroisoquinol ine  (Ib). A solution of 2 g 
(5.6 mmole) of Ib and 8 g of KOH in 30 ml of 70% ethanol was refluxed for  5 h, 30 ml of water was added, 
and the ethanol was removed  by distillation~ The residual  suspension was extracted with 20 ml of benzene, 
10 ml of nitrobenzene was added to the benzene extract ,  and the mixture was refluxed for 3 h. The react ion 
mixture was then exLracted with hydrochlor ic  acid, the acid extracts  were made alkaline, and the resul t ing 
precipi tate  was f i l tered and chromatographed on a column filled with aluminum oxide to give 0.4 g (30%) of 
1-(p-dimethylaminophenyl)isoquinoline {VII) and 0.84 g (60%) of 1- (p-dimethylaminophenyl) - l ,2-d ihydro-  
isoquinoline (VI). VII had mp 114-115 ~ (from petroleum ether) and Rf 0.40 (blue f luorescence on i rradiat ion 
with Uu light). The picrate  of VII had mp 221-222 ~ (from ethanol). Found %: N 14.7. C17HlsNz "C~HsN307. 
Calc. %: N 14.6. VI had mp 111-112 ~ (from petroleum ether) and Rf 0.30 (no f luorescence in UV light). ]R 
spect rum:  3440 c m - l ( N - H ) ,  1620 crn -1 (C=C in the dihydropyridine ring). Found %: C 81.2; H 7.8; N 
11.0. C17HtsN2. Calc .%:  C 81.6; H 7.2; N 11.2. The pierate  of VI had mp 201-202 ~ (from ethanol). Found 
%: N 14.4. C17HIsNz.C6H3N307, Calc. %: N 14.6. Only VII (50%) was isolated b y c h r o m a t o g r a p h y f r o m  the 
hydrolys is  of Ib with dilute HzSO 4. 

Reaction of Isoquinoline with DimethylaniIine in the Presence  of Aluminum Dust. A mixture of 16 g 
(0.12 mole) of isoquinoline, 15.14 g {0.124 mole) of dimethylaniline, 3.35 g (0.124 g-atom) of aluminum dust, 
and 1 g (0.00368 mole) of mercu r i c  chloride was heated under nitrogen at 180-190 ~ for 8 h. The hot react ion 
mixture  was dissolved in 60 ml of ni trobenzene,  the aluminum dust was separated f rom it, and the fi l trate 
was refluxed for  3 h. The nitrobenzene was then removed by vacuum distillation, and the residue was chro-  
matographed on a column filled with aluminum oxide to give 13.18 g (30%) of VII, which was identical to that 

descr ibed  above. 

1-Methyl -6- ( ] - i soquinol inyl ) - l ,2 ,3 ,4- te t rahydroquinol ine  (X). A) A solution of 2 g (0.005 mole) of 1- 
(1 -methyl - l ,2 ,3 ,4- te t rahydro-6-quinol iny l ) -2-benzoyl - l ,2 -d ihydro isoquinol ine  (IIa) in 50 ml of concentrated 
HCt was refluxed for 5 h, cooled, and 0.57 g (90%) of benzoic acid was obtained by fi l tration. The fi l trate 
was made alkaline and ext rac ted  with benzene.  The benzene extracts  were dried, and the solvent was r e -  
moved by distil lation. The residue was chromatographed on a column filled with aluminum oxide to give 1.2 
g (87.5%) of X with Rf 0.44 (blue luminescence on i rradiat ion with UV light) and mp 117-118 ~ (from pe t ro -  
leum ether) .  Found %: C 83.0; H 6~ N 10~ C19HlsN z. Calc. %; C 83.2; H 6~ N 10o2o The picrate  of 
X was obtained as red  c rys ta l s  with mp 183-184 ~ (from ethanol). Found %: C 59.7; H 4~ N 13.8. 
CIsH18N2.C6H3N~O 7. Calc. 7o: C 59.6; H 4.2; N 13o9. 

B) A solution of 2 g (6.48 mmole) of VIII in 20 ml of absolute alcohol was reduced with 3 g of 3% so-  
dium amalgam as descr ibed in [7], af ter  which 1 g (3o24 rnmole) of the IX obtained af ter  the reduction was 
dissolved, without pr ior  purification, in 25 rnl of dry xylene, 5 g of phosphorus pentoxide and 10 g of POCI~ 
were added, and the mixture was refluxed for 3 h. The excess  phosphorus oxychloride and phosphorus 
pentoxide were decomposed with ice, and the aqueous layer  was separated,  made alkaline, and extracted 
with benzene.  The extract  was dried and vacuum-evaporated,  and the residue was chromatographed on a 
column filled with aluminum oxide to give 1.6 g (90%) of X, which was identical to that obtained via method 

(A). 

Alkaline hydrolysis of IIa yielded 30% of X and 65% of l-methyl-6-(l,2-dihydro-]-isoquinolinyl)-l,2,- 
3,4-tetrahydroquinoline (XI) with Rf 0.19 (no fluorescence in UV light) and mp 87-88 ~ (from petroleum ether). 
IR spectrum: 3440 cm -l (N-H),1620 cm -I (C=C of the dihydropyridine ring). Found %: C 82.5; H 7.3; 
N I0.io CmH~0N~. Calc. ~: C 82.6; H 7~ N 10.3. The picrate of XI was obtained as red crystals with 

mp 159-160~ Found%: N 5.9. CI~H20N2.C6H3N~O 7. Calc.%: N 6.0~ 

l-Methyl-6-carboxy-l,2,3,4-tetrahydroquinoline. A mixture of 5 g (0o0261 mole) of l-methyl-6-for- 
myl-l,2,3,4-tetrahydroquinoline [8], 8 g of potassium hydroxide, and 5.2 g of sodium hydroxide was ground 
thoroughly in a mortar and calcined until vapor evolution ceased. The calcined mixture was dissolved in 
200 ml of water, and the solution was boiled with activated charcoal, filtered, and acidified with hydrochlo- 
ric acid until the initially formed precipitate dissolved completely. The acid solution was again boiled with 
charcoal, filtered, and carefully made alkaline to pH 2 with ammonium hydroxide. The resulting precipi- 
tate was evacuated, dried, and recrystallized from benzene to give 2 g (40%) of a product with mp 223-224 ~ 

[9]. 

1 -Methyl - l ,2 ,3 ,4- te t rahydroquinol ine-6-carboxyl ic  Acid Chloride.  Thionyl chloride [2.05 g (17.2 
mmole)]  was added to a solution of 1.5 g (7.84 mmole) of 1 -methy l -6-carboxy- l ,2 ,3 ,4 - te t rahydroquino l ine  
in 50 ml of absolute benzene, and the mixture was refluxed for 6 h. The excess  thionyl chloride and sol-  
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vent  were  r emov ed  by dist i l lat ion to give 0.99 g (60%) of the c rys ta l l ine ,  white acid chloride with mp 204- 
205 ~ (from pe t ro leum ether)  and Rf 0.22. Found %: N 6.7; C1 16.3. CllH12C1NO. Calc.  %: N 6.7; C1 16.9. 

1 -Methy l -6 -phenacy laminoca rbony l - l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  (VIII). Dry pyridine (5 ml) was added 
to a solution of 1.7 g (8.1 mmole)  of 1 -m e t hy l - l , 2 , 3 , 4 - t e t r ahyd roqu ino l i ne -6 - ca rboxy l i c  acid chloride in 15 
ml  of anhydrous toluene, the mix tu re  was s t i r r e d  for  30 rain, and 1.39 g (8.1 mmole)  of c~-aminoacetophenone 
hydrochlor ide  was added gradual ly .  The re su l t ing  mix tu re  was then held at r oom t e m p e r a t u r e  for  3.5 h and 
then ref luxed for  2.5 h. The reac t ion  mix tu re  was made alkaline and s team-dis t i l l ed .  The res idue  was 
separa ted ,  dried,  and r e c r y s t a l l i z e d  f rom methanol and then toluene to give 2.2 g (90%) of VIII with mp 218- 
220 ~ a n d R f 0 . 7 8 .  Found%: C 73.8; H 6.4; N 8.9. CI~H20N20 z. Ca lc .%:  C 74.0; H 6.5; N 9.0~ 

1- (p -Morphol inophenyl ) -2 -benzoyl - l ,2 -d ihydro i soquino l ine  (IV). This  compound [9.6 g (80%)] was 
obtained like I - I I I  by the reac t ion  of 10.6 g (0.05 mole) of isoquinoline, 4 g (0.025 mole) of N-pheny lmorpho-  
line, and 2.3 g (0.025 mole) of benzoyl chloride and had mp 213-214 ~ (from aqueous methanol) and Rf 0.14; 
Xma x 268 rim, log e4 .2 .  Found %: C 78.8; H 5.8; N 6~176 C26H24N202. Cale. %: C 78.8; H 6.1; N 7.0. 

1 ,4 -B i s [4 - (2 -benzoy l - l , 2 -d ihydro - l - i soqu ino l iny l )pheny l ]p ipe raz ine  (V). This compound [3 g (50%)] 
was s i m i l a r l y  obtained by the reac t ion  of 2.6 g (0.025 mole) of isoquinoline, 2~ g (0.0125 mole) of N,N ' -  
diphenylpiperazine,  and 1.2 g (0.0125 mole) of benzoyl chloride and had mp 82-83~ ethanol) and Rf 
0.33. Found%: C 81o5; H 6 . 0 ;  N705.  C48H40N402 . Cale .%:  C 8 1 . 8 ;  H 5 . 7 ;  N 7o9o 
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