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S-Y 

1,4-Dihyd~~-l-[4~- (e thylaminoace ty1)-aminophenyl] - 
-3(2H)-ieoquinolinone wae labelled with 14C in two 
different poeitiono: in one caee in position 3 of the 
ieoquinoline ring, in the other c a m  in the carbonyl 
group of the ethylaminoacetyl moiety. 

Key Worde: Benzyloxycarbonyl-ethyl-glyche; 1,4-Mhydro-( 4*-nitro- 
pheny1)-3 (2H)-ieoquinolinone 

INTRODUCTION 
Some yeare ago a new method wae published’ for the eyntheeie 

of 1,4-dihydro-3(2B)-ieoquinolinone derivatives, one of which, 

1,4-dihydro-l- [4*-( ethylaminoacetgl )-aminophenylJ -3(2H)-isoquino- 
linone (A) poeeeseee excellent anticonvuleive activity . 
macological investigation. In the case of & the 14C atom uae 
placed into the position 3 of the isoquinoline ring, in the case 

of 

2 

Two isotopic isomers of 2 (& and ah) were prepared for pha* - - 

into the carbonyl group of the ethylaminoacetylmolety. 
The eynthesis of &$ started from benzyl cyanide-l-14C, which 

was allowed to react with 4-nitrobenzaldehyde in polyphosphoric 
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acid to give 1,4-dihydro-l-(4’-nitrophenyl)-3(2H)-isoquinolinone- 

-3-14C (?a). llhe n i t r o  group of Zf) was reduced by a Pd/charcoal 
catalyst to give 1,4-dihydro-(4’-aminophenyl)-3(2H)-isoquinolin- 

one-3-14C (&), which was acylated with benzyloxycarbonyl-ethyl- 

-glycine (4 )  - by the mixed anhydride method to give 1,Gdihydro-l- 

-[4*- (benzyloxycarbonyl-ethylamlno-acetyl)-aminophenyl] -3 (2H)- 
-i~oquinolinone-3-~~C ( 2 ~ ) .  Lastly the protecting group of sg - was 

removed by HBr in acetic acid. 

SCHEME 1 

2 
__c + HOOC-C%-IJ, 

4 Hc2H5 - T 0 ‘2% 
Im- co-cH2-=J, 2 

5a aa 

HBdAcOH - PPA = polyphosphoric acid 

2 = Ph-C%-O-CO- 

In the synthesis of Jk bromoacetic acid-l-14C was reacted with 
ethylamine and the obtained crude ethylgly~ine-l-~~C was converted 
into ben~yloxycarbonyl-ethylglycine-l-~~C ($8). It was reacted 

with 1,4-dihydro-l-(4*-aminophenyl)-3(2H)-isoquinolinone (2 ) to 
give 38, the isotopic isomer of 5s. The protecting group in Q 

was removed similarly to z$ to give &b. 
- 
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SCHEldE 2 

BzLC%-~~COOH qrn C2H5-mM-C%-14COOH 2-c1 ~ 

c2%. - 2’ 

BBr/AaOH 

EXPERUEIVTAL 

Melting points a re  uncorrected. Thin layeratrromatography was 

carried out on 5x20 cm p l a t e s  ueing Kieeelgel PF254+366 (MERCK) . 
The a c t i v i t y  wae meaeured by a Packard TIU-CARB l iqu id  e c i n t i l l a -  

t i on  eyatem. 

Benesl ~ s a n i d e - l - ~ ~ C  ‘ 
K14CB (0.1033 g, 1.5 mmoles, 47.4 mCi) and NaCN (0.3680 g, 

7.5 mmolee) were s t i r r e d  in abe. dimethyleulphoxide (4 m l )  a t  

8OoC for 1 h. After cooling, a eolution of freshly d i e t i l l e d  

beneyl chlor ide (1.14 m l ,  1.25 g,  10 m o l e e )  in dimethyleulphoxide 

(4 m l )  wae added. The mirture wae e t i r r e d  a t  room temperature f o r  

5 hra and l e f t  t o  stand overnight. Then NaCI? (0.250 g, 5.0 m o l e s )  

wae added and the mixture wae s t i r r ed  a t  5OoC for 1 h. After  

coollng, water (80 m l )  wae added and the mixture was extracted 
w i t h  e the r  (5x20 ml), the col lected ex t r ac t s  were washed w i t h  

25 % N a C l  eolution (20 m l ) ,  d r ied  over MgS04 and the eolvent wae 
evaporated through a 20 cm Vigreaux column. 1.03 g (8.8 m o l e s )  

of beneyl ~ y a n i d e - l - ~ ~ C  were obtained a8 a colourlees o i l .  Yield: 

88 %. Calculated ac t iv i ty :  41.7 mCi. 

Benzyl cyanide-l-14C wae eynthetieed by Roberta and Regaq3 but 
t h e i r  yield wae poorer. 



334 B. Koltui, D. B;fnfi, L. Haaai and Cy. De6k 

1,4-Dihydro-l- ( 4 * -n i t  ro?&enyl)-3 (2H ) - i soa~ ino l inone -3 -~~C (a 
Bensyl cyanide-l-14C (1.03 g, 8.8 m o l e s ,  41.7 mCi) and poly- 

phosphoric acid (4 m l )  were s t i r r e d  a t  90-100°C for 1 h, then 

pnitrobenzaldehyde (1.33 g, 8.8 m o l e )  wae added in small 

portions within 1 h; the temperature of the heating bath was 

increased t o  12OoC during th i s  period. After having completed the 

addition, s t i r r ing  w a s  continued a t  the same temperature for 4 

hre  then the mixture was heated t o  15O-16O0C f o r  a short  period, 

allowed t o  cool t o  80°C, and poured in to  water (80 m l ) .  Ilhe' solu- 

t i on  was made a lka l ine  with conc. ammonia, and heated t o  the 

boi l ing point. The reddish-brown powderlike precipitate was f i l -  

tered of f  from the hot solut ion,  washed carefu l ly  with water end 

recrys ta l l ized  from ethanol (60 ml) with Norite. 1.66 g (6.2 mol -  

e s )  of ?, were obtained. 1YI.p.: 173-176OC. Yield: 70 %. Measured 

ac t iv i ty :  27.0 mCi .  Ilhe mater ia l  showed only one spot on a mC 
plate  (e thyl  ace ta te  : methanol = 9 : 1, + P 0.6). 

1.4-Dih~dro-l-~4~-amino~hen~l)-3(2H)-isoauinol~one-3- 14c (se l  - 
In order t o  reduce the n i t r o  group, 2s (1.66 g, 6.2 m o l e s ,  

27.0 mCi) was dissolved in a c e t i c  acid (25 m l )  and hydrogenated 

in the presence of Engelhardt's 10 % Pd/C ca ta lys t  (0.2 g). The 
catalyat  had been prehydrogenated t o  shorten the non-desired 

induction period. A t  the end of the reduction s tep,  the catalyst 

was f i l t e r e d  off ,  the acetic acid was evaporated in vacuo, the 

residual  o i l y  product was digested wi th  water (50 ml), made alka- 

l ine with conc. ammonia, f i l t e r ed  off and the product was washed 

With water until neutral .  1.35 g of ae (5.7 m o l e s ,  92 %) w e r e  

obtained. Y.p. : 208-213'C. Calculated ac t iv i ty :  24.8 mCi. The 

mater ia l  showed only one spot on a TLC pla te  (e thyl  ace t a t e  : 
methanol = 9 : 1, % o 0 .5 ) .  
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1.4-Dihsdro-l- ~4~-~benss lo~carboas l - e th~ laminoace t~ l~ -emino-  

phensll -3 (2H)-isoauinolinon e-3-14~ (5a) - 
A mixture of 0 (1.5 g, 6.3 mmoles) and triethylamlne (0.85 m l ,  

0.62 g, 6.2 m o l e s )  in anhydrous dimethylfonnamide (10 ml) was 

cooled t o  -1OOC and e thy l  ohlorofomate (0.57 m l ,  0.64 g, 5.9 

m o l e s )  was added. A white prec ip i ta te  was formed and the fempe- 

ra ture  of the mixture rose t o  -2OC. It was s t i r r e d  a t  -5OC for 
20 m a . ,  and the so lu t ion  of 30 (1.35 8, 5.7 mmolee, 24.8 mCi) in 

dimethy1formami.de (10 m l )  was added dropwise a t  the eame tempera- 

ture. S t i r r i n g  was continued a 0-5'C for 3 hre, the so lu t ion  was 

allowed t o  stand a t  room temperature overnight, and poured i n t o  
water (200 ml). The aqueous so lu t ion  was extracted w i t h  &lorn- 

form (4x20 m l ) ,  the chloroform extract was washed with eaturs ted 
aqueous NaHC03 solut ion,  dried over MgS04 and the solvent was 
removed. An o i l y  residue that slowly c rys ta l l ized  was obtained, 
this  w a s  digeeted w i t h  hot ethanol (10 m l )  t o  give a white 

c rys t a l l i ne  substance. Al'ter cooling, the crystals were separated 
by f i l t r a t i o n  and washed with cold ethanol (2  m l ) .  2.15 g (4.91 

m o l e s )  of 2~ were obtained. L p . :  176-178OF: Yield: 85 96. Calc. 

ac t iv i ty :  21.2 mC1. According t o  TM: the mater ia l  contained 
t m c e e  of 2p - (e thyl  ace ta te  : methanol P 9 : 1, I$, I 0.6).  

1.4-Dihudro-l-r4*- (ethslsminoacetsl )-amino~hensl'l-3(2H)-ieo- 
auinolinone-3-1% ( l a 1  - 

HBr in 

g l a c i a l  ace t i c  acid (15 ml) and allowed t o  react for 1 h. Anhyd- 

rous e the r  (60 m l )  was added t o  the solution, the l i qu id  layer 

wae decanted and the residue w a s  washed by repeated decantations 
with e the r  (2x20 ml). It wa8 then diesolved In water (20 m l ) ,  

zg (2.15 g, 4.9 m o l e s ,  21.2 m C i )  was dissolved in 4 

The inact ive eubstance (5 )  was prepared as f o r  20. After re- 
c rys t a l l i za t ion  from ethanol the melting point increased t o  
180-182°C. Anal.: Calcd. C 70.89 % H 5.95 % I 9.18 % 

Found 71.09 % 5.82 Z 9.06 % 
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precipi ta ted by the addi t ion of conc. ammonia, f i l t e r e d  off and 
recrys ta l l ized  from ethanol (20 m l )  t o  obtain &B (0.98 g, 11.4 

m C i ) .  Yield: 62 %. 

By add ing  0.5 g of inac t ive  ,1 t o  the mother l i quor  a second frac- 

t i on  w a s  obtained. Collecting the two f r ac t ions  and recrys ta l l iz -  

ing them f r o m  ethanol (35 m l ) ,  1.19 g of & were obtained. M.P.: 

184-186OC. The mater ia l  showed one spot on a TLC p la te  (solvent:  

methanol : water = 9 : 1, % = 0.3). Measured ac t iv i ty :  11.4 mCi .  

Radiochemical yield:  24 76. 

Benz~loxscarbonyl-e t h ~ l - n l u c i n e - l - ~ ~ C  (4 - 
Chloroacetic acid (9.5 g, 0.1 moles) was dissolved in 30 !Z 

aqueous ethylamine (100 ml) and refluxed f o r  20 hrs. The solut ion 

was evaporated t o  dryness i n  vacuo, the res idua l  thick o i l  w a s  

mixed wi th  1 eodium hydroxide (100 ml) and water (30 m l ) .  The 
water was evaporated, then again water (100 m l )  was added and this  

was evaporated again. The residue was dissolved in water (100 m l ) ,  

the pH of the solut ion was s e t  t o  10 w i t h  2 

5OC and benzyloxycarbonyl chloride (25 m l )  was added dropwise un- 
der s t i r r i n g  t o  the solut ion,  a t  such a rate tha t  the temperature 
should not increase above 5-1OoC. Meanwhile the pH was maintained 
a t  10 by the addition of 2 NaOA. After completion of the addi- 

t i o n  of the reagent, the so lu t ion  was s t i r r e d  f u r t h e r  a t  5OC f o r  

2 hra, then extracted w i t h  dichloromethane (2x30 m l )  in order  t o  
remove benzyloxycarbonyl chloride. !The pH was s e t  t o  1 wi th  hydro- 

chlor ic  acid under cooling wlth ice ,  the solut ion was extracted 
with dichloromethane (3x30 m l ) ,  the  ex t rac t  washed with water, 

dr ied over MgS04 and the solvent was removed in vacuo. 13.5 g 

(57 %) of 4 was obtained as a yellowieh o i l ,  The mater ia l  showed 
only one epot on a 'PLC plate (solvent: 90 ml of ethyl ace ta te  and 

10 pal of 20r6:ll m i r t u r e  of pyridine, ace t i c  acid and water). The 

epot m e  detected I n  UV l ight after thorough drying. The dicyclo- 
hexylamlne salt  of 4 was prepared as follows: 

&OH, cooled below 
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A (1 g) was dissolved in anhydrous e ther  (5  m l )  and a solut ion of 
dicyclohexylamine (1.5 m l )  In  e the r  (5  ml) was added. The white 

cpyetal l lne substance was separated by f i l t r a t i o n  and recryetal- 
l ieed from bensene. Yep. : 149-150°C. 
Anal. : crilcd. C 68.87 % H 9.16 % I6 .69  k 

Found 68.78 % 9.08 % 6.81 % 

Bromoacetic acid-l-14C 

Bromoacetic ac1d-l-l4C was prepared as deecribed ea r l i e r4  from 

sodium acetate-l-14C (0.8305 g, 10.1 m o l e s ,  52.0 m C i )  wi th  75 k 
yield. Calculated ac t iv i ty :  38.8 mCi. 

Benesloxsoarbonsl-ethsl-nls~ine-~~C (4b . - 
Bromoacetic acid-14C (1.0 g, 7.5 m o l e s ,  38.8 mCi) was die- 

solved in water (10 m l )  and ethylamhe (7.5 m l )  was added drop- 

wise. The solution was refluxed f o r  5 hra and kept a t  room tempera- 

tu re  overnight, then evaporated t o  dryness in vacuo. The residue 
was dissolved in 1 g  BaOH (10 m l ) ,  water was evaporated again and 

the procedure was repeated with another portion of water (10 m l ) .  

The residue was dissolved in water (20 m l )  cooled t o  5OC and ben- 
eyloxycarbonyl chloride (1.8 m l )  was added. The mixture was 

s t i r r e d  a t  5-10°C for 2 hra while maintaining the pH between 9 and 

10 by the addition of 2 g NaOH. Finally,  the solution was s t i r r e d  

a t  15-2OoC f o r  1 h, extracted with methylene chloride (2x15 ml) 
t o  remove beneyloxycarbonylchloride, the solut ion w a s  cooled t o  
5OC, the pH of the eolution w a s  set t o  1 and then i t  was extracted 

with methylene chloride (5x15 m l ) .  The ex t rac t  was dr ied over 
@SO4 and the solvent was removed i n  vacuo t o  obtain $8 (1.18 g, 

66 %) as a colourlese o i l .  Calculated ac t iv i ty :  26.0 mC1. By TLC 

the mater ia l  was ident ica l  with 3. 
,l. 4-Dibsdro-l-r 4s - (benesloxucarbonyl-e thylamino-ace ty1-1-14C)- 

-amino~hensl~-3(2H)-isoauinolinone ( 5 b l  - 
3: w a s  prepared from $8 In the same way a s  described f o r  2s 

1.72 g (69 W) of sb - were obtained from 1.18 g (5  m o l e s ,  26.0mCi)  
- 
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of $h, ethylchloroformate (0.58 ml, 0.65 g, 6.0 m o l e s )  and 1 
(1.15 g, 5 moles). Mop.: 178-18OoC. Calculated ac t iv i ty :  18.9 

mCi .  The mater ia l  showed only one spot on a TLC pla te  (solvent ' 

was the same a s  f o r  2s). 
J.4-Dihydro-1- ~4~-(eth~le~rinoacet~l-l- 14C)-amino~ens11 -3(2H)- 

-isoauinolinone ( l b l  - 
!Phe protecting group was removed a s  described f o r  &. The 

react ion w a s  carr ied out i n  4 g HBr in a c e t i c  acid (10 ml), then 

the mater ia l  was recrys ta l l ized  f r o m  ethanol (2x20 ml). 0.612 g 

(50 %) of - were obtained. Mop. : 182-184OC. Measured ac t iv i ty :  

8.8 mCi.  According t o  TLC the mater ia l  contained tracee of 58. 
By adding inact ive L - (0.5 g)  t o  the concentrated mother l iquor ,  

0.673 g (4.48 mCi) of 
t i v i ty .  Radiochemical yield:  26 %. 

were obtained with lower spec i f i c  ac- 
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