
S Y N T H E S I S  O F  7 - A L K Y L -  A N D  7 - P H E N Y L T E T R A H Y D R O -  

7 H - I S O Q U I N O L I N O [ 2 , 1 - d ]  [ 1 , 4 ]  - B E N Z  D I A  Z E P I N -  
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C h .  I v a n o v  a n d  M. L e v i  UDC 615.214.2 : 547.891.2].012.1 : 542.9 

The p resen t  invest igat ion is a continuation of a previous  paper  which descr ibed  the p repa ra t ion  of 
te t rahydroisoqulnol inobenzdiazepines  [1]. In o rde r  to s tudy more  c lose ly  the pha rmaco logy  of these c o m -  
pounds, we have synthes ized  some  7-alkyl  and 7-phenyl te t rahydroisoqulnol inobenzdiazepines  by the follow- 
ing route :  

GH-~O GH~,O~ ~ A ~ l " ~ " ' ]  
" R<,z  

CH O ~ ' ' ~ ' / ~ ' ~ "  f i F - O , C O X  . CH)O 
5 ~. . . .  ~., X= BI', Ol ("./,~.- Nlq- O -- O - Br" a~ra 2 

T r~ z r~ 

I% 1 Rt 

I : R(I-I '~2"'X 
NaBHn ~7 : ~ C 1  

C \c= o c ,o 
Nil / 

.Ig - ~ .~-.2~ 

The s ta r t ing  ma te r i a l s  I and II  (1 - (2 ' - aminophenyl ) -  and 1- (2 t -amino - and 4 ' - cb lo ropheny l ) -6 ,7 -d i -  
methoxy-3,4-dihydroisoquinol ine)  we re  obtained f r o m  the cor responding  ni t ro amides  by the B i s c h l e r - N a p -  
i e ra l sk i  reac t ion ,  followed by  reduct ion of the n i t ro  group with stannous chlor ide in hydrochlor ic  acid. 

The r eac t ion  of a - b r o m o a c e t y l  b romide  with subst i tu ted 1- (o-aminophenyl) -3 ,4-dihydroisoquinol ines  
has been desc r ibed  in the l i t e r a t u r e  [2]. We have applied this  r eac t i on  to the b romides  of higher (~-halo- 
genated aliphatic acids in o rde r  to p r e p a r e  7-alkyl  and 7-phenyl -subs t i tu ted  te t rahydroisoquinol inobenz-  
diazepines (XX-XXVI) for  the study of the effects  of n o r m a l  and branched  chain alkyl groups on p h a r m a -  
cological  act ivi ty.  

1- [2 ,_ (a - B r o  moacetyl  amino)phenyl ]- 6,7-di methoxy-3 ,4-d ihydr  oisoquinol ine hydrochlor  ides or  hydro-  
b romides  (Table 1, III-X) were  p r e p a r e d  by  reac t ion  of I or  II with the cor responding  a -ha logena t ed  a l i -  
phatic acid chlor ides  or  b romides .  

The following acid chlor ides  and b romides  were  employed:  a - b r o m o a c e t y l  b romide ,  a - b r o m o p r o -  
pionyl b romide ,  a - b r e m o b u t y r y l  b romide ,  a - b r o m o i s o b u t y r y l  b romide ,  a - b r o m o i s o v a l e r y l  b romide ,  a -  
b r o m o c a p r o y l  b romide ,  and a - b r o m o p h e n y l a c e t y l  chloride.  

The convers ion  of I I I -X into the 7 -a lky l -  and 7 -pheny l -12 ,13 -d ime thoxy-6 ,7 ,9 ,10 - t e t r ahydro -6 -oxo-  
5H-isoquinolino[2,1-d] [1,4]benzdiazepinium b romides  (Table 2, XI-XVII) was accompl ished  by  basifying an 
aqueous solution of I I I -X with a 2 N sodium hydroxide solution of pH 7.0-7.5 and boiling the f ree  base  which 
s epa ra t ed  with 80% aqueous alcohol.  
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TABLE 3. 7-Alkyl  and 7 -Pheny l -12 ,13 -d imethoxy -5 ,9 ,10 ,14b- t e t ra -  
hydro-  7H-isoquinol ino [2 , l -d]  [1 ,4]benzdiazepin-  6 -ones  

C o m -  
pound Ra 

X X I I  
X X I I I  ] 
x x I v  I HH 

X X V  I I 

Yield 

H [76 (62) 
H 70 (40) 

CH3 I 70 
CaHs. I 60 

CH(CHs)~ [ 46 
(CH,),CH~] 20 
CaH~ I 52 

Found, % 
rap. ~ 

C H 

2 2 1 - - 3  169,7516,70 
220,5--221,5160,6615,59 

2 2 6 - - 9  J70,85]6,85 
107--9 171,3016,95 
1 8 9 - - 1 9 0  [72 ,0017,35  
1 4 7 - - 1 5 0  7 2 , 6 0  7 84 
2 0 0 - - 2  7 4 , 5 0 6 , 0 8  

Molecular 
formula 

Calc., a]o' ':- 

C H 

I 
8,65l C,,H2oN,Oa 70,10 6,40 
7,45[ CI,H,,ClNzOa ]60,81[ 5,33 
8.65]  C2oH2,N,Oa J71.00]  6 . 5 0  
7 .80[  C~ iHuN,O.  171.57J 6 . 8 6  
7.351 C~2H~NsO~ 172.101 7 .11  
7 ,20[  C=.HsBN,Oa [72,60[  7 , 4 0  

8 , 1 6  
7 , 8 0  
8 , 2 8  
7 ,94  
7 , 6 4  
7 , 3 6  
6 , 9 9  

*Yields are  g iven for method A (method B in parentheses ) .  

The s tructure  of  the compounds obtained is  in good agreement  with the re su l t s  of e lementa l  ana lyses  
and the IR and NMR spectra .  Thus,  the IR spec tra  of  the quaternary sal ts  XI-XVII exhibit absorpt ion bands 
at 1710 c m  -1 corresponding  to carbonyl  group s tretching  vibrat ions .  The higher frequency of  the absorpt ion 
as compared  with the bands of  the start ing mater ia l s  [[I-X (1690 c m  -1) is probably the resu l t  of  e l ec tron ic  
factors .  The band at 3300-3400 c m  -1 (NH stretching vibration) is broad,  as  is usual in quaternary sa l ts .  

In the reac t ion  under cons iderat ion ,  the re la t ive  rates  of  format ion  of  the quaternary sa l t s  are  depen-  
dent on the polar i ty  of  the medium and on the nature of  the substituent on the a - c a r b o n  atom. 

OH$0 

OH'O ~N: ""~ ~7+ 

( /  .-r-NH-~ -- O< Br 

tti 

We have shown that the yie lds  of the quaternary sa l t s  XI-XVII decrease  as the alkyl chain is branched 
and lengthened (see  Table 2). This is due to an increase  in the e lec tron  ~tensity at the a - c a r b o n  a tom con-  
sequent  upon the pos i t ive  inductive effect  of  the alkyl groups ,  as we l l  as on s t er i c  factors  hindering attack 
of  the t er t iary  ni trogen a tom in the tsoquinoltne ring.  

No quaternary salt  was  formed  when two alkyl groups w e r e  present  on the a - c a r b o n  a tom of VIII. In- 
stead,  1- [2'- (bromoisobutyry lamino)phenyl ] -6 ,7 -d imethoxy-3 ,4 -dthydro i soquino l ine  was  i so lated as the 
free  base  (:<VIII). This compound was  total ly  insoluble in water ,  and it gave no reac t ion  for halide ion. 

The NMR s p e c t r u m  of XVIII exhibited a doublet at low field,  5 =8 .4  ppm, J0= 9 Hz, ass igned  to the 
ortho proton (at C 3) in the phenyl ring.  It may be a s s u m e d  that the shift  of  the s ignal  to low field is due to 
deshielding of  the ortho proton as  a r e su l t  of  the spatial  or ientat ion of the carbonyl  group, the remain ing  
aromat i c  protons of the phenyl r ing  appearing as a multiplet  at 5 =6 .8 -7 .2  ppm. 

No doublet s ignal  due to the ortho proton is observed  in the NM:R spec tra  of XI-XVII, and the s ignals  
due to the aromat ic  protons appear as a multiplet .  It appears  that the carbonyl  group of  t h e  b e n z d i a z e -  
p inium ring is or iented  in such  a manner that it does  not cause  deshielding of the ortho proton.  

Further  proof  of  the s tructure  of  XVII was  obtained by reduct ion with  sod ium borohydride in aqueous 
alcohol:  

Instead of  the expected  c lo sure  of  the benzdiazepine  ring, there  was  f o r m e d  1 - [ 2 ' - ( ~ - b r o m o i s o b u -  
tyry lamino)pheny l ] -6 ,7 -d imethoxy- l , 2 , 3 ,4 - t e t rahydro i soqu ino l ine  (XIX). The NMR s p e c t r u m  of this c o m -  
poUnd exhibited a s inglet  at high field (5 =2.2 ppm) charac ter i s t i c  of  the imino group (NH), differing f r o m  
the amide NH (5 =10.15 ppm). The doublet at 5 =8.15 ppm, J0=8 Hz, was  as s igned  to the ortho proton. The 
shift  of  the signal to low field was  due to the s a m e  factors  as in the s p e c t r u m  of  XVIII. 

7 2 6  



These  facts  show that  r e p l a c e m e n t  of the two hydrogen a toms on the a - c a r b o n  a tom by methyl  groups 
r e s u l t s  in a t tack  on the t e r t i a r y  n i t rogen a tom being subjec t  to cons iderab le  s t e r i c  hindrance,  and v i r tua l ly  
no fo rma t ion  of the benzdiazepine  r ing  takes  place despi te  the fact  that  the r eac t ion  is c a r r i e d  out in a 
s t rong ly  po la r  solvent  (80% ethanol). 

The po la r i ty  of the med ium is v e r y  impor tan t  in de te rmin ing  the r a t e  of cycl izat ion.  We have ex-  
amined solvents  with enhanced solvat ing abi l i t ies  such as dioxane, anhydrous ethanol,  anhydrous acetone,  
aqueous ethanol,  and aqueous acetone.  The g r e a t e s t  y ie lds  (56-70%) were  obtained by using 80% aqueous 
ethanol,  the yields  in l e s s  po la r  solvents  such as dioxane being much lower .  Reduction of XI-XVII  with so -  
dium borohydr ide  gave 7 -a lky l -  and 7-phenyl -12 ,13-d imethoxy-5 ,9 ,10 ,14b- te t rahydro i soquino l ino-7H-[2 ,1 -  
d][1 ,4]benzdiazepin-6-ones  (Table 3) (XX-XXVD. 

The s t r u c t u r e s  of these  compounds were  conf i rmed  by the i r  e lementa l  ana lyses  and by the i r  IR and 
NM:R spec t r a .  

The IR s p e c t r a  of XX-XXVI exhibit  bands at 1690 c m  -1, c h a r a c t e r i s t i c  of carbonyl  group s t r e tch ing  in 
s e c o n d a r y  amides  [3], indicating the absence  of s t r a i n  in the benzdiazepine  r ing.  

C losure  of thebenzd iazep ine  r i n g i s  a lso  conf i rmed  by the absence  in the NM:R s p e c t r u m  of XX-XXVI 
of a s inglet  at 5 =2.2 p p m  due to the imino group which is c h a r a c t e r i s t i c  of the te t rahydro isoquinol ine  r ing.  

On the bas i s  of the NMR spec t r a l  data, some  conclusions may  be drawn as to the r e l a t ive  effects  of 
the subs t i tuents  in the 7-pos i t ion  of t h e b e n z d i a z e p i n e r i n g o n  the posi t ion of the amide  proton signal .  In the 
case  of the tmsubst i tuted benzdtazepinones ,  or  in the p r e s e n c e  of subst i tuents  with shor t  al iphatic  chains 
(XX-XXIV), a shif t  of  the amide  proton signal to lower  field (5 = 9-10.1 ppm) takes  place.  The p r e s e n c e  of 
long chain subs t i tuents  (XXV) r e s u l t s  in a shift  to h igher  f ield (5 =8.3 ppm),  owing to s c reen ing  of the amtde 
pro ton  r e su l t i ng  f r o m  the s t r onge r  e lec t ron-dona t ing  p r o p e r t i e s  of the subst i tutent .  In the s p e c t r u m  of 
XXVI also ,  t he r e  is o b s e r v e d  a shif t  of the s ignal  to lower  f ield (5 =8.3 ppm),  p robab ly  as a : r e s u l t  of 
s c reen ing  of the amide  pro ton  caused by  s t e r i c  f ac to r s .  

Compounds XX and XXI were  a lso  obtained by reduct ion  of Il l  and X with sod ium borohydr ide ,  b y p a s s -  
ing the p r e p a r a t i o n  of the qua t e rna ry  sa l t s .  The products  obtained were  identical  with those obtained v ia  
the q u a t e r n a r y  sa l t s .  An a t tempt  to conver t  d i r ec t ly  those  hydrobromides  subs t i tu ted  on the ~ - c a r b o n  a tom 
(1- [2 '-  ( r  6.,7-di methoxy-3 ,4-d ihydroisoquinol ines)  into the cor responding  benz -  
diazepinones  was  unsuccess fu l .  

All the te t rahydroisoquinol inobenzdiazepinones  w e r e  obtained as the r a c e m a t e s .  

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

The ]:R s p e c t r a  we re  r e c o r d e d  on a UR-10 s p e c t r o p h o t o m e t e r  (Nujol mull o r  c h l o r o f o r m  solution). 
The NMR s p e c t r a  we re  r e c o r d e d  on a "Jeo l"  ins t rument ,  having a working f requency  of 60 MHz, in deu te r -  
ated dimethyl  s ulfoxide (DMSO-d6) and deu t e roch lo ro fo rm  (C DCls), using t e t r ame thy l s i l ane  as in ternal  s t an-  
dard.  The designat ions of the NM:R s p e c t r a  a re  as follows: s (singlet); d (doublet); m (multiplet). The p u r -  
i ty of the compounds was es tab l i shed  by th in - l aye r  c h r o m a t o g r a p h y  on s i l i ca  gel using the solvent  s y s t e m  
b e n z e n e -  methanol .  

N-  [fl- (3 ' ,4 ' -Dimethoxyphenyl)e thyl]  - 2 - n i t r o - 4 - c h l o r o b e n z a m i d e .  H o m o v e r a t r y l a m i n e  (10 g) was d i s -  
solved in 50 ml of  d ry  benzene I and a solution of 26 g of 2 -n i t r o -4 - ch lo robenzoy l  chlor ide in 50 ml of d ry  
benzene was added dropwise  during 1 h at 5 ~ To the r e su l t ing  mixture  was added during 1 h 13.2 g of so -  
dium hydroxide in 132 ml of wa t e r  at a t e m p e r a t u r e  of 8-10 ~ The r eac t i on  was brought  to comple t ion  by 
s t i r r i n g  at 30 ~ for  4 h. The re su l t ing  p rec ip i t a t e  was f i l t e red  off, washed  with wa te r  and 5% hydroch lor ic  
acid,  then again with wa te r ,  to give 18.7 g of crude product ,  which was c ry s t a l l i z ed  f r o m  ethanol.  Yield of  
pur i f ied  product  17 g (86%), pa le -ye l low needles ,  m.p.  112-114 ~ 

1- (2 ' - n i t ro -4 ' - ch lo ropheny l ) -6 ,7 -d ime thoxy-3 ,4 -d ihydro i soqu ino l ine .  N-  [fl- (3 r ,4 ' -Dimethoxyphenyl ) -  
e t h y l ] - 2 - n i t r o - 4 - c h l o r o b e n z a m i d e  (10 g) was dissolved in 80 ml of d ry  toluene,  hea ted  to 90 ~ and t r e a t ed  
dropwise  during li/2 h with 30 mi of phosphoryl  chlor ide.  The mixture  was boiled for 7 h, then cooled, when 
a pale yel low oil separa ted .  The toluene l a y e r  was s e p a r a t e d ,  and the oil was d isso lved  in 150 ml of hot 
wate r .  The organic  l a y e r  was washed  with a smal l  amount  of wa te r ,  which was added to the solution f i r s t  
obtained. Bas i f ica t ion  with am m on i a  p rec ip i t a ted  a pale yel low solid,  which was ex t r ac t ed  with ch lo roform.  
The organic  l a y e r  was s epa ra t ed ,  washed  with wa te r ,  dr ied over  sod ium sulfa te ,  and the solvent  dist i l led 
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off, giving 0.1 g of dry  res idue ,  which was c rys ta l l i zed  f r o m  ethanol. Yield of purif ied product  8.9 g (80%), 
yellow needles ,  m.p. 136 ~ Found, %: C 58.22; H 4.89; C1 10.20; N 8.30. CI~H15C1N204. Calculated, %: C 
58.68; H 4.36; C1 10.20; N 8.07. 

1- (2 ' -Amino-4 ' -chlorophenyl) -6 ,7-dimethoxy-3 ,4-dihydroisoquinol ine  (II). 1- (2 ' -N i t ro -4 ' - ch lo ro -  
phenyl)-6 ,7-dimethoxy-3,4-dthydroisoquinol ine  (5 g) was dissolved in a mixture  of 52 ml of ethanol and 52 
ml of concentra ted hydrochlor ic  acid. To the solution was added port ionwise at r o o m  tempera tu re  27 g of 
crys ta l l ine  stannous chlor ide,  and the mixture was then heated at the boil for  4 h. After cooling, the mix- 
tu re  was acidified with a solution of 60 g of sodium hydroxide in 240 ml of water .  The resul t ing  oily mix- 
tu re  was ex t rac ted  with chloroform.  The organic l aye r  was separa ted ,  washed with water ,  and dr ied over  
sodium sulfate. The solvent was dist i l led off, and the res idue  was r e c r y s t a l l i z e d  f r o m  ethanol. Yield 3 g 
(65%), m.p. 136-137 ~ Found, %: C 64.00; H 5.71; C1 11.04; N 9.00. C17H17C1N202. Calculated, %: C 64.42; 
H 5.40; C1 11.19; N 8.78. Compound I was obtained by the method given in our ea r l i e r  paper  [1]. 

1-2 ' -  ( a -Bro  moacetylamino)phenyl-  6,7-di methoxy-3,4-dihydro isoquinol ine Hydrobr omide (III). Co m- 
pound I (1.5 g) was dissolved in 20 ml of dry  ch lo ro fo rm and 20 ml of d ry  e ther ,  and a solution of 0.5 ml of 
~ -b romoaee ty l  bromide in 5 ml of d ry  ether  was added dropwise at 0-5% The mixture  was s t i r r e d  at this 
t empera tu re  for  4 h. The prec ip i ta te  was f i l te red  off and r ec ry s t a l l i z ed  f ro m  aqueous methanol to give 1.7 
g of yellow needles.  IR spec t rum (Nujol mull), cm- l :  3180 (NH), 1690 (C =0). 

Compounds IV, VII, VIII, and IX were  obtained s imi l a r ly  f r o m  I and the corresponding a - b r o m o a c i d  
bromide .  

1-2 ' -  (~-Bromobutyrylamino)phenyl-  6 ,7-dimethoxy-3,4-dihydroisoquinol ine  Hydrobromide (V). Corn- 
pound I (1 g) was dissolved in 30 ml of dry  benzene,  and 0.5 g of a - b r o m o b u t y r y l  bromide in 4 ml of dry  
benzene was added dropwise at 10% The mixture  was boiled for  5 h. After  cooling, the bright  yellow nee-  
dles which separa ted  were  f i l te red  off, washed with benzene,  and c rys ta l l i zed  f rom a mixture of alcohol and 
e ther  to give 1.4 g of V. IR spec t rum (Nujol mull), c m - 1 : 3 1 8 0  (NH), 1690 (C =0). 

Compounds V I and X were  obtained s imi l a r ly  f r o m  I or  II and the appropr ia te  ~ -b romoae id  bromide.  

dl- 7- Isopropyl-  12,13-di methoxy- 6 ,7 ,9 ,10- te t rahydro-  6-oxo-  5H-isoquinolino- [2, l -d]  [1,4]benzdlaz- 
epinium Bromide (XV). Compound VI (4.9 g) was dissolved in 240 ml of water ,  and the solution basifed with 
a 2 N solution of sodium hydroxide to pH 7.5. The bright  yellow precipi ta te  was f i l te red  off and dried.  The 
aqueous solution was ex t rac ted  with ch loroform,  the organic  l aye r  separa ted ,  dr ied over  sodium sulfate,  
and the solvent removed .  The res idue  was added to the prec ip i ta te ,  dissolved in 32 ml of 80% ethanol,  and 
the mixture  boiled for 8-10 h. P a r t  of the ethanol was dist i l led off, and the solution cooled, whereupon 
bright  yellow c rys ta l s  separated.  After  r ec rys t a l l i za t ion  f ro m  a mixture  of absolute alcohol and methanol,  
2.3 g of XV was obtained. IR spec t rum (Nujol mull), cm- l :  1715 (C=0), 3400 (NH). 

Compounds XII, XIII, XIV, and XVI were  obtained s imi la r ly .  

12,13-Dimethoxy-6,7 ,9 ,10- te t r  ahydro-  6-oxo-5H-isoquinolino [2 , l -d]  [1,4]-benzdiazepinium Bromide 
(XI}. Compound III (2 g} was dissolved i n n  mixture of 85 ml of water  and 25 ml of ethanol at r o o m  t e m p e r -  
a ture ,  basif ied with 2 N sodium hydroxide to pit 7.3, and evapora ted  to, d ryness  in vacuo. The res idue  was 
dissolved in 40 ml of 80% ethanol and boiled for 2 h. Yellow c rys t a l s  separa ted  on cooling, and these  were  
f i l te red  off and r e c r y s t a l l i z e d  f rom methanol to give 1.1 g of XI. IR spec t rum (Nujol mull), cm- l :  1700 
(C =0), 3350 (NH). 

Compound XVII was obtained si~Mlarly. 

1- [2 T- ( rv-Bromoisobutyrylamino)phenyl]-6 ,7-dimethoxy-3,4-dlhydroisoquinol ine (XVIII). Compound 
VIII (3 g) was dissolved in a mixture  of 120 ml of water  and 10 ml of ethanol with gentle warming.  The mix- 
tu re  was cooled and neut ra l ized  with 5.2 ml of 2 N sodium hydroxide to pH 7.0. The precipi ta te  which sep-  
a ra ted  was f i l te red  off, dissolved in 50 ml of 50% ethanol,  and boiled for 10 h. The bright  yellow c rys ta l s  
which separa ted  on cooling were  f i l te red  off, dr ied and r e e r y s t a l l i z e d  f ro m  aqueous acetone to give 2 g 
(80%) of XVIII, m.p. 121-123 ~ Found, %: C58.15; H 5.77; Br  18.09; N 6.37. C21H23BrN203. Calculated, %: 
C 58.47; H 5.37; Br  18.52; N 6.49: IR spec t rum (in chloroform) ,  cm- l :  3080 (NH), 1680 (C =0). NMR spec-  
t r u m  (in CDC13): 5 ,  ppm: 2 (6H, s, 2 CH3); 2.5-2.9 (2H, m, CtI2-Ar) ;  3.7-4.2 (2H, m, - C H 2 - N = ) ;  3.75 
(3H, s ,  CH30); 3.95 (3H, s,  CH30); 6.8 (2H at C 5 and C8, s, broad); 7-7.6 (3H, m, a romat ic  protons);  8.4 (1H at 
C s of the benzene r ing,  d, J0=9 Hz); 11.2 (1H, s ,  amide NH). 

dl-  1- [2'- (~ - Br  o mois obutyr ylamino) phenyl]- 6 ,7-dimethoxy-  1 ,2 ,3 ,4- te t r  ahydroisoqutnoline (XIX).  
To a solution of 1.2 g of sodium borohydr ide  in 20 ml of a mixture  of alcohol and wate r  (2 : 1) was added in 
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port ions  at r o o m  t empe ra tu r e  2 g e l  XVIII in 60 ml of a mixture  of ethanol and water  (2 : 1), and the mixture  
was s t i r r e d  for 3 h. When the reac t ion  Was complete  the mixture  became color less .  Hydrochlor ic  acid 
(10%; 25 ml )wa s  added, then basif[ed with ammonia.  The amorphous white precipi ta te  which formed was 
f i l t e red  off and washed with water .  Recrys ta l l i za t ion  f ro m  ethanol gave 0.9 g of co lor less  c rys ta l s ,  m.p. 
110-112.5 ~ Found, go: B r l 7 . 9 0 ; N  6.14; C21H25BrN203. Calculated,  go: Br  18.43; N 6.46. IR spec t rum (in 
chloroform) ,  cm- l :  3080, 1680. NMR spec t rum (in CDCI3) , 6,  ppm: 1.65 (3H, s, CH3); 1.9 (3H, s,  CH3); 2.2 
(1H, s,  imino NH); 2.5-3.2 (4H, m, - C H 2 - N - ) ;  3.55 (3H, s,  CH30); 3.8 (3H, s,  CH30); 5.05 (1H on C1, s); 
6.25 (1H on C8, s); 6.6 (1H on C5, s); 10.15 (1H, s ,  amide NH); 8.15 (1H on C 3 of benzene r ing,  d, Jo=8 Hz); 
6.95-7.5 (3H, m, a romat ic  protons).  

d l -12,13-D[methoxy-5,9 ,10,14b- te t rahydro-7H-isoquinol ino [2,1-d] [1,4]-benzdiazepin-6-one (XX). A. 
To a solution o f  1.6 g of sodiun{~oorohydr[de in a mixture  of 40 ml of ethanol and 50 mt of water  was added 
during 20 rain 3.2 g of XI, and the mixture  was s t i r r e d  at r o o m  t empera tu re  for  3 h. When the reac t ion  was 
complete ,  a co lo r less  crys ta l l ine  mass separa ted ,  which red isso lved  on adding 55 ml of 10go hydrochlor ic  
acid. ]sasifieation with 10% sodium hydroxide solution to pH 8.0 prec ip i ta ted  a co lor less  crys ta l l ine  solid. 
Recrys ta l l i za t ion  f rom ethanol gave 1.9 g of XX, m.p. 221-223 ~ IR spec t rum (in chloroform) ,  cm- l :  3400 
(NH), 1690 (C=0), 1595, 1480, 1340. NMR spec t rum (in CDC13), 5 ,  ppm; 2.2-3.2 (4H, m, -CH2-CH2)  ; 2.9 
(1H, d) and 3.5 (1H, d), JAB=10 Hz ( - C H 2 - C  =0); 3.65 (3H, s) and 3.95 (3H, s), 2CH30; 5.3 (1H on Ct4b, s); 
6.3 (1H on C i4 , s); 6.68 (1H on Cil , s); 6.6-7.5 (4H, m, a romat ic  protons in the benzene ring). ]5_.._. To a solution 
of 0.65 g of sodium borohydr ide  in 24 ml of a mixture of ethanol and water  was added 1.2 g of III in port ions.  
After  addition of each  port ion the mLxture became co lor less .  The mixture  was s t i r r e d  at r o o m  t e m p e r a -  
ture  for  4 h, when a white precipi ta te  separated.  Acidification with 8 ml of 20% hydrochlor ic  acid gave a 
c l ea r  solution which was basif ied with ammonia to pH 8.0. The co lor less  precipi ta te  which resu l ted  (0.8 g) 
was f i l t e red  off and washed with water .  Recrys ta l l i za t ion  f ro m  ethanol gave 0.48 g of XX as co lor less  nee-  
dies,  m.p. 221-223 ~ 

The puri ty  of the products  obtained by the two methods was es tabl ished by th in - layer  chromatography,  
and conf i rmed by e lementa l  analyses  and ]:R and NMR spect ra .  

d l -3 -Chloro-12 ,13-d imethoxy-5 ,9 ,10-14b- te t r  ahydro-7H-[soquinolino [2 , l -d]  [1,4]-benzdiazepin-6-one 
(XXI). This was obtained s imi l a r ly  to XX by methods A and B. IR spec t rum (in chloroform) ,  cm- l :  1690 
(C=0), 3400 (NH). NMR spec t rum (in CDCI3) , 5 ,  ppm; 2.4-3.5 (6H, m, C H 2 - C H 2 - N - a n d  CH2-C =0); 3.65 
(3H, s) and 3.85 (3H, s) (2 CH30); 5.3 (1H at Cltb, s); 6.3 (1H at Ci4 , s); 6.7 (1H at Cil) , s; 6.5-7.3 (3H, m, 
a romat ic  protons);  10 (1H, s,  am[de NH). 

dl- 7- Methyl- 12,13-di methoxy- 5,9,10,14b-tetr  ahydro-  7H- isoquinol ino [2 , l -d]  [1,4]-benzdiazepin- 6-one 
(X:XID. Obtained s imi l a r ly  to XX by reduct ion of XIII with sodium borohydride.  Crys ta l l i zed  f r o m  a mix- 
t a r e  o'f benzene and methanol.  NMR spec t rum (in CDC13), 5 ,  ppm: 1.2 (3H, s ,  CH3); 3.6 (3H,.s, CH30); 3.8 
(3H, s,  CH30); 5.15 (1H at C14b, s); 6.4 (1H on CI4) , 6.82 (1H on Ctl , s); 6.45-7.5 (4H, m, a romat ic  protons);  
9.1 (1H, s, NH). 

dl- 7-Ethyl -  12,13-di methoxy- 5 ,9 ,10,14b- te t rahydro-  7H- isoq uinolino [2, l -d]  [1,4]benzdiazepin- 6-one 
(XXIII). To a solution of 0.9 g of sodium borohydr ide  in a mixture  of 34 ml of ethanol and 17 ml of water  
was added in port ions 1.5 g of XIV at; r o o m  tempera tu re .  The mixture was s t i r r e d  for 2 h. The precipi ta te  
was f i l te red  off, and the f i l t ra te  diluted with 50 ml of water .  The precipi ta ted  solid was f i l te red  off and 
washed with water  to give 0.65 g of crude product.  After  r emova l  of the alcohol f r o m  the aqueous -a l coho l i c  
f i l t ra te  under reduced  p r e s s u r e ,  the aqueous solution was ex t rac ted  with ch loroform.  The organic l aye r  
was separa ted ,  dried over  sodium sulfate and evaporated to dryness ,  giving 0.5 g of dry  res idue .  Both prod-  
ucts were  combined and r ec ry s t a l l i z ed  f rom benzene to give 0.7 g of co lor less  c rys ta l s .  IR spec t rum (in 
ch loroform) ,  cm- l :  2690 (C =0), 3400 (NH). NMR spec t rum (in CDC13) , 5 ,  ppm: 0.6-1.2 (3H, t r ip le t ) ;2 .35-  
3.3 (6H, m, CH2-CH2-N and CH 2 of the ethyl group); 3.15 (3H, s) and 3.35 (3H, s), 2CH30; 5.3 (1H on C12b, 
s); 6.3 (1H on C1~ , s)! 6.7 (1H on Cll , s); 6.75-7.6 (4H, m, a romat ic  protons in the benzene ring); 9.1 (]H, s, amide NH) 

dl- 7-Isopropyl-12,13-d[  methoxy-5,9 ,10,14b-te t r  ahydro-7H-isoquinol ino [2,1-d] [1,4]benzdtazepin_6_one 
(XXIV). To a solution of 0.65 g of sodium borohydr ide  in 12 ml of ethanol and 12 ml of water  was added in -  
port ions at r o o m  t empera tu re  1.2 g of XV. The mixture  was s t i r r e d  for 3 h. Towards the end of the r e a c -  
tion a co lo r less  precipi ta te  separated.  Addition of 10% hydrochlor ic  acid caused the precipi ta te  to dissolve,  
followed by slow separa t ion  of XXIV hydrochlor ide.  The hydrocblor ide  was f i l t e red  off, dissolved in a mix-  
tu re  of 20 ml of water  and 10 ml of ethanol, and the solution basif ied with ammonia  to pH 8.0. The prec ip-  
itate was f i l te red  off, dr ied,  and r ec ry s t a l l i z ed  f rom ethanol to give 0.4 g of XXIV as bright yellow crys ta l s .  
IR spec t rum (in chloroform) ,  em- l :  1690 (C =0), 3400 (NH). NMR spec t rum (CDCI~), 6 ,  ppm: 0.8 (6H, s,  
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2CH3); 2.3-3.4 (6H, m); 3.6 (3H, s) and 3.85 (3H, s), 2 CH30; 5.15 (1H on C14b, s); 6.25 (1H on C14 , s); 6.6 (1H 
on Cll , s); 6.8-7.5 (4H, m, a romat ic  protons in the benzene ring);  10.1 (1H, s,  am[de NH). 

d l -7-Butyl -  12,13-dimethoxy-5,9,10,14b-tetrahydro-7H-isoquinol ino [2,l-d] [1,4]benzdiazepin-6-one 
(XXV). To a solution of 0.77 g of sodium borohydride in 20 ml of a mixture  of ethanol and water  (1 : 1) was 
added in port ions 1.35 g of XVI. The mixture  was s t i r r e d  for 1 h at r o o m  tempera tu re ,  then acidified with 
dilute hydrochlor ic  acid. The precipi ta te  was f i l te red  off and dissolved in 20 ml of a mixture of ethanol and 
water .  Basif icat ion precipi ta ted  a white solid. The acid f i l t ra te  was basif ied with ammonia to pH 8.0 and 
diluted with 10 ml of water ,  whereupon a color less  solid separated.  Both products  were  combined and r e -  
c rys ta l l ized  f r om benzene to give 0.2 g of XXV, IR spec t rum (in chloroform) ,  cm-l :  1690 (C =0), 3400 (NH). 
NMR spec t rum (in CDC13) , ~, ppm: 0.72-0.96 (3H, t r ip le t ,  CH3); 1-1.62 (6H, m, CH2-CH2-CH2- ) ;  1.68-3.2 
(5H, m, CH2-CH 2 and -CH) ;  3.56 (3H, s),and 3.72 (3H, s) 2 CH30; 5.08 (1H on C14b, s); 6.08 (1H on C14 , s); 
6.52 (1H on C1~ , s, broad};6.6-7.4 (4H, m, a romat ic  protons in the benzene ring);  8.32 (1H, s ,  amide NH). 

d l -7-Phenyl -12 ,13-dimethoxy-5 ,9 ,10 ,14b- te t rahydr  o- 7H-isoquinolino [2 , l -d]  [1,4]benzd[azepin- 6-one 
(XXVI). To a solution of 1.2 g of sodium borohydride in 15 ml of a mixture of ethanol and water  (1 : 1) 
was---a'~'~ded dropwise 1.85 g of XVII in 35 ml of a mix ture  of ethanol and water  (1:1}, and the mix-  
tu re  was s t i r r e d  at room t empe ra tu r e  for  3 h. Acidification with 23 ml of 5% hydrochlor ic  acid gave 
a c lear  solution which was basif ied with ammonia  to pH 8.0. The precipi ta te  which separa ted  was r e c r y s -  
ta l l ized f rom a mixture  of ethanol and methanol to give 0.78 g of XXVI. IR spec t rum (in chloroform) ,  cm-l :  
1675 (C=0), 3400 (NH). NMR spec t rum (in CDC13) , 6 ,  ppm: 2.4-3 (4H, m, CH2-CH2-N);  3.56 (3H, s) and 
3.8 (3H, s), 2CHaO; 4.72 (1H, s,  C H - P h ) ;  5.12 (1H on Clcb, s); 6.32 (1H on C14, s)6.52; (1H on CI1 , s); 6.6-7.4 
(9H, m, a romat ic  protons in the benzene rings}; 8.32 (1H, amide NH}. 
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