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AZOCINES -- VIA N-BENZYL-1,2,3,4-TETRAHVDRO-4-PHENYLISOQUINOLIN-4-OLS 
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Facu l t y  o f  Pharmaceutical Sciences, The U n i v e r s i t y  o f  Tokushima, 

Sho-machi, Tokushima 770, Japan 

Abs t rac ts -  7,12-Dihydro-12-phenyl-5H-6,12-methanodibenz~c,flazocine - - - 

d e r i v a t i v e s  were prepared f rom - N-benzyl-1,2,3,4-tetrahydro-4-phenyl- 

isoquinol in-4-01s by an i n t r amo lecu la r  F r iede l -Cra f ts  r e a c t i o n .  

We have r e c e n t l y  repor ted  t he  convenient  synthesis o f  1,2,3,4-tetrahydro-N-methyl-4- - 

phenyl i soqu ino l in -4 -01  (PI-OH) ( l a )  and i t s  d e r i v a t i v e s  by an i n t r amo lecu la r  Barbier  

r e a c t i o n  w i t h  ~ u ~ i ' "  and by an i n s e r t i o n  r e a c t i o n  w i t h  zerova len t  of 

phenacylamine de r i va t i ves .  The isoqu ino l in -4 -01  ( l a )  was a lso  found t o  have a  st rong and 

s e l e c t i v e  noradrenal i n e  p o t e n t i a t i n g  a c t i v i t y  .4 '5 I n  order  t o  s tudy  the  s t r uc tu re -  

a c t i v i t y  r e l a t i o n s h i p s  o f  PI-OH analogues, t h e  synthesis o f  a  secondary arnine(1b) was 

attempted by debenzylat ion o f  an - N-benzylisoquinolin-4-ol(2a) wi th  A1Cl3 according t o  t h e  

method repor ted  by ~ u r a k a m i . ~  The s t r u c t u r e  of t h e  product  was found t o  be no t  l b  b u t  

7,12-dihydro-12-pheny1-5H-6,12-methanodibenzc.f1 - - - a z o c i e 3 a  This r e s u l t  i n d i c a t e s  t h a t  

t h e  i n t r amo lecu la r  F r iede l -Cra f ts  r e a c t i o n  i n  t he  t reatment  o f  2a w i t h  A1Cl3 predo- 

minates over t h e  - N-debenzylat ion r e a c t i o n  because o f  t he  r e a c t i v e  hydroxy group a t  a  

double benzy l i c  pos i t i on .  Although t h e  p repa ra t i on  o f  dibenz [ c , f  - - lazoc ines (3 )  - v i a  - -  N,N- 

dibenzylaminoacetaldehyde d i a l k y l  ace ta l s  was repor ted  by ~akaya rna ,~  t he  reac t i on  of 

i s o q u i n o l i n - 4 - o l s ( 2 )  w i t h  ac ids should o f f e r  a  new method f o r  the p repa ra t i on  of 3. 
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3 s - h  
Scheme 1 

This paper describes a new synthesis of dibenz C c,f lazocine der iva t ives(3)  v i a  N- - - - - 
benzyl tetrahydroisoquinol  in -4-o ls (2)  by an intramolecular Fr iedel  -Crafts react ion.  

The key intermediates(2a-h) were prepared by both methods using an intramolecular Barbier 

react ion w i t h  B u ~ i l "  and using an i n s e r t i o n  react ion w i th  zerovalent n i c k e l l s 3  from 

N-benzyl-N-(2-iodobenzyl)phenacylamines(4a-h), which were obtained from the corresponding - - 

phenacyl bromides(5a-g) and N-benzyl-2-iodobenzylamines(6a,b) i n  good yields(Scheme 1 and 

Table 111). The react ion of phenacylamines(4a-h) w i t h  BuLi gave higher y i e l d s  of 

isoquinol in-4-ols(2a-h) than those w i t h  zerovalent nickel(Tab1e I ) .  These r e s u l t s  are 

consistent w i t h  those of the react ion o f  N-methylphenacylamine der iva t ives w i th  BuLi and - 

zerovalent n i cke l  reported i n  the previous  paper^."^ 
Isoquinol in-4-ol(2a) was t reated w i th  A1Cl3 i n  benzene a t  room temperature t o  g ive a 

cyc l i za t i on  product(3a) i n  83% y i e l d .  Reaction o f  other isoquinol in-4-ols(2e-h) w i t h  

A1Cl3 a lso gave good y i e l d s  of the dibenzCc,flazocines(3e-h)(Table 11). The debenzylation - - 
products of 2a and 2e-h were not i so la ted  i n  these reactions. The react ion o f  a methoxy 

de r i va t i ve  of isoquinolin-4-01(2a) w i th  A1Cl3 was predicted t o  g ive a cleaved product o f  

the methyl ether.  I n  fact, the react ion of 2d w i t h  A1C13 gave on ly  a poor y i e l d  of 3d 
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Table I .  Yields and Physical Data for  1so~uinolin-4-ols(2c-h)~ 
Elemental Analysis 

NO Yield(%) mp( OC) Formula Calcd (Found) 

8uLi N i (0 )  C H N 

2c 74 37 181 -182 C7dH,,N0,.HC1 69.98 6.36 3.40 

2d 71 51 182-184 C24H25N03.HCl 69.98 6.36 3.40 

(70.14 6.39 3.39) 

2e 80 31 205-209 C22H20NOF.HCl 71.44 5.72 3.89 

(71.20 5.39 3.97) 

2 f  73 15 21 5-21 9 C22H20NOCl .HC1 68.40 5.48 3.63 

(68.36 5.42 3.58) 

Zg 77 32 201-203 C23H23NO-HCl 75.50 6.61 3.83 

(75.14 6.67 3.72) 

2h 86 33 195-198 C24H25N0.HCl.1/4H20 74.98 6.95 3.64 

(75.20 6.84 3.53) 

a. Ref. 1 for  2a.b. 

Table 11. Yields and Physical Data for  DibenzCc,flazocines(3a-h) 
Elemental Analysis 

No Y ie ld  ( % I  mp("C) Formula Calcd (Found) 

A1Cl3 85%H2S04 CF3S03H C H N 
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with ambiguous products. Thus, the isoquinolin-4-01(2a) was tried to treat with 85% 

8 
H2S04 to give a desired product(3a) in 78% yield. The treatment of the methoxy compounds 

(2b-d) in the same way as 2a afforded methoxyazocines(3b-c). As the yield of 3b from Zb 

was low, 2b was cyclized with CF SO H and the azocine(3b) was obtained in 57% yield. 3 3 
The structures of the dibenzCc,fl azocines(3a-h) were confirmd by their physical - - 

1 1 properties (Table 11) and H-nmr spectra(Tab1e IV). In the H-nmr spectra of 3a-c and 

3e-h, the methylene protons at C-5 and C-7 showed same chemical shifts but the protons of 

C-5 in 3d were in higher field than those of C-7, which were assigned by determination of 

its 2D-NOESY spectrum. 

EXPERIMENTAL 

All melting points are given as uncorrected values. Ir spectra were taken with a Perkin- 

Elmer 1720 infrared fourier transform spectrophotometer and are given in cm-l . High- 

resolution mass spectra were recorded on a JEOL JMS-D 300 spectrometer. 'H- And 13c-nmr 

spectra were recorded on a JEOL JNM-FX 200 spectrometer in COC13 with tetramethylsilane 

as a standard and are given in 6 values. 

9 4-Methylphenacyl Bromide(5f ) A solution of benzyl trimethyl ammonium tri bromide (5.1 3 g, 

13.2 m l )  in CH2C12-MeOH(5:Z) (50 ml) was added to a solution of 4'-methylacetophenone 

(1.60 g, 11.94 m o l )  in CH2C12-MeOH(5:2) (20 ml) and was stirred for 2 h at room 

temperature. The mixture was evaporated -- in vacuo and H20(50 ml) was added to the residue. 

The mixture was extracted with ether(50 ml x 3). The extract was washed with H20, dried 

1 over MgS04 and evaporated to give Sf as colorless crystals(2.49 g, 98%), mp 41-44-C. H- 

Nmr:7.86 (2H,d,J=8 Hz, H-2 and H-6), 7.26(2H,d,J=8 Hz,H-3 and H-51, 4.42(2H,s,CH2) 2.40 

(3H,s,CH3). Ir(KBr):1694 (C=O). ~s(m/z)(~'):~alcd for CgHgOBr:211 .9838. Found:211.9861. 

Phenacyl bromide(5g) was prepared in the same way as 5f. Phenacyl bromides(5a.b and Se) 

3 1 were commercially available, and 5c and 5d have been reported by us. 

4-Ethylphenacyl Bromide(5g) A colorless oi1(99%). l ~ - ~ m r :  7.90(2H,d,J=8.5 Hz,H-2 and H- 

61, 7.30(2H,d,J=8.5 Hz,H-3 and H-51, 4.43(2H,s,CH2Br), 2.71 (2H,q,J=7.5 Hz,CSCH3), 1.26 

(3H,t,~=7.5 Hz,CH2C3). Ir(KBt-1: 1678(C=0). Ms(m/z)(Mt): Calcd for C H OBr: 225.9992. 10 11 
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Found:225.9982. 

N-Benzyl-2-iodo-4,5-dimethoxybenzyl amine(6b) 2-Iodo-4,5-dimethoxybenzaldehyde(5.85 g, 

20.0 m o l )  and 6.5N HCl-MeOH(6 ml, 39 mmol) were added t o  a so lu t i on  o f  benzylamine(l2.9 

g, 120 nmol) i n  abso lu te  MeOH(25 ml )  and NaBH3CN(0.88 g, 13.5 mnol) was added. The 

m ix tu re  was s t i r r e d  f o r  48 h a t  room temperature. The p r e c i p i t a t e s  formed were f i l t e r e d  

and t h e  f i l t r a t e  was a c i d i f i e d  w i t h  conc. HCl and evaporated. H20(100 m l )  was added t o  

t he  res i due  and t h e  m ix tu re  was washed w i t h  e ther ,  b a s i f i e d  w i t h  powdered KOH and 

ex t rac ted  w i t h  CHC13. The e x t r a c t  was d r i e d  over  MgS04 and evaporated t o  g i v e  a crude 

product. Th i s  was p u r i f i e d  by f l ash  chromatography on Si02 w i t h  CHC13-MeOH(1O:l) t o  g i v e  

6a as a p a l e  y e l l o w  o i l ( 5 .32  g, 69%). which was converted t o  t he  hydroch lo r ide  as 

c o l o r l e s s  needles ( f r om MeOH), mp 176-177.5 O C .  ' ~ - ~ m r ( f r e e  base):7.22(1H,s.H-3). 

6.94(1H,s,H-6), 3.85 and 3.86(each 3H,s, 2xOCH3), 3.77 and 3.81(each 2H,s,2xCH2),1.74(1H, 

b r  s,NH). Anal .Calcd f o r  C16H18NI. HCl:C,45.79;H,4.56; N,3.34. Found:C,45.64;H,4.58;N, 

3.28. 

The benzylamine(6a) was repor ted  i n  our p rev ious  paper. 1 

General Procedure f o r  Prepara t ion  o f  N-Benzyl-N-(2-iodobenzy1)phenacylamines This i s  

exempl i f ied  by t h e  p repara t ion  of 4c. A s o l u t i o n  of t he  benzylamine(6a)( l .640 g, 5.11 

mnol) i n  d ioxane( l5  m l l  was added t o  a s o l u t i o n  of phenacyl bromide(5c)(686 mg, 2.64 

mmol) i n  d i oxane ( l 5  m l ) .  The m ix tu re  was s t i r r e d  f o r  5 h a t  room temperature. The 

c o l o r l e s s  p r e c i p i t a t e s ( 8 6 6  mg) o f  t he  hydrobromide of 6a formed were f i l t e r e d  and t h e  

f i l t r a t e  was evaporated t o  g i v e  a crude o i l ( 1 .513  g) .  Th is  was p u r i f i e d  by f l a s h  

chromatography on S i02  w i t h  CHC13-benzene(2:l) t o  g i v e  4c as an o i l ( ]  .204 g, 91%). The 

spec t ra l  da ta  f o r  4c thus obta ined are  shown i n  Table 111. 

Other - N-benzylphenacylamines(4d-h) were prepared i n  t he  same way as 4c(Table 111). 

General Procedure f o r  Reaction o f  N-Benzyl-N-(2-iodobenzy1)phenacylamines w i t h  BuLi 

Th is  i s  exemp l i f i ed  by t h e  r e a c t i o n  o f  4c w i t h  BuLi. BuLi(1.6 M sol .  i n  hexane, 0.41 ml , 

0.65 mnol) was added t o  a s o l u t i o n  of t he  phenacy lamine(4~) (252 mg, 0.50 m o l )  i n  d r y  THF 

( 4  m l )  by a sy r inge  a t  -78'C under N2 and t h e  m ix tu re  was s t i r r e d  f o r  10 min a t  -78-C. 

H20(20 m l )  was added and t h e  m ix tu re  was e x t r a c t e d  w i t h  e ther (20  m l  x 3) .  The e x t r a c t  was 

d r i e d  over MgS04 and evaporated t o  g i ve  an o i l ( 1 9 5  mg). Th is  was subjected t o  p repa ra t i ve  

t l c  on Si02 w i t h  CHC13. The f r a c t i o n  o f  - Rf 0.04-0.24 gave 2c as a pa le  brown o i l ( 1 4 1  mg, 
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1 Table 111. Yields and Ms. Ir and H-Nmr Spectral Data for ~henacylamines(4c-hla 

No Yield Formula ~s(m/z)(~+) Ir(KBr) l ~ - ~ m r ( ~ ~ ~ l , )  6 " 

( % I  Calcd(Found) (Em-' 
4c 91 CZ4Hz4NO3I 501 .O8OO 1683 7.85 and 7.82(each 1H,dd,J=8 and 2 Hz,H-3' 

(501.0793) and 6),6.93(1H,ddd,J=8, 8 and 2 Hz,H-4'1, 

6.79(1H,d,J=8 Hz,H-5),3.91 and 3.86(each ZH, 

s,2xCH2),3.92(3H,s,0CH3),3.89(5H,s,CH2 and 

0CH3) 
7.79(2H,d,J=7 Hz,H-2 and 6),7.38(2H,dd,J-7 

and 7 Hz,H-3 and 5),7.34-7.21(5H,m,C6H5), 

7.17(1H,s,H-3'),7.03(1H,s.H-6'),3.90,3.82, 

and 3.80(each 2H,s,3XCH2),3.83 and 3.75(each 

3H,s,0CH3) 
7.82(1H,m,H-3'),7.80(2H,dd,J=9 and 5.5 Hz,H- 

2 and 6),7.47(1H,dd,J=7.5 and 2 Hz,H-6'), 
7.37-7.23(5H,m,C6H5),7.02(2H,dd,J=9 and 9 

Hz,H-3 and 5),6.93(1H,ddd,J=8, 7 and 2 Hz, 

H-4'),3.88, 3.85 and 3.84(each 2H,s,3xCH2) 

7.81(1H,d,J=8 Hz,H-3'),7.70(2H,d,J=8 Hz,H-2 

and 6),7.45(1H,d,J=7 Hz,H-6'),7.35-7.23(5H, 

m,C6H5),7.27(2H,d,J=8 Hz,H-3 and 5),6.93(1H, 

ddd,J=8, 7 and 1 Hz,H-4'),3.87 and 3.83(4H 

and 2H,s,3XCH2) 

7.81(1H,dd,J=8 and 1 Hz,H-3'),7.71(2H,d,J= 

8 Hz,H-2 and 6),7.55(1H,dd,J=8 and 1.5 Hz, 

H-6'),7.18(2H,d,J=8 Hz,H-3 and 5),6.93(1H, 

ddd, J-8, 7 and 1.5 Hz,H-4' ),3.93,3.91,3,88 

(each 2H,s,3XCH2),2.38(3H,s,CH3) 

7.81(1H,dd,J-8 and 1 Hz,H-3'),7.74(2H,J-8 

Hz,H-2 and 6),7.53(1H,dd,J=7.5 and 2 Hz,H- 

6'),7.20(2H,d,J=8 Hz,H-3 and 5),6.93(1H,ddd, 

5.8, 7.5 and 2 Hz,H-4'),3.92,3.91 and 3.88 
(each 2H,s,3XCH2) ,2.67(2H,q,J=7.5 Hz, 

CHJ.H3) ,1.23(3H,t,J=7.5 Hz,CH2C%) 

a. Ref. 1 for 4a,b. b. M-1. 
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74%). Th is  was converted t o  t h e  hydroch lo r ide  as co lo r l ess  cubes(from EtOH-acetone), mp 

181 -18Z°C(decomp.). The phys i ca l  and spec t ra l  da ta  f o r  2c a re  shown i n  Tables I and I V .  

Reactions o f  o the r  phenacylamines(4d-h) w i t h  BuLi were c a r r i e d  o u t  i n  t h e  same way as 4c. 

The phys ica l  and spec t ra l  d a t a  f o r  t h e  products(2d-h) a re  s u m e r i z e d  i n  Tables I and I V .  

General Procedure fo r  React ion of N-Benzyl-N-(2-iodobenzyl )phenacylamines w i t h  Zerovalent 

N i cke l  Th is  i s  exempl i f ied  b y  t h e  r e a c t i o n  of 4c w i t h  zerova len t  n i ~ k e 1 . l ' ~  Ph3P(2.503 

g, 9.12 mnol), NiC12(580 mg, 4.47 mnol),  and Zn(297 mg, 4.54 mnol) were p laced i n  a  two- 

necked f lask .  The f l a s k  was evacuated and f i l l e d  w i t h  N2. Dry  oxygen-free DMF(35 ml) was 

added through a  syr inge.  The m ix tu re  was s t i r r e d  a t  60°C f o r  5  min. A  so lu t i on  o f  

4c(1.072 g, 2.14 rrnnol) i n  d r y  oxygen-free DMFIS ml)  was added and t h e  m ix tu re  was s t i r r e d  

f o r  10 h  a t  60°C. Then, t he  m i x t u r e  was a c i d i f i e d  w i t h  2% HCl and washed w i t h  ether. The 

aqueous l a y e r  was bas i f i ed  w i t h  25% NH40H and ex t rac ted  w i t h  CHC13(50 ml x 4). The 

e x t r a c t  was d r i e d  over MgS04 and evaporated t o  g ive  a  crude product(850 mg). This was 

subjected t o  p repara t i ve  t l c  on A1203 w i t h  benzene-CHC13(5:l) t o  g i v e  t h e  i soqu ino l i n -  

4 -o l ( 2c )  as a  pa le  ye l l ow  o i l ( 2 9 8  mg, 37%). Th is  was i d e n t i c a l  w i t h  2c prepared w i t h  BuLi 

1  as descr ibed above by comparison o f  t h e i r  H-nmr spectra. 

Reactions of o ther  phenacylamines(4d-h) w i t h  zerovalent  n i c k e l  were c a r r i e d  ou t  i n  t h e  

same way as 4c. 

General Procedure f o r  React ion o f  N-Benzyl-1,2,3,4-tetrahydro-4-phenylisoquinolin-4-ols 

w i t h  A1C13 Th is  i s  exempl i f ied  by t h e  r e a c t i o n  of 2a. A1C13(129 mg, 0.97 mnol) was 

added t o  a  s o l u t i o n  o f  Za(76 mg, 0.24 mnol) i n  benzene(2 m l ) .  The m ix tu re  was s t i r r e d  f o r  

30 min a t  room temperature. H20(30 m l )  was added and t h e  m ix tu re  was b a s i f i e d  w i t h  

powdered Na2C03. The m ix tu re  was ex t rac ted  w i t h  benzene(30 ml x  3) .  The ex t rac t  was 

washed w i t h  br ine,  d r i e d  over  MgS04 and evaporated i n  vacuo t o  g i v e  a  crude product(80 -- 

mg). Th i s  was subjected t o  p r e p a r a t i v e  t l c  on Si02 w i t h  benzene-EtOH(10:l) t o  g i ve  3a as 

c o l o r l e s s  needles(59 mg, 83%), mp 140-145'C(from MeOH)(l i t . ,7 mp 138-139'C). 13c-~mr :  

144.30(s,C- l ' ) ,  143.13(s,C-l la and 12a). 135.57(s,C-4a and 7a), 129.26(d,C-1 and 111, 

126.20(d, C-4'1, 61.00(t,C-13), 57.70(t,C-5 and 71, 44.76(s,C-12). The phys ica l  and 'H- 

nmr spec t ra l  da ta  are shown i n  Tables I1  and I V .  

Reactions of o ther  i soqu ino l i n -4 -o l s (2d -h )  were c a r r i e d  o u t  i n  t h e  same way as 2a. The 

phys i ca l  and spec t ra l  da ta  f o r  t h e  products(3d-h)  are sumnarized i n  Tables I 1  and IV. 
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Table I V .  ' ~ - ~ r n r  Spec t ra l  Data f o r  1so~uinolin-4-ols(2c-h)~ and Azocines(3a-h) 

6.85(1H,d,J-2 Hz,H-2'1, 6.80(1H,d,J=8.5 Hz,H-5'), 3.94 and 3.56(each lH,d,J=15 Hz, 

CH2-l), 3.88 and 3.85(each 3H,s,2XOCH3), 3.94 and 3.56(each 1H.d.J-13 Hz,NC$Ph), 

3.03 and 2.79(each lH,d,J=12 Hz,CH2-3) 

7.34(5H,s,NCH2PJ), 6.52(1H,s,H-8), 6.42(1H,s,H-51, 3.85 and 3.47(each lH,d,J=15 

Hz,CH2-I), 3.83 and 3.62(each 3H,s,2XOCH3), 3.78 and 3.68(each 1H.d.J-13 Hz, 

NC%Ph), 3.02 and 2.73(each lH,d,J=12 Hz,CH2-3) 

7.39(2H,dd,J-9 and 5.5 Hz,H-2' and 6 '1 ,  6.99(2H,dd,J=9 and 9 Hz,H-3' and 5 ' ) ,  3.93 

and 3.56(each lH,d,J=15 Hz,CH2-I), 3.73(2H,s,NC$Ph), 2.99 and 2.74(each lH,d,J= 

12 Hz,CH2-3) 

6.92(1H,dd,J=7.5 and 1.5 Hz,H-51, 3.93 and 3.56(each 1H,d,J=15 Hz,CH2-11, 3.73 

(2H,s,NC$Ph), 2.98 and 2.73(each lH,d,J=12 Hz,CH2-3) 

3.94 and 3.54(each 1H,d,J=15 Hz,CH2-I), 3.73(2H,s,NC%Ph),3.02 and 2.76(each lH,d, 

J=12 Hz,CH2-31, 2.34(3H,s,CH3) 

7.34 and 7.16(each 2H,d,J=8 Hz,H-2' and 6 ' ,  and H-3' and 5 ' ) ,  6.97(1H,dd,J=7 and 

2 Hz,H-5). 3.95 and 3.56(each lH,d,J=15 Hz,CH2-I), 3.74(2H,s,NC$Ph),3.03 and 2.77 

(each lH,d,J-12 Hz,CH2-3), 2.65(2H,q,J=7.5 Hz,CHJH3), 1.25(3H,t,J=7.5 Hz,CH2C3) 

4.72 and 3.96(each 2H,d,J=17.5 Hz,CH2-5 and 7) ,  3.34(2H,s,CH2-13) 

7.32(2H,d,J=9 Hz,H-2' and 6 '1 ,  6.87(2H,d,J=9 Hz,H-3' and 5 '1 ,  4.71 and 3.95(each 

2H,d,J=17 Hz,CH2-5 and 71, 3.82(3H,s,0CH3), 3.31(2H,s,CH2-13) 

6.91(1H,d,J=2 Hz,H-2'), 6.84(1H,d,J=8.5 Hz,H-5'). 4.72 and 3.96(each 2H,d,J=18 Hz, 

CH2-5 and 7), 3.92 and 3.90(each 3H,s,2XOCH3), 3.34(2H,s,CH2-13) 

7.46-7.28(5H,m,C6H5-12), 7.12-7.03(4H,m,H-8, 9, 10 and 11). 6.76(1H,s,H-11, 6.51 

(lH,s,H-41, 4.79 and 4.07(each 1H,d,J=17 Hz,CH2-71, 4.70 and 3.92(each lH,d,J=16.5 

Hz,CH2-51, 3.81(3H,s,0CH3-31, 3.71(3H,s,0CH3-21, 3.35(2H,S,CH2-13) 

7.38(2H,dd,J=9 and 5.5 Hz,H-2' and 6 ' ) ,  4.71 and 3.96(each ZH,d,J=17.5 Hz,CH2-5 

and 7) ,  3.30(2H,s,CH2-13) 

7.37 and 7.28(each 2H,d,J=9 Hz,H-2' and 6 ' ,  and H-3'and 5 '1 ,  4.70 and 3.94(each 

2H,d,J=18 Hz,CH2-5 and 71, 3.30(2H,s,CH2-13) 

7.30 and 7.14(each 2H,d,J=8 Hz,H-2' and 6 ' ,  and H-3' and 5 ' ) ,  4.70 and 3.99(each 

2H,d,J=17.5 Hz,CH2-5 and 7), 3.30(2H,s,CH2-13), 2.67(3H,s,CH3) 

7.32 and 7.16(each 2H,d,J=8 Hz,H-2' and 6 ' .  and H-3' and 5'1, 4.69 and 3.94(each 

2H,d,J=18 Hz,CH2-5 and 7 ) ,  3.31(2H,s,CH2-131, 2.67(2H,q,J=7.5 Hz,C%CH3), 1.27 

(3H,t,J=7.5 Hz,CH2C3) 

a. Ref. 1 f o r  2a,b. 
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General Procedure f o r  React ion of N-Benzyl-l,2,3,4-tetrahydro-4-phenyl i soquinol i n-4-01 s 

w i t h  85% H,% Th i s  i s  exempl i f ied by t he  r e a c t i o n  of 2a. The hydrochlor ide(52.9 mg, 

0.15 m o l )  o f  2a was suspended i n  85% H2S04(1 ml )  and was s t i r r e d  f o r  30 min under i c e -  

coo l ing .  The r e a c t i o n  m ix tu re  was poured i n t o  i ce-water (30  ml )  and b a s i f i e d  w i t h  powdered 

Na2CO3 The m i x t u r e  was ex t rac ted  w i t h  CHC13(50 ml x 3) .  The e x t r a c t  was washed w i t h  H20. 

d r i e d  over MgS04, and evaporated t o  g ive  a crude product(63 mg). Th is  was p u r i f i e d  by 

p repa ra t i ve  t l c  on Si02 w i t h  benzene-EtOH(10:l) t o  g i v e  c o l o r l e s s  c r y s t a l  s(34.8 mg, 78%), 

mp 139-14Z°C. Th i s  was i d e n t i c a l  w i t h  a sample of 3a prepared w i t h  A1Cl3 as descr ibed  

1 above by comparison of t h e i r  H-nmr spectra and by a mixed m e l t i n g  p o i n t  t e s t .  

Reaction of o the r  - N-benzylisoquinolin-4-ols(2b-d) w i t h  85% H2S04 was c a r r i e d  o u t  i n  t h e  

1 same way as Za. The phys i ca l  and H-nmr spec t ra l  da ta  f o r  t h e  products(3b-d)  are shown i n  

Tables I 1  and I V .  

Reaction of N-Benzyl-1,2,3,4-tetrahydro-4-(4-methoxyphenylisoquinolin-4-ol2b w i t h  

The f r e e  base(86.1 mg, 0.26 nnnol) of 2b was d isso lved  i n  CF3S03H(3 m l )  under 

i ce-coo l ing .  The s o l u t i o n  was s t i r r e d  a t  room temperature overn igh t .  The r e a c t i o n  m i x t u r e  

was poured i n t o  i ce-water (20  m l )  and b a s i f i e d  w i t h  25% NH40H. The m i x t u r e  was e x t r a c t e d  

w i t h  CHC13(20 ml x 4 ) .  The e x t r a c t  was d r i e d  over MgS04 and evaporated t o  g i ve  an o i l  

(82.7 mg). Th is  was subjected t o  p repara t i ve  t l c  on S i02  w i t h  benzene-EtOH(10:l) t o  g i v e  

3b as a pa le  ye1 low o i l  (45.7 mg, 57%). ~ s ( m / z ) ( ~ + )  : ~ a l c d  f o r  C23H21NO:327.1622. 

Found:327.1622. Th i s  o i l y  product  was converted t o  t h e  hydroch lo r ide  as c o l o r l e s s  needles 

(from MeOH), mp 165-166.5'C. Th is  was i d e n t i c a l  w i t h  t h e  hydroch lo r ide  o f  3b prepared 

1 w i t h  85% H2S04 by comparison o f  t he  H-nmr spec t ra  o f  t h e i r  f r e e  bases. 
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