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4-Su bstit u ted N-Meth yl- 1,2,3,4=tetra h yd roisoqu i nolines : Synthesis via Stereoselective 
Substitution of Tricarbonyl( N-methyl-I ,2,3,4-tetrahydroisoquinoline)chromium 
Julian Blagg, Stephen G. Davies," and Bryan E. Mobbs 
The Dyson Perrins Laboratory, South Parks Road, Oxford OX1 3QY, U.K. 

Tricarbonyl(N-methyl-1,2,3,4-tetrahydroisoquinoline)chromium undergoes stereoselective 4-exo-deprotonation and 
subsequent electrophilic additions to  generate the corresponding 4-exo-derivatives which after decomplexation 
yield 4-alkyl-, 4-phenyl-, and 4-hydroxy-N-methyl-l,2,3,4-tetrahydroisoquinolines. 

Many simple 4-substituted 1,2,3,4-tetrahydroisoquinolines 4-position of N-methyl-l,2,3,4-tetrahydroisoquinoline via its 
exhibit interesting and important pharmacological activities. tricarbonylchromium complex. 
For example, 4-phenyl-N-methyl-l,2,3,4-tetrahydroisoquin- Thermolysis of hexacarbonylchromium with 1,2,3,4- 
oline is an agonist of dopamine receptors' and 4-hydroxy- tetrahydroisoquinoline gave complex (1) (90% yield?) which 
1,2,3,4-tetrahydroisoquinoline derivatives are involved in was N-methylated by treatment with sodium hydride and 
alcohol addiction.* We describe here methodology for the 
introduction of alkyl, aryl, and hydroxy substituents into the t All yields are unoptimised but refer to analytically pure material. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
85

. D
ow

nl
oa

de
d 

by
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
N

ew
 Y

or
k 

at
 S

to
ny

 B
ro

ok
 o

n 
29

/1
0/

20
14

 2
1:

23
:3

1.
 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c39850000619
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31985_0_9


620 J .  CHEM. SOC. ,  CHEM. COMMUN.,  1985 

II II 

.c J. 

I b @Me 
@H 

I I 
Cr(CO1, Cr KO), 

(1) (2) 
Reagents: i ,  NaH, MeI; ii, Cr(CO),, Bun,O, reflux. 

methyl iodide to give (2)$ (25% yield). Alternatively complex 
(2) could be generated in 78% yield by thermolysis of 
hexacarbonylchromium in the presence of N-methyl-l,2,3,4- 
tetrahydroisoquinoline. 

Treatment of complex (2) with n-butyl-lithium in tetra- 
hydrofuran at 20 "C gave the 4-lithio derivative (3) which on 
quenching with C D 3 0 D  gave the 4-exo-deuterio complex (4)$ 
(74% yield). Only one diastereoisomer of (4) could be 
detected§ and this was assigned as exo by analogy with other 
related reactions3 where the bulk of the tricarbonylchromium 
moiety protects the endo face. The fact that the deprotonation 
reaction was also stereoselective was demonstrated by treating 
(4) with n-butyl-lithium followed by quenching with methanol 
which completely removed the deuterium from (4) and 
regenerated complex (2). 

Addition of benzyl bromide or methyl or ethyl iodide to (3) 
gave the 4-em-alkylated derivatives (5)t in yields of 41, 65, 
and 65% respectively. These alkylations were also 
stereoselective, only one diastereoisomer being detected. Q 
Decomplexation of ( 5 )  by exposure of diethyl ether solutions 
to air liberated the 4-substituted N-methyl-l,2,3,4- 
tetrahydroisoquinolines (6) essentially quantitatively. Phenyl- 
ation of (3) was achieved using tricarbonyl(fluorobenzene)- 
chromium4 at -40 "C which generated the 4-ex0 double 
complex (7). Decomplexation as above removed both tricar- 

$ Selected 1H n.m.r. data (300 MHz, CDC13): complex (2), 6 3.50 and 
3.27 (AB system, J A B  15 Hz, 2H, C-1 protons), 2.88-2.73 (m, 1H), 
2.71-2.68 (m, lH),  2.60-2.52 (m, lH),  and2.49-2.41 (m, 1H) (C-3 
and C-4 protons); complex (4) (2H n.m.r., CHC13), 6 2.89; complex 
( 5 )  (R = Me), 6 3.57 and 3.25 (AB system, J A B  15 Hz, 2H, C-1 
protons), 2.84-2.78 (m, l H ,  C-4 proton), 2.59 and 2.45 (AB system, 
J A ~  12 Hz, 2H, C-3 protons), 1.36 (d, J 7 Hz, 3H, C-4 methyl 
protons); complex (9), 6 4.35 (s, br., lH ,  C-4 proton), 3.65 and 3.30 
(AB system, J A B  15 Hz, 2H, C-1 protons), 2.91 and 2.68 (AB system, 
J A B  11.5 Hz, 2H, C-3 protons); compound (8), 6 7 .334 .86  (m, 9H, 
aromatic protons), 4 . 3 1 4 . 2 6  (t, br., J 6 Hz, lH,  C-4 proton), 3.77 
and 3.63 (AB system, J A B  15 Hz, 2H, C-1 protons), 3.08-2.55 (m,  
2H, C-3 protons), 2.44 (s, 3H, N-methyl protons), [lit.s (60 MHz, 
CDC13), 6 7.3-6.5 (m, 9H), 4.19 ( t ,  l H ,  J 7 Hz), 3.88 (s, 2H), 
3.12-2.45 (m, 2H), 2.35 (s, 3H)]. 
§ 'H N.m.r. data for all products were only consistent with 4-substitu- 
tion and with single diastereoisomers of complexes ( 5 ) ,  (7), and (9). 
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Reagents: i ,  BunLi; ii,  CD30D; iii, MeOH; iv, RI, R = Me, Et; RBr, 
R = PhCH,; v,  (C,H,F)Cr(CO),; vi, MoOPH, Na,S03; vii, air, Et,O. 

bonylchromium groups and gave the known5 4-phenyl-N- 
methyl-l,2,3,4-tetrahydroisoquinoline (8)s (15 YO yield). 
Finally treatment of (3) with oxodiperoxymolybdenum(pyrid- 
ine)hexamethylphosphoramide (MoOPH)~ at -40 "C intro- 
duced the 4-em-hydroxy substituent in (9)$ (35% yield) which 
after decomplexation gave 4-hydroxy-N-methyl-1,2,3,4- 
tetrahydroisoquinoline (10) [overall yield from (2), 35%]. 
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