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sm_IMARy: A new synthesis of tetrahydroiscquinolines bearing electron withdrawing groups is 
presented. 'Ihe scope arid mechanism of the reaction are discussed. Many of these tetra- 
hydroisquinolines are potent inhibitors of the enzyme M&V.. 

Canp~~& of the general type A*,3 are inhibitors of the enzyme phenylethanolamine N- 

methyltransferase (PNMT). F+XQ catalyzes the final step in the biosynthesis of epinephrine, 

effecting the transfer of a methyl group from S-adenosylmethionine to the terminal nitrogen 

of norepinephrine. These canpounds are of biological interest as potential therapeutic 

agents for disorders where specific control of adrenal epinephrine production might be 

beneficial4. Within this group of compounds, 7,8-dichlore1,2,3,4-tetrahydroisoquinoline (2 

is a ptent, selective, reversible and long lasting inhibitor of RM' in vivo.5 

where: RlrR3,R4 = Proton or Cl-C2 alkyl group 

R2 = Proton or methyl group 

Rg-Rg = Proton or electron 

withdrawing groups 

k 

2 

A variety of synthetic methods exist for the preparation of iscquinolines, G-13 but they 

are either lengthy or produce poor to negative results when applied to the formation of & 

Although the meranz-Fritsch reaction is capable of producing systems containing electron 

withdrawing groups in the desired substitution pattern, its usefulness is severely limited by 

the yields obtained. 10 A report by Deady et al-l4 claiming a new synthesis of relatively 

deactivated 1,2,3,4-tetrahydroiscquinolines was therefore of particular interest to us. In 

our hands, this methcd produced inconsistent results15 and failed in application to the prepa- 

ration of k 

We now report a facile synthesis of 1,2,3,4-tetrahydroisoquinolines having electron with 

drawing substituents.16 lhis method offers several advantages: it is a simple, direct, 'one- 

1393 



3 &ere: x= 

Rg-R8 = 

Z= 

Halogen 4 
,--J 

Proton or Halogen 

a. Hydroxyl 

b. Halogen (usually the same as X) 

pot' preparation of tetrahydroiscquinolines in high yield, M-&ch is readily applied to large 

scale work. A typical procedure is as follows:17 A mixture of 2-(2,3,-dichlorobenzylamino) l- 

ethanol hydrochloride (2.0 gm, 7.8 nm-ol), anuronium chloride (0.3 gm, 5.7 nn-rol),l8 ard aluminum 

chloride (2.0 gm, 15 mmol)19 was added to a flask equipped with overhead stirrer and immersed 

in an oil bath preheated to 1850c.20 Further portions of aluminum chloride were added at 40 

min. (1.0 gm, 7.5 mr;Dl) and 70 min. (2.0 gm, 15 nmol). After allowing the reaction to 

continue for 15 hrs. at 185V, 21 the black melt was rapidly poured into a vigorously stirred 

slurry of ice3N HZ1 (100 ml). lhe resulting homogeneous solution was then basified (pH 14) 

with 50% NaOH and extracted with diethyl ether (3x50 ml). Ihe combined extracts were washed 

(sat. NaCl), dried (MgSO4) arxl evaporated to an amber oil. Ihe final product 2, isolated as 

the hydrochloride salt22(1.50 gm, 80%), was visualized as homogeneous by TIC analysis. 'Ihe 

results of an elemental analysis of the tetrahydroisoquinoline agreed with theory, while both 

VPC and HPK analyses demonstrated product purity to be >98% by weight. Further illustrative 

examples of this cyclization are shown in Table I. 

Table I 

Tetrahydroisoquinolines 4 synthesized 

from correspondirq benzyyamines ,& 

ZXRS % P7 Rs Yield (wt.%) 

OH Cl H H H Cl 60 

Cl Cl H H B H 77 

OH Cl H H H Br 59 

Cl CJ. H Cl Cl Cl 51 

OH Cl H Cl Cl H 4l* 
Rs 

*Plus 22% of the 5,6 isomer frun same where: l$-Rg = Proton or Halogen 

starting material 5 
Ihe mechanistic concepts governing Friedel-Crafts reactions are treated in detail by 

01aha23 Further interest in the mechanism of the above ring closure arises fram a consideration 

of &ether the tetrahydroiscquinolines Aare produced directly frun the amine-alcohols 2, via 

conversion to the intermediate amino-halides 3b, or through formation of the aziridines 2 

Ihe extent of participation of aziridine intermediates 5_was investigated by usirq the 

corresponding deuterium labelled compounds shown in Scha I. *en the labelled arninc-alcohols 



6 
/v 

(100%) 

where: x = Halogen 

R5-R8 = Proton or Halogen 

Scheme I 

2 ware subjected to standard reaction conditions, NMR qpsctroscopy demonstrated the prcduct to 

consist entirely of C-4 deuterated tetrahydroisoquinolines 7 with none of the C-3 deuterated 

ccXn~unds 8. Indeed, if aziridines v.ere involved in this cyclization, one would have expscted 

to fi& tiyh products 7 and 8 present. 
- _ FWtherxlore, when the aziridinesz were prepared inde- 

pndently and subjected to the fusion conditions , only decomposition products here obtained. 

'Ihe aminehalides 2 corresptiing to starting materials 3a are observed during the 

course of the reaction via both TLC and HPLC analyses. Altho$ the issue of direct formation 

of prcduct remains unresolved, the conversion of amino-alcohols 3a to their corresptiing 

amino-halides 3b appears to be an immrtant step in producing tetrahydroisoquinolines 4 as 

&own in Scheme II. 
F0 

R5 OH 

3a 

R5 x 

R5 

4 

Sche II 

This fusion technique can be used as a general procedure for the preparation of many 

isoquinolines of type 1 frcm N-(2-hydroxyethyl) benzylanines 3a or N-(2-haloethyl) benzylamines 

3b. Extensions of this metimdolcyy learlirq to the formation of other heterocycles are currently 

under investigation.24 
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