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Abstract: N-benzylsulfonamido-12-dihydroisoquinolines react with Raney nickel to provide isoquinolines in 

excellent yields and under mild, neutral conditions. © 1997 Elsevier Science Ltd. 

One of the most useful variations of the Pomeranz-Fritsch synthesis of isoquinolines is that developed 

by Jackson and co-workers, 1 which has been used as a synthetic tool of importance in the elaboration of these 

and related heterocyclic compounds. 2 The original procedure and its several modifications require the 

preparation of N-tosyl- 1,2-dihydroisoquinolines and their subsequent detosylation, which must be carried out 

under harsh conditions employing prolonged reflux periods with mineral acids or strong bases) Although 

only tosyl derivatives have been synthesized to date, the success of the Jackson protocol has been attributed to 

the stabilizing effect of the sulfonyl group, due to its electron withdrawing properties. 

During the course of our program on the design of useful extentions of the Jackson cyclization and their 

use in the synthesis of natural products, 4 we observed that N-tosyl-l,2-dihydroisoquinolines, known to be 

photosensitive, lb were smoothly transformed into several products including the corresponding isoquinolines, 

upon irradiation at 254 nm. 

Based on the above observation, it was envisioned that sulfonyl groups other than tosyl could yield 

isoquinolines under mild conditions following the Jackson strategy, provided they are susceptible to radical 

cleavage. Benzylsulfonamide, a readily available but seldom used amino protecting group, easily removed by 

Raney nickel 5 and photolysis, 6 fulfilled the above requirement. Interestingly, benzyl sulfonyl chloride has long 

ago been suggested as an alternative to tosyl chloride in the Hinsberg test of amines. 7 

We report in this letter the synthesis of N-benzylsulfonamides 3a-f and the results of their reaction with 

W-2 Raney nickel, which provides a novel entry into simple isoquinolines. As depicted in the Scheme, the 

elaboration of 3a-f was accomplished in two steps by Mitsunobu amination of benzylic alcohols la-t s with N- 

benzylsulfonamidoacetaldehyde dimethyl acetal (7), 3a followed by reaction of the resulting sulfonamides 2 a - f  

with 6 N HCI in refluxing dioxane. 9 Tetramethylazodicarboxamide-tributyl phosphine l° was employed as the 

Mitsunobu coupling agent for the more congested secondary alcohols, giving in those cases better yields than 

the classical DEAD-PPh3 couple, which was used for the primary alcohols la and lb. 
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d R= Et, Rl= R4= H, R2= R3= OMe 
e R= Ph, RI= R4= H, R2= R3= OMe 
f R= 4-MeO-C6H4-CH 2, 

RI= R4= H, R2= R3= OMe 

Scheme. Reagents and conditions: a) BnSO2NHCH2CH(OMe)2 (7, 3 equiv.), PBu3 (3 equiv.), TMAD (3 equiv.), 
benzene, RT, 3 h (60 - 84%); b) 6 N HCI, dioxane, reflux (77 - 85%); c) W-2 Raney nickel, EtOH, reflux (61 - 
99%); d) H2NCH2CH(OMe)2 (5 equiv.), AcOH (4.5 equiv.), NaCNBH 3, EtOH, reflux (90-97%); e) BnSO2CI, 2 M 
Na2CO3, toluene, RT (82-86%, 6a and 6b). 

Noteworthy, compounds 2a and 2b could be obtained in comparable yields by reductive amination of 

aldehydes 5a and 5b, followed by exposure of the resulting secondary amines to benzylsulfonyl chloride in 

toluene-aqueous Na2CO3 media; however, the same reaction to form 2c could not be completed and no 

reaction was observed when the syntheses of 2d-f were attempted, presumably because of steric hindrance. 

Finally, 3a-f reacted with Raney nickel, affording the related isoquinolines 4a-f in good to excellent 

yields, as reported in the Table. Fast formation of 4c, 4d and 4f occurred at room temperature, while heating 

under reflux shortened the reaction time without seriously affecting yields. Although reactions were usually run 

in ethanol, it was shown that other solvents such as dioxane were useful. Compounds 3a and 3b, 

unsubstituted on C- 1, required longer reaction periods and gave lower yields of product, while the congested 

3e gave a 2:1 mixture of 4e and the related N-ethyl tetrahydroisoquinoline when the reaction was run in 

ethanol, and 76% of 4e when dioxane was employed as solvent. Interestingly, no rearranged product (3- 

benzylisoquinoline) was observed during the synthesis of benzylisoquinoline 41, demonstrating the ability of 

the benzylsulfonyl group to advantageously substitute the tosyl moiety. 3b. 3c 

Fortunately, under the mild reaction conditions employed for this synthesis, isoquinolines were not 

hydrogenated with Raney nickel, 11 which contributed to the obtention of high yields. In addition, compared 

with the original strategy of Jackson, 1 reaction products were more easily and more efficiently isolated, by 

filtration and solvent removal. 
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Table. Synthesis of isoquinolines by reaction of Raney nickel with N-benzyisulfonamido-1,2-dihydroisoquinolines. 

Compound 

N ° 

Reaction 

time (h) 

Solvent Temperature Product 

(Isoquinoline) 

4a 3a 3.0 EtOH Reflux 

3a 3.0 Dioxane Reflux 4a 75 

3 b 2.7 EtOH Reflux 4 b 61 

3 c 0.1 EtOH Reflux 4 c 99 

3 c 1.0 EtOH 25°C 4 c 99 

3 d 0.1 EtOH Reflux 4 d 99 

EtOH 1.0 25°C 

Reflux 

3d 4d 

Yield 
(%) 

62 

99 

3 e 0.1 EtOH 4 e 92 

3 e 1.6 EtOH 25°C 4 e 95 

3 f 3.0 EtOH Reflux 4 f 69 a 

3 f 3.0 Dioxane Reflux 4 f 76 

a. In addition, l-phenyl-2-ethyl-6,7-dimethoxyteu'ahydroisoquinoline (28%), was isolated. 

The reaction mechanism of this transformation is uncertain. We have detected the production of toluene 

(HPLC) and have observed that the reaction does not proceed with aged or inactive Raney nickel nor with the 

ethanol used as solvent to suspend and store the reagent, and that when N-tosyl-l,2-dihydroisoquinolines were 

employed, only double bond hydrogenation was observed, t2 Therefore, the possibility of a base-catalyzed 

sulfonamide elimination mechanism should be discarded. 

In addition, since experiments were carried out under a dry and oxygen-free Argon atmosphere, it seems 

unlikely that the reaction could proceed via conventional desulfonylation to the 1,2-dihydroisoquinolines 

followed by oxidation to the corresponding isoquinolines. 

Probably the deoxygenation of tertiary alcohols with Raney nickel in toluene and the use of this reagent 

for the oxidation of secondary alcohols without hydrogen acceptor, described by Kraft, 13 offer a good analogy 

with the transformation reported in this work. 

In conclusion, we have found that the treatment of N-benzylsulfonyl-1,2-dihydroisoquinolines with 

freshly prepared W-2 Raney nickel, gives isoquinolines in high yield under mild, neutral conditions, involving 

the unprecedented formation of a C-N double bond concurrent with the desulfonylation. This resulted in new 

synthetic approaches to isoquinoline natural products such as isobackebergine (4a), isonortehuanine (4b), 

nigellimine (4c), and l-benzylisoquinoline 4f, 14 as well as bioactive synthetic isoquinolines 4d and 4e. 15 
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