
Tetrahedron Letters,Vol.22,No.5l,pp 5115-5118,1981 0040-4039/81/515115-04$02.00/O 
Printed in Great Britain 01981 Pergarc0n.Pres.s Ltd. 

DIPOLE STABILIZED a-AMINO CARBANIONS. II. 

ALKYLATION OF TETRAHYDROISOQUINOLINES IN THE l-POSITION. 

A. I. Meyers,* Stuart Hellring, and Wolter Ten Hoeve 

Department of Chemistry, Colorado State University, Fort Collins, Colorado 80523 

SUMMARY: N-Formamidine derivatives of tetrahydroisoquinolines are metalated and alkylated to 
ml-substituted derivatives. Regeneration of the parent amine is accomplished by several 
different reagents. 

Our recently described methodology for metalating formamidines j_ and alkylation with 

various electrophiles has provided a new route to u-substituted amines 2_, after hydrolytic 

removal of the formamidine group.' Further studies on this useful process has now led to the 

OH 0 .-R7 

1 2 _ - 

finding that tetrahydroisoquinolines may also be efficiently alkylated at the l-position, a 

synthetic goal which has considerable importance in medicinal chemistry. 
2 

The isoquinolines 3 

were readily transformed into their formamidine derivatives either by a) heating with the 

dimethyl formamidines 2 in toluene to furnish 3 (89%) or 5b (95%) or b) treatment of the N- - 

formyl derivative of 2 (R = MeO) with Et30+BF4- in dichloroethanc followed by t-butylamine 

and heating at reflux overnight. Quenching in alkali, extraction (chloroform), drying (Na2S04), 

and concentration gave 5c in 90% yield. 
3 

- 

Metalation of 5 (a-c) was generally performed using 1.1 equiv of s-butyllithium in THF at 

-78" followed by introduction of the electrophile and allowing the solution to warm to -ZO"+lD" 

over 2-3 h. Aqueous quench, chloroform extraction, drying (Na2S04) and concentration afforded 

the alkylated tetrahydroisoquinoline 5 in high yield.4 Without further purification, crude 5 

was treated with either hydrazine, KOH-MeOH, or LiA1H4 to regenerate the free amine (Table 1). 

From the table it may be seen that the representative array of alkylated isoquinolines clearly 

supports the versatility of this method. Of particular note is the formation of N-methyl 

1-carboethoxy tetrahydroisoquinoline (last entry in table) which arose by formamidine cleavage 

using aluminum-amalgam in moist ether. Obviously, the formamidine in this instance could not 
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3 (R=H, MeO) 

Me2NAN R -1 
+ 

4 R, = J-au, Cyclohexyl 

N-R, 

R 

4 
NH2NH2 

R or 

KOH 

or 
7 - LiAlH4 

2, R = H, R, = t-Bu 

5J, R = H, R, = C6Hll 

s, R = MeO, R, = J-Bu 

I a) s-BuLi 

b) E 

6 - 

be removed using any of the three cleavage methods mentioned above. This technique is also 

applicable to geminal alkylation of the l-position in the isoquinolines as seen by treatment of 

2 with set-butyllithium, methyl iodide and finally with LiAlH4 to furnish 2 in 53% yield (mp of - 

HCl salt, 218-220"). A facile synthesis of benzo[b]quinolizidines 11 was demonstrated by treat- - 

ing 3 with s-BuLi (-78') and adding 1-chloro-4-bromobutane, warming to -3O", and quenching the 

reaction in water. After chloroform extraction, crude 10 was treated with LiAlH4 and gave fi in - 

71% yield.5 Further utility concerning this route to alkylated N-heterocycles is described in 

the accompanying letter. 

8 - 

s-BuLi 

3 --=---+ 

(R=H) BrmC1 

a) s_-BuLi, -78" 

b) Mel, -30" 

c) LiAlH4, (D, Table 1) 
Ph 

9 - 
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Table 1 l-Substituted Tetrahydroisoquinolines 1. 

Cleavage Overall 
Formamidine Electrophile _ 6+7 Product Yield MP (bp? 

SC7 Me1 A 

Br 

5a Ph- B 

5b - 

5b - 

5b 

5a - 

5b8 - 

Ph/\Br A 

Me0 

OMe 

CHO 

Me0 

OMe 

0 

ClC02Et 

Me0 

Me0 

Me 

Ph 

A 

Me0 

A 

OMe 

CCI ' NH 

Me0 

OH 

52% 188-189" 

61% 171-173" 

52% 166-167" 

52% 228-230' 

53x9 198-200" 

67% (140"/2mm) 

C 62% (89-90/0.2mm) 

C02Et 

A = 95% NH2NH2-CH3C02H-60% aq. EtOH (1:1.6:10) heated to 53' overnight. 

B = 10% aq. KOH-MeOH (1:l) heated to reflux, 24 h. 

C = Al-Hg reagent described by A. I. Meyers and J. R. Durandetta, J. Orq. Chem., a, 2021 (1975). 

B = LiA1H4 (3 equiv Li), THF, reflux, 16 h. 
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