
Tetrahedron Letths No.31, pp, 2687-2690, 1965. Perg-n Rem Ltd. 
Printed in Great Britain, 

BIBDERmRtn!A!rImRi 
l-EEWJL-1,2,3,4- ~0-6,7-DIME!?liO~UINW 

D. R. Dalton, U. F. Cava and II. T. Buck 
Evans ChemicalIabaratory,The Ohiostate university 

Columbus 10, Ohio 

(aoooivod 3 JUIW 1965) 

We wish to report some unusual observations in the lG4Fl spctr81 of 

some 1-benzy1-1,2,3,4-tetrahydroa,7-dFmethoxys. we have 

found some remarkable anox%lies resulrbing from a difference in the size of 

the substituent on the nitrogen atom. In the pnrent compound, l-benzyl- 

1,2,3,4-tetrahydm-6,7.--dimethoxyisoqtinoline (I)z, the molecule may be 

assumed to exist, preferentially, in the confonartion in which ring C lies 

close to the nitrogen atom and away from ring A. In accord with this 

assumption, the two aror&ic protons of ring A appear as a broad singlet 

at 6.61 6 whereas the two msthoxyl grwps appear at the almost equivalent 

positions of 3.84 b and 3.78 6. Ibe spectrum of the corresponding B-methyl 
deridive (II),9 on the other band, clearly indicates that the 1p-methyl 

exerts a sufficiently wrtant steric repulsion to force ring C into a 

preferred conforastion underneath ring A. This effect is clearly seen in 

the BMR spectn+ of II in which the proton at C-5 appears at the non&l 

value of 6.57 6 while that at C-8 is shifted upfield (integration shows 

1.0 proton) as a result of shielding by ring C to 5.99 6. Similarly, the 

6-methoxyl group of II appears in the normal position of 3.82 6 whereas 

the 'I-methoxyl group is shifted upfleld (integration show6 3.0 protons) to 

3.52 6 as a result of shielding by ring C. 

The RMR spectrum of the corresponding 1P-acetyl derivative (III)4 

clerrrly shows the presence of two relatively stable rotational isomers in 

approrimately equal quantities at rwm temperature. In one of these 

isomers (isomer IIIa, acetyl methyl up) the acetyl methyl affo&ls no re- 

pulsion to ring C which, as in the unsubstituted compound (I), appears in 

the preferred conformation under the nitrogen atom. In this conformation, 

the protons at position 5 and 8 appear at the relatively normel values of 
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6.63 8 and 6.59 6, respectively, VhiEe the mr?tboxyls at 6 and 7 appear at 

3.85 6 and 3.78 b, respeetiwly. As anticipated, howwar, the methyl of 

the H-acetyf grolrp experiences considerable shielding by ring C, appearing 

at the unusually high field. pos&tion of 1.60 8. In the opposite rotational 

isomer (isomer IXIb, acetyl methyl d&n) the acetyi methyl exerts a steric 
repulsion upon ring C at least a8 gmat aa that observed in the N-methyl 

derivative (IT). Co~equent~, the hydrcgeens at C-5 and e-8 are shifted 

upfield to 6.48 & and 6.11 6, reepecufvefy,g while the sletholcyla at C-6 

atid C-7 appear at 3.82 b and 3.58 6 cind the acety1 methyl appeara at the 

relative3.y normal position of 2.11 6.0 

Chemical Shifts of Substltuents 
in 1-~azy1-1,2,3,4-Tcttrshydfad,~-IKmeth0xyle0q~n0~ine5 

O-Methyl Aroastic Kydrogen 
Compound Position Position 

6 7 5 8 

I 3.8’~ 3.78 6.61 6.61 

11 3.82 3.52 6.57 5.99 
IIIa 3.85 3.78 6.43 6.59 

IIIb 3.82 7.55 6.48 6.~ 

we 3.92 3.7f. 6.75 --- 

Substituent op Nitrogen 

1.94 oQ+.rcJ~nf 

2.53 (=thyl) 
1.60 (acetyl.) 

2.11 (acetyl) 

2.20 (acetyl) 

As expected, the complex spectrum of the N-acetyl compound (III) is 

simpl.ified upon heating and, at l20", the rotational barrier for the 

N-acetyl group is overcome. The acetyl methyl. now appears a6 a broad 

sfnglet at 1.96 6, the four equal methoxyl peaks collapse to two equal 

peaks at 3.68 6 and 3.84 6 and the aromatic protons at C-5 and C-8 appear 

as two equal peaks at 6.38 6 and 6.65 6. 

In view of the importance of NMR data in the determination of alka- 

loid structurese~7 the results outlined above show that conformational 

effects nray cause serious unexpected complications in the interpretation 

of the NMR spectra of simple benzylisoquinoline 8lkalOidS and their deriv- 

atives. 
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Fur;her details of the spectra of the above mentioned and other 

closely ::elated compounds, as well as a discussion of the quantitative 

aspects of the phenomena involved will be presented in the full paper. 
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