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We wish to report some unususl observations in the NMR spectral of
some l-benzyl-l,2,3,h-tetrahydro-6,7-dimethoxyisoquinolines. We have
found some remarkable anomdlies resulting from a difference in the size of
the substituent on the nitrogen atom. In the parent compound, 1l-benzyl-
1,2,3,k-tetrahydro-6, 7-dimethoxyisoquinoline (I)z, the molecule may be
assumed to exist, preferentially, in the conformation in which ring C lies
close to the nitrogen atom and avay from ring A. In accord with this
assumption, the two aromatic protons of ring A appear as & broad singlet
at 6.61 § whereas the two methoxyl groups appesr at the almost equivalent
positions of 3.84 & and 3.78 §. The spectrum of the corresponding N-methyl
derivative (II),® on the other hand, clearly indicates that the KN-methyl
exerts & sufficiently important steric repulsion to force ring C into a
preferred conformation underneath ring A. This effect is clearly seen in
the NMR spectrum of II in which the proton at C-5 appears &t the normsl
value of 6.57 & while that at C-8 is shifted upfield (integration shows
1,0 proton) as & result of shielding by ring C to 5.99 6. Simllarly, the
6-methoxyl group of II appears in the normal position of 5.82 6 whereas
the T-methoxyl group is shifted upfield (integration shows 3.0 protons) to
3.52 § as a result of shielding by ring C.

The KMR spectrum of the corresponding N-acetyl derivative (III)‘
clearly shows the presence of two relatively stable rotational isomers in
approximately equal quantities at rnom temperature. In one of these
igomers (isomer IITa , acetyl methyl up) the acetyl methyl a.ffo'rds 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 &t position 5 and 8 appear at the relatively norml values of
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6.63% & and 6.59 &, respectively, vwhile the methoxyls &t 6 and 7 appear &t
3.85 § and 3.78 &, respectively. As anticipated, however, the methyl of
the N-acetyl group experiences considerable shielding by ring ¢, appearing
at the unusually high fleld position of 1.60 §. In the opposite rotational
isomer {isomer IIIDb, acetyl methyl ddwn) the acetyl methyl exerts a steric
repulsion upon ring C at least as great as that observed in the N-methyl
derivative {(II). Comsequently, the hydrogens at C-5 and C-8 are shifted
upfield to 6.48 § and 6.11 §, respecuively,® while the methoxyls at -6
and C-7 sppear at 3.82 § and 3.58 § and the scetyl methyl appears at the
relatively normel position of 2.11 §.°

TARGE 1

Chemical Shiftd of Substituents
in 1-Benzyl-1,2,3,4-Tetrahydro-§,7-Dimethoxyisoquinolines

O-Methyl Aromatic HBydrogen
Compound Position Posjtion Substituent on Nitrogen
[T - .8
I 3.8k 3.78 6.61 6.61 1.9% (hydrogen)
Ir 3.82 3.52 6.57 5.99 2,53 (methyl)
Iila 3.85 3.78 6.6%5 6.59 1.60 {acetyl)
IITb 3.82 3.5¢ 6.48 6.11 2.11 (acetyl)
e 3.92 3.71 6.75 === 2.20 (scetyl)

As expected, the complex spectrum of the N-acetyl compownd (IIL) 1is
gimplified upon heating and, &t 120%, the rotational barrier for the
N-ascetyl group is overcome. The acetyl methyl now appears as a broad
singlet at 1.96 &, the four equal methoxyl peaks collapse to two equal
peaks at 3.68 & and 3.84 § and the aromstic protons &t C-5 and C-8 appear
as two equal peaks at 6.38 § and 6.65 §.

In view of the importance of NMR data in the determination of alka-
loid structures®:” the results outlined above show that conformational
effects may cause serious unexpected complications in the interpretatiqn
of the NMR spectra of simple benzylisogquinoline slkaloids and their derive
atives.
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Fur:her details of the spectra o©of the above mentioned and other
closely related compounds, as well as & discussion of the quantitative
.aspects of the phenoﬁxena involved will be presented in the full paper.
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