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CNMR spectra (22.63MHz) of 23 cydic amine derivatives of N-alkynylphthalimides, N,N’-
dialkynylpyromellitic acid diimides, N-alkynyloxyphthalimides and 5-p-chlorophenyl-2-(4-t-amino-2-
butynyl)thio-1,3,4-thiadiazoles were analysed. The influence on the >C chemical shift of oxygen insertion
between the nitrogen of the phthalimides and the methylene group was summarized.

INTRODUCTION

The discovery of Parkinson-like effects of tremorine
and oxotremorine has initiated extensive work on
anti-Parkinsonian agents, which are relatively specific
in exerting central anticholinergic activity as opposed
to peripheral effects.” Several series of acetylenic
compounds which are structurally related to oxo-
tremorine, with specific structural changes to afford
the antagonistic activity, have been previously synthe-
sized; these include amides,*” esters ®° and cyclic
imides.'®** Among the acetylenic amines which have
been prepared in our laboratories are N-(4-t-amino-
2-butynyl)- and N-(4-t-amino-2-butynyloxy)-phthali-
mides'* (compounds of type 1 and 3, respectively),
N,N’-di-(4-t-amino-2-butynyl)pyromellitic acid diim-
ides’ (compounds of type 2) and 5-p-chlorophe-
nyl-2-(4-t-amino-2-butynyl)thio-1,3,4-thiadiazoles'®
(compounds of type 4) (Fig. 1). These compounds
have been investigated for blockade of oxotremorine
in intact mice, and for their antagonistic activity to-
wards acetylcholine on isolated guinea pig ileal prep-
arations.*"* In this paper we report the *C NMR
investigation of this class of compounds.

RESULTS

The phthalimide moiety of N-propargylphthalimide
was assigned by analogy to phthalic acid imide,” and
the propargyl moiety from proton coupled spectra.
The signals at & 27.0 [d of t, 'J(CH,)=145.6 Hz,
3J(C,C=CH)=4.4Hz] and & 71.6 [t of d, '“J(CH) =
252.97 Hz, *J(C=C, CH,) = 4.4 Hz] were assigned to
C-1 and C-3, respectively. The C-2 quaternary carbon
absorbed at § 77.7 ppm (Table 1).

* Author to whom correspondence should be addressed.

The cyclic amine carbons in compounds of type 1
were assigned by analogy with acetylenic amines.®'°
The signal for the methylene carbons, C-1 and C-4,
were differentiated by single frequency irradiation of
their attached protons, while the acetylenic carbons
C-2 and C-3 were assigned by the variation in their
chemical shifts. C-2 had only a small change through-
out the series while C-3 showed a larger effect (Table
1).

The *C NMR chemical shifts for N,N’-di-(4-t-am-
ino-2-butynyl)pyromellitic acid diimides (series 2)
and N-(4-t-amino-2-butynyloxy)phthalimides (series 3)
were assigned using the same arguments as for 1 (see
Tables 2 and 3, respectively). The p-chlorophenyl
group in 5-p-chlorophenyl-2-(4-t-amino-2-propargyl)-
thio-1,3,4-thiadiazole showed signals at & 128.3 [t,
2J(CCH) =7.11 Hz], 137.5 [t, 2J(CCH) <4 Hz], 129.5
[d, d, 'J(CH)=163.8 Hz and %J(CCH) = 5.2 Hz] and
129.0 [d, d, 'J(CH)=163.8Hz and Z2J(CCH)=
27.4 Hz], assigned to C-3', C-6', C-4' and C-5', respec-
tively, using the CH coupling patterns. Discrimination
between C-4' and C-5' was achieved using the meta
coupling, which is <5 Hz*° through a carbon with a
chlorine substituent. The quaternary carbons C-1" and
C-2' were assigned from their coupling pattern to the
absorptions at & 167.7 [t, >J(CCH,)=5.5Hz] and §
163.1 [d, *J(CCH) = 4 Hz], respectively.

C-1, C-2 and C-3 were identified by their CH
coupling patterns. The **C NMR chemical shifts of 4d,
4f and 4¢g were assigned in a similar manner (Table 4).

DISCUSSION

The insertion of oxygen between the methylene group
of a propargyl system and the neighbouring carbon,
i.e. CH;CH,C=CH?*' — CH;OCH,C=CH,* deshields
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