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Abstract: A novel synthesis is described for (E)-2-(4,7-dichloroquinolin-2-y1)-3-
dimethylamino-2-propene-1-al (4), which reacts with nucleophiles to yield
heterocycle-substituted 4,7-dichloroquinolines (5-7).

N4-(7-chloro-4-quinolinyl)-N1.NI-diethyl-1,4-pentanediamine (chloroquine) is
an exceptionally safe and effective antimalarial, although its value has been
compromised by the increasing prevalence of chloroquine resistance.12 To synthesize
potential alternative antimalarials, we required an enaminaldehyde-substituted 4,7-
dichloroquinoline. ~We describe the synthesis of this intermediate (4), and
demonstrate its utility for the synthesis of heteroaromatic compounds (5-7) and novel
analogs of chloroquine (8). The lack of information available in the literature on this
compound (4) is the rationale for this report.

7-Chloro-4-hydroxy-2-methyl quinoline, 1, the precursor of compound 2 was
synthesized in good yield from m-chloroaniline by condensation with ethyl
acetoacetate in the presence of catalytic HCI to produce an intermediate compound
(ethyl 3-(3-chloro)anilino-2-butenoate), followed by ring closure in boiling phenyl
ether, and recrystallization from EtOAc-EtOH.3 The subsequent reaction of compound
1 with the Vilsmeir reagent [Me;NCHCI]+ [POXCL]- yielded an intermediate, which
was then converted to compound 4 (Scheme 1).45 Although the mechanism
responsible for synthesis of compound 4 has not yet been established, it likely results
from the stepwise reaction of two chloromethylenedimethylamine cations with the C-
2 methyl of compound 1. Reactivity of the C-2 methyl is presumably enhanced by
conjugation with the ring nitrogen. The use of cold aqueous NaOH yielded primarily

compound 4 (step ii of Scheme 1), whereas water alone yielded a mixture of products.
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Scheme 1
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A plausible mechanism for the formation of compound 4 is presented in
Scheme 2. According to this scheme, alkali-induced transformation of the proposed
intermediate (3) to compound 4 can be explained by hydrolysis leading to the
formation of an aldehyde, which then facilitates the in situ elimination of HCI. The
structure of compound 4 was assigned on the basis of spectral data,é including an
NMR spectrum which demonstrated characteristic singlets at 9.20, 7.05, 3.25 and 2.60
ppm for the aldehyde, methine and two methyl protons, respectively. Both the 1H
NMR and 13C NMR data indicated that the product (4) existed as only one of the two

possible stereoisomers (E- or Z-). The E- stereochemistry for compound 4 was
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determined from its X-ray crystal structure.” This configuration is also consistent with

previous reports in the literature for comparable enaminones.8 The planarity of the

enaminaldehyde side chain favors the delocalization of n—electrons and is thus
consistent with the E- configuration.

The presence of the enaminaldehyde in compound 4 also makes that
compound an excellent intermediate for the synthesis of heterocyclic compounds.
We present three examples of 1,3 and 1,2 nucleophiles which condensed readily with
compound 4 to produce heteroaromatic compounds (Scheme 3). Reaction of
compound 4 with urea, hydroxylamine or guanidine produced compounds 5-7,
respectively, in good yields. The aminopyrimidine-substituted chloroquine analog (8)
was synthesized from compound 7 using a modification of methods reported
previously in the literature (step iv of Scheme 3).9 Spectral data confirmed the

structures assigned to compounds 5-8.10
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Reagents: i) Urea, K, CO,, EtOH, reflux, 2h (74%); NH,OH.HC], K, CO,, MeOH,
70°C, 1h (70%); iii) H,NC(=NH)NH,.HCl, K,CO;, EtOH, reflux, 2h (82%);
iv) CH;CH(NH,)(CH,);NEt,, PhOH, trace amount KI, 145-160°C, 10h (40%).

This report describes a novel synthesis of compound 4, and demonstrates the

value of 4 in the production of heterocycle-substituted 4,7-dichloroquinolines.
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