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Introduction

v Oxygen heterocyclic compounds are widely distributed in Nature, being chromone and xanthone derivatives some examples. For instance, the xanthone ring system is a structural motif prevalent
in higher plants such as those of Guttiferae and Gentianaceae families.! Both natural and synthetic derivatives often endowed with interesting pharmacological properties, such as anti-inflammatory,?

antitumour3 and antioxidant activities.* Chromones and chromone derivatives play an important role in the normal human diet, due to their significant anti-inflammatory,> anti-cancer,® and
antioxidant activities.>

v Nitrogen heterocyclic compounds are also widely distributed in Nature, being 4-quinolones a large group that can be found, mainly, in plants of the Rutaceae family.” However, a great number of
the well-known derivatives are of synthetic origin and have been designed to be used as drugs, mainly for the treatment of tuberculosis.?

v In view of these important properties, we have dedicated our investigation in the establishment of new synthetic methods for these types of compounds® and also for the assessment of their

biological properties.l® Naturally, we devote special attention to the structural characterization, mainly by NMR experiments, not only to confirm the product structure but also to unequivocally
establish their stereochemistry.

v’ The aim of this communication is to report some of our studies on the structural characterization of heterocyclic compounds by NMR spectroscopy.

Oxygen heterocyclic compounds

(E)-3-Aryl-4-benzyllidene-8-hydroxy-3,4-dihydro-1H-xanth

ne-1,9(2H)-diones (E,E)-2-(4-Arylbuta-1,3-dien-1-yl)-4H-chromen-4-ones
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fﬂl‘ (E)-3-Aryl-4-benzylidene-8-hydroxy-3,4-dihydro-1H-xanthene-1,9(2H)-diones 2 were obtained by an f”‘ (E,E)-2-(4-Arylbuta-1,3-dien-1-yl)-4H-chromen-4-ones 3 were obtained from the
efficient and concise synthetic route (Scheme 1).11 condensation of 2-methylchromone with cinnamaldehydes (Scheme 2).12

- The structural elucidation of these compounds allowed to prove the formation of xanthone core, but - The most important aspect of the structural elucidation was the stereochemistry of the

also establish the stereochemistry of the exocyclic double bond. a,B,y,0-unsaturated system.

-The xanthone core formation was based mainly on HMBC spectral analysis although several -The (E,E)-configuration of the vinylic systems were established by the proton-proton
evidences could be detected in the 'H NMR spectra, such as a characteristic singlet at 6 ~ 8 ppm and coupling constants (3J,,.4, and 3J,, s ~ 15-16 Hz) Figure 3). However, the (E,E)-configuration
sighals due to the diastereotopic methylene protons attached to the stereocenter (Figure 1). is consistent with structures 3, 4 and 5 (Scheme 2).

-The stereochemical assignment was based on the 'H-1H coupling constants and NOESY spectra
(Figure 2)

3a) R! = H; 3b) R' = Br; 3¢) R! = OCHj;;
3d) R! = CH;; 3e) R' =NO,
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i) H,O/r. t.

la) R, RZ R*=H 2a) R!, RZ, R*=H

% Scheme 2
1b) R}, R2= H, R? = CH, 2b) R!, R2=H, R? = CH, 5
1¢) R!, R>=H, R*=OCH;, 2¢)R', R>=H, R*=0H
1d)R!, R2=H,R3=ClI 2d)R!, R2=H, R3 = ClI 7 P - _ _
lf)Rl1 Cl, Rj Rj H 2f)Rl1 Cl, Rj Rj H conclude on the close proximity between H-a and
1g) R'=H, R% R3= 2g) R!'=H, R?, R*= OH
Scheme 1 both H-3 and H-y, and between H-B and H-5
(Figure 4). These findings unequivocally support Hoy.and H-0
J320i5= 5.0 - 6.5 Hz the structure of (EE)-2-
J3-2trans = 22 - 32 HZ ' \ )| : \ : .
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Nitrogen heterocyclic compounds

Figure 3 - 'H NMR of compound 3b
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(E)/(Z)-3-Styrylquinolin-4(1H)-ones and (E)/(Z)-4-chloro-3-styrylquinolines

il diastereomeric mixture of (E)/(Z)-3-styrylquinolin-4(1H)-ones 6/7 was obtained from the Wittig reaction of quinolone-2-carbaldehydes with benzylidenetriphenylphosphoranes (Scheme 3).13

B On the other hand, Wittig reaction of 4-chloroquinoline-3-carbaldehyde with benzylidenetriphenylphosphoranes led to the formation of a diastereomeric mixture of (E)/(Z)-4-chloro-3-styrylquinolines 8/9
(Scheme 4).13

- The assignment of the stereochemistry of the «o,B-unsaturated system was based on the coupling constant, 3J ~ 16 Hz for (E)-configuration and 3J ~ 12 Hz for (Z2)-configuration (Figure 5), and also on
the NOE cross peaks observed in the NOESY spectra (Figure 6).

- DFT calculations on (E)- vs. (Z)-isomers and rotational isomerism of 1-methyl-3-styrylquinolin-4(1H)-one and of 4-chloro-3-styrylquinoline showed that the (Z)-isomers are always less stables. For the

(E)-isomer, a syn conformation is more stable than the anti one in the case of 1-methyl-3-styrylquinolin-4(1H)-one, due to an IMHB between H-B and the carbonyl group, while in the case of 4-chloro-
3-styrylquinoline the converse applies (Figure 6).

a) R=H;b) R=Cl; c) R=NO,; d) R=O0Et
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Scheme 4

Figure 5 - A) 'H NMR of compound 9d
B) IH NMR of compound 6c¢
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