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ABSTRACT

Guajadial (1)

Guajadial (1), a novel caryophyllene-based meroterpenoid, was isolated from the Leaves of Psidium guajava (guava). The structure and relative
stereochemistry of guajadial (1) were elucidated by extensive spectroscopic analysis. A possible biosynthetic pathway for 1 was proposed.

Psidium guajavalL., commonly known as guava, of the oxidant!? and antimutagenic activitiég.Previous investi-
family Myrtaceae, is an indigenous medicinal plant used to gations on the leaves &. guajavahave led to the isolation
control diabetes, hypertension, etc. in African and Asian folk of several triterpenoid&!*1° flavonoidst?%2tannins?? and
medicinet~® Pharmacological investigations indicated that
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carotenoid$® To find potentially bioactive secondary me- between H-1 and H-2/H-9, H-2 and H-1/H-3, H-5 and H-6/
tabolites fromP. guajavato appraise the ethnomedical H-1', H-6 and H-5/H-7, H-9 and H-1/H-10 were observed
properties, the present study was undertaken to investigaten the 'H-'H COSY spectrum (Figure 1). It allowed
the chemical constituents of the leaves Bf guajava

collected from south of Vietham. A novel compound named _
guajadial (] together with four known triterpenoids (ursolic
acid?* 2a-hydroxyursolic acid® neriucoumaric acid$ 23- N
hydroxyursolic aciéf) and a sesquiterpene, clovandiolyas |
obtained. <H |

The air-dried powdered leaves (5 kg)PBf guajavawere
extracted with 95% EtOH (4 Ix 3) for 24 h. After removal r B
of the solvent by evaporation, the residue (1200.0 g) was NG \ )7
suspended in ¥ and then extracted successively with = A (Q\JQ/ / \
petroleum ether (1 Lx 3), ethyl acetate (1 Lx 4) and
n-butanol (1 Lx 4). Each solvent was evaporated off under 1a A=
reduced pressure to yield extracts of petroleum ether (86.0
0), ethyl acetate (90.0 g), amdbutanol (40.0 g). The ethyl H
acetate (86.0 g) part was subjected to column chromatog- = COSY : 1c
raphy (silica gel), eluted with petroleum ether/acetone (100: - HMBC(H — C)

0, 98:2, 95:5, 90:10, 80:20, 50:50 (v/v)) to afford six fractions
(A—F). Guajadial {, 20.0 mg) was obtained from fraction Figure 1. Fragments and key COSY and HMBC correlations of
B eluted with petroleum ether/acetone (100:1). guajadial (1).

Guajadial (1) was obtained as white powdex]?fp =
—23.1 (c0.5, acetone). The molecular formula bfwas
determined to be £H340s on the basis of HR-FAB-MS
(calcd for [M + H]t m/z475.2484; found, 475.2469) with
14 degrees of unsaturation and #% NMR (DEPT)
spectrum including signals for two carbonyl carbons, two
quaternary carbons, eight aromatic and olefinic quaternary_
carbons, five aromatic methine carbons, one olefinic meth- Taple 1. 13 NMR (100 MHz) Data for Guajadiall{ in
ylene carbon, four methine carbons, five methylene carbonscbcl,
and three methyl carbons. The IR spectruniaxhibited
CHO (2726 cm?), double band (1633 cm), methyl (1440
cmY), and hydroxyl group (3440 cm, brs), respectively.

establishment of two H-atom systems, one at C-3 through
C-2, C-1, C-9 to C-10, and the other at Ctirough C-5,
C-6 to C-7.

oC no. oC no. oC no. oC

53.2(d) 7 354 (t) 15 110.2(t) 8 143.7 (s)
22.2 (t) 8 150.7(s) I 43.4(d) 9" 128.7(d)
37.1(t) 9 413 2" 1055(s) 10" 127.9(d)
843(s) 10 36.7(t) 3 163.4(s) 11' 126.2(d)
434(d) 11 33.8(s) 4 104.1(s) 12' 127.9(d)

5

6

7

S O W N =

304 () 12 30.3 (q) 168.3(s) 13" 128.7(d)
13 22.0(q) 104.3(s) 14’ 192.1(d)
14 21.2(q) 169.5(s) 15 191.5(d)

Comparison of théH and**C NMR data (Tables 1 and
2) of 1 with ginsenoyne L from the roots ¢fanax ginseng
showed chemical shifts values from C-1 to C-15 and from
C-1' to C-3' similar to those of ginsenoyne 22, which
strongly suggested a similar partial structure from C-1 to
C-15 and from C-1to C-3'of both compounds. The distinct
differences between them at Cdnd C-2'are the follow-
Ginsenoyne L ing: the chemical shifts oL [0c 43.9 (d, C-1); 106.3 (s,

The connectivity of the protons and C-atoms was estab-  (25) Bilia, A. R.; Palme, E.; Catalano, S.; Flamini, G.; MorelliJI Nat.

i 1 13 _ Prod. 1994,57, 333—338.
lished by the'H, C HSQC spectrum. The cross-peaks " o4 Sigdiqui s« Siddiqui, B. S.: Hafeez, F.; Begum,Banta Med.

1987,53, 424—427.

(21) salib, J. Y.; Michael, H. NPhytochemistr2004,65, 2091—2093. (27) Sousa, M. P.; Matos, M. E. O.; Machado, M. I. L.; Braz Filho,

(22) Tanaka, T.; Ishida, N.; Ishimatsu, M.; Nonaka, G.; Nishioka, I. R.; Vencato, |.; Mascarenhas, Y. Phytochemistryl984 23, 2589-
Chem. Pharm. Bull1992,40, 2092—2098. 2592,

(23) Mercadante, A. Z.; Steck, A.; Pfander, 8. Agric. Food Chem. (28) Shi, J. G.; Shi, Y. P.; Jia, Z. Phytochemistry1997,45, 343—347.
1999,47, 145—-151. (29) Hirakura, K.; Sugama, K.; Morita, M.; Nakajima, K.; Sasaki, H

(24) Seo, S.; Tomita, Y.; Tori, KTetrahedron Lett.197%, 7—10. Okada, M.; Sato, HHeterocycle2000,53, 2451—2457.
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s spectrum ofl showed the major fragments ion peaksrez

Table 2. 'H NMR (400 MHZ) Data for Guajadiall) in cDcl,  2/1 (100%) and 203 (10%), which may be formed through
retro-Diels-Alder and rearrangement reactionsl@Scheme

no. OH(JinHz) mno. OH (Jin Hz) no. OH (J in Hz)

1). The major fragment ionic formula of at mz 271

1 1.91 (m) 10 155 (m) 7 (100%) was determined to be#8,,0s" on the basis of HR-
2a 1.30 (m) 1 8 FAB-MS" (calcd for [M]* m/z271.0606; found, 271.0619),
26 191(m) 12 1.03(s) 9 7.20 (m) which further confirmed the presence of fragmetitsand
30 215(@m) 13 1.00(s) 10 7.20 (m)

1c. In light of the evidence mentioned above, the planar

iﬁ 191 (m) }g igz,?% ®) g ;gg EE; structure ofl was finally established (Figure 1).

5 2.25 (m) 1 3.40(d,104) 13 7.20 (m) The relative configurations of all of the chiral centers of
6 1.55 (m) 2' 14' 10.11 (s) guajadial (3 were elucidated by analysis of the ROESY data,
7o 1.91(m) 3 15 10.09 (s) proton coupling constants, and chemical shifts yitbaryo-

7 165m) 4 3-OH  13.46(s) phyllene¥ The same relative stereochemistry of C-1 and C-9
g 9.35 (m) 2, 5-0H  13.08(s) in 1 as inB-caryophyllene were deduced from the similar

carbon and proton chemical shifts, protons coupling con-
stants, and ROESY correlations foundlinTo observe the
NOE interactions (Figure 2) between H-9, ld-2nd H-3a

C-2")] is absent in ginsenoyne b{ 29.0 (t, C-1); 111.2 (d,
C-2].

The HMBC spectra ofl (Figure 1) demonstrated the
following correlations from H-12 to C-1, C-10, C-11, and
C-13, from H-13 to C-1, C-10, C-11, and C-12, from H-14
to C-2, C-3, C-4, and C-5, and from H-15 to C-1, C-6, C-7,
C-8, and C-9. Finally, the partial structure dfa was
established (Figure 1). The second partial structure of a
single-substituted aromatic rintp (Figure 1) was estab-
lished by analysis of th€C and*H NMR spectra [¢ 128.5
(d, x2), 127.9 (d, x2), 126.2 (d), 145.0 (S)pn 7.26
(m, 5H)]. Similarly, fragmeniicwas established by analysis
of the detected correlations in HMBC experiments as
following correlations: H-14with C-3, C-4', and C-5
H-15 with C-5, C-6, and C-7; 5-OH with C-4, C-5, C-6, Figure 2. Selected ROESY correlations exhibited by guajadial
C-14', and C-15 7'-OH with C-2, C-3/, C-6', C-7', and ().

C-15. The linkages between fragmenis, 1b, and 1c
were clearly detected from C-%o C-8, from C-2 to
C-7, and from C-3to C-4 by the HMBC correlations:  and H-7a; between H-14, He3 H-1' and H-7aindicated
H-1" with C-4, C-5, C-6, C-2 C-3', C-8', C-9', and C-Y the H-1"and methyl group at C-4 should leoriented.
7'-OH with C-2 and C-3; H-14' with C-3. The EI-MS However, no NOE correlation peaks were observed between

Scheme 1. Possible Formation for Major Fragments of Guajadigliq EI-MS Spectrum

\ OH}+

mfz: 271 (100%) HO O
CHO

oHc” Y

mfz: 203 (10%)
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Scheme 2. Possible Biogenetic Pathway for Guajadid) (
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The configuration ﬂ-lwas also supported by the coupling  g,,h0rting Information Available: Detailed description
constant vglue €1 = 10.4 Hz) (Figure 2). We Q'SO Propose ot the experimental procedures, copies of the NMR (1D and
a biogenetic pathway to account for the plausible formation 2D), and MS spectra of guajadial)( This material is

of 1 (Scheme 2). available free of charge via the Internet at http://pubs.acs.org.
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