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ABSTRACT

One diterpenoid with the azorellane carbon skel eton termed azorel al dehyde
and two sesquiterpenoids with the guaiane carbon skeleton termed guai-
1(10)-ene-11-ol and 1a,,53-guaiane-483,503,11-triol, wereisolated fromthe
Azorella cryptantha and characterized by 1D and 2D NMR spectroscopy.
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INTRODUCTION

Continuing with our studiesof Azordlacryptantha
seven was isolated you terpenic structures. Three
diterpene, yaretol and mulinol isolated previously of
Azorella madreporica® and A. compactal®, respec-
tively and azordlddehyde 1, derivate of azorelolidoiso-
lated previously Azorella cryptantha?. Four
sequiterpenostype guayanolido. Pancherioneisolated
of Neocallitropsis pancheri®, teucladiol isolated of
Teucriumleucocladunt¥. Thetwo remaining metabo-
lites(2, 3) they wereidentified asof novel structures.

RESULTSAND DISCUSSION

Azoreladehido 1 was isolated as oil yellow. The
EIM S showed amolecular ionto m/z 304, the presence
of thepick to m/z 43 made us suppose the existence of
agroup acetyl or group isopropyl inthemolecule.
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The spectrum of IR showed two important absorp-
tions to 3400 cmt and 1790 cm'! that made us sup-
posetheexistence of groups hydroxylsand aldehydes
inthemolecule.

The'H-NMR (TABLE 1) it presented two methyl
doubletsto 6H 0.82 and 0.75, both with a coupling
congtant of 6.6 Hz. Thissystem wasassigned to agroup
isopropyl and they confirmed that observedinthe EIMS.

The®C-NMR and DEPT experiments (TABLE
1) indicated the presence of four primary, seven sec-
ondary, fivetertiary and four quaternary carbonsand
suggested that 1 wasatetracyclic diterpene.

Thesigntos_207.9 ppmandtheir correlation with
thesign sail youto 5, 9.8inthe HETCORR, it was
assigned to agroup ddehydein themoleculein agree-
ment with the IR spectrum.

Thesigntod_10.2that it was correlated with the
signsto &, 0.28 and 095 were assigned to a group

cyclopropane.
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TABLE1:*H-NMR (200.13MHZz) and ®*C-NMR (504 MHZz)
spectroscopic data of azorelaldehyde (1)2

Atom number 1
Sy (mult., J,H2) 8¢ (mult.)
1 0.86m 20.0t
121m
2 1.16m 275t
177m
3 1.14m 58.8d
4 1.40m 31.0d
5 42.1s
6 1.78m 34.1t
7 1.68m 32.0t
8 47.2s
9 20.0s
10 2.34(dd, 12.1, 7.3) 46.9d
11 0.28 (t, 33) 10.2t
0.95 (superpuesto)
12 0.89m 20.7d
13 68.9s
14 1.30m 31.3t
15 1.39m 28.0t
16 1.19s 29.7¢
17 9.80s 207.9d
18 0.82 (d, 6.6) 22.0¢
19 0.75 (d, 6.6) 16.5q
20 0.74s 22.2q

2n CICD,, TMS as internal standard

Thesignto 5 68.9for aquaternary carbon indi-
cated the presenceof agroup hydroxyl and it wasas-
signedtothe C-13.

Thesigntos,, 1.19 wereassignedto themethyl 16
together to the carbon carbinolic. These assignments
together with the one of thegroup adehydeto C-17 it
alowed usto concludethat thismetabolitewas derived
of theazordolido.

Thefull proton and carbon NMR spectra assign-
mentswere performed using acombination of COSY,
HETCORR and NOESY 2D experiments.

TheEIMS of 2 showed amolecular ionto m/z 222
consistent with amolecular formulaof C H..O. The
H NM R spectrum displayed three methyl proton sin-
gletsat 6 1.09 (Me-12 and Me-13) and 1.59 (Me-
15), and one methyl proton doubletsat 6 0.84 (*.J=6.9

Hz).

The IR spectrum showed asimportant absorption
abandto 3400 cm'! characteristic of group hydroxyls.

The¥C-NMR and DEPT experiments (TABLE
2) indicated the presence of four primary, five second-
ary, threetertiary and three quaternary carbonsand sug-
gested that 2 were abicyclic sesquiterpenoid.

Thestructure of 2 and its*H and *C NMR spec-
tral parameters were deduced from the concerted
application of homonuclear and both direct and long-
range heteronuclear chemical shift correl ation experi-
ments. Firstly, the establishment of the proton
connectivitieswasdeduced fromthe COSY spectrum.
Then, one bond proton-carbon chemical shift correla-
tionswere achieved using aproton detected C,H-cor-
relation experiment (HECTCORR sequence), while
assignments of the CH__ groups were obtained from
analysisof thelong-range correl ation responses over
two or three bonds (2J or 3J couplings) using the
COLOC technique.

Beginning from the connectivitiesobserved between
the methyl proton shifts and the carbons o and 3 to
these gruposen the COLOC diagram, thetwo follow-
ing partid structuresA , B, and C, were determined:

H,C LH N

C
Y h C/ \CHz
/
CH, Bi
A1

H3C

%(

H3C c

Expangontoincludeother groupsinstructurd seg-
mentsA_, B, and C, becamefeasibleusing (i) the pro-
tonintercoupling network obtained fromthe COSY dia-
gram, (ii) thelong-range *H-*C correl ation responses
observed for theH resonancesother than methyls, (iii)
chemical shift assignments(e.g. thedeshielding of H
signassitedin a-position of thedoublebond function)
and (iv) theprevioudy reported 1D NMR results. From
thesedata(TABLE 2), the structure of 2 was deduced
tobeguai-1(10)-ene-11-o0l
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TABLE 2:*H-NMR (200.13MHZz) and ®*C-NMR (504 M HZz)
spectroscopic data of 22
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TABLE 3:*H-NMR (200.13MHZz) and *C-NMR (504 MHz)
spectroscopicdataof 3°

Atom number 2 Atom number 3
8y (mult., J,H2) 8¢ (mult.) On (mult., J,H2) dc (mult.)
1 1285s 1 1.68m 36.4d
2 1.14m 275t 2 1.67m 26.1t
2.08 m
3 2.05m 34.7t 3 1.60m 19.1t
1.99m
4 2.08 m 38.8d 4 1.40m 75.7s
5 2.34m 46.1d 5 90.7s
6 1.75m 28.6t 6 1.47m 245t
7 1.39m 53.9d 7 1.83m 479s
8 219m 30.1t 8 1.32m 32.3t
2.48m
9 1.30m 32.8t 9 1.36m 29.6t
1.61m 1.85m
10 141.1s 10 2.60m 35.4d
11 73.4s 11 73.6s
12 1.09s 26.9q 12 1.28s 29.1¢
13 1.09s 27.0q 13 1.18s 29.3¢
14 0.84 (d, 6.9) 15.2¢ 14 0.93(d, 6.9) 15.1q
15 159s 25.1¢ 15 1.09s 26.7q

2n CICD,, TMS as internal standard

The molecular formulafor 3 was established as
CH,.O, (EIMS: [M]" = m/z 256). Its IR spectrum
showed the presence of ahydroxyl group (3650 cnm?).
The®C-NMR and DEPT experiments(TABLE 3) in-
dicated the presence of four primary, five secondary,
threetertiary and three quaternary carbons and sug-
gested that 3wereabicyclic sesquiterpenoid.

Thesignsto s, 73.6, 75.7 and 90.7 alowed estab-
lishing that threefunctionshydroxylsexistedinthemol -
ecule and that the same oneswerelocated on quater-
nary carbons.

TheH-NMR spectrum (TABLE 3) showed three
singletes at &, 1.28, 1.18 and 1.09 assigned to the
methyls 12, 13 and 15, respectively. The sign doubl et
at 5,,0.93 wasassigned to H-14.

In the spectrum of correlation heteronuclear
(COLOC) wasobserved correl ation between thesigns
of themethyls 12 and 13withthesignsat 5. 73.6 and
47.9 assignedto C-11 and C-7, respectively. Further-
more, was observed the correl ation between 6, 1.09
(I-15) and 5. 75.7, 19.2 and 90.7.

2n CICD,, TMS as internal standard

Thecorrelation between 5, 1.83 (H-7) and 6. 24.5,
90.7 allowed to establish the correct position of the
groups hydroxylsinthemolecule.

Thefull proton and carbon NMR spectral assgn-
mentswere performed using acombination of COSY,
HETCORR and COLOC 2D experiments.

= OH

CHO

OH
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EXPERIMENTAL

General experimental procedures

The 1D and 2D NMR experimentswere recorded
on Bruker AC-200 spectrometer using CDCI,, assol-
vent and TM Sasaninternal standard. Chemica shifts
aregivenin ppm downfield from TMSand coupling
constants are measured in Hz. COSY, DEPT,
HETCOR, COLOC and NOESY experimentswere
obtained using standard Bruker software. Optical ro-
tation were determined on a Jasco P-1010 polarim-
eter. IR spectrawere recorded in a Nicolet 5-SXC-
FTIR spectrophotomer. EIMS were collected on a
Finnigan 3300 F-100 at 70 eV by directinlet. CCwas
performedonslicagd (70-230 meshASTM) (Merck)
andslicagd 60 (230-400 meshASTM) (Merck). TLC
was performed onsilicagel 60 GF,,, (Merck).

Plant material

Azorella cryptantha was collected near
Bauchazeta, Department of Iglesia, Province of San
Juan, Argentina, during December 2003 and wasiden-
tified by Dr. LuisArizaEspinar. A voucher specimensis
deposited in Museo Botanico Cordoba (CORD 506),
Coérdoba, Argentina.

Extraction and isolation

The leaves and slem (1250 g) of A. cryptantha
wereair-dried and exhaustively extracted with EtOH.
Theresidue obtained after evaporation of the solvent
(246 g) was suspended in EtOH/H,O and extracted
sequentially with hexaneand Cl,CH. Theorganiclay-
erswere evaporated under reduced pressure, yielding
gummy residuesof 39 gand 59 g, respectively.

TheCl,CH extract waspurified by CC elutingwith
Hexane, Hexane-EtOA ¢, EtOAc and the combined
accordingtotheir TLC profiles. Thefractions1-2 were
further purified by repeated CC to give 15 mg of
azorelddehyde (1). Thefractions6-7 werefurther pu-
rified by repeated CC to give 22 mg of yaretol. The
fractions 9-11 werefurther purified by repeated CC to
give24 mg of teucladiol. Thefractions25-34 werefur-
ther purified by repeated CC to give 235 mg of 1a,,503-
guaiane-4p3,5p,11-triol (3). Thefractions40-48 were
further purified by repeated CCto give 136 mg of guai-
1(10)-ene-11-o0l (2). The fractions 50-57 were fur-
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ther purified by repeated CC to give 35 mg of
Pancherione.

Azoredaldehyde(1)
C,,H,,0,; ail, [a],»*-0.67 (CH,Cl c 0.75) IR

200 32 2;
(AgCl) v __ 3402, 1720 cm™. EIMS 70 eV m/z 304
[M]*, 286 [M-18]*.'H and ** C NMR data, see

TABLE,
guai-1(10)-ene-11-al (2)

C,H,.0; ail, [a],*° +9.49 (CH,CI ¢ 1.17) IR
(AgCl) v __ 3421; 2926 cm™. EIMS 70 eV m/z 222
[M]*, 204 [M-18]*. *H and ** C NMR data, see
TABLEZ2;

la,5B-guaiane-48,5B,11-triol (3)
C,H,.0, ail, [a] > -48.21 (CH,Cl c 0.68) IR

15" '28 3;
(AgCl) v 3441 cm. EIMS70 eV m/z 256 [M]",
238 [M-18]*, 220 [M-(2 x 18)]*, 202 [M-(3 x 18)]".

H and * C NMR data, see TABLE 3;
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