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A new chlorinated briarane, fragilide J (1), has been isolated from the sea whip gorgonian coral Junceella
fragilis. In addition, the sea whip gorgonian coral Ellisella robusta yielded two chlorinated briaranes, including a
new compound, robustolide L (2), and a known metabolite, robustolide H (3). The structures of these compounds
were determined using spectroscopic methods. The structure, including the absolute configuration of 3, was fur-

ther confirmed by X-ray data analysis for the first time.
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Previous studies on the chemical constituents of sea whip
gorgonian corals belonging to the genus Junceella and El-
lisella (family Ellisellidae), collected in waters off Taiwan,
yielded a series of interesting briarane diterpenoids.' > Bri-
arane-type natural products are found only in marine organ-
isms and mainly from octocorals.?’>*’ Compounds of this
type are suggested to be originally synthesized by host
corals,**” and confirmed to possess various bioactivities.?’ 2
We have further isolated a new chlorinated briarane, fragilide
J (1), from the sea whip gorgonian coral Junceella fragilis.
Furthermore, two chlorinated briaranes, including a new
compound, robustolide L (2), and a known metabolite, robus-
tolide H (3),”” were obtained from the sea whip gorgonian
coral Ellisella robusta. In this paper, we describe the isola-
tion, structure determination, and bioactivity of the above
briaranes 1—3.

Results and Discussion
Fragilide J from J. fragilis Fragilide J (1) was isolated
as a white powder. The molecular formula of 1 was estab-

OAc
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lished as C,;H;;CIO,; (10 degrees of unsaturation) from a so-
diated molecule at m/z 579 in the electrospray ionization
(ESI)-MS spectrum and further supported by the HR-ESI-
MS (m/z 579.1604, Caled 579.1609, [C,.H,;**ClO,,Na]™).
The IR spectrum of 1 showed bands at 3491, 1790, and
1741 cm™!, consistent with the presence of hydroxy, y-lac-
tone, and ester carbonyl groups. The *C-NMR and distor-
tionless enhancement by polarization transfer (DEPT) spec-
tra of 1 showed that this compound has 26 carbons (Table 1),
including five methyls, three sp®> methylenes, nine sp* me-
thines, three sp® quaternary carbons, an sp® methylene, and
five sp* quaternary carbons. From the 'H- and '*C-NMR
spectra (Table 1), 1 was found to possess three acetoxy
groups (0 2.30, 2.14, 2.07, each 3HXs; 6. 169.8, 169.7,
169.4, each s; 21.2, 21.1, 20.6, each q), a y-lactone moiety
(0c 174.4, s, C-19), and an exocyclic carbon—carbon double
bond (6. 134.9, s, C-5; 119.0, t, CH,-16; 6y 5.32, 1H, d, J=
2.0Hz, H-16a; 5.56, 1H, d, J/=2.0 Hz, H-16b). The presence
of an exocyclic epoxy group was confirmed from the signals
of an oxygenated quaternary carbon at 8. 56.4 (s, C-11) and
an oxymethine at o 51.6 (t, CH,-20). The chemical shifts of
C-20 methylene protons (Jy 2.65, 1H, dd, /=3.2, 1.2 Hz, H-
20a; 2.46, 1H, dd, J=3.2, 2.4 Hz, H-20b) confirmed the pres-
ence of this group. Thus, from the above data, five degrees of
unsaturation were accounted for, and 1 was identified as a
pentacyclic compound.

From the 'H-'H correlation spectroscopy (COSY) spec-
trum of 1, five different structural units, C-2/-3/-4, C-6/-7, C-
9/-10, C-12/-13/-14, and C-17/-18, were identified (Table 1),
which were assembled with the assistance of a heteronuclear
multiple-bond coherence (HMBC) experiment (Table 1). The
HMBC correlations between protons and quaternary carbons
of 1, such as H-9, H-10, H,-15/C-1; H-4/C-5; H-4, H-17, H;-
18/C-8; H-9, H-10, H,-12/C-11; and H-17, H,-18/C-19, per-
mitted the elucidation of the carbon skeleton of 1. An exo-
cyclic double bond at C-5 was confirmed by the allylic cou-
pling between H-6 and H,-16 in the 'H-"H COSY experi-
ment and by the HMBC correlations between H,-16/C-4, -6.
The ring junction C-15 methyl group was positioned at C-1
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Table 1. 'H- and >C-NMR Data, '"H-"H COSY, and HMBC Correlations for Diterpenoid 1
C/H 5, 5" 'H-'H COSY HMBC (H—C)
1 48.1 (s)?
2 4.06 dd (7.2, 3.6)° 72.2 (d) H-3 n.0.9
3 6.16 dd (10.8, 7.2) 65.9 (d) H-2, H-4 Acetate carbonyl
4 4.23d(10.8) 79.5 (d) H-3 C-3,-5,-6,-8
5 134.9 (s)
6 4.99 ddd (3.2, 2.0, 2.0) 54.0 (d) H-7, H,-16 n.o.
7 440d3.2) 79.1 (d) H-6 n.o.
8 82.9 (s)
9 5.53s 71.0 (d) H-10 C-1, -10, -11, acetate carbonyl
10 2.79 s 40.4 (d) H-9 C-1,-11,-15,-18, -20
11 56.4 (s)
120 221m 29.7 (1) H-12, H,-13 C-11
B 124m H-1201, H,-13 C-11
13 1.99 m 244 (1) H,-12, H-133, H-14 n.o.
B 1.85dddd (14.4, 14.4,4.4,2.0) H,-12, H-13 ¢, H-14 n.o.
14 531brs 75.0 (d) H,-13 n.o.
15 1.13s 15.4 (q) C-1,-2,-10
16a 5.32d(2.0) 119.0 (t) H-6, H-16b C-4, -6
b 5.56 d (2.0) H-6, H-16a C-4, -6
17 2.78 q (6.8) 49.3 (d) H;-18 C-8,-19
18 1.29.d (6.8) 7.3(q) H-17 C-8,-17,-19
19 174.4 (s)
20a 2.65dd (3.2,1.2) 51.6 () H-20b n.o.
b 2.46dd (3.2,2.4) H-20a n.o.
OH-2 2.40d (3.6) H-2 n.o.
3-OAc 2.14s 21.1(q) Acetate carbonyl
169.8 (s)
9-OAc 2.07s 20.6 (q) Acetate carbonyl
169.7 (s)
14-OAc 2.30s 21.2(q) Acetate carbonyl
169.4 (s)

a) Spectra measured at 400 MHz in CDCl; at 25°C.  b) Spectra measured at 100 MHz in CDCI, at 25 °C.

deduced by DEPT and HMQC spectra. e) n.o.=not observed.

from the HMBC correlations between H;-15/C-1, -2, -10 and
H-10/C-15. The acetate esters at C-3 and C-9 were estab-
lished by correlations between H-3 (dy; 6.16), H-9 (9, 5.53)
and the acetate carbonyls observed in the HMBC spectrum
of 1. The hydroxy proton signal at ;; 2.40 was revealed by
its '"H-"H COSY correlation to H-2 (8, 4.06), indicating its
attachment to C-2. The remaining acetate ester was at C-14,
as indicated by analysis of the 'H-'H COSY correlations and
characteristic NMR signal analysis.

The intensity of the sodiated molecule isotope peak
(M+2+Na)™ observed in the ESI-MS spectrum [(M+Na)™ :
(M+2+Na)*=3: 1] was evidence of the presence of a chlo-
rine atom in 1. The methine unit at 5. 54.0 (d) was more
shielded than that expected for an oxygenated C-atom and
correlated with the methine proton at 8, 4.99 in the het-
eronuclear multiple-quantum coherence (HMQC) spectrum,
and this proton showed *J- and “/-correlations with H-7 and
H,-16, respectively, in the 'H-"H COSY spectrum, confirm-
ing the attachment of a chlorine atom at C-6. In addition, the
methylene unit at 8. 51.6 (t) was correlated with the methyl-
ene protons at dy 2.65 and 2.46 in the HMQC spectrum and
the HMBC correlations between H-9, H-10, H,-12/C-11 (an
oxygenated quaternary carbon, d. 56.4, s), and H-10/C-20,
confirming the attachment of an epoxy group at C-11/20.
Furthermore, an HMBC correlation between H-4 (3, 4.23)
and an oxygenated quaternary carbon at . 82.9 (s, C-8) sug-
gested the presence of a C-4/8 ether linkage in 1.

The chemical shifts of exocyclic 11,20-epoxy groups in
briarane analogues have been summarized, and although the

¢) Jvalues (in hertz) in parentheses. ) Attached protons were

Selective NOESY Correlations of 1

Fig. 1.

BC-NMR peaks for C-11 and C-20 appear at §. 55—61 and
47—52 ppm, respectively, the epoxy group is o-oriented
(11R*) and the cyclohexane ring is of a chair conformation.”
Based on the above findings, the configuration of 11,20-
epoxy group in 1 (8. 56.4, s, C-11; 51,6, t, CH,-20) was o-
oriented and the cyclohexane ring in 1 should be in a chair
conformation. Based on previous surveys, all the briaranes
have the H-10 trans to C-15 methyl, and these two groups are
assigned as o- and S-oriented in most briarane analogues.”’ "
The relative stereochemistry of 1 was established from the
interactions observed in a nuclear Overhauser effect spec-
troscopy (NOESY) experiment and by vicinal "H-'H cou-
pling constant analysis. In the NOESY experiment of 1 (Fig.
1), the correlations between H-10 and H-2, H-9, one proton
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Table 2. 'H- and >*C-NMR Data, '"H-"H COSY, and HMBC Correlations for Diterpenoid 2
C/H 5, 5" "H-"H COSY HMBC (H—C)
1 477 (s)?
2 6.25 d (8.0)” 71.2 (d) H-3 Acetate carbonyl
3 5.62 dd (12.0, 8.0) 130.6 (d) H-2, H-4 C-5
4 5.97 d (12.0) 129.0 (d) H-3 C-2,-16
5 138.3 (s)
6 5.19d (3.6) 62.4 (d) H-7, H,-16 C-5,-7
7 5.01d(3.6) 78.5 (d) H-6 C-6
8 84.8 (s)
9 5.45brs 71.0 (d) H-10 Acetate carbonyl
10 3.67 brs 42.8 (d) H-9 n.0.9
11 146.3 (s)
12 5.34 dd (8.0, 7.6) 68.1 (d) H,-13 C-11, -13, -20, acetate carbonyl
3o 1.78 ddd (15.2, 8.0, 2.4) 342 (1) H-12, H-133, H-14 C-1,-12,-14
B 2.46 m H-12, H-13¢, H-14 n.o.
14 4.75brs 73.3 (d) H,-13 Acetate carbonyl
15 1.11s 15.1(q) C-1,-2,-10
16a 6.05 brs 118.1 (1) H-6, H-16b C-4, -6
b 6.01d(2.4) H-6, H-16a C-4,-5,-6
17 2.43q(7.2) 44.9 (d) H;-18 C-8,-18,-19
18 1.16 d (7.2) 6.7 (q) H-17 C-8,-17,-19
19 175.0 (s)
20 5.13 brs (2H) 112.3 (b) n.o.
OH-8 2.65s C-7,-8,-9
2-OAc 2.08s 21.0(q) Acetate carbonyl
169.8 (s)
9-OAc 2.01s 21.0 (q) Acetate carbonyl
170.0 (s)
12-OAc 2.15s 21.7(q) Acetate carbonyl
169.8 (s)
14-OAc 1.94 s 21.1(q) Acetate carbonyl

170.1 (s)

a) Spectra measured at 400 MHz in CDCl; at 25°C.  b) Spectra measured at 100 MHz in CDCI; at 25°C.  ¢) J values (in hertz) in parentheses. ) Attached protons were

deduced by DEPT and HMQC spectra. e) n.o.=not observed.

of the C-12 methylene (8, 2.21), and H,-18, indicate that
these protons were situated on the same face; they were as-
signed as « protons, as the C-15 methyl was f-oriented and
H;-15 did not show a correlation with H-10. The oxymethine
protons H-3, H-14, and one proton of the C-20 methylene
(04 2.46, H-20b) were found to exhibit interactions with H;-
15, but not with H-10, revealing that H-3 and H-14 were S-
oriented and the epoxy group between C-11/20 was o-ori-
ented. H-9 was found to show correlations with H-7, H-17,
and H-20b. From modeling analysis, H-9 was found to be
reasonably close to H-7, H-17, and H-20b and can therefore
be placed on the « face in 1, and the methine protons H-7
and H-17 are B-oriented. H-7 exhibited correlations with H-
6, H-9, and H-17 and H-6 correlated with H-3, indicating
that these protons were on the J face of 1. Moreover, H-4
showed correlations with H-2 and one proton of the C-16
methylene (6 5.32, H-16a) and a large coupling constant
was found between H-4 and H-3 (J=10.8 Hz), indicating that
the dihedral angle between H-3 and H-4 is approximately
180° and H-4 has an o-orientation at C-4. It was found that
the structure of 1 was similar to that of a known briarane,
praelolide (4),>3"*» which was first isolated from the gorgon-
ian coral Plexaureides praelonga collected off the South
China Sea,*" except that the signals corresponding to a 23-
acetoxy group in 4 was replaced by a 2 -hydroxy group in 1.
Based on the above findings, the structure of 1 was estab-
lished and the chiral centers of 1 were assigned as 1R*, 2R*,
3R*, 4R*, 68*, TR*, 8R*, 95*, 105*, 11R*, 14R*, and 17R*.
In our previous study, a chlorinated briarane derivative,

fragilide F (5), was isolated from the same marine organism
(J. fragilis) as 1, and the absolute stereochemistry of 5 was
determined directly by X-ray diffraction analysis.'* Based on
biosynthetic derivation, the new briarane 1 (fragilide J) is as-
sumed to have the same absolute configuration as 5, because
these two compounds were isolated from the same organism.
Therefore, fragilide J should possess the absolute configura-
tion as represented by the structure of 1.

Robustolides L. and H from E. robusta Robustolide L
(2) was obtained as a white powder. The HR-ESI-MS of 2
revealed a sodiated molecular ion peak at m/z 605.1769
(M+Na)* consistent with the molecular formula C,gH;,ClO,,
(Caled for C,gH;™C10,,Na, 605.1765) and 11 degrees of
unsaturation. The IR spectrum of 2 showed bands at 3471,
1783, and 1737cm™!, consistent with the presence of hy-
droxy, y-lactone, and ester groups. From the *C-NMR data
of 2 (Table 2), the presence of a disubstituted olefin and two
exocyclic carbon—carbon double bonds was deduced from
the signals of six carbons at o 146.3 (s, C-11), 138.3 (s, C-
5), 130.6 (d, CH-3), 129.0 (d, CH-4), 118.1 (t, CH,-16), and
112.3 (t, CH,-20). This was further supported by six olefin
proton signals at 8 6.05 (1H, br s, H-16a), 6.01 (1H, d, J=
2.4Hz, H-16b), 5.97 (1H, d, J=12.0 Hz, H-4), 5.62 (1H, dd,
J=12.0, 8.0Hz, H-3), and 5.13 (2H, brs, H,-20) in the 'H-
NMR spectrum of 2 (Table 2). In the *C-NMR spectrum,
five ester carbonyl resonances were detected at 6. 175.0 (s,
C-19), 170.1, 170.0, 169.8, and 169.8 (4Xs), confirming the
presence of a 7y-lactone and four other ester groups. In the
'H-NMR spectrum of 2, four acetyl methyls (5, 2.15, 2.08,
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Fig. 2. Selective NOESY Correlations of 2

2.01, 1.94, each 3HXs) were observed. Thus, from the above
NMR data, eight degrees of unsaturation were accounted for,
and 2 was identified as a tricyclic compound.

From the '"H-'H COSY spectrum of 2 (Table 2), it was
possible to establish the separate spin systems that map out
the proton sequences from H-2/H-3/H-4, H-6/H-7, H-6/H,-
16 (by allylic coupling), H-9/H-10, H-12/H,-13/H-14, and H-
17/H;-18. Based on these data and HMBC correlations
(Table 2), the carbon skeleton of 2 was established. The exo-
cyclic double bonds attached at C-5 and C-11, respectively,
were confirmed by the HMBC correlations between H,-16/C-
4, -5, -6; H-4/C-16; and H-12/C-11, -20. The C-15 methyl
group was positioned at C-1 from the HMBC correlations
between H;-15/C-1, -2, -10. The HMQC and 'H-'H COSY
correlations also revealed that the chlorine atom was at the
C-6 methine (Jy 5.19, & 62.4). The presence of acetate es-
ters at C-2, C-9, C-12, and C-14 was established by the
HMBC correlations between H-2 (d 6.25), H-9 (6, 5.45),
H-12 (8;; 5.34), H-14 (J;; 4.75) and the acetate carbonyls at
O 169.8 (s), 170.0 (s), 169.8 (s), 170.1 (s), respectively. The
8-hydroxy group was confirmed from the HMBC correla-
tions between a hydroxy proton (Jy 2.65, 1H, br s) and an
oxygenated quaternary carbon (&, 84.8, s, C-8). The methine
unit at . 62.4 (d, CH-6) was more shielded than would be
expected for an oxygenated C-atom and was correlated with
the methine proton at dy 5.19 in the HMQC spectrum. The
latter methine proton signal was >J- and *J-correlated with H-
7 and H,-16, respectively, confirming the attachment of a
chlorine atom at C-6. These data, together with the HMBC
correlations between H-17/C-8, -18, -19 and H,-18/C-8, -17,
-19, unambiguously established the molecular framework of 2.

In a previous study, the proton chemical shifts for the bri-
arane derivatives contained an 11,20-exocyclic carbon—car-
bon double bond were summarized: while the chemical shifts
for the olefin protons H,-20 appeared at ;; 4.95—5.30 and
4.85—5.15ppm, respectively, and the cyclohexane rings
show a twist boat conformation.'® Due to the chemical shifts
of C-20 methylene protons (Jy 5.13, 2H), the configuration
of the cyclohexane ring in 2 should exist in a twist boat con-
formation. The relative stereochemistry of 2 was elucidated
mainly from the interactions observed in a NOESY experi-
ment (Fig. 2) and by the vicinal '"H-'H coupling constants. In
the NOESY experiment of 2, H-10 gave correlations to H-2,
H-9, and OH-8, while OH-8 correlated with H,-18, suggest-
ing that these protons were located on the same face and as-
signed as o protons, since the C-15 methyl is the S-sub-
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Fig. 3. Computer-generated ORTEP Plot of 3 Showing the Absolute Con-
figuration

stituent at C-1. H-14 was found to exhibit a correlation with
H;-15, revealing the B-orientation of this proton. In addition,
H-12 was found to correlate with H;-15, indicating that the
C-12 acetoxy group was o-oriented. H-7 exhibited correla-
tions with H-6 and H-17, suggesting that these protons were
positioned on the [ face in 2. The cis geometry of the C-3/4
double bond was indicated by a 12.0 Hz coupling constant
between H-3 (Jy 5.62) and H-4 (S 5.97), and further sup-
ported by a NOESY correlation between these two protons.
Based on the above findings, the structure of 2 was estab-
lished, and the configurations of all chiral centers of 1 are as-
signed as 1R*, 258*, 65*, 7R*, 8R*, 95*, 10S*, 12R*, 14R*,
and 17R*.

The known briarane, robustolide H (3), was first isolated
from E. robusta in our previous study.?? Its structure, includ-
ing the absolute configuration of this metabolite was deter-
mined using X-ray diffraction analysis for the first time in
this study (Fig. 3), and the chiral centers of this compound
were assigned as 1S, 25, 6S, 7R, 8R, 95, 10§, 11R, 12R, 145,
and 17R. Furthermore, because the absolute configuration of
3 was determined based on its X-ray structure, the new bri-
arane 2 (robustolide L) is assumed to have the same absolute
configuration as 3 because these compounds were isolated
from the same organism.

In biological activity testing, fragilide J (1) exhibited an
11.5% inhibitory effect on elastase release by human neu-
trophils at 10 ug/ml; robustolide L (2) displayed a 13.9% in-
hibitory effect on superoxide anion generation by human
neutrophils at 10 ug/ml and this compound showed weak cy-
totoxicity toward IMR-32 (human neuroblastoma) tumor
cells (ED5,=33.8 ug/ml).

Experimental

General Melting points were measured on a FARGO apparatus and are
uncorrected. Optical rotation values were measured with a JASCO P-1010
digital polarimeter. IR spectra were obtained on a Varian Diglab FTS 1000
FT-IR spectrophotometer. NMR spectra were recorded on a Varian Mercury
Plus 400 FT-NMR at 400 MHz for 'H-NMR and 100 MHz for *C-NMR, in
CDCl,. Proton chemical shifts were referenced to the residual CHCl; signal
(8y 7.26ppm). C-NMR spectra were referenced to the center peak of
CDCl, at & 77.1 ppm. ESI-MS and HR-ESI-MS data were recorded on a
Bruker Apex II mass spectrometer. Gravity column chromatography was
performed on silica gel (230—400 mesh, Merck, Darmstadt, Germany).
TLC was carried out on precoated Kieselgel 60 F,5, (0.2 mm, Merck), and
spots were visualized by spraying with 10% H,SO, solution, followed by
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heating. HPLC was performed using a system comprised of a Hitachi L-
7100 pump, Hitachi L-7455 photodiode array detector, and Rheodyne 7725
injection port. A semi-preparative normal-phase column (Hibar 250-10 mm,
LiChrospher Si 60, 5 um) was used for HPLC. Preparative TLC was carried
out on precoated Kieselgel 60 F,5, (layer thickness 210—270 mm).

Animal Material Specimens of the sea whip gorgonian corals J. fragilis
and E. robusta were collected off the coast of Pingtung, southern Taiwan. A
voucher specimen were deposited in the National Museum of Marine Biol-
ogy and Aquarium, Taiwan. These two organisms were identified by com-
parison with previous descriptions.>*—¢

Extraction and Isolation. J. fragilis The freeze-dried and minced ma-
terial of J. fragilis (dry weight 74 g) was extracted with a mixture of MeOH
and CH,Cl, (1:1) at room temperature. The extract was partitioned between
EtOAc and H,0. The EtOAc layer was separated on silica gel and eluted
using hexane/EtOAc (stepwise, 20 : 1-pure EtOAc) to yield the 19 fractions
A—S. Fraction R was separated on a gravity column with silica gel and
eluted using hexane/acetone (stepwise, 50:1—1:2) to afford the 14 frac-
tions R1—R14. Fraction R10 was repurified with preparative TLC and
eluted using hexane/EtOAc (2: 1) to afford the nine fractions R10-1—10-9.
Fraction R10-9 was separated with normal-phase HPLC using hexane/ace-
tone (4: 1) to afford 1 (1.5 mg).

Fragilide J (1): White powder; mp 153—156°C; [o]2 —153° (¢=0.005,
CHCL,); TR (neat) v, 3491, 1790, 1741 cm™!; *C-NMR (CDCl,, 100
MHz) and 'H-NMR (CDCl;, 400 MHz) data: see Table 1; ESI-MS m/z: 579
(M+Na)*, 581 (M+2+Na)*; HR-ESI-MS m/z: 579.1604 (Calcd for
C,¢H,,%°C10,,Na, 579.1609).

E. robusta The freeze-dried and minced material of E. robusta (dry
weight 830 g) was extracted with a mixture of MeOH and CH,CI, (1:1).
The residue was partitioned between EtOAc and H,O. The EtOAc layer was
separated on silica gel and eluted using hexane/EtOAc to yield 28 fractions.
Fraction 10 was separated on silica gel and eluted using CH,Cl,/EtOAc
(10 : 1—pure EtOAc) to yield the 14 fractions 10A—10N. Fraction 10D was
purified with normal phase HPLC using CH,Cl,/acetone (50 : 1-pure ace-
tone) to afford the 15 fractions 10D-1—10D-15. Fraction 10D-5 was repuri-
fied with normal-phase HPLC using CH,Cl,/EtOAc (14:1) to afford 2
(3.5mg). Fractions 10F and 10G were combined and reseparated on silica
gel and eluted using hexane/acetone (5: 1—pure acetone) to afford 3 (2:1,
37.4mg).

Robustolide L (2): White powder; mp 169—171°C; [@]F —125° (c=
0.002, CHCL,); TR (neat) v, 3471, 1783, 1737cm™!; 3C-NMR (CDCl,,
100 MHz) and '"H-NMR (CDCl,, 400 MHz) data: see Table 2; ESI-MS m/z:
605 (M+Na)*, 607 (M+2+Na)*; HR-ESI-MS m/z: 605.1769 (Caled for
C,sH35¥*ClO, | Na, 605.1765).

Robustolide H (3): The related physical (mp, optical rotation value) and
spectral (IR, 'H-, ®*C-NMR) data of 3 are in full agreement with those re-
ported previously.”*

X-ray Diffraction Analysis of Robustolide H (3)” Suitable colorless
prisms of 3 were obtained from a solution of MeOH. The crystal
(0.420.38X0.20 mm) belongs to the monoclinic system, space group C2
(#5), with a=17.4792(8) A, b=18.9594(8) A, ¢=9.9193(4) A, f=104.639(2)°,
V=3180.5(2) A3, Z=4, D, q=1255g/em?, and A (MoK)=0.71073 A. In-
tensity data were measured on a Bruker Smart diffractometer up to 26, of
50.12°. All 5467 reflections were collected. The structure was solved using
direct methods and refined using a full-matrix least-squares procedure. The
refined structural model converged to a final R1=0.033 and wR2=0.0942
for 5175 observed reflections [/>20(/)] and 380 variable parameters. The
absolute configuration of 3 was determined using Flack’s method in which
the fractional contribution of the inverted component of its racemic twin
structure, expressed as Flack’s parameter (zero for correct absolute configu-
ration), was refined against data with Bijvoet pairs. In this case, Flack’s pa-
rameter was determined to be 0.00(5).*®

Human Neutrophil Superoxide Anion Generation and Elastase Re-
lease Human neutrophils were obtained by means of dextran sedimenta-
tion and Ficoll centrifugation. Superoxide anion generation was carried out
according to the procedures described previously.***” Briefly, superoxide
anion production was assayed by monitoring the superoxide dismutase-
inhibitable reduction of ferricytochrome c. Elastase release experiments
were performed using MeO-Suc—Ala—Ala—Pro—Val-p-nitroanilide as the
elastase substrate.

Cytotoxicity Testing The cytotoxicity of tested compounds was assayed
with a modification of the MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide] colorimetric method. Cytotoxicity assays were carried
out according to the procedures described previously.*!#?
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