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Abstract. Two novel sesquiterpenoids of the furanogermacrane type, deacetylzeylanine (9) and parvigemonol
(10), have been isolated from the stems of Neolitsea parvigemma. The autoxidation of the known
pseudoneolinderane (6) afforded two unreported sesquiterpenoid dilactones, pseudoneolinderane-A (11) and
pseudoneoiinderane-B (12). Some of the sesquiterpenes showed significant inhibitory effects on platelet
aggregation. The biogenetic pathway and the structure-activity relationships of some sesquiterpenoids are also

discussed. © 1999 Elsevier Science Ltd. All rights reserved.
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our continuing phytochemical investigation, two
igemono! (10), were isolated from the
stems of this plant. In order to examine the possible biological activities of compound 6 and its
autoxidation products, it was dissolved in CHCl; and exposed to air at room temperature for 14
days. This afforded two unreported sesquiterpenoid dilactones, pseudoneoiinderane-A (11) and

pseudoneolinderane-B (12). Among them, compounds 3, 4, 9a (the acetylation product of 9)
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and zeylanidine-B (14) showed significant inhibition of platelet-activating factor (PAF)

induced platelet aggregation. Compounds 5
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acid (AA) induced platelet aggregation. Compounds 1, 9a, 10, zeylanidine-A (13) and 14

showed significant inhibition of collagen-induced platelet aggregation (13 and 14 were th

AN

autoxidation products of 3.%)

RESULTS AND DISCUSSION
Compound 9 was isolated as colorless prisms. The HREIMS showed a [M] at m/z

260.1045 corresponding to the molecular formula C,sH,,O, (calcd 260.1049, A-1.5 ppm). An
-1

IR absorption band at 1770 cm , a A max at 210 nm in the UV spectrum and signals at O

131.06 (s), 149.13 (d) and 172.26 (s) in C NMR spectrum (Table 1) provided evidence for an
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absorptions at 3100, 1720 and 890 cm in the IR spectrum and an unresolved quartet at &
i
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(Tables 1 and 2),*’ it was found that a singlet at §1.90 (3H) for the acetate group in
compound 15 disappeared, while a double doublet at ¢ 3.94 (J=11.2; 4.6 Hz) for H-2 was
observed for compound 9. The above information along with the signal at ¢ 68.41 (d) in the

"C NMR spectrum clearly indicated that compound 9 contained a hydroxyl group at C-2
instead of an acetate group as in compound 15. The inference was conﬁrmed by acetylation of
9 with acetic anhydride to give an acetate (9a) which had the same mp, H and “C NMR
characteristics as those of 15. In order to determine the stereochemistry of the chiral centers at
C-2, NOESY experiments were performed. Besides the salient common NOE interactions
between the adjacent protons, an interaction between H-2 and H-3a, H-2 and H-4a, were
evident. The results of NOESY experiments, coupling patterns, studies of Dreiding models and
41.-..‘4 LI ~

X-ray crystallograph indicated that H-2 was assi

and H-7 with the /5 -orientation. The above observations and the analysis of its COSY and
HETCOR spectra led to establishment of the structure of this compound as 9 (Fig. 2) and the
relative configuration of 9 is (2R*, 7S*). Joshi et al. had hydrolyzed zeylanine (15) to obtain
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Table 1. BC NMR chemical shifts of compounds 9, 9a, 10 and 15

~ ad L] <l = =0

Carbon 9 9a i0 i5

C-1  14505s  137.83s 151345 139.80 s
c-2 6841d 70994 73.43 d 70.46 d
C-3 26.871 24.521 2770t 2450t r

Cc4 2117t 2097t 20.44 t 20.94 ¢ 0..6%2
C-s  13106s 13061 132, 130.57 s O \eo o 0

o (@, B
C-6  149.13d 14974t i52.07d  149.73d SN/ A

[oe) \ ')

c7  7397d 7410t 73.83d 74.07d \»=_)
C-8  12043s 120385  11582s  120.36s
C-9 146955 146955  153.59s 14693 s & @_fﬁ
C-10  11932d  12232d 11560t  12228d Sos S o\

C-11  12098s  120.67s 120.73 s 120.75 s RS ﬂ\ @-—O
~ 1 139694 179 4 135.65 . Por] l‘
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C-12 139.50d 39.65d i38.48d 139.65d %" 9 % oy d P
C-13 8.03q 8.12¢q 7.79 q 8.09 g W s ;ZV -
C-14 17.05q 17.64 q 18.32q 17.60 q Raliagt
C-15 172.26 s 172.13 s 174.03 s 172.08 s
Ac 20.88 q 20.86 q Figure | Molecular structure (relauve configuration) of deacetylzeylanine (9)
Ac 168.88¢ 16883 ¢

“Measured at 50 MHz, in CDC!}, with TMS as internal standard.

Chemical shifts are in & values.

®Measured at 75 MHz, in CDCL, with TMS as internal standard.

Chemical shifts are in & values.’

Cemnr\nnﬂ 10 waeg igolated aq colorless nrisms Mnd had thg mO!ECLla!‘ A()rml_]_la C.,H‘,O‘
l.l\lullu AU YVAO 10VIALVU QU VUVILIVLIVOO PR ORI i3 HE) 4
from the molecular ion at m/z 260.1053 in HREIMS (calcd 260.1049, A+1.5 ppm). Based on
13 1 .

C and H NMR spectral analysis (Tables 1 and 2), the structural features in the

furanogermacrane moiety of 10 are very close to those of compound 9. An IR absorption band

1
at 1760 cm ,a A max at 212 nm in the UV spectrum, and signals at & 132.15 (s), 152.07 (d)

700 L INdax al 214 1HI1 111 U
4

13 ca s g ~ » et e PO T,
and 174.03 (s) in C NMR spectrum provided evidence for an« , 5 -unsatur 7 -lactone.

The presence of a furan ring was revealed from the IR (3100, 1710 and 900 cm ), "HNMR

2 CL‘
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Table 2. 'H NMR chemical shifts of compounds 9, 9a 10 and 15

Proton 9° 9a" 107 15
H-2 3.94dd (11.2;4.6) 4.91dd (12.0;5.4) ' 446d(5.0)
H-3a 1.73-1.80 m 2.07 d, (6.0) 1.81-195m
H-3b 224228 m 224m 2.38-246m
H-4a 229-234m 235m 247-255m
H-4b 2.64-2.67Tm 270 m 3.07-3.14m
H-6 7.07d(1.8) 7.11s 6.83 d (2.0) 7.10m
H-7 5.72d(1.8) 575s 5.76 d (2.0) ) 622m
H-10 6.14 s 6.25s 6.195s
H-12 7.17 q (unresolved) 7245 7.19s 7.20d
H-13 2.12s 2.13s 2.13s 212411
H-14 1.93s 1.90s 1495 1.88s
OAc 1.92 s 1.90s

“ Measured at 200 MHz, in CDCIJ, with TMS as internal standard. Coupling constants (J in Hz) are
in parentheses. Chemical shifts are in J vaiues.
Measured at 60 MHz.*

Casica a1l ov

(57.19,s)and C NMR (& 115.82 s, 153.59 s, 120.73 s and 138.48 d). On comparison of the

I 13
Hand C NMR data of the 10-membered macrocyclic moieties of both compounds 9 and 10,

it was found that a double doublet at & 3.94 for H-2 in compound 9 disappeared, while a
doublet at 6 4.46 (J = 5.0 Hz) for H-2 Was observed for compound 10. The above information
along with signal at & 73.43 (d) in the C NMR spectrum clearly indicated that compound 10

s~ : clifi ¢ S E 7L .17 P | 7
ne Cnciiicdal siis di 0 2./790 101 11- d a o/
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2.00 1Vl
C-7 in 10 were close to those of 9, therefore, the stereochemistry of C-7 in 10 was assigned as
[ -orientation, the same as that of 9. In order to determine the stereochemistry of the chiral

center at C-2, NOESY experiments were performed. Besides the salient common NOE

were evident. Based on the results of NOESY experiments, coupling pattems, studies of

Dreidineg models. and compared with the structure of 9, H-2 was ass P{" with the A-
5 ll‘u“vlg’ CALING Uulll‘r’“‘v“ YYAVia YAALNW WA VAW VLA W S A /’ A A de Y AL AT AN s r~
orientation. The above observations and the analysis of its COSY and HETCOR spectra led to
tha actahlichmant af tha ctricture of thie comnound ag 10 (Fio. 2). Comnounds 9 and 10 are
LIV COLAUIISIHIIVIIL Ul UV Ol UWLUL WY Wi WIID VVIMEPVMWIING Bo AV (& e &) NoNLIAPIRIRARAAD S QRIS AR

diastereoisomers.
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HO
< H 9’/ H,

9 R=H 10 11 12
9a (15) R=Ac

Figure 2 The structure of compounds9, 9a, 10 11 and 12

Compound 11 was obtained

CisHi¢0s by HREIMS (found: 276.1051, calcd: 276.1056, A-1.8 ppm). The UV spectrum

showed maxima at 226 nm being characteristic of two unsaturated lactones.® The IR spectrum

showed the presence of two unsaturated lactones (1755 and 1780 c¢m ). Two lactone
13
functionalities were supported by signals at 6 171.29 and 173.64 in the C NMR spectrum

(Table 3). Since this compound is an autoxidation product, the additional lactone function must
have resulted from oxidation of the furan moiety. The fact that the signal at & 7.12 for H-12 in

6 was absent an
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indicated oxidation of the furan moiety. The chemical shifts of 11 were compared with those of

the starting material 6. Of the two H-10 protons in 11, one was shifted more upfield ( 6 2.35)
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2.73) in the parent compound 6. The remaining signals in the H NMR spectrum, 6 0.96 for H-
14, 62.02 for H-13,0 7.04 for H-6 and & 6.11 for H-7, were close to those of 6. The above

observations and the analysis of its COSY spectrum led to the establishment of the structure of

thic camnniind ac 11 (Fio 2)
Ll Wil WILALINE LD A A \l 15. 1-!-

Compound 12 was obtained as white needles. Its molecular formula was established as
C..H..O. hy FIMS (found: 274, lﬂA? calcd: 274.1046, A-1.1 ppm). The presence of two

unsaturated lactones was indicated by a UV absorption at 228 nm, IR bands at 1790 and 1760
i i3
cm and C NMR signals at § 174.33, 169.18, 147.95 and 131.91 (Table 3). The 'H NMR

~J
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spectrum (Table 4) showed two vinyl methyl groups at 6 1.89 (3 H, s ) and 2.04 (3 H, 5 )
13 1
attached to C-1 and C-1 1, resnectivelv. On comnarison of the C and NMR data of the 10-
St WOPMVLIY VLY . NJAL VLI PGLASVEL VL v N CLLEIAE A& L NAVAAN WatabEs WA waiw 1V
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membered macrocyclic moieties of both compounds 12 and neoliacine 16 (Tables 3 and 4),> it

was found that a singlet at & 4.31 for H-6 in compound 16 disappeared, while another singlet

o o

at 0 7.21 for H-6 was observed in compound 12. The above information aiong with signals at
0 129.20 (s) and 148.90 (d) in the “C NMR spectrum clearly indicated that compound 12
contained a double bond at C-5 through C-6 instead of an epoxy function between C-5 and C-6
as in compound 16. The above observations and the analysis of its COSY spectrum led to

establishment of the structure of this compound as 12 (Fig. 2).

Tabie 3. BC’ NMR chemical shifts of compounds 6, 11, 12, and 16 e o o7
Carbon 6 i1 12 16"
C-1 58.64 s 5770 s 146.81 s 1473 s TS 6
&
c-2 65.71d 65.43d 89.30 d 88.1d 3 o5 I
C-3 23851 25461t 29.69t 27.11t
[0e] C1
C-4 1868t 19.83t 18.82t 184t a =10
= o4
Cs 131485 12891s 12920 555 N o A \o ~
C-6  147.31d 149.33 d 14890 d 60.3d @ 08 m; M
. . . . ce Cl b l cnr
c-7 74314 74.274d 74.28 d 71.1d @ cis
C ‘>L AN 03

C8 115295 154855  147.95s 14795 AN AN
C-9  15038s  7847d  11588s 5.1 Y e e

C-10 3740t 3872t 121.65d 122.8d g@? Jb é
C-11 12080s 13030 131.91s 132.9s S g3

C-12 137314 171.29s 169.18 s 169.4 s e
C-13 836q 929q 8.82 ¢ 884
C-14 16.36 q 16.81 q 12.76 q 122 q
Figure 3 Molecular structure (relative configuration) of zeylanidine (3)
C-15 1945 173.64 s 174.33 s 172.2s

Measured at 50 MHz, in CDCI_, with TMS as internal standard.
Chemical shifts are in & values.

o N . ~ ar 3. . R
Compound 3 was first isolated ifrom the roots of Neolitsa zeylanica® and tnhe

stereochemistry at C-1, C-2 and C-10 was reported by W. S. Lee et al? In order to determine

the stereochemistry at the other chiral centers of this compound, an X-ray diffraction analysis
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Table 4. H NMR chemical shifts of compounds 6, 11, 1Z and 16
Protor 6 11 12 16’
1 8 I ] ~ N a1 L e £ s B ) - 1
n-Z Z.7Y ad Z7a-2.91m D.1Ud(3.2) JS.16 br.s
(11.7;2.0)
[} Cl«iQ
H-3 224-226m 1.79-1.90m 2.05-2.10m 2
06m G- @ P

H-3  257-261m 2.19235m 244-260m 220m T‘%CW

c o) ~ ..
H4 150-154m 151-1.59m 2.44-2.60m 183 m . ¢ (\?—Y\f
H-4 276-279m 274-27Tm 244260m 255 ddd (158 Crmffis O
A L./ m L.585-2.0V J LUl 12O \(

H-6 7.05s 7.04s 721s 431s

H-7 5885 6.11s 5925 541s

H-9 5.19-522 m

H-10 235d(154) 260-2.73m 527s 5325

H-103.33d(154) Figure 4 Molecular structure (relative configuration) of pseudoneolinderane (6)
H-11 7.124 (4.1

H-13 2.08d(i.1) 2.02s 2.04s 2.00s

H-14 099s 0.96 s 1.89s 1.89d (1.0)

Measured at 200 MHz, in CDCl, with TMS as internal standard.
Coupling constants (J in Hz) are in parentheses.
Chemical shifts are in & values.

configuration of 3 is (1S*, 2R*, 5§*, 6R*, 7R*, 10S*).
The stereochemistry at C-1, C-2 and C-7 in compound 6 has not been reported previously.

In order to determine the stereochemistry of these chiral centers in the compound, X-ray

summarized in Scheme 1. The reaction of 6 with O, gave peroxide 6a, which was
hydrolyzed to 6b by the treatment of water. Protonation of 6b and subsequent loss of water and
a proton lead to a stable aromatic furan moiety 6d which could then tautomerize to a more

stable compound 11. 6a might be reduced to 6e by the treatment of water. Dehydration of 6e

ng opening would

and subsequent protonation lead to 6g from which subseq fo
ap

ent I

rin
carbocation 6h. Finally, 12 was generated by elimination of a proton from
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Scheme 1 A possible mechanism for the autoxidation of 6

From the stems of Neolitsea parvigemma, we obtained a series of sesquiterpenoid
compounds. Based on these structural similarities, it was tempting to propose a biogenetic
pathway which interrelates these sesquiterpenoids. A reasonable premise, following from the
putative biogenetic scheme outline in Scheme 2, is that compound 5 is the precursor of the

furanosesquiterpenoid skeleton. Appropriate functionalization or epoxidation of 5, could be
ed t

considered to be the compounds 1, 6, 7, 9 or 10. Acetylation of 9 gives 9a. Furan ring
oxidation or functionalization of 6 would lead directly to 11, 12 or a closely related structures 4

and 8. Epoxidation and subsequent hydroxylation of 7 can also give 8. Acetylation of 8 gives
3. Compound 3, after opening of the lactone ring with attachment of cyclohexanol, would give

2; oxidation of the furan ring would yield 13. Hydroxylation of 13 affords 14 which could form

“w

chowed sionificant inhibition of nlatelet-activatin
SNOwWEG signiicant mnionion oif piatelel-activallr

aggregation. Compound 5 showed strong inhibition and 9 showed significant inhibition of

arachidonic acid (AA) induced platelet aggregation. Compounds 1, 9a, 10, 13 and 14 showed



following four conclusions can be drawn in terms of antiplatelet effects. First, the germacrane-
type furanosesquiterpenoids containing two double bonds at C-1 and C-5, for example 5

h

k]

showed strong inhibition of platelet aggregation caused by AA, but whe

s
(4]

(]
.

ouble bonds

tw

were converted into an epoxide ring at C-1 through C-2 or at C-5 through C-6, or acetyl or
hydroxyl at C-2, for example, 3, 9a and 10, the antiplatelet effects were reduced. Second, the
coliagen antiplatelet effects of the germacranodilactones, for exampie 13 and 14, were more
potent than those of the germacranolactones among the test compounds. Third, germacrane-

PRI D . | et T S A ~

oids containing an acetyl group at C-2, for

Finally, all the test compounds were not active for the antiplatelet aggregation caused by ADP.
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Table 5. Effects of tested compounds on the platelet aggregation induced by ADP, AA, collagen and PAF in

washed rabbit platelets.

Aggregation (%)
Compound ADP(20 1 M) AA{100 2 M) Col.(10 1 g/mi) PAF(2ng/mi)
control 92.7+0.8 85.7%+23 85.1+12 89.111.1
1(100 i g~ ml) 87.6+3.6 81.7%£2.0 59.2+7.1" 64.3+29
2(100 £ g/ 'ml) 886 1.7 72.5+7.0 81.1£1.9 82.62.2
3(100 ¢ g/ 'ml) 90.5+0.9 82.4+1.7 815+ 1.1 552+95"
4(100 12 g/ ml) 90.9+0.3 82017 81.5t1.4 50.0+109"
5(100 1 g/ mi) 92.2+2.6 252+45""" 88.0+£4.0 71.2*4.6
6(100 4 g/ ml) 90.6+1.7 81.5%1.2 84.7+43 82.8+0.5
7(100 i g/ mi) 83.7+1.0 77.8%1.2 754146 77514
8(100 2 g/ ml) 89.5+1.0 822+16 80.9+2.0 84.91+1.0
9(100 1 g /'mi) 88.7£2.9 583+12.8" 63.5+159 782+19
9a(100 1 g/ ml) 874134 61.9+9.4 34.4+175"" 448+6.5""
10(100 £ g~ ml) 88.5+2.7 723+3.1 55.7+16.1% 72.1£23
13(100 1 g/ ml) 84.9%1.0 653156 31.8+124% 68.6+2.1
14(100 2 g/ 'ml) 83.6+1.4 66.913.9 31.0%5.8"" 59.2+3.2"
Aspirin(25 g/ ml) 779+1.9 0.0:+0.0 87.8£1.5 90.4%1.1
Piateiet were preincubated with DMSO ( 0.5 %, control ), aspirin or tested compounds at 37 'C for 3 min, t
then ADP (20 4 M), AA (100 M), collagen (col., 10 £ g / ml) or PAF ( 2 ng/'ml ) was add. Percentage of

aggregation are presented asmeans + S.E.(n=3 ~ 5).*P < 0.05, o P< 0.01,*** P< 0.001 as
compared with the respective control.

EXPERIMENTAL

Y _ ¥ NA_ Vet ot oo A Y Tt ot A

General. Melting points were determined on a Yanagimoto micro-melting point apparatus
and are uncorrected. The UV spectra were obtained on a Hitachi 200-20 spectrophotometer,
amAd IR cmanten sxroea mapactivrad nn o Ilidaakh V40 20 gmantenmbhntnsnntae LT AIAAD qmnnten txroma
aiu in bl)CLUd. WCLIC HHICasuicld Ull 4 riiidaclil Z0u-ou prL«Ll UP“ULUI 1CLCY 1 INIVIIN prLle weic
recorded with a Varian NMR spectrometer at 200 MHz (Gemini) and '*C NMR spectra were
ICLULIUCU Willl A VYV alladil Uil INIVIIN DPDULIUIIIDLUL at JVU ivillL, 111 \zublj UOolllE Livio ao

internal standard. EIMS were obtained with a JEOL JMS-HX110 mass spectrometer at 70 eV.
A Rigaku AFC 6S diffractometer was used in the X-Ray work. Silica gel 60 (Merck, 230-400

mesh) was used for column chromatography, precoated silica gel plates (Merck, Kieselgel 60



Kieselgel 60 F-254, 0.50 mr
Plant Material. The stems of Neolitsea parvigemma were collected from
Taiwan in June, 1992, identified by Dr. Feng-Chi Ho. A voucher specimen was deposited in
the Graduate Institute of Natural Products, Kaohsiung Medical College, Kaohsiung, Taiwan,
Republic of China.
Extraction and Isolation. Air-dried, powdered stems (2.62 kg) of N. parvigemma

were extracted repeatedly with MeOH at room temperature. The combined MeOH

PR SN ,-.Qn wirara arvranmnratad amd martitiamad 4 viald OTIC. . and HaO enlinhlse svtracte A

CALIalld WOlC OV lJUl iCU aliu Pdl LILIUIICU 1V ylclu LINCIZ™ alld 1.\ OULUVILV VALLALVLD. 1)y
portion of the CHCI; soluble extract (41.0 g) was chromatographed over Si gel (1500 g)
and ohited with "o nvono=(‘u(wl- mivtiirae nf imerreacing nnlaritiec tn vield 485 factinne
AIINL VIULWLAL VYV IWL LIITIIVAGIIVT UL R UL LA LULVY VUL uu.ubaonug }JU[CI&ILI\«D wJ Jl\alu T fi14AwvLiuvilIo
(120 mL each). The fractions (736 mg) eluted from n-hexane-CHCl; (1:1) was
varheamatacranhad An cilifca oal fn-hnvqnp-(‘”pl (1Nt viald Q and 10
ICUIMUHIatURIapiivl Uil Silita gll [HTIVAGUL L INIY (L.£L )] W It 7 aliu av

;[a] p-185 (¢ 0.48, CHCI;); UV (EtOH) A max (log €) nm 210 (4.03); IR (KBr) v max
3400, 3100, 1770, 1720, 890 cm-i; iH NMR ( CDCl,, 200 MHz) see Table 2; C NMR (CDCl,
50 MHz) see Table 1 ; EIMS m/z (rel. int.) 260 [M]* (17), 232 (8), 203 (22), 175 (25), 159
(100), 145 (38), 128 (26), 115 (28); HREIMS m/z 260.1045 (caled for C;sH;0;, 260.1049, A-
1.5 ppm)

Acetylation of deacetylzeylanine (9a) was obtained as colorless prisms (12 mg) (MeOH):
24
mp 178-180 C; [a] p-176 (c 0.45, CHCI ) U"

LR R N4

(EtOH) A max (log €) 212 (3.98) nm; IR

13
(KBr) v max 3100, 1755, 1740, 1245, 895 cm ; H NMR (CDCl,, 200 MHz) see Table 2; C
NMR (CDCl,, 50 MHz), see Table 1; EIMS m/z (rel. int.) 302 M]" (12), 260 (10), 242 (27),

214 (25), 185 (98), 1
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24
[a] p+135 (c0.32, CHCL); UV (EtOH) A max (log €) 212 (3.96) nm; IR (KBr) » max
-1 1 13
3450, 3100, 1760, 1710, 900 cm ; H NMR (CDCI,, 200 MHz), see Table 2; C NMR
(CDCL, 50 MHZ), see Table 1 ; EIMS m/z (rel. int.) 260 [M

Air-oxidation of linderalactone (5). The furan rings of the compounds were very

susceptible to autoxidation when the compounds were dissolved in solvents such as CHCl; and
exposure to air.”'*" The oxidation followed the procedures described by Ulublen et al.'*"’
Compound 5 (63 mg) was dissolved in CHCI; (20 ml) and left at room temperature for 14 days,

by which time ail the compound 5 had disappeared. Removal of CHCI; in vacuo left a light
brown viscous residue (32 mg) that was chromatographed over silica gel using n-hexane-

CHCl; (1:3) to glve 3 Iracuons (i-iii). Compound 6 was separated from fraction iI and was

identical in mp, HNMR and C NMR to the isolated compound.

7N 7 el B 7al]

Air-oxidation of pseudoneolinderane (6). Compound 6 (500 mg) was dissolved in CHCl;
(100 ml) and left at room temperature for 14 days, by which time all the compound 6 had
disappeared. Removal of CHCl; in vacuo left a light-brown viscous residue (72 mg) that was

phed over silica gel using n-hexane-CHCI; mixtures of increasing polarity, to yield

Pseudoneolinderane-A (11) was obtained as white needles (14 mg) (MeOH): mp 215-217
Ci{a] u+240 (c0.80, CHCL); UV (EtOH) A max (log ©) 226 (4.06) nm; IR (KBr) ¥ max
1780, 1755 cm ; H NMR (CDCl 200 MHz), see Table 4; C NMR (CDCl,, 50 MHz), see

123 (57); HREIMS m/z 276.1051 (calcd for CsH;60s, 276.1056, A-1.8 ppm).



Pseudoneolinderane-B (12) was obtained as white needles (10 mg) (MeOH): mp 274-276

\

24
;[a] p+220 (¢ 0.80, CHCIy); UV (EtOH) A max (log €) 228 (3.86) nm; IR (KBr) v max
-1t 13
1790, 1760 cm ; HNMR (CDCl,, 200 MHz), see Table 4, C NMR (CDCl,, 50 MHz), see

Table 3; EIMS m/z (rel. int.) 274 [M]" (27), 246 (13), 200 (16), 174 (96), 133 (100), 115 (24);
HREIMS m/z 274.1043 (calcd for C;sH,40s, 274.1046, A-1.1 ppm).
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X-ray Structure Determination. Crystals [3, 6 and 9] for diffraction study were all
obtained from MeOH- CHCI; solvent mixtures. Structures were solved via direct method

92)'° and refined with a full- matrix least-squares program using the teXsan'’ software
package. Anisotropic refinement was carried out for all non-hydrogen atoms. Hydrogen atoms

were calculated according to their idealized positions (dc.=0.95A°) but not refined. The

supplementary information.
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Biological Assay. Platelet aggregation testing carried out according to re

Data Analysis. The experimental results are expressed as means = S.E. and
tions. A one-way analysis of variance (ANOVA) wa

used for multiple comparison, and if there was significant variation between treatment groups,
m

ean values for inhibitors were compared with those for controls by the Student's ¢

A . i C e s 90
test, and p values of less than 0.05 were considered to be statistically significant™
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National Taiwan University, Taipei, Taiwan, for measuring the antiplatelet aggregation testing

and Prof. M. Y. Chiang, Department of chemistry, National Sun Yat-Sen University,



K.-S. Chen, Y.-C. Wu / Tetrahedron 55 (1999

-
.~
(%)
tn
o

]
Py
oY
N
N

Kaohsiung, Taiwan, for the X-ray structure determination. We acknowledge financial support

Py R -~

from the National Science Council of the Republic of China (NSC 87-2113-M-037-009)
awarded to Y. C. Wu.

REFERENCES AND NOTES

1. Chen, K. S.; Chang, F. R.; Jong, T. T.; Wu, Y. C. J. Nat. Prod. 1996, 59, 704-706.
. Chen, K. S;; Chang, F. R.; Chia, Y. C.; Wu, T. S.; Wu, Y. C. J Chin. Chem. Soc. 1998, 45, 103-110.
. Chen, K. S,; Chang, F. R.; Chiang, M. Y.; Wu, Y. C. J. Nat. Prod (submitted).

IS TY) (]

Joshi, B. S; Kamat, V. N_; Govindachari, T. R. Tetrahedron 1967, 23,273-277.

. JOMIL 3., Kaalll, v., LEWINAAC earo

Wn
-
$

w
S
P

S

-
o
~

]

K
-
N
N2
3\)
Ln
Ln
o
F=

1

-
[«
)

. Wang, J. H.; Li, W.S; Lu, C. F. J Nat. Prod. 1993, 56,2216-2218.
. Joshi, B. S.; Kamat, V. N.; Govindachari, T. R. Tetrahedron 1967, 23, 261-265.

© o N o

. Li, W.S.; McChesney, J. D. J Nat. Prod. 1990, 53, 1581-1584.
10. Jones, D. W.; Pomfret, A. J.J. Chem. Soc. Perkin Trans.l, 1991, 263- 266.

1. Chou, C. H.; Trahanovsky, W. S.J Org Chem. 1995, 60, 5449.5451

12. Hikino, H.; Hikino, Y.; Yosioka, 1. Chem. Pharm. Buli. 1962, 10, 641-642.

13. Ulubelen, A.; Oksuz, S.J. Nat. Prod 1984, 47, 177-178.

14. Ulubelen, A.; Goren, N_; Bohlmann, F_; Jakupovic, J.; Grenz, M.; Tanker, N. Phytochemistry 1985, 24, 1305-1308.
15. Wu, S. L.; Li, W.S. Phytochemistry 1991, 30, 4160-4162.

16. SIR92: Altomare, A.; Cascarano, M.; Giacovazzo, C.;Guagliardi, A. J. Appl. Cryst., 1993, 26, 343-346

17. teXsan: Crystal Structure Analysis Package, Molecular Structure Corporation 1992.

i8. Wu, Y. C; Chang, G. Y.; Ko, F. N.; Teng, C. M. Plani Med. 1995, 6/, 146-145.

19. Chen, K. S.; Ko, F. N.; Teng, C. M. Wu, Y. C. J Nat. Prod 1996, 59, 531-534.

20. Rampe, D.; Su, C. M.; Yousif, F.; Triggle, D. J. Br. J. Clin. Pharmacol. 1985, 20, 2475-254S.



