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Absiraci: Osinisynes A-F(1-6), highly oxygenaied Cyq7 polyaceiyienes have been isolaied from ihe sponge
Haliclona osiris collected from Guam. These compounds possess a diacetylenic carbinol and an a-acetylenic
carboxylic acid as common structural features. The structurcs of osirisynes have been determined by combined

spectroscopic methods. These compounds exhibited moderate cytotoxicity and inhibitory activitics against Nat/K*-
ATPage and reverse fmncrnnmee (RT\ © 1998 Elsevier Science Ltd. All rights 1 reserved.

=== Z0 LasCVICT SUICTILT 1al, Al

Linear polyacetylenes and related compounds are a rapidly growing class of sponge metabolites.]
Although these compounds are found in only a few families of sponges, sponge-derived polyacetylenes vary
greatly in both chain-lengths and functional groups. Several sponge-derived polyacetylenes exhibit potent
bioactivities including antimicrobial, cytotoxic, antiviral, RNA-cleaving, and enzyme-inhibitory activities as

well as brine-shrimp lethality.1-15 In addition, some of these compounds have important ecological roles:
inducing mcsa.rnorphosis of ascidian larvae, preventing fouling by barnacle larvae, and inhibiting fertilization of
arfish cametes 16 17

In our continuing search for novel secondary metabolites of biomedical and ecological importances from
tropical marine animals, we collected the sponge Haliclona osiris (de Laubenfels 1954) in Apra Harbor, Guam.
The organic crude extract of this animal exhibited potent toxicity against brine-shrimp larvae (LCsg 52 ppm) as
well as moderate inhibitory activity against Na*/K+-ATPase. Bioassay-guided partitioning and separation by
chromatographic methods yielded several secondary metabolites. We report herein the structures and
bioactivities of osirisynes A-F, highly oxigenated C47 linear polyacetylenes. These compounds possessed a
diacetylenic carbinol and an a-acetylenic carboxylic acid group as common structural features that made
osmsyncs structurally comparablc to petrosolic acid and nepheliosyne A, previously isolated from the sponges
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sxgmﬁcantiy from each other in their functional groups and the locations of the functional groups in carbon
skeletons. Osirisynes exhibited moderate cytotoxicity against a human leukemia cell-line as well as inhibitory
activities against Na*/K+-ATPase and reverse transcriptase (RT).

The sponge was collected by hand while scuba diving in Apra Harbor, Guam.18 The specimens were
lyophilized, macerated, and exhaustively extracted with CH2Clp and MeOH. The combined crude extracts were
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partitioned between n-BuOH and water. The n-BuOH layer was dried and re-partitioned between hexane and
aqueous MeOH. The polar organic materials were separated by reversed-phase vacuum flash chromatography
using gradient mixtures of MeOH and water as eluents. Subsequently, repeated use of reversed-phase HPLC
of the polar flash chromatographic fraction (40-20% aqueous MeOH) led to the isolation of osirisynes A-F(1-6)
as pure compounds.

Osirisyne A(1) was isolated as a white amorphous solid. The molecular formula for this compound was
deduced as C47H7201 by a combination of HRFABMS and 13C NMR spectrometry. The presence of a ketone

and an o,B-unsaturated carboxyl group were readily recognized by carbon signals at & 214.4 and 161.2,

respectively, in the 13C NMR spectrum. This interpretation was supported by a strong absorption band at 1700
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two double bonds, four acetylenes and several hydroxyl groups were indicaied by characteristic carbon signais
in the 13C NMR spectrum (Table 1). The E olefin geometry was assigned for both double bonds on the basis
of the 15.2 Hz vicinal coupling constants.

With the aid of this information, the structure of 1 was determined by a combination of 2-D NMR
experiments. All of the proton-bearing carbons and their protons were precisely matched by HSQC and
HETCOR experiments. Combined with TH COSY data, partial structures of 1 were elucidated as depicted in

Figure 1. Connectivities among these as well as the structure of the entire molecule were established by
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Table 1. IH and 13C NMR Data for Osirisyne A(1).

No. H2 Cb No. Ha Cb
1 161.2 31 433, 1H, brdd (79,67} 62.7
2 80.1 32 85.5
3 83.7 33 83.3
4 4,18, 1H, d (4.4) 67.3 34 5.11, 1H, br s 525
5 3.55, 1H, dd (8.3, 4.4) 75.5 35 80.8
6 1.65, 1H, m; 1.45, 1H, m 33.4 36 82.1
7 1.53, 1H, m; 1.32, 1H, m 26.9 37 2.37, 2H, br dd (5.6, 1.8) 28.2

17 1.55,2H, m 24.9 38 3.69, 1H, m 70.9

18 2.45,2H,t (7.2) 43.5¢ 39 1.63, 1H, m; 1.46, 1H, m 37.0

19 214.4 40 1.53,2H, m 22.6

20 245, 2H,t, (7.2) 43.4¢ 41 157, 1H, m; 149, 1H,'m 38.1

21 1.55,2H, m 24.7 42 409, 1H, m 72.4

22 1.32, 2H, m 29.8 43 5.88, 1H, ddt (15.2, 6.4, 1.1) 136.2

23 1.38, 2H, p (7.3) 30.2 44 5.75, 1H, ddt (15.2, 5.6, 1.1)  130.5

24 2.04, 2H, dt (7.1, 7.3) 33.1 45 4.81, 1H, br d (5.6) 62.7

25 5.62, 1H, dt (15.2, 7.1) 132.4 46 84.5

26 5.43, 1H, br dd (15.2, 7.1) 134.4 47 290, 1H, br s 74.8

27 397, 1H, m 73.6 othersd 1.30-1.26, 18H, m 30.8

28 1.53, 1H, m; 1.46, 1H, m 38.1 30.7

29 1.46, 2H, m 22.4 30.6

30 1.68,2H, m 38.7 30.3

ab measured in a CD30D solution at 500 and 125 MHz, respectively. Assignments were aided by 1H COSY,

TOCSY, HSQC, HMBC, and DEPT experiments. © Interchangeable signals. 9 Positions at 8 - 16. Due to the
overlapping of both proton and carbon signals, assignments for each position were not possible.
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22 4, distinctively upfield-shifted by the 'y—effect of hydroxyl groups, with neighboring protons were
particularly helpful to determine the connectivities among a-c¢. That is, the carbon signal at 8 22.6 displayed
long-range couplings with the methine proton signals at 8 4.09(a) and 3.69(b) connecting the partial structures
a and b. This interpretation was confirmed by a TOCSY correlation containing both protons. Similarly the
connection between b and ¢ via a methylene was determined by three-bond correlations of the carbon signal at §
22.4 with the methine proton signals at 8 4.33(b) and 3.97(c). The placement of an ethylene moiety between ¢
and d was established by long-range couplmgs of the carbon signals at § 29.8 and 24.7 with nexghbormg

n g ai i the olefinic proton at §
Pi 15. H 1441 Y i H ningt olerny cpivwonat o
E £ N -1 s v mavhaal vt ot R D) ALLANY Qlinma tha ~nannaméisritiac amnang friie nf Fisra nartiol atemintiiras
J.()L\L) dIllld dail - d.lUUHyl TOLWLIL dl U 4,40(1) DIILT LT CUTTHITLUVIUCY alilUliy 10Ul Ul 11VL pdltldl SUuviuioy

were confidently determined, all of the remaining eleven methyienes had to be located between d and e, forming
a long chain. Thus, the structure of osirisyne A(1) was determined as a C47 tetraacetylenic carboxylic acid.
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Long-chain polyacetylenes have been frequently isolated from sponges, making them as a representative
group of natural products for these animals. However, highly functionalized ones such as 1 are only rarely

found. Moreover, the a-acetylenic carboxylic acid moiety of this compound is particularly uncommon. A
literature survey revealed that osirisyne A was structurally reiated only to petrosolic acid and nepheliosyne A,
previously isolated from the sponges Petrosia sp. and Xestospongia sp., rcspecuvely.’" However, the
structures of these compounds differed considerably from each other. The chain-length (petrosolic acid) and
functional groups as well as their locations in the carbon framework differed among the molecules. In addition
to these compounds, to the best of our knowledge, corticatic acids from the sponge P. corticata are the only
other examples of linear acetylenes containing the at-acetylenic carboxylic acid functionality.8

The molecular formula for osirisyne B(2), a white solid, was deduced as C47H72010 by combined
HRFARBMS and 13C NMR analvsis. The spectral data
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or this compol nd were similar to those derived from 1

1F lysis. The spect f
However, the 13C NMR data showed that the signal of a hydroxyl-bearing methine carbon in 1 was replaced by
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signal of the H-31 proton at 8 4.33 (1H, br dd, J=79,67Hz) of 1 was rcplaced by that of a methylcnc atd
2.22 (2H, «d, J = 6.8, 2.0 Hz) in 2. Thus, the structure of osirisyne B(2) was defined as the 31-dehydroxy
derivative of osirisyne A(1), and this assignment was confirmed by detailed 2-D NMR experiments.

The molecular formula of osirisyne C(3) was analyzed for C47H72011, identical with that of 1, by
combined HRFABMS and 13C NMR spectrometry. The spectral data for this compound were very similar to
those obtained for 1. However, careful examination of the 13C NMR data revealed that chemical shifts of the

carbons at C-20~C-26 of 1 were significantly changed in 3 (Table 2). Cormresponding differences were also
observed in the JH NMR spectrum in which the signal of the H-23 proton at § 1.38 2H, p, /= 7.3 Hz) of 1
i o o W s: ok o el T L. RN 1 LA IATY o 10 & S o ALt PSS Y P R U |

was replaced by that of a methylene ai 0 1.64 (2H, p, / = 7.3 Hz). In addition, signalis of the di-carbonyi H-18

and H-20 protons, identically observed at 8 2.45 (4H, t, J = 7.2 Hz) in 1, were slightly but noticeably shifted
108 2.46 (21, t, J = 7.3 Hz) and 2.44 (2H, t, J = 7.3 Hz). Accordingly the length of the methylene chain
between the C-19 carbonyl and C-25 double bond of 1 must be changed in 3. A combination of 2-D NMR
experiments revealed that only three methylenes, instead of the five in 1, were located between the carbonyl and
double bond in 3. Supporting evidence for this interpretation was provided by the HMBC data: several
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Table 2. Carbon NMR Assignments for Compounds 2-6.

No. Z 3 4 5 6
1 161.2 s 161.2 s 161.2 s 1612 s 162.2 s
2 80.2 s 80.1 s 80.2 s 803 s 79.8 s
3 836 s 83.7 s 83.6 s 83.6 s 839 s
4 673 d 673 d 67.3 d 67.3 d 652 d
5 755 d 755 d 755 d 755 d 78.7 d
6 334 t 334 t 335 t 335 t 729 d
7 269 t 26.9 t 269 t 269 t 342 1t
8 NAa NA2 NAa NA2 266 t
17 249 t NAa NA2 303 0t 249 t
18 435 b 303 t 303 0t 333 435 t
19 2144 s 249 t 249 1t 1325 d 2144 s
20 434 b 436 t 436 t 1346 d 435 t
21 247 t 2142 s 2142 s 736 d 247 t
22 298 t 427 t 426 t 379 t 298 t
23 30.2 t 244 t 243 t 264 t 302 ¢
24 331 ¢t 326 t 326 t 332 ¢ 33.1 ¢t
25 1323 d 1317 d 131.6 d 1323 d 1324 d
26 1345 d 1351 d 1352 d 1344 d 1345 d
27 736 d 735 d 735 d 73.6 d 736 d
28 379 t 38.1 t 379 1t 379 1t 38.1 t
29 259 t 224 t 259 t 260 t 225 ot
30 296 t 387 t 29.6 t 296 t 388 t
31 193 ¢ 62.7 d 19.3 ¢t 19.3 t 627 d
32 79.7 s 855 s 79.7 s 79.7 s 85.6 s
33 84.6 s 83.4 s 84.6 s 84.6 s 834 s
34 526 d 525 d 526 d 526 d 525 d
35 81.3 s 80.8 s 81.3 s 813 s 80.8 s
36 81.5 s 82.1 s 81.6 s 816 s 82.1 s
37 282 t 28.2 t 28.1 t 28.2 t 28.2 t
38 70.9 d 709 d 709 d 709 d 709 d
39 37.0 t 37.0 t 37.0 1t 37.0 t 370 ¢
40 226 t 226 t 226 t 226 t 226 t
41 38.1 1t 38.1 t 38.1 1t 38.1 t 38.1 ¢t
42 724 d 724 d 724 d 724 d 724 d
43 136.2 d 136.2 d 136.2 d 136.2 d 136.3 d
44 130.,5 d 130.,5 d 1305 d 130.6 d i30.6 d
45 62.7 d 627 d 627 d 627 d 627 d
46 84.5 s 845 s 845 s 845 s 844 s
47 748 d 748 d 748 d 748 d 748 d
measured in CD20D solutions at 125 MHz. Assignments were aided by DEPT, HETCOR, HSQC, and
HMBC experiments. 2 NA = not assigned. b€ Interchangeable signals.



8716 J. Shin et al. / Tetrahedron 54 (1998) 8711-8720

correlations of the H-22~H-25 protons with neighboring carbons were observed. In addition, the TOCSY data
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as defined as the 19-deoxo-21-exo derivative of osirisyne A(1).

Another related compound, osirisyne D(4) was isolated as a white solid. The molecular formula of this
compound was established as C47H72010 by combined HRFABMS and 13C NMR analysis. As observed for
compound 2, the NMR data for this compound indicated the replacement of an a-acetylenic hydroxyl group by
a hydrogen atom; 13C NMR & 19.3 (CH2). A combination of 2-D NMR experiments showed that it was the
31-hydroxyl group replaced by a hydrogen while the remaining portion including the methylene chain between
the C-21 carbonyl and C-25 double bond was identical with that of 3. Thus, the structure of 4 was defined as
the 31-dehydroxy derivative of 3, posscssin g the same structural relationship as found between 1 and 2.
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4. However, the indicated the disappearance of the carbony
middle of molecule (C-19 of 2 or C-21 of 4). This observation was supported by loss of the carbonyl
stretching band in the IR data. Instead, signals for a new double bond and a hydroxyl-bearing methine
appeared at § 134.6 (CH), 132.5 (CH), and 73.6 (CH), respectively (Table 2). Corresponding differences
were also observed in the 1H NMR spectrum: new signals appeared at 8 5.60 (1H, dt, J = 15.6, 6.8 Hz), 5.40
(1H, dd, J = 15.6, 6.8 Hz), and 3.96 (1H, m). The proton-decoupling and 'H COSY experiments showed that
these protons were directly connected to each other. Therefore, the spectral changes could be accommodated by

areplacement of the carbonyl group at C-19 of 2 (or C-21 of 4) by an ene-ol fu nctionality. This interpretation

WESSRIST RS SESw WS NS MR S5 e = NS b A et Gl d )
was verified by a combination of TOCSY, HSQC, and HMBC experiments. In addition, 2-D NMR data
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SnOwed nat oy ng nethylenes were placed between two allylic-hydroxyl groups (Figure 2). Based upon a
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15.6 Hz vicinal coupiing constant, the

Thus, the structure of osirisyne E(5) was defined as a highly functionalized C47 linear polyacetylene.

geometry was assigned for the newly formed C-19 double bond.
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Figure 2. A partial structure of 5§ and key HMBC correlations

The molecular formular of osirisyne F(6) was deduced as C47H72012 by HRFABMS and 13C NMR
analysis. Although the spectral data for this compound were very similar to those obtained for 3, the NMR data
ohnuad sha mencanmna AL ne nAA e hodenwo]l graisne 13K 0 70y 1T R 2 £1 1LY ) £ Tahls 2 A
shiowed the presence o1 an additional u_yulUAyl EIOUP; "L O 74,7 (1), "1 0 5.01 (U5, 1Tl (1d0KI€ 4. A

combination of the HSQC and 'H COSY experiments aliowed us to assign the attachment of a new hydroxyi
group to C-6. This interpretation was confirmed by a HMBC correlation between the signal of the hydroxyl-
bearing carbon at 8 72.9 and that of the H-5 proton at § 3.42 (1H, dd, J = 8.3, 4.4 Hz). Thus, the structure of
6 was defined as the 6-hydroxy derivative of 3.

Sponge-derived polyacetylenes are widely recognized for their diverse and potent bioactivities. For



J. Shin et al. / Tetrahedron 54 (1998) 8711-8720 8717

cleaving and enzyme-inhivitory activities, and potent lethality against brine-shrimp larvae.!3 In our bioassay,
osirisynes A-F exhibited moderate cytotoxicity against a human leukemia cell-line(K562); LCsg 25, 48, 52, 25,
~N 3 -~ xE £ P . s PR | \v A rera

20, and 22 M for 1-6, respectively. In addition, 3, 5, and 6 exhibited inhibitory activities against Na+/K*-
ATPase and reverse transcriptase (RT) at concentrations of 1ug/10ul. Ecological roles for these metabolites are

currently under investigation.

EXPERIMENTAL

General Experimental Procedures. NMR spectra were recorded in CD30D solutions on a Varian
Unity-500 spectrometer. Proton and carbon NMR spectra were measured at 500 and 125 MHz, respectively.
All of the chemical shifts were recorded with respect to internal Me4Si. IR spectra were recorded on a Mattson
GALAXY spectrophotometer. UV spectra were obtained in methanol using a Milton-Roy spectrophotometer.
Mass spectra were obtained by using a VG ZAB-2FHF and a Jeol JMS-HX 110 high-resolution mass
spectrometer and provided by the Mass Spectrometry Facﬂlty, Department of Chcmlstry University of
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distilled from glass prior to use. .

Animal material. The specimens were collected by scuba diving at 20-25 m depth in July, 1996 at a
site known as the Sponge Mound in Apra Harbor, Guam.!8 The sponge is found on many reefs in Apra
Harbor, Guam. It is common in many parts of Micronesia and is pictured (p.39, under original name Prianos
osiris) in the field guide "Tropical Pacific Invertebrates."19 The sponge has been identified as Haliclona osiris
(de Laubenfels 1954) (Order Haplosclerida, Family Chalinidae) (M. Kelly-Borges, personal communication).
A voucher specimen has been deposited at The Natural History Museum, London (BMNH 1997.5.13.2).

Qp i

oC. The defrosted animals were lyophxhzed (dry weight 130 g) macerated, and extracted with CH2Clo (1 L x
3) and MeOH (1 L x 3). The combined crude extracts (33.4 g) were pariitioned between n-butanol and water.
The n-butanol layer (8.05g) was dried under vacuum and re-partitioned between 15% aqueous MeOH and n-
hexane. The aqueous MeOH layer (4.05g) was separated by C1g reversed-phase vacuum flash chromatography
by using sequential mixtures of water and MeOH as eluents; elution order 50, 40, 30, 20, and 10% aqueous
MeOH, and MeOH. Fractions eluted with 40 % aqueous MeOH (0.39g) were subjected to reversed-phase
HPLC (Shiseido Capcell ODS column, 30% aqueous MeOH) to yield compounds 1, 3, and 6. Final
purification was made by reversed-phase HPLC (YMC ODS-AQ column, 65% aqueous MeCN) to afford pure
compounds; 98.2 (0.07% of dry animal), 94.6 (0.07%), and 7.6 (0.005%) mg for 1, 3

compounds; 98.2 (0.07% of dry animal (0.07%), and (0.005%) mg for 1,
4 n was made by reversed-phase
HPLC (50% aqueous MeCN) using the same column; 36.2, 26.1, and 5.3 mg for 2 (0.03% of dry animal), 4

(0.02%), and 5 (0.007%), respectively.
Osirisyne A(1)-a white solid, mp 118-120 °C; [a]25p +11.8 © (¢ 0.15, MeOH); UV (MeOH) A max

£
)
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(log £) 209 (3.60) nm; IR (KBr) v max 3400, 2920, 2850, 1700, 1600, 1385, 1070, 1020 cm-!; 1H and 13C
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C-19; H-20/C-19, C-21, C-22; H-23/C-21, C-22, C-24, C-25; H-24/C-22, C-23, C-25, C-26; H-25/C-23, C-
C- ' .Y ' 9;

A Y ol V]

24, C-26, C-27;, H-26/C-24, -29; H-31/C-29, C-30, C-33, C—34 H-34/C-37;
H-37/C-34, C-36, C-38, C-39; H-38/C-40; H-42/C-40, C-41, C-43, C-44; H-43/C-42, C-44, C-45; H-44/C-
42, C-43, C-45, C-46; H-45/C-44, C-46, C-47;, H-47/C-45; HRFABMS [M+Na]* m/z 835.4986;
C47H72011Na calculated 835.4972(A -1.4 mmu).

Osirisyne B(2)-a white solid, mp 123-124 °C; [a]?5p +16.1 © (¢ 0.12, MeOH); UV (MeOH) A max
(log €) 207 (3.62) nm; IR (KBr) v max 3450, 2920, 2850, 1700, 1630, 1365, 1070, 970 cm-1; IH NMR
(CD30OD) 8 5.87 (1H, ddd, 15.6, 5.9, 2.0, H-43), 5.75 (1H, ddd, 15.6, 5.9, 2.0, H-44), 5.61 (1H, br dt,
15.6. 6 , 5.42 (1H, ddt, 15.6, 6.8, 1.5, H-26)
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3.5 (1n, ddd, 9.3, 5.1, 3.4, H-5),

5.6, 2.0, H-37), 2.22 (2H, td, 6.8, 2.0, H- 31),
m, H-39), 1.57 (1H, m, H-41), 1.54 (4H, m, H-17, H—Zl), 1.52 (4H, m, H-7, H-28, H-3O (ZH)), 1.49 (3H,
m, H-40 (2H), H-41), 1.47 (4H, m, H-28, H-29 (2H), H-39), 1.45 (1H, m, H-6), 1.38 (2H, p, 7.3, H-23),
1.32 (3H, m, H-7, H-22 (2H)), 1.30-1.26 (18H, m, H-8~H-16); 13C NMR, see Table 2; HMBC correlations
(8 Hz) H-4/C-1, C-2, C-3, C-5, C-6; H-5/C-2, C-4, C-6; H-18/C-17, C-19; H-20/C-19, C-21, C-22; H-23/C-
21, C-22, C-24, C-25; H-24/C-22, C-23, C-25, C-26; H-25/C-23, C-24, C-26, C-27;, H-26/C-24, C-25, C-
27; H-27/C-25, C-28, C-29; H-31/C-29, C-30, C-32, C-33; H-34/C-32, C-35; H-37/C-34, C-36, C-38, C-39;

“_38/C-36 H-42/C- An’ C- -41, C- A’l, C- 44 H- 43/C- 41, C-42, C- AA’ C- Aﬁ, H-44/C- Az, C- A‘{ C.4 Ai C. Aﬁ C-

47- H.A4 lp_4<' HRFARMS IMMAANalt /7> 10 SNA7 CarHAAD1AN o calenlate, {10 SN {A =” A )
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Nolnlasrma Y2 a sshite calid e 171 197 0% (012850 012 A0 7N 177 RAAOLIN. YTV /AAATIN Y o
St uaynt Ao j-a Wil SOiiQ, Mp t21-122 ¥, |G D Tid4 ¥ (Cu.i/, miCunj;, U vV UviEun ) A max

(log €) 209 (3.56) nm; IR (KBr) v max 3400, 2920, 2850, 1705, 1595, 1380, 1070, 1020 cm-!; 'H NM

(CD30D) S 5.87 (1H, ddd, 15.1, 6.3, 1.2, H-43), 5.75 (1H, ddd, 15.1, 5.6, 1.0, H-44), 5.60 (1H, dt, 15.6,
6.8, H-25), 5.44 (1H, br dd, 15.6, 6.8, H-26), 5.10 (1H, br t, 1.5, H-34), 4.81 (1H, br d, 5.6, H-45), 4.33
(1H, ddd, 6.8, 6.4, 1.5, H-31), 4.18 (1H, d, 4.9, H-4), 4.09 (1H, m, H-42), 3.98 (1H, m, H-27), 3.68 (1H,
m, H-38), 3.54 (1H, m, H-5), 2.90 (1H, d, 2.0, H-47), 2.46 (2H, t, 7.3, H-22), 2.44 (2H, 1, 7.3, H-20),
2.36 (2H, dd, 6.4, 2.0, H-37), 2.03 (2H, td, 7.3, 6.8, H-24), 1.67 (2H, m, H-30),1.65 (1H, m, H-6), 1.64
(’)H P, 7.3, H?"h ]6?(1H m, H'%Q\ 157(1H m, H-41), lﬁ‘i(”oH m, H-7, HIQ(’)H“ 1’52(3H m,
H-28, H-40 (2H)), 1.49 (1H, m, H-41), 1.47 (4H, m, H-28, H-29 (2H), H-39), 1.

-18): 13/ NIRAD o Polils Y- LIRADIA 1 .
0}, T INIVIN, S€C 14DIE L, TLIVIDUC CAONIC1Ad
~

U«l

7111 2 11
{in, i, ﬂ f), L.OV1.4
~

—
o
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o
.
oo
:]-1

P
{9
~ -2.-“.-,
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C-2, C-5, C-6; H-5/C-2, C-4; H-20/C-18, C-19, C-21; H-22/C-21, C-23, C-24; H-
C-25; H- 24/C-22 C-23, C-25, C-26; H-25/C-23, C-24, C-26, C-27; H-26/C-24, C-25, C-27; H 27/C- 25 C-
26, C-28, C-29; H-31/C-29, C-30, C-32, C-33; H-34/C-36; H-37/C-34, C-36, C-38, C-39; H-42/C-40, C-41,
C-44; H-43/C-42, C-44, C-45; H-44/C-42, C-43, C-45, C-46; H-45/C-43, C-44, C-46, C-47;, H-47/C-45;
HRFABMS [M+Na]+ m/z 835.4989; C47H7,011Na calculated 835.4972 (A -1.7 mmu).

Osirisyne D(4)-a white solid, mp 138-140 °C; [a]23p +10.3 © (¢ 0.12, MeOH); UV (MeOH) A max
(log €) 206 (3.72) nm; IR (KBr) v max 3350, 2920, 2850, 1705, 1600, 1380, 1070, 1010 cm-1; 1H NMR
mmnm & 587 (1H ddd, 15.6, 5.9, 1.5, H-43), 5.75 (1H, ddd, 15.6, 6.3, 1.0 Hz, H- 44), 5.60 (1H, br dt,

AF RIS ) O L0 aiay UL, 22,0, J7 1.0 IR L9V LY Py LU @ VAN

15.6, 6.8, H-25), 5.43 (1H, br dd, 15.6, 6.8, H-26), 5.03 (2H, 1t, 2.0, 2.0, H-34), 4.82 (1H, br d, 6.3, H-
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45), 4.18 (1H, br d, 4.9, H-4), 408 (IH, , 6.4, 5.9, H-42), 3.97 (1H, m, H-27), 3.68 (1H, m, H-38),

3854 (1H 4dd4 @3 40 QA_H:*\ 2.80 (1H. d. 2.0 AT 248 MDH ¢+ 72 A2 2 A4 (U e+ T2 WA

VT R AARy WSSy Senly Vel y Ji Ty AATW) ]y keUs \Adldy Uy iUy RATTV fy eiTUNT Ry by T oy RETdedufy TN \ BBy Ny [Ty BN

AN V2L MLT A1 £0Q DN LI 27N D29 MDLT ¢4 £Q 2N LT 21N 27N2 /IET 1 772 £G IT MAY 1 £ 7117

Li\J )y &odU \LiDy, Gy, J. T, LU, KX~ D 1), L.LL (&1, WU, O,0, 4.V, I1701), 4.V \&I1, W, /.3, 0.0, I1-4L%), 1.0/ (111,

m, H-6), 1.65 (1H, m, H-39), 1.63 (2H, p, 7.3, H-23), 1.57 (1H, m, H-41), 1.55 (3H, m, H-7, H-19 (2H)),
m

H-30 (2H), H-40 (2H)), 1.49 (2H, m, H-39, H-41), 1.46 (4H, m, H-6, H-28, H-29
(2H)), 1.32 (1H, m, H-7), 1.30-1.27 (22H, m, H-8~H-18); 13C NMR, see Table 2; HMBC correlations 8
Hz) H-4/C-1, C-2, C-3, C-5, C-6; H-5/C-3, C-4; H-20/C-19, C-21; H-22/C-21, C-23, C-24; H-23/C-21, C-
22, C-24, C-25; H-24/C-22, C-23, C-25, C-26; H-25/C-23, C-24, C-26, C-27; H-26/C-24, C-25, C-27, C-
28; H-27/C-25, C-28, C-29; H-31/C-29, C-30, C-32, C-33; H-34/C-36; H-37/C-34, C-36, C-38, C-39; H-
42/C-40, C-41, C-44; H-43/C-42, C-44, C-45; H-44/C-42, C-43, C-45, C-46; H-45/C-43, C-44, C-46, C-47;
H-47/C-45; HRFABMS [M+Nal* m/z 819.5012; C47H72010Na calculated 819.5023 (A -1.4 mmu).
Osirisyne E(5)-a white solid, mp 126-128 °C; [a]25p +18.5 0 (¢ 0.10, MeOH); UV (MeQH

) 2823 2R3, L5 31 300 Vs

= r
Q) nm: IR (KRBr) v max 3400

{lno 16 2020 1280 10Y70) QRS -~

Ve 7 AU ] Rikia, AAN ANk ity y S ATy » U,y Py AJINURTy, RUI NIy FXIJ MR 4 LR LVAIN
Ifais¥e )} € 07 /1LY Add 18 £ §Q 1 & LI A2 £ 78 (11T Add 1€ £ €0 1 & YT AAY £ £1 7117 L. 2.
(A 9190 )) J.07 (101, G4a, 15.0, 3.7, 1.3, 11-45), J./J5 (1n, aaaq, 15.6, 5.7, 1.5, 11i-44), 5.01 (10, or at,

. -25), 5.60 (1H, dt, 15.6, 6.8, H-19), 5.42 (1H, br dd, 15.6, 6.8, H-26), 5.40 (1H, br dd, 15.6,
6.8, H~2()), 5.03 (1H, tt, 2.0, 2.0, H-34), 4.81 (1H, br d, 5.9, H-45), 4.18 (1H, d, 4.9, H-4), 4.08 (1H, td,
6.4, 5.9, H-42), 3.96 (2H, m, H-21, H-27), 3.68 (1H, m, H-38), 3.54 (1H, ddd, 9.3, 4.9, 3.4, H-5), 2.89
(1H, d, 2.4, H-47), 2.37 (2H, dd, 5.9, 2.0, H-37), 2.21 (2H, td, 6.8, 2.0, H-31), 2.05 (2H, m, H-24), 2.03
(2H, m, H-18), 1.66 (1H, m, H-6), 1.63 (1H, m, H-39), 1.57 (1H, m, H-41), 1.53 (1H, m, H-7), 1.51 (6H,
H-22, H-28, H-30 (2H), H-40 (2H)), 1.49 (2H, m, H-39, H-41), 1.46 (6H, m, H-22, H-23 (2H), H-28, H-
29 (2H)), 1.44 (1H, m, H-6), 1.35 (1H, m, H-7), 1.30-1.27 (20H, m, H-8~H-17); 13C NMR, see Table 2;
HMBC correlations (8 Hz) H-4/C-1, C-2, C-3, C-5, C-6; H-5/C-3; H-18/C-19, C-20; H-19/C-18, C-20, C-21;
y

....
(9.1
_o~t
cn
Ecn
N

H C_- 10 C21- H21/C-10 . H25/0.24 O
/A Y WAy Ty RATEAINT ATy O , 3 N~ » y ’ \l, KK dess T Uy
A VAL OO NYT. LI AT AL N0 O N0 T A1 A0 NN N2 M2 1T QAN AE M AL 1T AV AL M 20
Ly Tl ol KMl iy O, UL, K101/ ~2T, U-DU, \L-04L, U~DD, I1-294/L -3, L-20, I'N-2//~-00, L-30,
PR A LY a1 I al 4 N AR XYY A LS A N A4 N oYY Pl e e ~ 2~ —~ ~
C-39; H-42/C-40, C-41, C-44; H-43/C-42, C-44, C-45; H-44/C-42, C-43, C-45, C-46; H-45/C-43, C-44, C-
C-

47; H-47/C-45; HRFABMS [M+Nal* m/z 819.5042; C47H720)0Na calculated 819.5023 (A 1.1 mmu).
Osirisyne F(6)-a white solid, mp 138-140 °C; [a]25p +6.8 © (¢ 0.09, MeOH); UV (MeOH) A max
(log €) 207 (4.01); IR (KBr) v max 3350, 2925, 2860, 1705, 1560, 1415, 1350, 1075, 1015 cm-1; 1H NMR
(CD3OD) & 5.88 (1H, ddd, 15.1, 6.4, 1.0, H-43), 5.75 (1H, ddd, 15.1, 5.9, 1.0, H-44), 5.61 (1H, br dt,
15.1, 6.8, H-25), 5.42 (1H, br dd, 15.1, 6.8, H-26), 5.10 (1H, td, 2.0, 1.5, H-34), 4.81 (1H, br d, 5.9, H-
45), 4.32 (1H, ud, 6.8, 1.5, H-31), 4.18 (1H, d, 4.4, H-4), 4.09 (1H, m, H-42), 3.97 (1H, m, H-27), 3.68

,,,,,,,

(1H, tt, 6.3, 5.9, H-38), 3.61 (1H, m, H-6), 3.42 (1H, dd, 8.3, 4.4, H-5), 2.44 (2H, t, 7.3, H-18/H-20)

iy Ry J. 2 1, % LAy 2% &2y Sy 22T RO AATA&YY ),

2.43 (2H, t, 7.3, H-18/H-20), 2.36 (2H, dd, 5.9, 2.0, H-37), 2.04 (2H, wd, 7.3, 6.8, H-24), 1.76 (1H, m, H-

ke AY 1 ££ YLY p— TTY 2NN 1 L2 711Y _. 1T 20\ 1 &7 /Y17 o IT O TTY A1N 1 £4 D717 P ¥ 1" AY A1 MY IV
i), 1.00 (2N, m, n-5u), 1.05 (1N, m, N-37), 1.3/ (&N, m, ri-o, n-41), 1.54 {30, m, n-i/, n-Z21 {<njj,
i.52 (3H, m, H-28, H-40 (2H)), 1.49 (2H, m, H-39, H-40), i.47 (3H, m, H-28, H-29 (2H)), 1.38 (ZH, m,

H-23), 1.36 (1H, m, H-7), 1.32 (3H, m, H—8, H-22 (2H)), 1.30-1.27 (16H, m, H-9~H-16); i3C NMR, sce
Table 2; HMBC correlations (8 Hz) H-4/C-1, C-2, C-3; H-5/C-3, C-4, C-6, C-7; H-18/C-17, C-19; H-20/C-
19, C-21, C-22; H-23/C-21, C-22, C-24; H-24/C-23, C-25, C-26; H-25/C-23, C-24, C-26, C-27; H-26/C-24,
C-25, C-27, H-27/C-26, C-28, C-29; H-31/C-29, C-30, C-32, C-33; H-34/C-36; H-37/C-36, C-38, C-39; H-
42/C-40, C-41; H-43/C-42, C-44, C-45; H-44/C-42, C-43, C-45, C-46; H-45/C-43, C-44, C-46; HRFABMS
[M+Nal* m/z 851.4952; C47H77019Na calculated 851.4921 (A -3.1 mmu).
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