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br broad

Bz Benzoyl

CD Circular Dichroism

13C NMR Carbon-13 Nuclear Magnetic Resonance

COLOC Correlation Spectroscopy via Long-Range Coupling

Correlation Spectroscopy

d doublet

DMAP N,N-Dimethylaminopyridine

DMSO Dimethyl Sulfoxide

EtsN Triethylamine

FABMS Fast-Atom Bombardment Mass Spectroscopy
HMBC Heteronuclear Multiple Bond Correlation
HOHAHA Homonuclear Hartman-Harn Spectroscopy
'H NMR Proton Nuclear Magnetic Resonance

HPLC High Performance Liquid Chromatography
IR Infrared Spectrum

MeONa Sodium Methoxide

MTPA a -Methoxy-a -(trifluoromethyl)phenylacetyl

p-TsOH-H,0 p-Toluenesulfonic Acid Monohydrate

q quartet

S singlet

SIMS Secondary Ion Mass Spectroscopy
t triplet |
THF Tetrahydrofuran

TLC Thin Layer.Chromatography

Uy Ultraviolet Spectrum



EE, BEEVMEERZOLFFRESHANICERICTEbATED,
CNRNETCRDIBHAZBKOHBATCRERMNFRELZE T I XRAMESRE IR T
W3, BHEEWIL 50 TRIEERZEWHDIh 2., TOBENSL, i
mMELEREBYE., VY IBBCRIESEEISERELTWS Z E BHA 5N,
FUWEMEEMERROY -y bbb, ZOEERIVBACHES
nNTW3, BEOEERCLSOY Y JHEEWOH ¢, Theonellidae
Theonella E#EMIEVELEVEOEETH D, PlzEhEClc. 14 )
7 A T7HEMERIRKART F K theonellapeptolide ., "> Hiv A NI HEWE
onnamide A, *’ HiH EHETRIR T F K theonellamide FS', HIEEME7 N
oA K theonelladin S D7 I JEXAFFHRUE (e.g. amino-
bisabolene)” flt., i E¥ Y/ 1Y K swinholide A® - B L UHIEE
<~ oY K misakinolide A (=bistheonellide A)'2 ') Ry HEB L
CEMEROBE» SEKRFVWHRARPESRHEh T3,

NH,

aminobisabolene

theonellamide F onnamide A



1985 4E Kashman (&, f[¥EEYEH Theonella swinhoei WH5H KN ENZR
A9 Y7ol R swinholide A ZHEE L. 2D-NMR DFMMTICKD 22 BERT ¥
FoHEEEEISFEEEN | 2RELUE, 22 —7, KEFE, HEE
@ Theonella BHBHEO—EHM» 5, HESEE Y70V K nisakinolide A

- (=bistheonellide A) ZHEL, 'Y W0 BR_BRS VN EBERETDZ
DFHHEE 2 2zHsNCULE, 1D

EFEHEOMAE (RRAZFEERERFZHE) TBVTH, WHEERHKS
DY Yy B TREIN-HF Theonella swinhoei OEERFORBNIT
BHON, -AFNVT7IVEL )-7IVBEREOBWEBE NI TFIRTF
K< 7 b % theonellapeptolide la~Te MEBEEXI =, ZLTEL DA B
RECREBEAEI OIS 74— 2RAVEHF LW I OBINEOHERER
&b, RERRRKBEZE T2 Zh 02 LFBENEEM I NE, '3
SHE ABEoHEHAIrOREEEMBICN LU CHEHERMEEE 2RI Y0

Y RBEEEIHh, 'H BXC '3C NMR OBFHIC KL D swinholide A L HE
XNz,




fsC CH _ A
ch HsC CHs OCHs

HZC\ H CHx H\ Cr{ CH2

c—N——c—c—N—-c
D-feley I i HsC s

=0 0
l {-Val ch H3C\ /CHZ
HN H CHy
TR H—CH \ H
h-C-—C—N CHZCHZ_ —N—C—c—2N1- —C—‘I—CHZCHZ
i 0 0 0 0 ot
B3O D-Leu 0=C gl
L-Thr l
[
c=0 C/r/ CHARS
o Bl D-lew  gAla L-eala - 0=C H ci
3Nt 0 0 0 0 ‘
HoC” | ¢ ¢ ;
@ 2 N~ = C—N——C~CH,CHy-N——-C—C—N—C—C—N
CH3 = H Iz CH3 I’-. CH3
Gy HsC H He
& HaC CHs L-Meval
H C/ \CH
3 3 Rl R2 5] e
theonellapeptolide Ia ; § CHz H D-Vai Ciz
Ib : H H L-Meval CHg Ciz
Ic : o Chs CHg H D-#eval
Id : § BAla CHz L-Melle CHz D-alle Cliz D-Mealle

UDPLBBS, EEPCOMBEBH RO swinholide A % positive
B &G negative FABMS TR LE L 5. Thzh n/z 1411 (M+Na)* B
KT n/z 1388 (M) CEBAFA AV BIEHFFA 42D~ BEAE N,
swinholide A PHEH®RS 7 PV HED | Kt ZBEKI 7 LU HBE
ZHTHUEENELZSNE, EHIL2 2 ¢, swinholide A DILEREDH
& 21T > %, Swinholide A EOWTHELOFEERZER L, YR ZoW
BY —5 OFMRMBNET > 2%, svinholide A 7% 44 BE -84k S Y
PUBEZETS I XN THSDLDINB T EMNHBL =,

BHEEROY70) RREDEREOMN, BREEWD 5K L CHE R E
DEEEZRIHRY70) RBRBEIATVWBEHN, Ch50BRY 7Y K
ODUBBEOREIRBESNEORELESHIEBLWCOERCEETH .
XBHEERBITICIIBEREBRENEDbOERE, BHELoMRY IOy
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FEEZOWTE., FEABENHLPIZIATWIDATENSDVAEER
RKFEHTH D,

EHZ, BERMMBME LRI svinholide A (3) DUKBEEHLENMIC
THEENTUTOWEETR> =, Swinholide A (3) IF. FFHICK @ 15
et 30 HOARBREEZET S, ChoDUAEBOL T2, LERBD
NR FOXRT M NVOBHORTHRETRZILERBETCHZ L E 2 Bh T,
ZZT&9. svwinholide A (3) ZHRUFERICEE, XBEERTICLS
HNVAREOREZTR>E. MWT, LEFELIRENFEOHESE
&b, NV AEEZHLNITU =,

SHIAEOBMM» S, swinholide A (3) OBEER S L LT,
swinholide B (4), C (5) B XU isoswinholide A () ¢ MBALEFH-E
hvroY RS EZHEB L., Thoo2M#EzHoMrcdseebin,
MWHMEOHED Theonella EHMMrSEICHBIh, ZOTHEHBEENHS »
REhTWEREE®E Y oY K nisakinolide A O 4#EE 7 2HLMIC
U7z

3: swinholide A 4: swinholide B



8: swinholide € ‘ 6: isoswinholide




# 1% Swinholide A MY HEE

8 1# Swinholide ¥ o) Biff

4 HAREEBREBIEBODES CREICRE L =M Theonella swinheei
(BFER, 160 kg) 27 b CHEBLUE. 7T M BB EZHEERE L.
FONERERZHBIF NV CHEHRE L. FFBR-FI B S E (2.66 kg)
/(. MBI FINVAIBABEICSEICEE NS theonellapeptolide M,
ANFYVICHEBTHDB S, swinholide HEHEICKERTZEN C.
INZAFY U/ -BBTFVEAGBE (2:1) CRESE, LBE (BT H
& F & theonellapeptolide E4) & Fh3~ 7l RESZES Y HTN
AT A, ¥ HPLC THEBHERUE, TOoRHE. Chdsovrny RER.
ES D swinholide A (3) o ffi. swinholide B (4), swinholide C (5) B
K U isoswinholide A (§) B L EHAMERERI MR, BT F
VEBBMPSFh2h 1.12, 0.044, 0.017, BXT 0.010% ONECTHEX
N COBOY 70 FEAIE TLC L Dragendorff HAETEG/ T 5 i,
L1210 BX O KB EHEMMEICH L TRVWMEEE 2R L =,

Okinawan Marine Sponge Theonella swinhoei (Kuro lsiand)

frozen whole animal (160 kg) theonellapeptol ides
1) acetone L I¢I
2) ACOEt/H,0 ACOE? ext. :l: oo @
1 swinholides
AcOEt ext., (2.66 kg) H20 phase Silica gel 60 FZ
600 g CHC13-MeOH (8:1)
n-hexane-AcOET (2:1) Dragendorff reagent
(—>orange-yeliow)
J I\
insolu. solu.
1) §i0, column (n-hexane-AcOLt)
theonel lapeptol ides 2) HPLC (Cosmosil SClg, MeOH-HZO)

(peptide-lactones) .
swinholide C (24) ( 100 mg)

swinh_olide B (g(_)) ( 260 mg)
swinholide A (3) (6700 mg)
isoswinholide A (27) ( 60 mg)

..6_.



B2 f Swinholide A OEWHRESL

Yo7l RERS O swinholide A (3) &, '°C NMR 2B WT 39 &M
RYTFVDBEHBEINEZ2 D, 1 MR OBHPS. RICHBEORBEDE
MPSBEBMINZOTFHMBENEEZINTWS swinholide A LE—HE
HZEHHL, BREO 'E BXT '3C VMR CORKICEIDRAEINE, L
M UZhs 5, swinholide A (3)*2 o positive B XL negative FABKS |~
WT, m/z 1411 (M+Na)* B X n/z 1388 M)~ CEBSFA AL BLEH
FAXYOE-IPBWMENEZ L5, swinholide A [k, Kashman &z k
DHESDRTWIHEBERS 7 M UBE 1O clnd, —BEKIZ L VB
ZHISWBENEZINE (Chart 1), 22 TEHIiE. swinholide A M1k
FREZHRAN T2HN T, UTERRZVBEEZAZ V. ERDOEE
BT zmkok,

Pt
A0

Chart 1

*a EEBERMICBUIBESHHEEER TS ED, BRARRICH & hic
& o7 swinholide A OMNEEZ2ED EIABER 3 2AVC. UTOH
EBEEBNB, -



Swinholide A (3) (k. NaOMe-MeOH K IC K D T, methyl ester § %
B-EmHMEUT5%2% (95%)(Chart 2), 8 I& FABMS {ZBWT. n/z 727
(MtH)* R FAAYE—2Z25 2. 'H-'"H BXT 3C-'H COSY (H] % X,
Fig. 1, AF I AFV8L) OBIWICELD, 20 CHA»S CosfiB LT
CorfIP B CoHMEXTOWMATHEHBEMNHASMICR-E (Table T & 11),

NaQMe
MeOH
2 8
Chart 2
29-0OMe
29 27
13C 23 15 1\7 121)19, S 7 1\3131 15-Olf ji Melester
B0 | ] % 6 50 1
V o ‘-‘ ] 29—0Me)
. 29-OMe
6 o Q gi”, 15-Otte,
A 23 ] .
y 15-0OMe
: ’ 8 31 Q
Me ester
13
15 6 .
@ @ 27
17
: @ .
Fig. 1 | I s
A Part of '3C-
. s 9
i COSY of § (500MK2) @




S5 CosfiP b CorMETOEBEEZHSPIET S EDIC. UFOH
BRGZTR>E. §&bb, § # p-TsOH-H,0 #FHE F. 2,2-dimethoxy-
propane ¥ ML LT 17,19; 21,23-diacetonide g &ULE (70%), DWWl
NEXAY )= V-EUTVERSP -18°C T4V B, dimethyl sulfide

><0Me
OMe

p-TsOH-H,0

[{e=]
"o

1) 05, -78°C
2) CH;SCHs NaOMe-MeOH
3) H,NCONHNH,- HC1 reflux '

AcONa, MeOQH-H,0

80% aq. AcOH
80°C

Chart 3



LB % L C trialdehyde A& U/, ZhliZ semicarbazide hydrochloride
& sodium acetate Z it U T. trisemicarbazone diacetonide 10 ~ &%
W7 (86%), 10 % NaOMe-MeOH WuH, 2BMMBBRTZLICED
Csfid B CrofiifBAaMBEB L CTHERUE 12,13-REIF semicarbazone 11 I
BNWE(1T%) ChzX 52 80% AcOH A, 80°C T 30 MEANE TR &
&, AV TneIF REEFKER L, CiifiL semicarbazone #4 A
12,13-—EHKAICB{ L TER U ZBIR semicarbazone 12 [m/z 574
(M+H)*] D3 5N 7= (70%) (Chart 3),

120 'HNR J, hoFBRCHEBULTRDTREEZZ R T F VY —
YERUE, BIZE. ZOH4THIC T 2HBAFL D> 5, Fig. 2 TR
U7z 'B-'H COSY-45 Tk, BRGHEHICHS 6 DOXF LY (Cis, Cis,
Cos, Coe, Cos, Csefil) @ geminal Ju b7 ¥— 7 HEBEICEHEX
hEfh, 7o b7y BRREIHL (Table 1), KBPETH > = Cosfi
PS5 C NETOWMPTFHBENHSEIICRS .

24-Me

- 3
30 31-M/g 16 M(E) 22-Me
22 14 ! e
f 2 [ %025 16 . I_ 20-Me
14 ?.sﬁlf3 2480 ] 25 ¢ E3pf1130
A . T -

2'2

0'¢

8'1

Fig. 2 >
A Part of 'H- =
'H COSY-45 -
of 12 ”

0'1

8'0

(500MHZ)




Table I. 'H NMR Data for Swinholide A (3), Methyl Ester §,

and Semicarbazone 12

Swinholide A (3)2’ Methyl ester 82’ Semicarbazone 122’
2 5.79d 5.89d
3 7.58d 7.62d
4-Me 1.83s 1.53s
5 6.08dd 5.99dd
6 .18brd, 2.46ddd .22ddd, 2. 31ddd
7 4.14brdd 4.12brddd
8 .58m,1.63m .38m,1.65m
9 4.51brd 4.63d
10 5.69brdd 5.52d
11 5.78brd 5.63brd 7.30dd
12 .82m,2.27brd .73m,1.85m 2.42ddd, 2. 43ddd
13 - 3.86m 3.69m 3.60m
14 .46ddd, 2.14ddd .45m,2.08ddd 1.15m,2.19ddd
15 4.01m 3.91brddd 2.99ddd
15-0Me 3.35s 3.24s 3.36s®’
16 1.68m 1.70m 1.30m
16-Me 0.81d 0.83d 0.95d
17 3.83dd 3.97m 3.19ddd
18 .62m,1.69m .69m,1.82m 1.65n,1.83m
19 3.98m 4.21d 4.25ddd
20 1.75dq 2.01m 1.64m
20-He 0.97d 0.72d 0.77d
21 5.36d 4.30d 4.03d
22 1.95m 1.77m 1.73m
22-Me 0.84d 1.14d 0.89d
23 3.12d 3.39m 3.35m
24 1.65m 1.84m 1.73m
24-Me 0.99d 0.86d 0.83d
25 .27m,1.38m .40m,1.73m 1.21m,1.61m
26 .30m,1.90m .12m,1.75m 1.33m,1.93m
27 4.02m 3.97m 3.98dddd
28 .60m,1.82m .65m,1.68m 1.52ddd,1.88m
29 3.53dddd 3.30dddd 3.60m
29-0Me 3.33s 3.11s 3.33sk?
30 .18ddd, 1.96m .23m,1.74m 1.10ddd,2.02dddd
31 3.69ddg 3.58m 3.76ddq
31-Me 1.20d 1.22d 1.18d

a) Measured at 500 MHz in CDCls for 3 (Signals for the other half

overlapped), in CeDe¢ for 8, and in CDs0D for 12.

may be interchangeable in the same column.

_11._

b) Assignments



Table II. !3C NMR Data for Swinholide A (3), Methyl Ester 8§,
and Semicarbazone 12

Swinholide A (3)2>  Methyl ester 8*’  Semicarbazone 122’

1 169.6s 168.1s

2 113.3d 115.9d

3 152.5d 150.3d

4 133.9s 134.7s

4-Me 12.0q 12.6q

5 141.2d 139.44d

6 37.4¢% 38.1t

7 66.6d 67.4d

8 40.4¢ 40.8t

9 66.7d 68.9d

10 129.17d 130.174d

11 123.14d 124.0d 144.6d
12 30.2¢% 31.1% 39.7d
13 65.1d ‘ 65.3d 74.8d%
14 34.6¢ 35.4¢ 37.4¢
15 75.6d 78.3d 83.1d
15-0Me 56.9q - 5T.3q 56.5q¢°?
16 41.44d 41.5d - 43.5d
16-Me 9.0q 10.8q 13.2q
17 73.5d 75.7d 82.3d
18 38.1¢t 37.1% 38.4¢
19 70.9d 72.9d 70.9d
20 40.7d 41.0d 41.2d
20-Me 8.9q : 12.0g - 9.2q
21 74.1d 75.4d 72.5d
22 37.2d 35.6d 36.3d
22-Me 8.8q 11.1q 10.2q
23 - 75.8d 80.7d 80.2d
24 32.9d 36.0d 36.3d
24-He 17.4q 17.0q 17.2q
25 23.7t 28.8t 28.2¢t
26 29.0t 29.7¢ 30.2¢t
27 70.9d 71.7d 73.6d
28 34.6t 35.6t 35.9t
29 72.9d 73.7d 74 .5d%’
29-0Me 54.8q 55.3q 55.6g°’
30 38.3¢t 38.9¢t 40.0t
31 64.3d 65.2d 66.1d
31-Me 21.4q 22.1q 22.0q

a) Measured at 125 MHz in CDCl; for 3 (Signals for the other half
overlapped), in C¢Ds for 8, and in CD;0D for }2. b,c) Assignments
may be interchangeable in the same column.

_12..



Lt:fﬁﬁ'(\ methyl ester § OFHBENEEL 2o T 5T,
swinholide A (3) DTV P UVEEDRMBEILZ DV TWE. 3 @ Cor.21tfii S b
T N (65.36d) B 8 OBE (54.30d) CHRTEREY 7 M LCH
MEh232e,mB, Coy BEU CorEHBLUE,

Swinholide A (3) D&M NMR IRV M WOMIKBLY, BroH&EKRD
ARTINVEOHBRENS., 3 DETO 'H BT 3¢ Y7 F A MNREX
nE (Table I & 11), |

D&IZ, swinholide A (3) O=BH SV MU BEZLENCHAHTZEN
T, UTORBRRIEZ{TIR>k. b b, swinholide A (3) %
p-TsOH-H,0 # % F. 2,2-dimethoxypropane ¥ K& L T, 17,19;17°,19’-
diacetonide 13 KEWE(T%), ChZE¥YIYH, 70°C T p-bromo-
benzoyl chloride B U= 23, MNHE#EED 7,7 -di-p-bromo-
benzoate 14 BX T 7,7°,23,23 -tetra-p-bromobenzoate 1§ &. FEIZIE
MIHED 7,77 ,23-tri-p-bromobenzoate 15 MHF 5N (Chart 4), 14,
13 BXT 18 & FABMS I2BWT. n/z 1858, m/z 2041 B X n/z 2224 |2
TNTN_EAMELCHNIBTI2RUDIFA A DY~ (MNa)” 25 27,
14 BXE 16 & swinholide A (3) AR HHEEEZETIOT. 2h b
O 'HBXTC MR ZBWT, ¥FLEHEBZHOTu by BLUTKEY Y
FUUPEHHEIhZVORNU, EXNHEED 15 BEERART MV 2 S
z7z (Fig. 3)o UL%ED->T. swinholide A @ 44 BEO-EKST 7 F v i&
EBREVLESNZ LB, TOFHEHER 3 VWMo R, *2

*a XI5, AIBEOWM T. svinhoei X HE 5h swinholide A =
mZAF L. FABMS ZHE L=L 3. n/z 1411 K OBMAFAA YO
E—7 (M+Na)* bfﬁﬁiﬁﬂéntzit#B%\ swinholide A D_E&. S 7 b ¥
BENEHFSNE,

_13_.



p-BrBz(Cl st

pyridine
0

Br@—c=0
13 Chart 4 14: R'=R2=H
15: R'=p-BrBz, RZ=H
9, 7Bz 14: dibenzoate 16: R'=R2=p-BrBz
AS —> .
3,3 2,2' 710,10

7,7-Bz 16: tetrabenzoate
N I
‘ 'f/' 11,011'1\ & ' XA
e
68 7 § 5
Fig. 3 )

_14_



-

2% Swinholide A OHix RS

% 18 Swinholide A OMNEE

WE, BHEEDPLEMEBEZEIIEYEEY /Y RBRRHEEIIh T
W3, '2 LDPLENS, 2ho0BBEREE. FITRFTO MR #EHER
X B (#%iE HMBC, HOHAHA, COLOC 2 ¥) ko TH AN SN EYE
BEORBICLLED, VABEFICRESNEHEIXBEEZBR BT D
hEzdboZETTHb, '3 $HRY 7o) RE—RIECFREOWHEL LTHES
NB3ZTENEL, BRI TR IFIERAVARA—Yaryzadl eBae
THIEDIC, PFEBEOMRIIEBET,. ChETCHREBIATVLRVOD
BiRTH %o

Swinholide A (3) pEHKEOMEL LTHESN. Z0H4FRHRICHH 15 @
i EOARBRKEZELTWS. ChHDMNAREEDOIRTEZILERRD
NMR ZDOARY M VOBWCRET B LIEAETHB L EXBLE, £
T swinholide A (3) ZEEHUTERICEEX, XHEEEBWIC LS LKEE
DREZTROILIRU o

BeoZBEKZARL TR LRSS, svinholide A (3) o 17,19;517°,
19RKBEZAV I uBY) T ECRELUCEHEL. T,THAKBELC p-
bromobenzoyl ¥, % & A L7 dibenzoate 14 ¥ L. E5ICF®D 23,23’ fiD K
Egit % Swern ER{L [(COC1),, DMSO, EtsN] UL T#H % 23,23 -diketone 17
(83%) M, BEBc F Ve XY ) — VXD EKERTZILICED, XEBEERE
MicBLEERZ25 252 PN LE (Chart 5), 2L T 17 OX#ER&HE
BT ORRE, Svern BETET YT 4 —OXRDOE Cos.oo hIER S
swinholide A (3) PETHOARFREOHENUAKBENHSMITK> L. 1T
@D NMR %## % &. swinholide A (3) OBAGEHEK, ¥ 20Ty PRE
YTV UIEBEIhEEW, ULEN-T. LI HBEPCENHEDOI V&
A—=YavatoTWaL#EEENE, UML. Fig. 4 (Stereo K) k&
TE ., BRRETE 1T 3BT/ v—BESHBESDLEDAEDY
FA—TavELoTWAI EBNHML 2, |

_15_



17

LT DX R BATT— 4

mp 100-101°C (MeOH-EtOAc)
Mr.=1896.07
monoclinic, space group P2,
¥ RME 0.075
a=14.500(2)
b=21.249(3)
c=18.987(3)
B£=103.00(1)°
V=5700(1) A®
7=2

n=1.105 g.cm™3

>0 >0 >0

_16_



H2H Swinholide A OXNEE
9. Swern BIEICXODXFT VT4 —DBHEEUE Cos. 25 DU KREEZ.
Swern BB{LAT® 7,7 -di-p-bromobenzoate 14 = MTPA #1415 Z@EMAT 3
CEWREDHENICLE, TRDBE, 14 Z2EYTH, 70°C T (+)-(R)-
BT (-)-(8)-a-methoxy-a-(trifluoromethyl)phenylacetyl (MTPA)
chloride ¥ & U, 23,23°-di-(+)-(R)- B&KC 23,23 -di-(-)-(S)-MTPA
ester ¥ 18 BX T 13 & L% (Chart 6), |
18 BEU 19 @ "H-'H COSY OMBITIC XD ETO by Y T F NV ERE L.
($)-MTPA ester 19 & T TRV D7 IH WS 7 MEMS (R)-HTPA ester
l§@%7UF)®73ﬂW&7Fﬁ%%bﬂMEﬁAﬁéTﬂklﬂﬁKi
o HMTPA EORVYEVERO7 AV MO —HERDED. Co~Coofi
(BEY Cor~Cortfi) MADASHED., F7= Cos~Caofii (BXT
Coat~Co20 ) HADASHADEZRTIEP B, Cos BXT Cos DI
NEETZhZh § LRESIh .

(+)-(R)-MTPAC1 ™

[(-)-(S)-MTPAC1]

pyridine

18: R=(+)-(R)-MTPA
}“@“ [19: R=(-)-(S)-MTPA]

) S Chart 6

_1 7_



Table III. Comparison of 'H NMR Data for 23,23 °-di-MTPA
Esters 18 and 19

H A H AS
2, 20 +0.086 19, 19° +0.07
3, 3 +0.06 20, 20° +0.07
4Me, 4’Me 0 20Me, 20°Me +0.01
5,5 +0.01 21, 21° +0.03
Ba, 6’a 0 22, 22° ~0.07
6b, 6°b 0 22Me, 22°Me +0.06
7, T7° 0 23, 23° -0.04
8a, 8’a 0 24, 24° -0.16
8b, 8’b 0 24Me, 24’ Me -0.10
9, 9’ 0 2ba, 25’a -
10, 10° 0 25b, 25°b -—=
11, 11° +3.02 26a, 26°a ~-0.05
12a, 12’a +0.02 26b, 26°b -0.14
12b, 12°0b +0.01 27, 27° -0.06
13, 13° +0.01 28a, 28’a -0.03
14a, 14’°a +0.02 28b, 28°b -0.03
14b, 14°b +0.02 29, 29° -0.04
15, 15° 0 290Me, 29°0Me 0
150Me, 15°0Me +0.02 30a, 30’a -0.02
16, 16’ +0.01 30b, 30°b -0.04
16Me, 167 Me +0.02 31, 31° -0.09
17, 17° +0.01 31Me, 31°Me ~0.03
18a, 18’a +0.02 AcetonjdeMe-1 +0.02
18b, 18’b +0.02 AcetonideMe-2 +0.03

D&, swinholide A (3) OMNEE%#LUTD 3 BOFEIIDHEENIZ
L%o

FIHE~IT, 17,19;17°,19" ~diacetonide 13 @ 7,7 KiKEE K NTPA
BV 2BEAUE, bbb, B ICPUIVH, KET (4)-(R)- BL T
(-)-(8)-MTPAC] ZRIELE LIS, XOUAKWIEEESEMBICLH S Cos.
s MIAKBERE T ZFNVAIAT, 7,7 -di-(+)-R)- BLE 7,7 -di-(-)-
(S)-MTPA ester £ 20 BX U 21 MESh % (Chart 7), LT, 20 B&
U 21 @ '"HNMR % HEBITUEESR (Table IV), Co~Cofi (BXC Coe~
Cotfil) BADASHED, F Co~Ciofii (BXY Cor~Cisifii) HHD
ASHEDHEZRTIENS, Cr  MOHENRER S & UHLE,
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(+)-(R)-MTPACI ™

[(-)-(8)-MTPAC1]

pyridine

Chart 7 [21:

20: R=(+)-(R)-MTPA

R=(-)-(8)-MTPA]

Table IV. Comparison of 'H NMR Data for
7,7°-di-MTPA Esters 20 and 21

H Ad
2, 2° -0.03
3, 3 -0.10
4Me, 47 Me, -0.06
5, 5’ -0.17
6a, 6’a -0.01
6b, 6°’b -0.08
7, 7° -0.09
8a, 8’a 4+0.03
8b, 8’b +0.06

H

9, 9’

10, 10°
11, 11°
12a, 12’a
12b, 12’0
13, 13°
14a, 14°a
14b, 14°Db

Ad

+0.
+0.
+0.
+0.
+0.
+0.
.02
+0.

13
08
04
01
02
02

02

B2, swinholide A (3) M¥EH T 5FEHE XN B diacetonide §

(9 R) 5, UTICRIMLFERBICXD 10,11-di-p-bromobenzoate 23 #
BRL. CREBEFXSVFT 4 —H'O2#ALE. bbb, 17,19;
21,23-diacetonide § 2 X% ) — )b 0.2 N KOH &b, 10% Pd-C #& F.
2,4-Vx v BN ICHEMB T U T tetrahydro k2 L (90%), chz7+&
FNMIELUTIHED 22 28k, DFIC, 22 % THF-H.0 f1, PHE{IEA I
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ABE{E LT 10,11-cis-diol k& UL7Z#. ¥ VY Y N,N-dimethylamino-
pyridine (DMAP) # % F. p-bromobenzoyl {£ U T 10,11-cis-di-p-bromo-
benzoate 23 ICHEE L (Chart 8), 23 W, NMR CBWBFHY TV VT E
BEOBITICED, 20 C 25 CiOF T RkunEs v RBEIN
Fig. 5 BRI I5BAABOaYFA—-YarvyzoThwdeExbhik,
ZUT, 23 ® CD XRZMVT 253 nn WEOE—HBA (Ae -41.5) M@
MEhEZePs, 23 OV RS VROMNEENHE SN CED
(Chart 8). UL &M > T, swinholide A (3) O b RV S5V BEBIDMHR
Bi@ElX 9R, 135 & HBLU =,

1) H./Pd-C
KOH-MeOH

2) ACaO

pyridine

1) 0804/THF"H20
2) NaHSO;

3) p-BrBzCl
DMAP

Chart 8
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B, XBESBITIhE 23,23 -diketone 17 W&, 4FWIC T-p-
bromobenzoyl EH & 2,4-HEFRXMA T XF VE (B&LT 7’ -p-bromobenzoyl
ZE PV 4V-HEHEFRBEAIITFNVE) 2EBELTCELTWVWRDT, Chs50E
BEOBEHBETHEAHAOEESFHIAE, EE, 1T O CD AR MY
(HeOH) Ti, MEMRADXS Y54 —d CD BA [Ae -76 at 272 o,
+80 at 241 nm)] PEHWME iz, —F. LT ® 'H NMR (CDs0D) ZFEM AT
TBE. Heay, Hoo & He (BEXT Hera, Heep & Her) LOEEEEK
(d=6.4, 4.4 Hz) I, XBERBW CHEMICHR > Cs-Ce-Cr-benzoate
(BXU C5+-Co+-Cr«-benzoate) “HADT—% (-87.3°, -73.1°) L F/E
UTWRWOT, 17 & Cs~Cefiff R (BLT Coo~Cofiiff4) ICBIL T,
BELBEOVTNORELBVTBELLEIYAA—YayELo>T W
2B ENE, ULEDNST, LT IKBT3 6. hoENEER § &
HE U= (Fig. 6),

LBD 3 BOARLLZENBEORTOKERE. W hd swinholide
A DR IHEE 3 R2FXHLTWVWS (Chart 9), LENST, &2k
swinholide A M EE % & = T AME 3 AREE DL,

ock

3: swinholide A
Chart 9
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¥ 3% Swinholides B, ¢ B X Isoswinholide A DIEXNELE

% 1 #i Swinholide B X &

Swinholide B (4) i& FABMS T swinholide A (3) &b ®d 14 Y Xa=w
FREIWRBBPFAAOE—Y [n/z 1397 (MtNa)*] 5% %, 4 1.
HNMBEZHE T -OHME "I BXC '°C MR 27 V25X, 20
'HNMR i2BWT, 9 FD 2 ZAFNVEOY T F N [61.21 (2C), 1.20,

0.99 (2C), 0.93, 0.86, 0.83, 0.81] MHPEhB = M5, swinholide
A (3) @ demethyl A H#FEh i,

NaQMe
MeOH
0 (E)R
4: swinholide B ’
- e
H3Q£l0 -~: H
! i Ac20/Py
Chart 10 0cks 96: R=Ac

Swinholide B (4)% NaOMe-MeOH W CHLE T B L. 2 HOE ) v—H&
methyl ester 8§ BXT 25 M&FESh, C0>H 8 [m/z 727 (M+0)*] &, 4%
(2 swinholide A (3) ZHAKRICRE L CH-HEBRhLEAEShE, & 25

..22..



Table V. 'H NMR Data for Methyl Esters §, gg, and gl in

Ce¢Ds and Acetates 24, 26, and 28 in €DCl,

Ars’ AnA

8 25 27 24 26 28
2 5.89d 5.894 5.90d 5.824 5.82d 5.82d
3 7.624 7.654 7.644 7.33d 7.32d4 7.33d
4Me 1.53s 1.57s " 1.59s 1.78s 1.79s 1.78s
5 5.99ad 6.08dd 6.084d 5.93dd 5.92dd 5.93dd
6 2.31dda 2.3634dd 2.38ddd 2.61ddd 2.55m 2.61ddd
2.224da 2.25d4ad 2.27dad 2.55d4d 2.55m 2.55ddd
7 4.12brddd 4.15brddd 4.15brdd 5.22m 5.19m 5.22m
8 1.65m 1.71m 1.67m 1.78m 1.78m 1.78m
1.38m 1.37m 1.44m 1.67m 1.65m 1.67m
9 4.63d 4,674 4,674 4.22brd 4.22brd 4,22brd
10 5.52d 5.53d 5.564 5.63brd S5.61brd 5.62brd
11 5.63brd 5.64brd 5.66m 5.81m 5.81m . 5.8Im
12 1.85m 1.83m 1.84m 1.96m 1.98m 1.96m
1.73m 1.76m 1.78m 1.96m 1.98m 1.96m
13 3.69m 3.70m 3.70m 3.54m 3.65m 3.54m
14 2.08dda 2.10dad 2.10m 1.85m 1.86m 1.85m
1.45m 1.40m 1.48m 1.52m 1.4%m 1.52m
15 3.91brddd 3.87m 3.90brdd 3.43m 3.36m 3.43m
150Me  3.24s 3.30s 3.30s 3.26s 3.27s 3.28s
16 1.70m  1.56m,1.56m 1.73m 1.8lm 1.70m,1.70m 1.81m
16Me 0.83d — 0.86d 0.894 —_— 0.89d
17 3.97m 4,27m 4.,02m 4.95m 5.12m 4.95m
18 1.82m 1.75m 1.81m 1.91m 1.94m 1.91m
1.69m 1.55m 1.71m 1.91m 1.94m 1.91m
19 4.21d4 4.32m 4.34d 4.73brdd 4.75m 4.74brdd
20 2.01m 1.94m 1.95m 2.04m 2.00m 2.03m
20Me 0.724 0.724 0.78d 0.964 0.95d 0.974
21 4.304 4.29%m 4.294 4,994 4.98d 4.99d
22 1.77m 1.80m 1.81m 2.10m 2.07m 2.08m
22Me 1.14da) 1.12d 1.15d 0.92d 0.93d 0.92d
23 3.3%m 3.404dd 3.39m 4.6734 4.674d 4.674d
24 1.84m 1.83m 1.83m 1.93m 1.93m 1.91m
24Me 0.86da) 0.88d 0.87d 0.89d 0.89d 0.89d
25 1.73m 1.75m 1.80m 1.40m 1.38m 1.40m
1.40m 1.42m 1.30m 1.15m 1.17m 1.15m
26 1.75n 1.78m 1.80m 1.84m 1.84m 1.85m
1.12m 1.16m 1.24m 1.20m 1.18m 1.22m
27 3.97m 4.00m 4.02m 3.97m 3.97m 3.96m
28 1.68m 1.66m 1.60m 1.80m 1.79m 1.74m
1.65m 1.57m 1.60m 1.58m 1.5%m 1.74m
29 3.30dddd  3.32m 3.82m 3.52dddd 3.52dddd 5.06dddd
290Me 3.11s 3.12s — 3.34s 3.34s —
30 1.74m 1.75m 1.75m 1.97m 1.95m 1.96m
1.23m 1.22m 1.18m 1.18m 1.18m 1.20m
31 3.58m 3.59m 3.5%m 3.67ddq 3.6%m 3.75m
3iMe 1.224 1.21d 1.21d 1.204 1.20d 1.19d4
Ester Me 3.48s 3.48s 3.50s 3.75s 3.74s "3.75s
Acetate -— —_— - 2.11s,2.02s 2.09s,2.02s 2.11s,2.04s
Me 2.01s,1.98s 2.01s,1.99s 2.02s,2.01s
1.96s 1.97s 1.98s,1.96s
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Table VI. '3C NMR Data for Methyl Esters §, 25, and 27 in
CeDe and Acetates 24, 26, and 28 in CDCl,

g 2 21 2 28 28

~

1 168.1s 168.1s 168.1s 167.9s 167.8s 167.9s
2 115.9d 115.64 115.7d 116.1d4 116.1d 116.14
3 150.3d4 150.34 150.2d4 149.3d 149.2d4 149.3d
4 134.7s 134.4s 134.5s 135.3s 135.4s 135.3s
4Me 12.69 12.4gq 12.4qg 12.4g 12.4q 12.4q
5 139.44 139.5d 139.34d 135.9d 135.7d 135.94
6 38.1t 38.1t 37.9t 33.7t 33.9t 33.7t
7 67.4d 67.1d 67.2d4 70.1d 70.14 70.1d4
8 40.8t 40.6t 40.8t 37.4t 37.5t 37.5t
9 68.9d 69.0d 68.5d 69.2d4 69.24d 69.2d4
10 130.74 130.64 130.6d 129.3d 129.24 129.34
11 124.04 123.94 123.7d 124.44 124.54 124.5d
12 31.1t 31.3t 30.9t 31.0t 31.0t 31.0t
13 65.3d 64.7d 65.2d 64.7d 64.3d 64.6d
14 35.4t 38.8t 35.2t 36.5t 40.1t 36.6t
15 78.34 74.94 78.0d 77.44 74.4d4 77.3d
150Me 57.3q 56.3gq 56.9g 57.0q 56.79q 57.0q
16 41.54 40.0t 41.24 39.7d4 39.3t 39.84
16Me 10.8g —_— 11.1g 8.8q - 8.8gq
17 75.7d 69.94 75.6d 72.94 68.24 72.94
18 37.1t . 42.6t . 37.1t 33.1t 37.1t 33.2t
19 72.94 72.74 72.8d 69.7d 69.0d 69.74d
20 41.0d4 40.84 40.94 35.6d4 36.2d 35.7d
20Me 12.0gq 11.7q 11.7q 10.0gq 10.1gq 10.0gq
21 75.4d4 74.84 75.1d 71.3d" 71.3d 71.2d
22 36.04 35.64 36.1d4 34.9d4 34.94 34.94
22Me 11.1qa) 10.9g 10.6g9 10.1g 10.1g 10.1gq
23 80.7d 80.4d 81.04 78.3d 78.3d 78.3d
24 35.64 35.84 35.44 33.84 33.8d4 33.8d
24Me 17.02)  16.9q 16.9q 16.9q 16.99 16.99
25 28.8t 28.4t 29.1t 26.9t 26.9t 26.8t
26 29.7¢ 29.5t 29.3t 29.2t 29.2t 29.2t
27 71274 71.44 72.4d4 71.8d 71.8d 71.6d4
28 35.6t 35.6t 38.5t 35.2t 35.1t 34.6t
29 73.7d 73.5d 64.4d 73.44 73.44 67.8d
290Me 55.3q 55.0q - 55.4q 55.4q —

30 38.9t 38.7t 43.0t 38.6t 38.6t 38.5t
31 65.2d4 65.1d4 65.04 64.8d 64.8d4 64.7d
31Me 22.1g 21.9q 22.1q 21.7q 21.9q 21.9q
Estexr Me 51.4q 51.2g 51.2q 51.5q 51.6q 51.6q
Acetyl 170.9s 170.9s 170.9s

{C=0) 170.6s(2C) 170.7s(2C) 170.6s(2C)

170.2s 170.3s 170.3s
170.1s 170.2s 170.2s
169.7s
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[m/z 713 (M+H)*1 &, 20 'H BXT *C MR cBNWT, 2 HAFNVED
SHTFNM 4 E (651.21, 1.12, 0.88, 0.72) ULrEFIHhT, 25 BXT
% @ pentaacetate 28 [m/z 923 (M+H)*] O NMR OFEHERHFEIT DO, 8§ BT
%@ pentaacetate 24 [m/z 937 (M+H)*] O NMR F—F OHLBRH» B
(Table V ¥ VI). 25 it 8 @ C,e-demethyl £ & #/H§ L% (Chart 10),

X 52 swinholide B (4) OF 7/ PUYEEOMEL DWW T, 4 (Hoy.
211:65.31d, 5.40d) & 8§ (Hp1:64.30d) BXT 25 (Ho1:64.29d) @
NMRO) B8 #R 5 7 5. swinholide A (3) OBELEUT o BLTG Gy fii
B UJ. %7, swinholide B (4) MMEHMEE. 4 2 swinholide A (3)
CH—O®BEBHA nmethyl ester § 252, (D IRZ MVIZBWT 3 0BA
(A& -5.2 at 280 nm) &EP L= CD BEK (A& -5.3 at 270 nm) 2R
Z ¥ 5, swinholide A (3) YtHA—THBLEx5N 3%,

U7%Z# > T, swinholide B OMNEE L&D 2{tFHE 4 APWE I
Bol. M. & NMR XRT MVOBITICE T W T, swinholide B (4) @
& 0 r 13C Yk Table VII & VIII 0k >EREIN =,
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Table VII.

'H NMR Data for Swinholides A (3), B (4),

C (5), and Isoswinholide A (§) in CDCls

3 4 ) 6
n -Hn,n' Hn Hn' Hn Hn' Hn Hn'
2 5.79d4 (5.784 5.79d) 5.793(2H) 5.85d 5.84d
3 7.58d (7.574 7.594d) 7.58d(2H) 7.45d 7.404
4Me 1.83s 1.82s(6H) 1.82s(6H) 1.84s 1.82s
5 6.084d (6.12ad 6.07d4) 6.08dd(2H) 6.10dd 6.11dd
6 2.18ddd (2.16m 2.28m) 2.18m(2H) 2.37m(2H)
2.46brd  (2.46m 2.48m) 2.4744dd (2H) 2.45m 2.37m
7 4.14brdd 4.15m(2H) 4.14brdd(2H) 4.01m 4.11m
8 1.58m 1.58m{2H) 1.63m(2H) (1.45m 1.50m)
1.63m 1.61m(2H) 1.76m(2H) 1.65m(2H)
9 4.51brd  (4.50m 4.5Tm) 4.51d4(2H) (4.50m 4,52m)
10 5.69%rd 5.70m(2H) 5.69d(2H) 5.68m(2H)
1 5.78brd 5.78m(2H) 5.76brd(2H) 5.80m(2H) .
12 1.82m 1.94m 1.83m 1.84m(2H) (1.92m 1.93m)
2.27brd 2.27m 2.32m 2.27brd(2H) (2.03m 2.08m)
13 3.86m 3.73m 3.94m 3.87m{(2H) (3.73m 3.70m)
14 1.464dd 1.33m 1.43m 1.44m(2H) (1.47m 1.52m)
2.14dad 2.10m 2.1%m 2.13m(2H) (1.98m 1.96m)
15 4.01m 3.76m 4.04m 4.00m(2H) (3.77m 3.73m)
150Me 3.35s 3.38s 3.36s 3.36s(6H) (3.36s 3.38s)
16 1.68m 1.40m,1.67m 1.60m 1.65m(2H) 1.63(2H)
16Me  0.81d —_— 0.864 - 0.81d(6H) (0.794d 0.814)
17 3.83dd 4.15m 3.82m 3.83dd(2H) (3.77m 3.75m)
18 1.62m 1.75m 1.62m 1.58m(2H) 1.50(2H)
1.6%m 1.75m 1.67m 1.65m(2H) 1.50m 1.55m
19 3.98m 3.9%m 3.94m 3.97m(2H) 4.25brd 3.80m
20 1.75dg (1.75m 1.70m) 1.59m(2H) 1.66m 1.75m
20Me 0.97d (1.00d 0.93d) 0.97d(6H) 0.81d 0.904
21 5.36d4 (5.404 5.31d) 5.36d4(2H) 3.56brd 5.34d
22 1.95m (1.97m 1.94m) 1.92m(2H) 1.90m 1.88m
22Me  0.844d (0.83d 0.814d) (0.83d 0.844) 0.89d4 0.87d
23 3.12d (3.144 3.124) 3.12d4(2H) 4.91d@a 3.07d
24 1.65m 1.65m(2H) 1.64m(2H) 1.93m 1.66m
24Me  0.99d 0.99d(6H) 0.99d(6H) 0.93d 0.994
25 1.27m 1.28m(2H) 1.27m(2H) 1.33m 1.26m
1.38m 1.38m(2H) 1.36m(2H) 1.48m 1.37m
26 1.30m 1.26m(2H) (1.23m 1.25m) 1.22m(2H)
1.90m 1.87m(2H) 1.87m(2H) {1.86m 1.87m)
27 4.02m 4.,00m{2H) (4.00m 4.03m) 4.01m(2H)
. 28 1.60m 1.59m(2H) (1.60m 1.61m) 1.57m(2H)
1.82m 1.82m(2H) (1.80m 1.81m) 1.78m{2H)
29 3.53dddd 3.54m(2H) 3.99m 3.54m 3.52m(2H)
290Me 3.33s 3.34s(6H) -— 3.34s (3.35s 3.34s)
30 1.18d4dd 1.18m(2H) (1.17m 1.18m) 1.16m(2H)
1.96m 1.97m(2H) (1.92m 1.97m) 1.94m(2H)
31 3.69ddq 3.70m{2H) 3.69m(2H) (3.67m 3.69m)
31Me 1.20d (1.204 1.21d) (1.194 1.204) 1.20d4(6H)

_2 6._



Table VIII.

"*C NMR Data for Swinholides A (3), B (4),

C (&), and Isoswinholide A (§) in CDCl,

3 4 2 8

n Cn,n’ Cn Cn' Cn tn' Cn Cn'

1 169.6s (169.7s 169.8s) 169.9s(2C) 169.6s 169.2s
2 113.3d 113.54(2C) 113.4d(2C) 114.9d 114.84
3 152.5d (152.5d 152.6d) 152.94(2C) 151.7d 150.94
4 133.9s (133.9s 134.1s) 134.2s(2C) 134.5s 134.4s
4Me 12.0g 12.1g(2C) 12.2g(2C) 12.5g(2C)

5 141.2d4 (140.934 141.6d) 141.8d4(2C) 139.8d 139.6d4d
6 37.4t (37.2t  37.8t) 37.3t(2C) 37.7t  37.4t
7 66.6d4 (66.4d 67.1d4) 66.7d(2C) 67.3d 67.2d
8 . 40.4t 41.0t(2C) 40.7t(2C) 40.6t(2C)

9 66.7d {65.5d 67.94) 66.4d(2C) (68.0d 68.6d4)
10 129.7d {(129.84 129.94d) 129.84(2C) 129.94(2C)

11 123.1d (123.04 123.54d) 123.3d(2C) (123.8d 123.64)
12 30.2t 31.0t 29.9t 30.2t(2C) (30.7t  30.5t)
13 65.1d 65.94 64.7d 65.6d4(2C) (65.0d 65.24)
14 34.6t 38.5t 33.9t 34.3t(2C) (35.2t 34.9t)
15 75.64 74.4d 75.3d 75.5d(2C) (78.04 77.84)
150Me 56.9q 56.5g 57.1qg 57.3q(2C) (57.3g 57.4q)
16 41.44 43.2t  40.3d 41.44(2C) 40.3d(2C)
16Me 9.0g _— 9.1g 9.0g(2C) (10.7g 10.4q)
17 73.5d4 68.54 73.8d 73.8d(2C) {(74.8d 74.44)
18 38.1t 34.7t 38.1t , 38.4t(20C) (38.6t 37.7t)
19 70.94 (70.7d 71.04) 71.24(2C) 73.3d  71.14
20 40.74 (40.3@ 41.04) 40.94(2C) 40.9d 40.3d
20Me 8.9g 9.1g{2C) (9.2g 9.3q) 9.9gq 8.8qg
21 74.14d (74.54 74.14) 74.3d(2C) 70.7d  74.74
22 37.2d (37.1d 37.44) 37.5d(2C) 36.0d 37.14
22Me 8.8q 9.1g(2C) 9.1q(2C) 9.4q  9.2q
23 75.8a (76.1d  75.94) (76.0d 76.14) 80.1d@ 75.94
24 32.94 33.1d4(2C) 33.2d4(2C) 32.8d 33.3d
24Me 17.4q 17.5g(2C) (17.5q 17.6q) 16.99 17.8q
25 23.7t (23.7t 23.9t) (23.9t  24.1t) 25,7t 24.2t
26 29.0t 29.1t(2C) (28.9t  29.2t) (28.7t 29.3t)
27 70.9d 71.04(2C) (71.24 71.94) 71.5d(2C)

28 34.6t 34.7t(2C) 37.%t 34.8t {35.0t 35.1t)
29 72.9d 73.14(2C) 64.2d 73.2d 73.44(2C)
290Me 54.8g 55.09(2C) —— 55.1q 55.3g(2C)

30 38.3t 38.7t(2C) 42.7t 38.6t. (38.6t 38.7t)
31 64.3d 64.4d(2C) 64.4d(2C) (64.6a 64.843)
31Me 21.4q 21.6q(2C) 21.7q  21.8q 21.8q(2C)




% 2 i Swinholide C OHXNEE

Swinholide C (5) (& swinholide B (4) L E%E. FABMS 2BWT
swinholide A (3) &b d 4 YR2=Zw MHhEIWRUFFAFTYOE—7T
[m/z 1397 (M+Na)*] %#5 % %, Swinholide C (5) @ 'H NMR &, ZDFH
HREEDED. o207 MY 7)1 (653.99m, 3.54n) ® Csy.
3wﬁx%wgmvﬁfw(6meljw)ﬁﬁﬁtfﬁﬁén5ﬁ\
swinholide A (3) DTALERIEEMLEIRT MV EGFX B, &0 A b
¥YNEOYTFUN 3 AL UIERSAZY [63.34s, 3.36s (6H)]
Y5, swinholide € (5) Ik, swinholide A (3) A F¥Y VED 1 DM
KBECBEEBDOEBEZEIDIEHEEINE,

Swinholide C (5) % NaOMe-MeOH BB CUHE I 3. 2 HOBEEK
methyl ester § B&L U 21 BB SN E, 27 [n/z 718 M+E)'] © 'H BXT
130 NMR I2BWT (Table V & V). A MFY VEOYTFNE 1 HSLD
(63.305, 6.56.90) BHShzw, S5lc. 2] BLTZO hexaacetate
28 [m/z 965 (M+H)*] @ 'H NMR I2BWT, Coofid T b Y ¥ 508 27
Tl 63.82 KHHMEIh3DICAH L, 28 Tk 65.06 KASSEREY T b
LCHBHlcshsce, $2 8§ BEXUG 24 tOHBERAENPS, 21 8 O
Coo-ARFUNENBERAFMLEINE Coo-KBEATHZZ EDNHBLE,
X5, 21 @ CooliDMBEER. 28 O CoofiFO by o7 > (55.06
dddd) oS EK (J=9.7, 9.7, 5.1, 5.1 Hz) »%, 24 OPBA [53.52dddd
(4=10.1, 10.1, 4.6, 4.6 Hz)] LIEE—-BLTWB M5, R EHBL L
Fh, I M/ EAOMBICD W T, swinholide € (5) (Hay.214:55.36
d, 5.36d) & 8 (H;1:64.30d) BET 27 (H21:64.29d) D NMR X R %
MV OHBIZE D, swinholide A (3) BXT B (4) LEK. C0 BT
' Co I B L7 (Chart 11), Swinholide € (5) O#EX#EE. 5 2
swinholide A (3) H— DB EMHK methyl ester § Z25x%52 &, D AR
ZEVIEBWT 3 OBA (Ae -5.2 at 280 nm) &EPLE O &K
(Ae -5.2 at 280 nm) ZWE &5, swinholide A (3) LE—TH3 L
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FZ2b5N %, LEN-T,
XBHES I =,

swinholide ¢ DMNEEZED ELLFEHEE 5

0 Or
H3CO 1 ;
NaQMe
MeQH
cu3 §: R=H
B0,
ts ‘ Ac,0/Py
3w3 24: R=Ac
0 R
9: swinholide € ’
e e
3 MG, o R=H
1 Chs
S l Ac,0/Py
o 28: R=Ac
Chart 11
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#3f Isoswinholide A DMENIERE

Isoswinholide A (§) [m/z 1411 (M+Na)*] i& swinholide A (3) Y H—4
FHREETBHN. FFHCENKESI 2ETZRD. 20 MR EFEC
B AR PV ES5 %23 (Table VII & VIII), UM U, isoswinholide
A (§) % NaOMe-MeOH W CRUE T 5L, HE{K methyl ester § BHE—XE
B LTR/R>N %, Ltzﬂfof\ 8 (& swinholide A (3) ®2D2MDF 7 b

VEAICHEISMEREARLEE 2 5N (Chart 12),
3: swinholide A

gCH3

NaQMe /MeOH

NaOMe
MeOH

8

6: isoswinholide A

Chart 12

2oMIF 7 b UEADD B, — k. isoswinholide A (§) @ HMBC XX
ZENWEBWT C (8.169.65) & Hoqr (85.34d) OFEBY V>V HH
XhkZedb, swinholide A (3) LHE Con fi&¥BILEZ. ELTHD
—# 1%, HOHAHA, HMBC YK NMR X7 M VOBFIZEXD. 7 V0
HIBo o by e EETIhBZERB Y7 LETub Y7 F 0 (64,91
dd) Z2H2ilc & '"H BEU 3C Y7 FNVEREBEURRER, CoMeHBHLE
(Table VII & VIII), UL7ZEM - T, isoswinholide A DMNEEZSOHEE

_3 0._



fLZEE ¢ BB LMICES B

I 5(Z. swinholide A (3) 7 5 isoswinholide A (§) KFEHBIT B2 LI
D, MEDCFENRZEEST 2332 BTER, I2bb, 3 /0o
BV L p-TsOH-H0 MET 3L, FRD 3 (60%) Z2ENTZLE b,

isoswinholide A (§, 12%) B X CHERMD acyl migration #E LCE
BLEEZBN2200BELAY 34 & 35 BEShE (Chart 13),

OCH3

p-TsOH-H.0
CHC1,
b
3: swinholide A 6: isoswinholide A
Chart 13
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HAa4E —BE<ZnoY R Swinholide EBoHEE G

Swinholide A (3) ik KB EEMELZ L NEEHROEEKIIH L T, &
WHMBHEERZT Uk (Table IX)s UM L. ICse ETHEBTZI L., BB
BWERZEZRUE HT-1080 (0.017 uxg/nl) tERBEVWEZHEEZRLE
PC-3 (6.0 ug/ml) T 350 FORBRIHICENHZ LE, TDZ LI,
swinholide A PR ZMMBEWE I, EEEBRNCHESYR 25
DIPETHDILZRBRULT WD,

Table IX. Swinholide A @b 'VEEEEICN T3 in vitro OHEEHE

gyl H >k ICsg (1 g/ml)
KB B R 0.04
SW-480 HEEE 0.070
KATO-111 =53 0.050
HT-1080 HMENE 0.017
T-24 BB T LS 0.046
PC-3 i B 2% 6.0
PC-8 Jiti B #8 0.12
PC-9 IR %= 0.13
PC-10 =R 8 0.11
PC-13 Jili K4 e & 0.10
QG-56 =R o 0.043
Daudi Ne—F oy b Y voefE 0.036

El,. REMROBERECELL B4 OFERB I UCHERERI OV
T, BB B&XT L1210 BEMBEECN T2 MESERBREITR> 2. ZOBE.
BEARMNOFEZHR THS nethyl ester 8, carboxylic acid 29, alcohol
30 . swinholide A (3) OKBEZEHM L EFEHRK 17,19;17°,19°-
diacetonide 13, P2 TOKEE%Z &)V I )WL L 7%= octaformate 31 ZiE7E
EBFBEHShEMPo (Chart 14), LEDN-> T, ZBEBEB LT ARE

PERORBICHLELE I BN S,
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—7%. BEMEBRKS THS swinholide B (4) © swinholide C (5) L.
swinholide A (3) AR OEELMBEEE2FLE (Zh2h B EEME
WX UT ICsp 0.04 BXT 0.05 ug/ml #7577 ) , LL. swinholide A
Q) tA-—0BEEEZFEOD. ZHOI VN BOSb—HOEANEDH
MR D isoswinholide A (§) CRHEULLMBEBEEESETFLTL S
(KB EEMAICN LT ICse 1.1 ug/ml) , COZ X, swinholide B
MEBEEEORBCELT, 3SKRANBIVAA—Sa Yy b BEREST
HBEILERBLTWNS, *?

b{e]

: R=CO0CH5
no activity
23: R=CO0H
ICsg 14 ug/ml
30: R=CH,OH
10 x#g/ml (13.7% inhibition)

13: R'=H, R2=acetonide

50 wg/ml (51.1% inhibition)
31: R'=R2=CHO

10 g g/ml (19.3% inhibition)

acH; Chart 14

*a GHREBOBBBICEBEEEMABII VTR, x5 CHREMNEET > H
TW3, ”
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5% Misakinolide A O#exf#E%E

KBS, WHMEQNEO Theonella EHM» SHBBIL —RK< 7
oY K misakinolide A Z BB L. ZOYHHEE 2 XKZ2WESEHMIZLTL
B, 101 2 RNiF 40 ER_BHRS VM UHERZEL, TOREATITN
2 ZBRWT swinholide A (3) H—OFEBEZAEL VWS, TITE
#1&. misakinolide A OV HAREEICHODWTRE Uk, Misakinolide A @
NMR XR7 My EABE. swinholide A (3) DR MV EEMLTWS
(Table X)o L7ZEH-T. misakinolide A 1t 3 LE—ONAEEEETS

AEERREVWEEFE X N,

NaQMe
MeOH

32

1) 05, -78°C
MeOH-pyridine

2) CH3SCH,

3) H,NCONHNH,-HC1
AcONa, MeOH-H,0

3: swinholide A

~Chart 15
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Table X. Comparison of 'H and '*C NMR Data for Swinholide A (3)
and Misakinolide A (7)'®-'*’ in CDCl,

IH 13C
3 7 3 7

1 S — 169.6s 170.5s
2 5.79d -— 113.3d -

3 7.58d - 152.5d -

4 - -—- 133.9s 128.3s
4-Me 1.83s 1.85s 12.0q 12.7q
5 6.08dd 7.00brt 141.2d 142.8d
8 2.18brd,2.46ddd 2.22ddd,2.37brdt 37.4¢ 37.4¢
7 4.14brdd 4.13tt 66.6d 66.0d
8 1.58m,1.63m 1.58m,1.68m 40.4¢ 41.3t
9 4.51brd 4.51dq 66.7d 66.5d
10 5.69brdd 5.65brdd 129.7d 129.8d
11 5.78brd 5.75dq 123.1d 123.2d
12 1.82m,2.27brd  1.82m,2.22n 30.2t 30.4t
13 3.86m 3.80m 65.1d 65.1d
14 1.46ddd, 2.14ddd 1.50m,2.09ddd 34.6t 33.8t
15 4.01m 3.83m 75.6d 76.7d
15-0Me 3.35s 3.18s 56.9q 57.1q
16 1.68m 1.68n 41.44d 41.0d
16-Me 0.81d 0.82d 9.0q 9.0q
17 3.83dd 3.75m 73.5d 73.9d
18 1.62m,1.69m 1.60m,1.60m 38.1¢t 38.3t
19 3.98m 3.80m 70.9d 70. 4d
20 1.75dq 1.78m 40.17d 40.3d
20-Me 0.97d 0.92d 8.9q 9.1q
21 5.36d 5.30brd 74.1d 75.3d
22 1.95m 1.90m 37.2d 37.1d
22-Me 0.84d 0.85d 8.8q 9.2q
23 3.12d 3.05dd 75.8d 76. 2d
24 1.65m 1.67nm 32.9d 33.2d
24-Me 0.99d - 0.98d 17.4q 17.7q
25 1.27m,1.38m 1.24m,1.38m 23.7t 24.0t
26 1.30m,1.90m 1.22m,1.89m 29.0t 29.2t
27 4.02m 4.00m 70.9d 71.5d
28 1.60m,1.82m 1.60m,1.82m 34.6t 35.0t
29 3.53dddd 3.55tt 72.9d 73.3d
29-0Me 3.33s 3.18s 54.8q 55.2q
30 1.18ddd,1.96m 1.17m,1.99m 38.3t 38.7t
31 3.69ddq 3.70ddg 64.3d 64.6d
31-Me 1.20d 1.20d 21.4q 21.8q
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%%, B 1E@ svinholide A (3) OFHBEEMR DOBIE C. trisemi-
carbazone diacetonide 10 ZAMULAE (9 H) . 20O 0 D 2 o4V TS
DBYTFUEERELE 33 &, 3 OBREBARAK b HHE3RAFREOL
HhEEZIRTHEFELTWVWS, 2 T, nisakinolide A (7) ZDOWT HEK
OARBERIGZTRD> 2 ICELD, swinholide A (3) & DILFNREEEN
UHagElczsd eH 2k,

Misakinolide A (7) % NaOMe-MeOH W CMHE T 3 &, EEHK nethyl
ester 32 ME—EFEPL L THESLENE (58%), 32 Z2AF J—NV-BYIVE
W, -78°C TAYV VB U=, dimethyl sulfide MM L T tri-
aldehyde A %#%. X 5({cZh % semicarbazide hydrochloride B & T
sodium acetate & fZjs U C trisemicarbazone ~ & ZFE&E L 7= (46%) (Chart
15)s ST ZWB BN trisemicarbazone k. L@ swinholide A (3) » 5
BRICHEELTCHE trisemicarbazone 33 . HENXEOHELTFSZ2ED T,
E2TCOPET—-IBLT IPLC COBLHMENRER—BLE, LEDN-T,
misakinolide A DT HABEL. ZOHRNBELESH T I ReRETB L
BTEE,

HE, BEEDOEDEEDEORRMANFALT DL EZER, BH
B, ERGY. HEREF QP LHEEFREYESREZR L. SHREFEEE
ZETA3IY70Y FBABINTETNWS, ThHEMETHD THHERS
MEORZEICID., ThE50BENHELSNMICEIhTETWS, UL, ER
KHERLULTESNEDBDZRVW TR, BREPLEBEORHAICLYE ST
W3, zhidk,. Y7oy FEMNBEHMELC LI ARV EIZMA T, #
ODE52I 70 REOUKBELZBRPTIHENREHEORILIATY
BhWwltlicbkdeiEbhb, LENS>T, SHICBVWTH, 20>kt
EVMONLAEBERBEIE challenging BF—v & HO>TW3B,

FhE, EHEIHZFRMREE 27T -#0Y- 0Y K swinholide B #
NEBZ2ESCEEFREZWULIPICLE, ChA 5O OV Rik, 44, 46 X
ik 40 BRARY, REMEL LR ChETCHIEDHORVW_ERS V|
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VEBEEBELTWS. LENST, BEBLEOWMEE. COED RSO E
BERBHOTADTOHITEZ> TN B,
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. WHEEWMH Theonella swinhoei MWEXE UBELHEES 257

swinholide A MELEBEIC D>V THEMICKRE L, B2 OLERE. WH
F—YDOBRWMBLUCXBEERBHA»D, 87 Y R swinholide
A(3) oENEEEZHSMICL 2,

. AWM » 5, swinholide A (3) OFHEM S & LT swinholides B

(4), C (3) B& U isoswinholide A (8) ¢ MALEFH_BHT I
DERRAZHEL, BLOEERIEBEIUCMET — 5 OFMRBH D 5,
ENSOWMERSOHENBEZHEENICU B,

. MHREODOHED Theonella ERMISBBEIL., ZOFHEHMBENHESE

KEhTWwEREBEEE —8#& v 0V K nisakinolide A (7) O
BEIZDWTHKRE U, swinholide A (3) *BEM TR 2IckD, 20
NBEEHSPICUE, '
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o B

AHEICEL, KEFEEEZBOZLE ) 8 AECOPSBRHERLE
7,

FRICEL., S, OFRATIVE LEE2E2RER2HROME
EHt, SNzt 08U, APEYBERPHEHE
BOK2 CEHARLET,

Fh, BREBHALCTFIVE LEENEALEL, REEE. UT B0
FRlCEHERLET, |

Fh, XEEEBTELTCVWEESZ LEARERAY GHEELE. +
HNEEL, SRBEHARE L TCVWEESE LESIRAEDATEF e A
BEERE, FABUS OEEZ LT VWAESE UL ESAYEYSH AEAEAE
(B EWENENAE) . HF BAERCCREIRELTWEESS
LEERBRESRZOH 4 CRBBLE T, |

BB, KRAY RS EREA S CNMEZORE 252 TWEES,
misakinolide A ZHEESETIWE UEARERARHER HE B S4B
HBULET, ’
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KB

AR EHMEMRUEEEZHVTHEL, REETH B,

JENeE G HASN DIP-181 BF U ¥ VEXEE (1=0.5) ZHVWTHEL
o

FABYS W HAEETHE S HX-100 BEEH L. SIMS GHALEE St
M-80 AU THEL =,

HFARBIARY MVITHIELFASHEEES 260-30 BEZHAWTHEL o

RAJRMZ AR PIVIEHILRADRNES 330 EHWTHEL =,

TubVEBBEIEB IR MV (H NMR) ZHAEEF FX-90Q (90 MHz),
B XU GX-500 (500 MHz) ZHWTHIE L. TS (80) F =ik CHCl;
(67.27) ZHWEEL UTHWE,

RER 13 ZBKIE|/ IR MY (1°C NHR) T HAEF 6X-500 (125 MHz)
ZHWTHIZE L. CDCl; (6. 77.1), CeDs (5, 128.0), methanol-d,

(6. 49.0) ZNWEREL U,

HEBKEIOT NI T 74— (HPLC) (Tidk. HESN 880 B, B
LC-5A BI| VWaters 510 B, ZRA W=, BT AICIEEH Cosmosil 5C,,, S
prep-0DS, ¥FHf{t.% Develosil-0DS, YMC ODS-A; Merck Hibar RP-18 Z %
Wiz,

BENSLIOI NS T 74 —-OW/EFE LT, Silica gel 60 (Merck,
60-230 mesh) ZHWE,

@EI7 o< NI 5 74— (TLC) I, Pre-Coated TLC Plates (Silica
gel 60F2s54, 0.25 mm, Merck) Z AW, BWHIE 1% Ce(S04),-10% aq.H,50,
BXT 5% vanillin-H.80, ZHEE L. MAROEAIC LS 2,

W, FREOFBROZL. nEIMEZ2EZLNEL L. PLC ®
TLC TEOME, B—HE2ERBLT. TAZAROREH VW ENET -5
BIMOERL L=,
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FELIEDER

BLIAORR

Swinholide A (3) o) Bipk

1988 £ 4 AMMERERMEBOEBREOKE 10~30 n OBETRE
U7Z## Theonella swinhoei (HrE&E&E. 160 kg) ZHBE UL CERBREICH
HRO, Chz7EMY (250 1) KBBULE, MBEZ2EEEHL. 5N
EKBEBEW (ca. 110 1) ZFEEExF )V (110 1) T2EAEME Uk, BEE
TFNVHHEZHEREL. BBEESE (2.66 kg) 2H =, ZD>5H 600
g BANFY V- F VEGEBHE (2:1, 2 1) CBREIY, 20LBHEY
UATNAS A (400 g) ICOH, BEZERALCAE2E %, BFRBLF )
BIUEEBIFNV-2% J— ) (10:1) THEHBUESDE 248, swinholide
A (3) 2+ (6.35 g) & swinholide D4 M (1.08 g) 28k, MAHEK
& 5 HPLC [Cosmosil 5Cyq, MeOH-Ho0 (10:1)] THHE L T. HEZICHH
L7z

Swinholide A (3) @ physical data

a white amorphous powder.

[a]p?* +16° (c=1.3, CHCl;).

IR Vaax®™C'3cm ': 3440, 3000, 2940, 1675, 1615, 1180, 985.

UV Aaax"e%"nm( e ): 270 (41400).

CD (MeOH)A &: -5.2 at 280 nn.

'H NMR (500 MHz, CDCl3) & : Table I.

_'3C NMR (125 MHz, CDCls) & .: Table II.

FABMS m/z: 1411 (M+Na)*; m/z 1388 (M)-.

Anal. Calcd for CrgHi320-0-Ho0: C, 65.70; H, 9.61.
Found : C, 66.00; H, 9.64.

_41_



B 2HDEER

Swinholide A (3) ORXF¥ )V X

. Swinholide A (3)(1 g) K A% ) —)V (10 nl) KB L. Thic
28% NaOMe-MeOH ## (2 ml) 2z, EFXTCER 1 IFHEBRLE. RIGE
azE 1LY BEBIEHD. Chz2BEBzFVTHELE, EXE2Z L DN
NaliCO; ¥, FENAKRBAKCHERE> =%, MgS0, TEH. HMEESHEL .
methyl ester 8 (992 mg, 95%) %1 3,

Methyl ester 8 ¢ physical data

a white amorphous powder.

[a]p?* -31°(c=2.8, CHCl;).

IR v aax®HC'%cm~': 3420, 3000, 2930, 1700, 1620, 1455, 1380, 980.
OV Aaax"%"nm(e): 268 (19000).

'H NMR (500 MHz, Ce¢De) & : Table I.

13C NMR (125 MHz, Ce¢D¢) S .: Table II.

FABMS m/z: 727 (M+H)*.

B—-f% TLC THRILIRORBICHEL E,

Methyl ester 17,19;21,23-diacetonide 9 @4k

Methyl ester § (992 mg) % 2,2-dimethoxypropane (10 ml) IZ¥E D L.
TR p-TsOH-Ho0 (10 mg) 22T, ERTCER 1 HFHERLE. KIS
HEM2KCHT, BRI FNVCHE,. MBLE, EREZLDHENREK
TV, HegS0, THERE, BEBH U=, HERY (1.02 8) 2V YH¥N
ATLTHELT, XY¥EY-FEbY (1:1) CHEHELESEZED., 770
mg (70%) @ methyl ester 17,19;21,23-diacetonide § %% =,

Methyl ester 17,19;21,23-diacetonide 9 ¢ physical data

a white amorphous powder.

[a]nee -26° (Q:1.3, CHClg).
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IR Vaax®"C'3cmt: 3460, 2990, 2840, 1700, 1620, 1455, 1380, 980.
UV Aaax"e%Hom(&): 266 (16000).
'H NMR (500 MHz, CDCls)& : 7.36 (1H, d, J=15.8 Hz, Hs), 6.02 (1H,
dd, J=7.3, 7.3 Hz, Hs), 5.82 (1H, d, J=15.8 Hz, H,), 5.81 (1H, m,
Hie), 5.63 (1H, dd, J=10.4, 1.8 Hz, H,e), 4.49 (1H, brd, J=7.6 Hz,
He), 3.75 (3H, s, Me ester), 1.80 (3H, s, H,-Me), 1.42; 1.37;
1.32; 1.30 (each 3H, acetonide), 1.20 (3H, d, J=6.4 Hz, Hsy-Me).
'SC NMR (125 MHz, CDCl;) & .: 167.6 (s, C;), 149.3 (d, Cs), 137.7
(d, Cs), 134.3 (s, C4), 129.5 (d, C1;), 123.6 (d, Cyg), 115.3 (d,
C2), 100.2; 98.2 (each s, acetonide), 78.9 (d), 75.3 (d), 73.1(d),
- 71.9 (d), 69.8 (d), 68.6 (d), 68.3 (d), 66.8 (d), 66.1 (d), 65.0
o (d), 64.4 (d), 57.8 (g, Cys-0Me), 55.0 (q, C.o-OMe), 51.2 (g,
Coster—Me), 41.6 (d), 40.0 (t), 38.6 (t), 37.4 (d), 37.1 (t), 36.7
(d), 36.1 (t), 34.9 (d), 34.7 (t), 32.4 (t), 30.6 (t), 30.1 (q,
acetonide), 28.9 (t), 27.9 (t), 25.8 (q, acetonide), 23.4 (q,
acetonide), 21.6 (q), 19.9 (q, acetonide), 15.7 (q), 12.4 (q),
12.2 (q), 8.2 (q), 7.9 (q).
FABMS m/z: 829 (M+Na)*, 807 (M+H)*.
B—% TLC CHRBLER., KORBICHL =,

&% 9 OX ) 73 ¥ trisemicarbazone diacetonide 10 %%

Methyl ester diacetonide 9 (390 mg) Z X% J—)V (15 nl) PP YTy
(0.75 ml) WML, -18°C TAY V%R 10 PHBET, R4OFVT v 2EE
THREUE#®. dinethyl sulfide (3 ml) Z2MACIBEEBRLEE SR
ICR 9. &KIiZ. NaOAc-3H.0 (520 mg) & semicarbazide hydrochloride
(430 mg) A% J— -k (1:1, 1 nl) BEEZREESYIC Mz, 2 BEREE
B9 %. BEM2KICHT. BFB-FNV-T¥ ) — ) (1:1) THE. HHT
B. FRHEZLD Mgh0, THHRE. HEEHLUCHERY (600 ng) %487,
ZH % HPLC [Shimpac 0ODS, MeOH-H,0 (10:1)] THEH LT trisemi-
carbazone diacetonide 10 (380 mg, 86%) % &7,
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Trisemicarbazone diacetonide 10 ® physical data

an amorphous powder.
[a]p24 +12° (c=1.8, MeOH).
IR vaaxCHC'3cm': 3480, 3420, 2990, 29406, 1690, 1565, 1425, 1380.
UV A..x"e%"nm(&): 232 (33400).
'H NMR (500 MHz, CD,0D)&: 7.29 '(1H, t, J=5.8 Hz, Hy,), 7.24(1H,
t, 4=5.5 Hz, Hs), 7.09 (1H, d, J=7.0 Hz, Hio).
13C NMR (125 MHz, CD,0D)&.: 160.1; 160.0; 159.8 (each s, C=0),
146.3 (d), 144.4 (d), 144.1 (d), 101.7 (s), 99.8 (s), 80.5 (d),
77.5 (d), 75.2 (d), 74.5 (d), 73.9 (d), 73.6 (d), 71.7 (d), 70.4
(d), 68.0 (d), 66.3 (d), 66.0 (d), 58.6 (q), 55.6 (q), 43.4 (d),
42.1 (t), 41.9 (t), 40.0 (t), 38.9 (d), 38.0 (t), 37.8 (d), 37.3
(t), 36.4 (d), 36.0 (t), 33.7 (t), 30.9 (q), 29.9 (t), 29.0 (t),
26.6 (q), 23.8 (q), 22.1 (q), 20.7 (q), 16.5 (q), 12.9 (q), 9.0
(q), 8.7 (q).

- FABMS m/z: 936 (M+Na)*, 914 (M+H)*.
B—{% HPLC THEAL. RORBIELES

Trisemicarbazone diacetonide 10 @7 )7 v L3

~ Trisemicarbazone diacetonide 10 (324 mg) @A % J—) (3 ml) BEIZ
28% NaOMe-MeOH ¥ (0.5 ml) ZMx. 2KEMBBREL =, REEBEAY%
BRI FNVETY ) —VOBREGER (1:1) tAkTHBEHEBLUE, GE2Z
D. MgS0, CTHREHE. BEBRMEL CHMEY (260 ng) 28%E, Zh%
HPLC [Shimpac 0DS, MeOH-H-0 (20:1)] THHE L T. 12,13-unsaturated
semicarbazone (11) (178 mg, 77%) ##Ek,

12,13-Unsaturated trisemicarbazone 11 @ physical data

an amorphous powder.

[a]p2* -21°(c=3.8, CHCls).
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IR vaax®"C'%cm~': 3540, 3420, 2990, 2940, 1690, 1565, 1460, 1380,
380.

OV Aaax™"nm(& ): 266 (24000).

'H NMR (500 MHz, CDCl;)&: 7.36 (1H, d, J=9.2 Hz, H,,), 6.10 (1H,
dd, J=15.4, 9.2 Hz, H,;.), 5.90 (1H, ddd, J=15.4, 7.3, 7.3 Hz,
His), 4.17 (18, m, Hye), 3.91 (1H, m, Haov), 3.71 (1H, m, H,.),
3.64 (2H, m, Hoy.21), 3.57 (1H, dd, J=7.3, 7.3 Hz, H,s), 3.45 (1H,
dddd, J=10.0, 10.0, 4.5, 4.5 Hz, Hoe), 3.27 (3H, s, H,;s-0Me), 3.27
(3H, s, H,s-OMe), 3.02 (1H, dd, J=6.0, 6.0 Hz, H,s), 2.45 (1H,
ddd, J=14.1, 7.3, 7.3 Hz, Hian), 2.15 (16, ddd, J=14.1, 7.3, 7.3
Hz, Hiss), 1.90 (1H, brd, J=12.8 Hz, Hse.), 1.33; 1.28; 1.25; 1.22
(each 3H, s, acetonide), 1.13 (3H, d, J=6.4 Hz, Hs,-Me), 0.87 (3H,
d, 4=6.7 Hz, H,,-Me), 0.78 (3H, d, J=6.8 Hz, H.,.-Me), 0.73 (3H, d,
J=6.4 Hz, His-Me or H.o-Me), 0.70 (3H, d, J=6.8 Hz, H,c-Me or
Hoa-Me).

13¢ NMR (125 MHz, CDCls) & .: 158.3 (s, carbonyl), 144.1 (d, C,:),
138.4 (d, Cy5), 128.8 (d, C,»), 100.4; 98.2 (both s, acetonide),
79.0 (d), 78.3 (d), 73.3 (d), 72.2 (d), 69.9 (d), 68.8 (d), 66.2
(d), 64.5 (d), 58.7 (q), 55.2 (q), 42.3 (d), 38.8 (t), 37.5 (d),
36.9 (d), 35.5 (t), 35.1 (d), 34.8 (t), 32.3 (t), 30.3 (q,
acetonide), 29.1 (t), 28.1 (t), 26.0 (g, acetonide), 23.6 (q,
acetonide), 21.8 (q), 20.1 (g, acetonide), 15.9 (q), 12.5 (q),
8.3 (a), 8.0 (q).

FABMS m/z: 654 (M+H)*.

B—#% HPLC CHRIEL. RORBIZHEL =,

12,13-Unsaturated semicarbazone 11 ¢ E§ QL3 _

12,13-unsaturated semicarbazone 11 (100 mg) o 80% BEEEYH (5 ml)
Z 80°C T 30 SEBRBLE. RNEAGVEHEEER., BE % HPLC
[Develosil, MeOH-H.0 (5:1)] THHE L. cyclic semicarbazone 12 (61
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mg, 70%) #&/ 7%=,

Cyclic semicarbazone 12 ¢) physical data

colorless needles.
mp 169-170°C (from Acetone-H,0).

[a]n22 +1.3°(c=0.32, MeOH).

IR vaax®HC'3cm™: 3430, 2935, 1685, 1565, 1460, 1380, 970.
UV A ,.<"e%"nm(e ): 227 (9800).

'H NMR (500 MHz, CD,0D) & : Table I.

13C NMR (125 MHz, CD30D) & .: Table II.

SIMS m/z: 596 (M+Na)*, 574 (M+H)"*.

HRSIMS Calcd for CoolseN30g m/z:
/2:

574.406.
574.397.

1=
155

Found

=
1N

17,19;17°,19°-Diacetonide 13 D4 iR

_Swinholide A (3, 100 mg) @ 2,2-dimethoxypropane ¥ (2 ml) 2
p-TsOH-H.0 (5 mg) ZMA T, 1KHEERTERCERLE. RIEEAD
ZEEB T )V AN NallCOs KBWE SABMH LE. BBz FVEZED
BAA NaCl KW TV, MgS0, CeBsk, MEBMH L clHMmdEm (101
ng) 2%k, THh % HPLC [Cosmosil 5C,¢ MeOH-H.0 (20:1)] THEL T
17,19;17°,19"-diacetonide 13 (75 mg, 71%) 2 &=,

17,19:;17°,19’-Diacetonide 13 @ physical data

a white amorphous powder.

[a]p2* -70° (c=5.0, CHCls).

IR vaax®H'3cm™': 3480, 2990, 2945, 1685, 1620, 1460, 1380, 985.
UV An.x"*%"nm(e): 268 (41800).

'H NMR (500 MHz, CDCls) & : 7.35 (2H, d, J=15.6 Hz, Hs.sz+), 6.01
(2H, dd, J=6.8, 6.8 Hz, Hs.s+), 5.82 (2H, d, J=15.6 Hz, Hp. .+),
5.81 (2H, m, Hy1.11°), 5.84 (20, dd, d=10.4, 2.0 Hz, Hia.101),
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5.41 (26, d, J=10.4 Hz, Ho1.2:'), 4.47 (2H, brd, J=8.8 Hz, He.o*),
4.07 (20, m, He.7e), 4.01 (2H, m, Hoq.20+), 3.88 (20, m, Hie.10%),
3.80 (28, m, His.1s°), 3.77 (2H, m, Hyi7.17¢), 3.71 (2H, n,
His.1s*), 3.66 (2H, m, Hsy.s1¢), 3.54 (2H, dddd, J=10.2, 10.2,
4.6, 4.6 Hz, Hoo.20+), 3.34; 3.33 (both 6H, s, Hys.1s+-ONe,
Hoo.29+-0Me), 2.96 (20, d, J=9.8 Hz, Hos.»s+), 2.48 (2H, ddd,
J=15, 7, 7 Hz, Hea.c'a), 2.41 (20, ddd, J=15, 6, 6 Hz, Hev.6's)>
2.22 (20, brd, J=17 Hz, Hi2a.127a), 1.82 (6H, s, Hy. s¢-Me), 1.31;
1.24 (both 6H, s, acetonide), 1.20 (6H, d, d=6.1 Hz, Hsy.2;*-Me),
1.00 (6H, d, J=6.7 Hz, Hos.24+-Me), 0.90 (6H, d, J=7.0 Hz,
Hog.20v-Me), 0.81 (6H, d, J=7.0 Hz, Hop.o0+-Me), 0.79 (6H, d,
d=T7.0 Hz, H;6.16*-Me).

13C NMR (125 MHz, CDCls) & .: 168.5 (s, Ci.¢+), 150.2 (d), 138.7
(d), 134.7 (s), 129.5 (d), 124.0 (d), 115.6 (d), 98.6 (s), 78.5
(d), 75.9 (d), 74.0 (d), 73.4 (d), 71.7 (d), 70.1 (d), 68.0 (d),
67.9 (d), 67.6 (d), 66.3 (d), 64.6 (d), 58.7 (q), 55.3 (q), 42.8
(d), 40.4 (t), 39.2 (d), 38.9 (t), 37.4 (d), 37.0 (t), 36.8 (t),
35.0 (t), 33.1 (d), 32.4 (t), 30.7 (&), 30.2 (q, acetonide), 29.4
(t), 24.2 (t), 21.9 (q), 19.6 (g, acetonide), 18.0 (q), 12.6 (q),
9.9 (q), 9.2 (q), 8.2 (a).

FABMS m/z: 1491 (M+Na)*.

B—ft% HPLC CHREL. ROREICHE UL,

17,19:17°,19°-Diacetonide 13 & p-bromobenzoyl 4k

17,19;17°,19 -Diacetonide 13 (25 mg) OE VYT VBEK (2 nl) & p-

bromobenzoyl chloride (155 mg) ZM %, 70°C T2HMBET CBF L =

RSB EHERLT F)V L8 NaliCo, KBWEe CHEHHBLE, AEE %
EhfameEAkCHE WL, HgS0, THER. BEEELUCHERD (72 ng)
#18k, Th# HPLC [Cosmosil 5C,s, MeOH-EtOAc (10:3)] THHEUL T
7,7 -di-p-bromobenzoate 14 (3 mg, 9%), 7,7 ,23-tri-p-bromobenzoate
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15 (10 mg, 29%) BXC 7,7°,23,23 -tetra-p-bromobenzoate 16 (7 mg,
18%) =8/ k.

7,7’ -Di-p-bromobenzoate 14 ¢ physical data

a white amorphous powder.

[ax]p2* -93°(c=3.4, CHCl;).

IR v aaxCHC'%cm~t: 3490, 2990, 2945, 1720, 1620, 1590, 1380, 1270,
985.

UV Aaax"°%"nm(e): 250 (65900), 267 (sh, 60100).

'H NMR (500 MHz, CDCls) & : 7.87;‘7.59 (both 4H, d, J=8.5 Hz,
benzoate), 7.33 (2H, d, J=15.6 Hz, Hs.s+), 5.97 (2H, dd, J=7, 7
Hz, Hs.s*), 5.84 (2H, d, J=15.6 Hz, Ho.o+), 5.83 (2H, m, Hyq.14¢),
5.66 (2H, d, J=9.8 Hz, Hia.10°), 5.41 (2H, d, J=10.1 Hz, Hoy. oy),
5.34 (2H, dddd, J=6.4, 6.4, 6.4, 6.4 Hz, Hs -+), 4.31 (2H, brd,
4=9.5 Hz, He.9v), 4.01 (2H, m, Ha7.27¢), 3.88 (2H, m, Hio.197),
3.79 (2H, m, Hiz.17¢), 3.70 (4H, m, His.;5+ and Hzy.5:¢), 3.61
(28, m, His.12+), 3.55 (2H, dddd, J=10.4, 10.4, 4.6, 4.6 Hz,
Hoo.297), 3.34; 3.29 (both 6H, s, Hys.15*~0Me and Hoq.oo¢-0Me),
2.95 (2H, brd, J=7.6 Hz, Hos.25¢), 2.80 (2H, ddd, J=15.6, 6.1, 6.1
Hz, Hea.6'a), 2.70 (2H, ddd, J=15.6, 7.3, 7.3 Hz, Hes.6%s), 1.80
(6H, s, Hs.av-Me), 1.33; 1.23 (both 6H, s, acetonide), 1.20 (6N,
d, J=6.1 Hz, Hsy.s1°-Me), 1.00 (6H, d, J=7.0 Hz, Hos.o4+-Me), 0.90
(6H, d, J=7.0 Hz, Hsa.2e*-Me), 0.81 (6H, d, J=6.4 Hz, H... oo+-Me),
0.80 (6H, d, J=6.7 Hz, Hye.16*-Me).

'*C NMR (125 MHz, CDCl3) & .: 168.5 (s, Cy..+), 165.3 (s, benzoate
carbonyl), 150.0 (d, Cs.5+), 136.4 (d, Cs.s5¢), 135.3 (s, C4.4v),
131.9 (2C, d, benzoate), 131.4 (2C, d, benzoate), 129.2 (s,
benzoate), 129.1 (d, Cis.1e*), 128.3 (s, benzoate), 124.8 (d,
Cii.11¢), 116.0 (d, Co.-+), 98.5 (s, acetonide), 76.0 (d,
Cis.15), 75.9 (d, Cos.os¢), T4.2 (d, Cor.21%), 73.4 (d, Cos.z0t),
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72.7 (d, C27.271), 71.6 (d, Cs.2¢), 70.3 (d, €Ci7.477), 70.0 (d,
Co.9v), 67.5 (d, Cig.10¢), 65.1 (d, Cis.13°*), 64.6 (d, Csy.31"),
58.0 (q, Cis5.15+-0Me), 55.3 (g, Cog.20*-0Me), 42.8 (d, Cic.16°),
39.1 (d, Coe.20*), 38.9 (t, Cs0.307), 38.1 (t, Cs.5+), 37.8 (t,
Cia.1av), 37.3 (d, Cos.20%), 35.0 (t, Cos.26%), 33.8 (t, Co.5°),
33.0 (d, Cas.24°), 32.2 (t, Cig.18°), 31.1 (t, Ci2.427), 30.2 (g,
acetonide), 29.4 (t, Coe.267), 24.2 (t, Css5.25%), 21.9 (q,
Ca1.31-Me), 19.6 (q, acetonide), 18.0 (g, Cas.24¢-Me), 12.6 (q,
Co.av-Me), 9.8 (q, Cro.204-Me), 9.2 (q, Cop.02+-Me), 8.1 (q,
Cis.16*Me).

FABMS m/z: 1858 (M+Na)*.

B—i#% HPLC CTHEREL ko

7,7°,23-Tri-p-bromobenzoate 15 ¢ physical data

a white amorphous powder.

[a]p2° -67° (c=0.78, CHCls).

IR Vaax®"C'3%cm™": 3480, 2990, 2940, 1710, 1620, 1590, 1270, 980.
UV Aqax"e%"nm(&): 247 (88900), 270 +(sh, 63300).

'H NMR (500 MHz, CDCls)& : 7.87; 7.86; 7.77; 7.58; 7.57; 7.42
(each 2H, d, J=8.6 Hz, benzoate), 7.35 (1H, d, J=15.6 Hz, Hz),
7.17 (1H, d, J=15.6 Hz, Hs), 6.00 (1H, dd, J=7, 7 Hz, Hsr), 5.87
(14, m, Hs), 5.86 (2H, m, Hyy.4y¢), 5.84 (1H, d, J=15.8 Hz, H,«),
5.68 (1H, d, J=11.3 Hz, H,e or Hipr), 5.65 (1H, d, J=11.8 Hz, H,e
or Hie'), 5.62 (1H, d, J=15.8 Hz, Hp), 5.40 (2H, m, Hay.217), 5.37
(28, m, Hy.-¢), 4.97 (1H, dd, J=7.3, 5.5 Hz, H.s), 4.29 (2H, m,
Ho.o+), 3.34 (3H, s), 3.29 (6H, s), 3.27 (3H, s), 2.94 (1H, brd,
J=9.8 Hz, Hos¢), 1.80 (3H, s, Hyt-Me), 1.64 (3H, s, H,-Me), 1.35;
1.32; 1.27; 1.22 (each 3H, s, acetonide), 1.20 (3H, d, J=6.5 Hz,
Hsy-Me or Hsqe-Me), 1.04 (3H, d, J=7.0 Hz), 1.00 (3H, d, J=6.1 Hz,
Hs;-Me or Hsye-Me), 0.97 (3H, d, J=7.0 Hz), 0.93 (3H, d, J=7.0
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Hz), 0.87 (3H, d, J=7.0 Hz), 0.80 (3H, d, J=7.0 Hz), 0.78 (3H, d,
J=7.0 Hz), 0.76 (3H, d, J=7.0 Hz).

13C NMR (125 MHz, CDCl3) & .: 168.7 (s), 166.0 (s), 166.0; 165.9;
165.2 (each s, benzoate carbonyl), 150.1 (d), 148.6 (d), 136.4
(d), 135.4 (d), 135.3 (d), 132.1 (s), 132.0 (s), 131.8 (4C, d,
benzoate), 131.5 (2C, d, benzoate), 131.4 (2C, d, benzoate), 131.3
(s), 131.2 (4C, d, benzoate), 129.4 (s), 129.3 (s), 129.1 (d),
129.1 (d), 128.2 (s), 127.6 (s), 124.8 (d), 124.8 (d), 117.4 (d),
116.0 (d), 98.5 (2C, s, acetonide), 80.7 (d), 75.9 (d), 75.8 (d),
75.7 (d), 74.2 (d), 73.4 (d), 73.3 (d), 72.4 (d), 72.3 (d), 72.2
(d), 71.6 (d), 71.3 (d), 70.2 (d), 70.0 (d), 69.9 (d), 69.7 (d),
67.3 (d), 67.1 (d), 65.1 (d), 64.9 (d), 64.6 (d), 64.5 (d), 58.1
(q), 58.0 (a), 55.3 (a), 55.3 (q), 42.8 (d), 42.7 (d), 40.2 (d),
39.1 (d), 38.9 (t), 38.1 (t), 38.0 (t), 37.9 (t), 37.7 (t), 37.3
(d), 35.2 (d), 35.1 (2C, t), 33.8 (t), 33.7 (d), 33.0 (d), 32.6
(t), 32.3 (t), 31.2 (t), 31.1 (t), 30.3 (2C, q), 30.2 (t), 29.4
(t), 28.3 (t), 28.2 (t), 24.2 (t), 21.9 (a), 21.7 (q), 19.6 (q),
19.6 (q), 18.0 (a), 16.5 (a), 12.6 (q), 12.4 (q), 11.3 (q), 10.0
(a), 9.8 (a), 9.1 (a), 8.0 (2C, q).

FABMS m/z: 2041 (M+Na)*, 2019 (M+H)*.

B—ft% HPLC THER L %o

7,7°.,23,23’-Tetra-p-bromobenzoate 16 ¢ physical data

a white amorphous powder.

[a]p,24 -47° (c=0.38, CHCl;).

IR Vgax®H¢'3cm~': 2990, 2930, 1710, 1620, 1590, 1270, 980.

UV Anax™e%"nm( e ): 247 (100000), 270 (sh, 56000).

1§ NMR (500 MHz, CDCls) & : 7.89; 7.78; 7.59; 7.43 (each 4H, d,
J=8.6 Hz, benzoate), 7.20 (2H, d, J=15.7 Hz, Hs s*), 5.88 (2H, m,
Hs.s¢), 5.86 (2H, m, Hys.11°¢), 5.69 (20, d, J=10.1 Hz, Hio.1g°),
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5.63 (2H, d, J=15.6 Hz, H,.o+), 5.42 (2H, d, J=9.5 Hz), 5.38 (2K,
m), 4.98 (2H, dd, J=7, 7 Hz), 4.29 (2H, m, He.or), 3.90 (2d, m),
3.76 (6H, m), 3.62 (2H, m), 3.51 (2H, m), 3.46 (2H, m), 3.29; 3.27
(both 6H, s, His.ist-OMe and Hoo.oor—0Me), 2.71 (2H, m), 2.29 (2H,
m), 1.64 (6H, s, Hy.or-Me), 1.34; 1.25 (both 6H, s, acetonide),
1.04 (6H, d, J=7.0 Hz, Hoo.oov-Me or Hos.oq+-Me), 0.99 (BH, d,
d=6.1 Hz, Hs1.310-Me), 0.98 (6H, d, J=6.4 Hz, Hso.oo¢-Me or
Hos.240-Me), 0.91; 0.76 (both 6H, d, J=7.0 Hz, Hie..s+-Me and
Hoo.20v-Me).

FABMS m/z: 2224 (M+Na)*, 2202 (M+H)*.

B—t% HPLC THEREL k&,
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BE2EORERR

B1LHORR

7.7’ -Di-p-bromobenzoate 14 @ Swern EE{t

ZETFT -78°C cHH LE oxalyl chloride (18 u1) @ CHClp (0.5
nl) HKEEEPLERMS dimethyl sulfoxide (29 ul) 2WFTLE. ZO
2 4%, 7,7 -di-p-bromobenzoate 14 (34 mg) @ CH:Cl, ¥ (1.5 ml) %
WFL. -78°C T 15 SHERUE, WWT triethylamine (129 ul) %%
FTUL., -78C T 10 4. ZLTHRLEHPEZRERVLBEZERIR U,
REBEEMZKICHT. BBz F VvV CHEMELE, EREBZE DENRE
KCH- =%, MgS0, CHE. REEHELU ., HERY (80 ng) 2 HPLC
[Cosmosil 5Cys, MeOH-H.0 (5:1)] THHE U T 23,23 -diketone 17 (28
mg, 83%) &/ 7%,

23,23’-Diketone 17 @ physical data

colorless plates.

mp 100-101°C (from MeOH-EtOAc).

[a]lp2® -56°(c=0.99, CHCI:).

IR Vaax®"¢'cem~': 2990, 2930, 1710, 1620, 1590, 1450, 1380, 1270,
980.

UV A aax™"nm( & ): 248 (54700).

CD (MeOH)A & : -76 at 272 nm, +80 at 241 nm.

'H NMR (500 MHz, CDCl;)& : 7.87; 7.60 (each 4H, d, J=8.6 Hz,
benzoate), 7.23 (2H, d, J=15.7 Hz, Hs;.s+), 5.93 (2H, dd, J=7.1,
7.1 Hz, Hs.s¢), 5.84 (2H, m, Hyy.11¢), 5.77 (2H, d, J=15.7 Hz,
Ho.2t), 5.67 (2H, brd, J=10.3 Hz, Hia.1e¢), 5.40 (2H, dd, J=9.5,
2.2 Hz, Hay.24¢), 5.37 (2H, m, He. 7¢), 4.28 (2H, brd, J=9.5 Hz,
Ho.ov), 3.95 (2H, m, Hor.p7¢), 3.86 (2H, dd, J=6.6 Hz, Hig.197),
3.81 (2H, ddd, J=8.1, 8.1, 5.5 Hz, Hyr.17¢), 3.71 (20, m,
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His.15+), 3.69 (2H, m, Hsq1.3:¢), 3.61 (2H, m, Hys.12¢), 3.51 (2H,
m), 3.49; 3.30; 3.27 (each 6H, s), 3.06 (2H, dq, J=2.2, 7.0 Hz,
Hoz.20v), 2.84 (2H, ddg, J=6.7, 6.7, 6.7 Hz, Hos.247), 2.69 (4H,
dd, J=6.4, 6.4 Hz, Hea.60.6%.670), 1.76 (6H, 5, Hs 4*-Me), 1.27;
1.26 (each 6H, s, acetonide-Me), 1.18 (6H, d, J=6.3 Hz,
Hs1.31+-Me), 1.12 (6H, d, J=7.3 Hz, Hos.osv-Me), 1.09 (3H, d,
J=7.0 Hz, Hoo. o.0-He), 0.95 (6H, d, J=7.0 Hz, Hop.oar-Me), 0.80
(6H, d, J=7.0 Hz, His.161-Me).
t3C NMR (125 MHz, CDCl3) & .: 214.4 (s, Coz.23¢), 165.8 (s, Cy.q7),
165.1 (s, benzoate carbonyl), 149.1 (d, €3.35¢), 135.4 (s, Cq.41),
135.3 (d, Cs.s+), 131.7 (4C, d, benzoate), 131.1 (4C, d,
benzoate), 129.2 (s, benzoate), 128.9 (d, Cie.10'), 128.1 (s,
benzoate), 124.7 (d, Ci1.11+), 116.4 (d, Co.2+), 98.5 (s,
acetonide), 75.7 (d, Cis.1s¢), 73.1 {d, Co9.20°), 72.4 (d,
Cor.27'), 72.0 (d, Coy.21¢), 71.9 (d, Cr.7¢), 70.1 (d, Ciz.17%),
69.4 (d, Co.ov), 67.1 (d, Cis.1s¢), 64.9 (d, Cis.15¢), 64.6 (d,
Car.317), 57.8 (a, Cys.15+-0Me), 55.2 (g, Coo.oe¢r-0Me), 44.4 (d,
Coz.221), 44.1 (d, Cos.247), 42.4 (d; Cis.16%), 39.6 (d, C20.207),
39.0 (t, Cse.307), 37.6 (t, Cs.5¢), 34.5 (t, C2s.2s¢), 33.7 (t,
Co.s'), 32.4 (t, Cig.18¢), 31.0 (t, Ci2.127), 30.2 (q, acetonide),
29.1 (t, Cee.261), 28.5 (t, Cos.25¢), 21.9 (q, Czy.3s¢-Me), 19.5
(q, acetonide), 17.3 (q, Cos.247-Me), 12.5 (g, C,.s¢-Me), 9.8 (q,
Coe.20v"Me), 9.2 (q, Crz.220-Me), 7.9 (g, Ci6.161-Me).
FABMS m/z: 1980 (M+triethanolamine+H)*.
Anal. Calcd for CogHi1420,2Br,- 2CH;0H: C, 63.34; H, 7.97; Br, 8.44.
Found : C, 63.06, H, 7.80; Br, 8.40.

23,23’ -Diketone 17 O X5 EBH
WMENEEFHFEHNC. Y3774 MNE) 7 O0A—¥ —CHRELE
Co-Ka HTHELE,
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ERFEFNT Y EUTOHEDD TH B,
CooHia2020Bro- 2CH,0H, Mr=1896.07,
B ER (monoclinic), Z=fE&: P2,,
a=14.500(2) &, b=21.249(3) &, ¢=18.987(3) &, B=103.00(1)°,
V=5700(1) &3, I=2, Da=1.105 g-cm %, F(000)=2024.
HEMELEBEBLCERTHRICIDEN L, B _RELLIDESEL
Ukoe -
R=0.075, Rw=0.089 (6618 K&) T&H o k.

__5 4_



B2HORER

23,23°-Di~(+)-(R)-MTPA ester-18 MFEE

7,7’-Di-p-bromobenzoate 14 (16.6 mg) MUY Y HB®W (0.5 ml) I
(+)-(R)-ax -methoxy-a-(trifluoromethyl)phenylacetyl (MTPA) chloride
(90 mg, 30 equiv.) ZHTF L. £FTF 70°C T 3 BHEBRLE. NGRS
MEXKCHT, Rz F NV TCHEBLUE, EREZEDENRE K CHEEE.
MgS0, THZBE, WHEEH U THERY (83 ng) 25 =, ch® HPLC
[Cosmosil 5C,5, MeOH-EtOAc (5:1)] THB U T 23,23°-di-(+)-(R)-MTPA
ester 18 (3.2 mg, 24%) =&, HIRWHE 14 (0.5 ng, 5%) EZEENLE,

23,23°-Di-(+)-(R)-MTPA ester 18 ¢) physical data
a glassy solid.
[a]p2™ -37° (c=0.32, CHCl;).
IR v aax®"C'3%cm': 2930, 1720, 1620, 1590, 1450, 1380, 980.
UV A ..x"°%"nm{&e): 252 (53800).
'H NMR (500 MHz, CDCl,)& : 7.26 (2H, d, J=15.6 Hz, Hs; s+), 5.95
(2H, dd, J=7.0, 7.0 Hz, Hs.s+), 5.827(2H, m, Hyy.11¢), 5.79 (20,
d, J=15.6 Hz, Ho..¢), 5.67 (28, brd, J=8.5 Hz, Hig.1a+), 5.39 (2H,
m, Hy -+¢), 5.05 (20, d, J4=9.2 Hz, Hpy.21+), 4.93 (2H, dd, J=8.9,
4.4 Hz, Has.23¢), 4.29 (2H, brd, J=8.5 Hz, He.o*), 3.95 (2K, m,
Hov.27¢), 3.76 (2H, m, His.15¢), 3.66 (2H, m, Hsy.31¢), 3.57 (20,
m, Hisz.137), 3.52 (2H, m, Hzs.20¢), 3.51 (20, m, His.197), 3.33
(6H, s, Hog.29+-0Me), 3.30 (6H, s, His.1s51-0Me), 2.70 (4%, t,
Jd=6.5 Hz, Hea.o0.6%a.6'p), 2.27 (2H, dg, J=8.9, 7.0 Hz, Hsp.02¢),
1.80 (6H, s, Hs.4+-Me), 1.25; 1.21 (each 6H, s, acetonide), 1.19
(6H, d, J=6.1 Hz, Hsy.3,7-Me), 0.92 (6H, d, J=7.0 Hz, Hos.o4+-Me),
0.88 (6H, d, J4=7.0 Hz, Hop.2,+-Me), 0.81 (6H, d, J=7.0 Hz,
Hog.20+-Me), 0.76 (6H, d, J=7.0 Hz, Hys.161-Me).
'3C NMR (125 MHz, CDCl;) & .: 166.1 (s), 165.9 (s), 165.2 (s),
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148.6 (d), 135.5 (s), 135.2 (s), 132.5 (s), 132.0 (s), 131.8 (2C,
d), 131.2 (2¢, d), 129.4 (d), 129.1 (s), 128.2 (2C, d), 128.2 (d),
128.0 (2¢, d), 124.8 (d), 117.1 (d), 98.4 (s, acetonide), 82.0
(d), 75.5 (d), 73.3 (d), 72.0 (d), 71.7 (d), 69.8 (d), 69.7 (d),
67.1 (d), 64.8 (d), 64.7 (d), 58.1 (q), 55.6 (q), 55.3 (q), 42.5
(d), 39.9 (d), 38.8 (t), 38.1 (t), 37.7 (t), 35.6 (d), 35.1 (t),
34.0 (d), 33.9 (t), 32.7 (t), 31.3 (t), 30.1 (q, acetonide), 29.1
(t), 26.3 (t), 21.8 (q), 19.6 (q, acetonide), 16.4 (q), 12.7 (q),
10.3 (q), 9.4 (q), 8.0 (qa).

FABMS m/z: 2289 (M+Na)*.

B—$#% HPLC THEERE L. NMR BITOERE U %o

23,23°-Di-(-)-(8)-MTPA ester 19 DFEH

7,7’ -Di-p-bromobenzoate 14 (10.6 mg) O VY I Y HBW (0.5 nl)
(-)-(8)-a-methoxy-a -(trifluoromethyl)phenylacetyl (MTPA) chloride
(90 mg, 30 equiv.) ZHF T L. BXT 70°C T 3 REBRLE, RRES
MEKCHT, BB F NV CHELUE, ABEZ L DENRBEKTHRER.
 MgS0, THE. MEBHE LU CHERY (84 ng) 28 %=, ZTh#E HPLC
[Cosmosil 5Cy¢, MeOH-EtOAc (5:1)] THRE L T 23,23’ -di-(-)-(S8)-MTPA
ester 19 (3.2 mg, 24%) %, HFEWHE 14 (0.5 mg, 5%) ZEIWN L=,

23,23°-Di-{-)-(S)-MTPA ester 19 ¢) physical data
a glassy solid.
[a]p2® -35°(c=0.32, CHCL,;).
IR Vv aax®f¢'3cm': 2930, 1720, 1620, 1590, 1450, 1380, -980.
UV A aax"%"nm(e): 252 (57600).
'H NMR (500 MHz, CDCl;)&: 7.32 (2H, d, J=15.6 Hz, Hs3 . s¢), 5.96
(2H, dd, J=7.0, 7.0 Hz, Hs.5+), 5.85 (2H, d, J§=15.6 Hz, Hp..¢),
5.84 (20, m, Hyy.44¢), 5.67 (2H, brd, J=10.1 Hz, Hig.1e*), 5.39
(2H, m, He. 74), 5.08 (2H, d, §=9.2 Hz, Hoq.24¢), 4.89 (2H, dd,
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J=9.5, 2.8 Hz, Hs3.22+), 4.29 (2H, brd, J=7.5 Hz, He. o), 3.89
(20, m, Hov.27¢), 3.76 (2H, m, His.15¢), 3.74 (2H, m, Hiq.477),
3.58 (2H, m, His.15¢), 3.57 (2H, m, Hs1.54¢), 3.56 (2H, m,
Big.197), 3.48 (2H, m, Hog.20¢), 3.33 (6H, s, Hog.29¢-0Me), 3.32
(60, s, Hys.15+-0Me), 2.70 (4H, dd, J=6.5, 6.5 Hz, Hsa.60.
6%'a.6%), 2.20 (20, dg, J4=9.5, 7.0 Hz, Hop.20+), 1.80 (6H, s,

By sv-Me), 1.27; 1.24 (both 6H, s, acetonide), 1.16 (6H, d, J=6.1
Hz, Hsy.310¢-Me), 0.94 (8H, d, J=7.0 Hz, Hoo. .ov-Me), 0.82 (12H, d,
d=7.0 Hz, Hze.20'-Me and Hoy.p4¢-Me), 0.78 (6H, d, J=7.0 Hz,
His.160-Me), ' 7

13C NMR (125 MHz, CDCls) & .: 166.0 (s), 165.9 (s), 165.2 (s),
148.9 (d), 135.5 (s), 135.3 (d), 132.2 (s), 131.8 (2C, d), 131.2
(2¢, d), 129.5 (d), 129.4 (s), 129.1 (d), 128.3 (2C, d), 128.2
(2¢, d), 128.1(s), 124.8 (d), 116.9 (d), 98.5 (s, acetonide),
81.3 (d), 75.5 (d), 73.3 (d), 72.5 (d), 72.1 (d), 71.6 (d), 69.8
(d), 69.7 (d), 67.1 (d), 64.8 (d), 64.6 (d), 58.2 (a), 55.6 (q),
55.3 (q), 42.6 (d), 39.8 (d), 38.8 (t), 38.1 (t), 37.6 (t), 35.6
(d), 35.0 (t), 34.0 (d), 33.9 (t), 32.7 (t), 31.3 (t), 30.2 (q,
acetonide), 29.1 (t), 25.7 (t), 21.8 (q), 19.6 (q, acetonide),
16.2 (q), 12.6 (q), 10.1 (q), 9.5 (a), 8.0 (a).

FABMS m/z: 2289 (M+Na)*.

B—{f% HPLC CTHEFEL. MR BiroEBERE Uk,

7,7 -Di~(+)-(R)-MTPA ester 20 O HE
Swinholide A 17,19;17’,19°-diacetonide 13 (59 mg) OP VY VEEK

(0.5 m1) Iz (+)-(R)-c-methoxy-a-(trifluoromethyl)phenylacetyl
(MTPA) chloride (102 mg, 5 equiv.) ZHF L. ERTERT 3 KHER
Lo RIBRGWZKICHT, MRz F N THELE, AEBZLDHENR
BATHER, HgS0, THRR, BERBELUTHERY (135 ng) 28 %L. &
f % HPLC [Cosmosil 5Cis, MeOH] THHE LT 7,7 -di-(+)-(R)-MTPA
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ester 20 (22 mg, 29%) ##/7%=,

7,7’ -Di-(+)-(R)-MTPA ester 20 & physical data

a glassy solid.

[a@]p2® -38°(c=1.7, CHCls).

IR Vaax®c'3cm~1: 3520, 2940, 1750; 1700, 1625, 1460, 1385, 990.
UV Aaax"e%"nm(e): 263 (39000).

'H NMR (500 MHz, CDCl;) & : 7.50 (41, d, d=6.7 Hz, phenyl), 7.39
(6H, m, phenyl), 7.27 (2K, d, J=15.6 Hz, Hs. 3¢}, 5.85 (2H, d,
J=15.6 Hz, H> ,+), 5.84 (2H, m, Hs.5*), 5.79 (2H, m, Hiq.11¢),
5.53 (2H, brd, J=10.1 Hz, Hye.1e*), 5.40 (20, d, J=10.1 Hz,
Ho1.21), 5.34 (2H, dddd, J=7, 7, 7, 7 Hz, H;.7+), 4.13 (2H, brd,
J=9.8 Hz, He.o*), 4.01 (20, m, Hov.27¢), 3.86 (2H, m, Hie.10¢),
3.77 (2H, m, Hy7. 17v), 3.68 (4H, m, His.1s*.31.31¢), 3.54 (4H, m,
Hiz.13%.20.20¢), 3.51 (6H, s), 3.34 (6H, s), 3.29 (6H, s), 2.96
(20, d, J=9.8 Hz, Hos.237), 2.72 (2H, ddd, J=14, 7, 7 Hz,
Hea.6va), 2.68 (2H, ddd, J=14, 7, 7 Hz, Hes.s*s»), 1.80 (6H, s,

Hy. 40-Me), 1.24 (6H, s, acetonide), 1.20 {6H, d, J=6.4 Hz,
Hsy.31°-Me), 1.19 (6H, s, acetonide), 1.02 (6H, d, J=6.7 Hz), 0.89
(60, d, 4=7.0 Hz), 0.80 (6H, d, J=7.0 Hz), 0.78 (6H, d, 4=7.3 Hz).
13C NMR (125 MHz, CDCls) & .: 168.4 (s), 166.3 (s), 149.6 (d),
135.9 (s), 135.5 (d), 132.2 (s), 129.8 (d), 129.0 (d), 128.5 (2cC,
d), 127.5 (2C, d), 124.7 (d), 116.5 (d), 98.5 (s, acetonide), 76.0
(d), 75.8 (d), 74.7 (d), 74.2 (d), 73.4 (d), 71.6 (d), 70.2 (d),
70.0 (d), 67.5 (d), 64.9 (d), 64.6 (d), 58.3 (a), 55.4 (q), 55.3
(q), 43.1 (d), 39.2 (d), 38.9 (t), 38.7 (t), 37.5 (t), 37.3 (d),
35.1 (t), 33.9 (t), 33.1 (d), 32.4 (t), 31.1 (t), 30.1 {(q,
acetonide), 29.4 (t), 24.3 (t), 21.9 (q), 19.5 (g, acetonide),
18.1 (a), 12.6 (g), 9.8 (a), 9.2 (a), 8.2 (q).

FABMS m/z: 1923 (M+Na)*.
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B—f% HPLC THER L. NMR BATICH L =,

7,7°-Di-{(-)-(§)-MTPA ester 21 (FFiE

Swinholide A 17,19;17°,19-diacetonide (13) (53 mg) O¥ VY YV EEK
(0.5 ml1) & (-)-(8)-a-methoxy-a-(trifluoromethyl)phenylacetyl
(MTPA) chloride (91 mg, 5 equiv.) ZW T L. LETZEHT1IBEERL
Zo MIBEREMEKICHY. BBz FVTHE LE, BHEZ DEANIAE
KTHER, UgS0, THR. BEBEHLCHERY (122 ng) 287%, - h
% HPLC [Cosmosil 5C,s, MeOH] TH® L T 7,7°-di-(-)-(8)-MTPA ester
21 (32 mg, 46%) %%/ %k,

7,7°-di-(-)-(S)-MTPA ester 21 @ physical data
a glassy solid.
lalp2® -80°(c=1.8, CHCl,).
IR vanax®'3cm™': 3520, 2940, 1745, 1695, 1620, 1455, 1380, 985.
UV A gax"e%"nm(e): 263 (37000).
'H NMR (500 MHz, CDCls) & : 7.51 (4H, d, J=7.3 Hz, phenyl), 7.40
(60, m, phenyl), 7.17 (2H, d, J=15.6"Hz, Hs.5+), 5.83 (2§, n,
Hii.11¢), 5.82 (20, d, J=15.6 Hz, H,..+), 5.87 (2H, dd, d=7.1, 7.1
Hz, Hs.s1), 5.61 (2H, brd, J=10.1 Hz, Hie.10%), 5.40 (28, d,
d=10.1 Hz, Ha1.240), 5.25 (2H, dddd, J=7, 7, 7, 7 Hz, Hy 7z1), 4.26
(2H, brd, J=9.5 Hz, He.er), 4.01 (2H, m, Hov.29¢9), 3.85 (2H, dd,
d=7.0, 7.0 Hz, Hig.1ev), 3.77 (2H, dd, J=8.5, 5.9 Hz, Hy7.47¢),
3.70 (20, m, Hay.21¢), 3.65 (2H, dd, J=6.4, 6.4 Hz, His.15¢), 3.56
48, m, Hi3.15%.29.207), 3.54 (6H, s), 3.34 (6H, s), 3.26 (6H, s),
2.96 (2H, d, J=9.8 Hz, Hps.25¢), 2.71 (20, ddd, J=14, 7, 7 Kz,
Hea.sva), 2.60 (2H, ddd, J=14, 7, 7 Hz, He,.6tb), 1.74 (BH, s,
He. ae-Me), 1.25 (6H, s, acetonide), 1.20 (6H, d, J=6.1 Hz,
Hs1.3:0-Me), 1.16 (8H, s, acetonide), 1.02 (6H, d, J=6.7 Hz), 0.90
(61, d, J=6.7 Hz), 0.81 (6H, d, J=6.2 Hz), 0.78 (6H, d, J=7.0 Hz).
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130 NMR (125 MHz, CDCls) & .: 168.5 (s), 166.3 (s), 150.0 (d),
135.8 (d), 135.2 (s), 132.3 (s), 129.8 (d), 128.9 (d), 128.5 (2C€,
d), 127.3 (2¢, d), 124.9 (d), 116.2 (d), 98.6 (s, acetonide), 76.0
(2¢, d), 74.8 (d), 74.2 (d), 73.4 (d), 71.7 (d), 70.3 (d), 69.8
(d), 67.6 (d), 64.9 (d), 64.6 (d), 58.1 (q), 55.6 (q), 55.3 (aq),
42.9 (d), 39.2 (d), 38.9 (t), 38.4 (t), 37.5 (t), 37.3 (d), 35.1
(t), 33.6 (t), 33.1 (d), 32.3 (t), 31.1 (t), 30.2 (q, acetonide),
29.4 (t), 24.3 (t), 21.9 (q), 19.5 (q, acetonide), 18.1 (q), 12.5
(¢), 9.9 (a), 9.2 (q), 8.1 (a).

FABMS m/z: 1923 (M+Na)*.

B—$% HPLC THER L. NMR BITiICH L=,

Methyl ester 17,19;21,23-diacetonide 9 DFEIKRMIEu

Methyl ester 17,19,21,23-diacetonide 9 (60 mg) % 0.2 N KOH X ¥
J—)VEE# (5 ml) i 10% palladium-carbon (5 mg) ZMM 2. KEFHEHRT
T 10 HRERLE, REEAGDZ2ES A MTCRBLEE, FFELF NV LXK
TARME LE, BEEZ L D 5% EE. M NaliC0, BE. EMREAKT
JER T L=, MgS0, CHBE. WEBEM UL, HESRY (59 ng) 2 HPLC
[Cosmosil 5Cig, MeOH] THW U T. 2,3,4,5-tetrahydrodiacetonide 34
(54 mg, 90%) %®1§7=,

2.3.4.5-Tetrahydrodiacetonide 34 ¢ physical data

a white amorphous powder.

'H NMR (90 MHz, CDCl;) & : 5.70 (2H, m), 3.66 (3H, s), 3.35 (6H,
s), 1.42; 1.38; 1.32; 1.25 (each 3H, s, acetonide).

B—-t% TLC CTHALEER. RORKBICHLU &

2.3.4,5-Tetrahydrodiacetonide 34 @7 ¥ F )b & acetate 22 DA X3 Y
LBt
2,3,4,5-Tetrahydrodiacetonide 34 (65 mg) MY YT VBEW (5 nl) T
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KEEER (2 0l) ZHTUCERTLIHHLEER LE, REBEAYEFB T F
V& Ml NaHCO; BB CHAEME LA, AEZ DENARE K CHER.
MgS0, TR, WMEWEM L T T-acetate 22 OMHERY (72 ng) 285, =
D55, 13mg 27 b kaoryIy (THR)(2 ml) YT Y (0.5 nl)iz
WU, 0s0, 0 THF ¥, (50 u1, 0s0, 1 g % THF 10 ml &ML= D
D) 2MAZTERBTIKMBRUE, 2%, 88 NalS0; B (1nl) %
Mz<T 30 AHEHRLE, REEAMEZKICHT. BRI F NV CHBEME L
2o AHEZED MgS0, CHEL. BEEHELUCHERY (21 ng) 287,
CNEZIYATVATLATHERREL. XU¥Y-7E MY (4:1) THHEL
EABEM»S 10,11-diol 35 (13 mg, 96%) ##H/ %,

10,11-Diol 35 @ physical data

a white amorphous powder.

'H NMR (500 MHz, CDCls) & : 4.93 (1H, m), 4.23 (1H, brdd, J=8.1,
4.3 Hz), 3.98 (2H, m), 3.89 (1H, m), 3.82 (1H, m), 3.80 (1H, m),
3.71 (2H, m), 3.66 (3H, s), 3.60 (2H, m), 3.52 (1H, m), 3.34 (3H,
s), 3.32 (3H, s), 3.09 (1H, dd, J=6.0, 6.0 Hz), 2.04 (3H, s),
1.42; 1.365 1.32; 1.29 (each 3H, s, acetonide), 1.21 (3H, d, J=6.4
Hz, Hs,-Me), 0.94 (3H, d, J=6.6 Hz), 0.87 (3H, d, J=6.4 Hz), 0.85
(3H, d, J=6.8 Hz), 0.80 (3H, d, J=7.3 Hz), 0.78 (3H, d, J=7.3 Hz).
B—{fZ TLC THRBLEER. RORSICHEL &,

10,11-Diol 35 @ p-bromobenzoyl {k

10,11-Diel 35 (13 mg) OE¥ Y Y V¥ % (2 nl) I p-bromobenzoyl
chloride (30 mg) & N,N-dimethylaminopyridine (10 mg) %Mz, B{ET
60°C T 1 R LE. REEADZEEBTF VL K CHEME ULk,
ABEEC DM NaliCO, KW, MAABEKTHEULE, S5 Mgs0, T
TR BERMLUC, MERD (28 ng) 2H %=, Th%E HPLC [uPorasil,
hexane-EtOAc (3:1)] THH L T 10,11-di-p-bromobenzoate 23 (6 ng,
33%) /=, ’
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10,11-Di-p-bromobenzoate 23 @ physical data

a white amorphous powder.

CD (MeOH)A & : -41.5 at 253 nnm.

'H NMR (500 MHz, CDs0D)& : 7.92; 7.73; 7.68; 7.55 (each 2H, d,
J=8.5 Hz, benzoate), 5.56 (1H, ddd, J=10.2, 5.3, 2.8 Hz, Hy4),
5.39 (1H, d, J=2.8 Hz, H,e), 5.06 (1H, m, H;), 4.26 (1H, dd,
J=7.1, 7.1 Hz, Hye), 4.16 (1H, m, He), 3.90 (3H, m, His.17.27),
3.82 (1H, m, His), 3.75 (1H, m, Hs,), 3.71 (1H, dd, J=10.8, 3.8
Hz, H..), 3.64 (3H, s, methyl ester), 3.36; 3.32 (both 3H, s,
His..0-0Me), 3.15 (1H, dd, J=6.4, 4.9 Hz, H,3), 2.33 (3H, m), 2.18
(14, m, Hea), 2.03 (3H, s, acetate), 1.44; 1.34; 1.30; 1.29 (each
3H, s, acetonide), 1.17 (3H, d, J=6.1 Hz, Hs,-Me), 0.96 (3H, d,
J=7.0 Hz, Hos-Me), 0.90 (3H, d, J=6.1 Hz, H,-Me), 0.87 (3H, d,
J=6.7 Hz, H,.-Me), 0.82 (6H, d, J=7.0 Hz, Hie, 20-Me).

13C NMR (125 MHz, CDCls) & .: 174.3, 170.5, 165.2, 165.0, 132.0
(2€), 131.8 (2¢), 131.3 (2Cc), 131.1 (2C), 128.9, 128.7, 128.6,
128.5, 100.5, 98.4, 79.1, 76.7, 73.4, 73.06, 72.3, 71.2, 70.9,
70.2, 68.9, 68.5, 67.0, 66.4, 64.6, 58.4, 55.3, 51.5, 43.0, 38.9,
38.2, 37.7, 37.0, 35.2, 34.9, 33.5, 32.6, 32.5, 32.1, 31.9, 31.8,
31.7, 30.4, 29.2, 28.2, 26.0, 23.7, 21.9, 21.2, 20.2, 19.1, 16.0,
12.6, 8.5, 8.3. ‘

FABMS m/z: 1275 (M+Na)*.

B—f% HPLC THREL. ) BroEHRE Lk,
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BIEDOER

Swinholide T 7B

B 1E (41 H) T 7= swinholide o4 ®E (1.08 g) o> 5, 535
mg % ¥ HPLC [Cosmosil 5C,¢, MeOH-H,0 (10:1)] THBEL C. HHIEIK
swinholide C (5)(50 mg), swinholide B (4) (130 mg), swinholide A (3)
(174 mg), B X isoswinholide A (8)(29 mg) 28/,

BLIBORER

Swinholide B (4) @ physical data

a white amorphous powder.
[@]p22 +2.5° (¢=6.1, CHCls).
IR vaax®"c'3cm~': 3445, 3000, 2945, 1680, 1615, 1455, 1385, 985.
OV A aax™efnm(e ): 272 (46800).
CD (MeOH)A &: -5.3 at 270 nm.
'H NMR (500 MHz, CDCl;) & : Table VII.
13C NMR (125 MHz, CDCl3) & .: Table VIII.
FABMS m/z: 1375 (M+H)*; 1374 (M)-.
Anal. Calcd for CroH130020-H-0: C, 66.35; H, 9.55.
Found : C, 66.05; H, 9.56.

Swinholide B (4) X% )Y R

Swinholide B (4) (100 mg) M X ¥ ) — )W¥&#® (2 nl) I 28% NaOMe-
MeOH A% (50 u11) 2z, BREET T 5 KEEBERLE, RBEAD2
KCHUBBLF NV CoHEBEMBUE, AEEZLDEMBREAKTHE L.
Mgs0, CHML. WIEWE L THERD (104 ng) %%%, Zn% HPLC
[Cosmosil 5Cyg, MeOH-Ho0 (10:1)] THE L T methyl ester § (40 mg) &
25 (46 mg) /=, {LE&W 8 WL swinholide A (3) HS5BEEBOLHE
—~DIARY MNF—F %52k, |
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Methyl ester 25 @ physical data

a white amorphous powder.

[@]p2% -31° (c=3.8, CHCls).

IR v aax®HC'3cm™': 3440, 3000, 2940, 1700, 1615, 1460, 1380, 980.
UV A aax"*"nm(e): 266 (15000).

'H NMR (500 MHz, CeDe) & : Table V.

13C NMR (125 MHz, Ce¢De¢) S o: Table VI.

FABMS m/z: 713 (M+H)*.

B—tE% HPLC CTHRL. 7EFNiCHLE,

Methyl ester 8 @7 ¥ F )1k

Methyl ester 8§ (13 mg) OB VY VHEEK (0.3 ml) ZEAKEE (0.3 ml)
ZMx, ZERB|ET T 12 KEBRULE, RRBEWZEKCHT. FB-F
VTCHRMB UZ, AEZ2ED MgS0, THRER L. BEEKEL. HERY
(16 mg) #8/ %=, Th# HPLC [Hibar RP-18, MeOH-H,0 (10:1)] THEH LT
pentaacetate 24 (12 mg, 72%) Z8H/ 7%,

Pentaacetate 24 ¢ physical data
[a@]p2™ -22° (¢=0.62, CHCl;).
IR vaax®C'%cm': 2980, 2940, 1735, 1620, 1435, 1370, 1020.
UV Aaax"e%"nm(e): 264 (18100).
'H NMR (500 MHz, CDCl;) & : Table V.
13C NMR (125 MHz, CDCl;) & .: Table VI.
FABMS m/z: 937 (M+H)+’.
B—t% HPLC THER L. NMR Biricft U =,

Methyl ester 25 @7 ¥ F ik
Methyl ester 25 (18 mg) MY YTV HBW (0.5 nl) CEAKEEER (0.5
ml) 2z, BREETT 16 KEBHELE. RKBEEWEKIECHT. B
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ITFNVTHEMEBLE, BHEEZ2LD MgS0, TERL. BEEEL. HER
¥ (28 mg) 27, T h#% HPLC [Hibar RP-18, MeOH-H.0 (10:1)] &
U Tpentaacetate 26 (15 mg, 67%) %#& %=,

Pentaacetate 26 ¢) physical data

a glassy solid.

[a]p2® -25°(c=0.73, CHCls).

IR vaax®¢'3cm': 3000, 2940, 1730, 1620, 1430, 1370.
UV Aaax™e"nm(&): 266 (24000).

'H NMR (500 MHz, CDCl;)& : Table V.

'3C NMR (125 MHz, CDCl;) & .: Table VI.

FABMS m/z: 923 (M+H)*.

B—f% HPLC THZR L. NMR SIFICH L =,
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B2HORER

Swinholide C (5) @ physical data

a white amorphous powder.
[a]p2* +2.8° (c=5.4, CHCI;).
IR Vaax®H'3cm~1: 3470, 3000, 2960, 1685, 1630, 1465, 1385.
UV Anax"%"nm(&): 268 (42600).
CD (MeOH)A £: -5.2 at 280 nm.
'H NMR (500 MHz, CDCl;) & : Table VII.
13C NMR (125 MHz, CDCl;) & .: Table VIII.
FABMS m/z: 1397 (M+Na)*; 1374 (M)-.
Anal. Calcd for C;7Hi56020-2H.0: C, 65.52; H, 9.56.
Found : C, 65.89; H, 9.52.

Swinhelide C () OAF¥ )Y X

Swinholide C (5) (73 mg) Z X% ) —)V (6 nl) CHHEEE, Chi
28% NaOMe-MeOH ¥A# (100 u«l) ZMzx. 1HEBEHULE. RREGWZEKIC
HUEBTF NV CAEMBL, EREZLVEBMREKTCHN. MgS0, TH
BUE. ChZzZBEBHELUCHEZHERY (76 ng) % HPLC [Cosmosil
5C1s, MeOH-H20 (10:1)] T4 B U T. methyl ester 8 (25 mg) B&LUT 27
(23 mg) 2%/%, AW § & swinholide A (3) XD AF IV ILTHEE
BbOEEF—-DART MNVTF—F %2520,

Methyl ester 27 @ physical data

a white amorphous powder.

[alp2® -33° (c=0.70, CHCls).

IR v apax®HC'3cm1: 3410, 3000, 1940, 1700, 1620, 1455, 1380, 980.
UV Aaax"e%"nm(e ): 266 (20000).

'H NMR (500 MHz, Ce¢D¢) & : Table V.

13C NMR (125 MHz, Ce¢De) & .: Table VI.
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FABMS m/z: 713 (M+H)~*.
Bi—1t% HPLC CTHEULER. 7EFNM{blcE L B,

Methyl ester 27 @ 7 ¥ F ik
Methyl ester 27 (4 mg) ZE VYUY > (0.5 nl) CHEME ¥, EKEER

(0.5 1) ZM2X T, FREXT C—MREBERLE. REEADEHRIF VL
KCHBMBULU, EREEZL>=, Zh% HgS0, CHBEIY., BEEHLT
HERY (6 ng) 28 7%=, Th# HPLC [Hibar RP-18, CHsCN-H,0 (10:1)]
THB U T hexaacetate 28 (4 mg, 81%) %8H =,

Hexaacetate 28 @) physical data

a colorless glassy solid.

[a]p27 -60° (c=0.14, CHCl;).

IR vaax®¢'%cm™': 2995, 2915, 1720, 1360, 1010.
UV A aax""nm(&): 264 (24800).

'H NMR (500 MHz, CDCl;)& : Table V.

13C NMR (125 MHz, CDCls) & .: Table VI.

FABMS m/z: 965 (M+H)*. ’

B—#% HPLC THEE L. NMR BATICH L &,
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BIBORE

"Isoswinholide A (6) @ physical data

a white amorphous powder.
[a]o?® -42° (c=0.51. CHCls).
IR vaax®HC'3cm~t': 3460, 3000, 2970, 2940, 1680, 1615, 1455, 1380,
985. ' .
UV Anax"°%"nm(&): 269 (38000).
'H NMR (500 MHz, CDCl;)d& : Table VII.
13C NMR (125 MHz, CDCl;) & .: Table VIII.
FABMS m/z: 1411 (M+Na)*; 1388 (M)-.
Anal. Caled for CrgH13.020-H0: C, 66.54; H, 9.59.
Found : C, 66.36; H, 9.51.

Isoswinholide A (6) X ¥ J YT X

Isoswinholide A (6) (47 mg) M A% J — )W (1 ml) I 28% NaOMe-
MeOH ¥¥# (100 u«l1) Zx. BEREFT T b HEBRLE, KREGYZ
ERxFNVEeAKTHERME L. EREZE DENEEKTHRE. MgS0, THE
B, BIEEELE, HERY (51 ng) % HPLC [Cosmosil 5C;s, MeOH-
H,0 (10:1)] THRHE U T, nethyl ester § (32 mg, 65%) 2%\ =, T2k’
bDE%&IC swinholide A (3) DAF )V ATHEZDBDER—-DANRY
MVTF—% %527,

Swinholide A (3) OERMBIc X B isoswinholide A (8) "DFEE
Swinholide A (3) (563 mg) % CHCls (10 ml) &ML, Zhic p-
TSOH-H,0 (30 mg) 2Mx T, ZB/RT 7 FHEBHRLE, ChzEEEBIF VL
fAF0 MaliCO; BB CHEMBE L., AREZEISCHNMREKTE > 2. Ch
% MgS0, CHE®R. BEEH U CHERY (544 ng) 28 k. Th%z HPLC
[Hibar RP-18, MeOH-H,0 (10:1)] THABEL T. BHIEI/{SESY 34 (40 ng,
7%), swinholide A (3, EIMX 337 mg, 60%), isoswinholide A (6, 65 ng,
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12%), {E5% 35 (33 mg, 6%) %\, 2 I 7% swinholide A (3) &
isoswinholide A (§) B/ LB —DARI I NVTF—F 25 %k,

k&% 34 @ physical data
a white amorphous powder.
{alp?® -39°(¢=2.0, CHCl;).
IR Vaax®HCT%cm 1: 3420, 2940, 1680, 1615, 1380, 980.
UV Aaax"%nm(e): 268 (31000).
'H NMR (500 MHz, CDCls) & : 7.39 (1H, d, J=15.6 Hz), 7.38 (1H, d,
J=15.6 Hz), 6.09 (1H, dd, J=7, 7 Hz), 6.04 (1H, dd, J=7, 7 Hz),
5.86 (1H, d, J=15.6 Hz), 5.84 (1H, d, J=15.6 Hz), 5.81 (2H, m),
5.67 (2H, m), 5.39 (1H, d, J=10.4 Hz), 5.08 (1H, m), 4.50 (2H, m),
3.36 (3H, s), 3.35 (3H, s), 3.34 (6H, s), 3.08 (1H, brs), 1.84
(3, s), 1.80 (31, s), 1.21 (3, d, J=6.2 Hz), 1.20 (3H, d, J=6.2
Hz), 0.99 (3H, d, J=7.0 Hz), 0.98 (3H, d, J=7.0 Hz), 0.94 (3H, d,
J=6.8 Hz), 0.91 (3H, d, J=6.8 Hz),0.87 (3H, d, J=6.6 Hz), 0.88
(30, d, J=6.6 Hz), 0.82 (3K, d, J=6.6 Hz), 0.74 (3K, d, J=7.0 Hz).
3C NMR (125 MHz, CDCls) & .: 189.4 (s), 167.6 (s), 151.1 (d),
150.2 (d), 139.3 (d), 138.7 (d), 134.9 (s), 134.8 (s), 129.9 (d),
129.7 (d), 123.9 (2C, d), 116.0 (d), 115.2 (d), 80.8 (d), 80.3
(d), 76.5 (d), 76.3 (d), 75.3 (d), 75.0 (d), 74.6 (d), 73.4 (d),
73.3 (d), 73.0 (d), 71.9 (d), 71.6 (d), 71.5 (d), 71.2 (d), 69.0
(d), 68.9 (d), 67.9 (d), 67.8 (d), 65.1 (d), 65.0 (d), 64.6 (d),
64.4 (d), 57.1 (2, q), 55.4 (q), 55.3 (q), 40.7 (t), 40.5 (t),
40.4 (d), 39.9 (d), 39.6 (d), 39.0 (d), 38.8 (t), 38.5 (2C, t),
38.1 (t), 37.4 (t), 37.0 (d), 35.7 (d), 35.4 (t), 35.1 (t), 35.1
(d), 34.9 (2C¢, t), 33.3 (d), 31.3 (t), 30.5 (t), 29.8 (t), 29.2
(t), 29.1 (t), 28.6 (t), 24.4 (t), 21.9 (q), 21.8 (q), 17.8 (q),
16.6 (a), 12.7 (q), 12.5 (q), 11.8 (q), 10.9 (2C, q), 9.7 (q), 9.4
(a), 9.0 (q).
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k&% 35 @ physical data
a white amorphous powder.
[@]1p2° +16° (c=2.0, CHCI;).
IR v aaxtHC'3cm ': 3400, 2940, 1680, 1620, 1380, 980.
UV Asax"®"nm(e): 268 (370600).
'H NMR (500 MHz, CDCl;)& : 7.52 (1H, d, J=15.6 Hz), 7.34 (1H, d,
Jd=15.6 Hz), 6.23 (1H, brdd, J=7, 7 Hz), 6.02 (1H, brdd, J=7, 7 .
Hz), 5.83 (1H, d, J=15.6 Hz), 5.78 (1H, d, J=15.6 Hz), 5.78 (28,
m), 5.67 (2H, m), 5.66 (1H, m), 4.96 (1H, brd, J=8.86 Hz), 4.51
(2H, m), 4.24 (1H, d, J=10.3 Hz), 4.11 (1H, m), 4.05 (1H, m), 4.00
(2H, m), 3.86 (4H, m), 3.70 (5H, m), 3.53 (4H, m), 3.43 (1H, n),
3.36 (3H, s), 3.33 (6H, s), 3.32 (3H, s), 2.43 (2H, m), 1.80 (3H,
s), 1.79 (3H, s), 1.21 (3H, d, J=6.0 Hz), 1.20 (3H, d, J=6.0 Hz),
0.93 (3H, d, J=6.0 Hz), 0.90 (6H, d, J=7.0 Hz), 0.89 (34, d, J=7.0
Hz), 0.83 (3H, d, J=6.0 Hz), 0.82 (3H, d, J=6.0 Hz), 0.78 (3H, d,
d=7.2 Hz), 0.77 (3H, d, J=7.2 Hz).
13C NMR (125 MHz, CDCl;) & .: 169.6 (s), 168.8 (s), 151.8 (d),
150.9 (d), 140.2 (d), 140.0 (d), 134.5 (s), 134.4 (s), 130.0 (d),
129;8 (d), 123.9 (d), 123.4 (d), 115.2 (d), 114.7 (d), 80.2 (d),
78.7 (d), 77.8 (d), 76.8 (d), 75.0 (d), 74.6 (d), 73.4 (d), 73.4
(d), 71.9 (d), 71.8 (d), 71.5 (d), 71.4 (d), 71.1 (d), 70.9 (d),
68.9 (d), 67.6 (d), 66.8 (d), 66.7 (d), 66.0 (d), 64.8 (d), 64.8
(d), 64.6 (d), 57.6 (q), 57.2 (a), 55.4 8a), 55.3 (), 41.1 (t),
40.5 (2C, d), 40.0 (d), 39.8 (d), 38.7 (t), 38.6 (t), 38.1 (t),
37.6 (2C, t), 36.9 (t), 36.3 (d), 35.5 (d), 35.2 (t), 35.1 (t),
35.0 (d), 34.9 (t), 34.2 (t), 33.2 (d), 31.0 (t), 30.0 (t), 29.8
(t), 29.2 (t), 29.2 (t), 26.8 (t), 25.8 (t), 21.9 (q), 21.8 (q),
17.2 (a), 16.9 (g), 12.5 (q), 12.5 (q), 11.5 (q), 10.2 (q), 9.8
(2C, q), 9.6(q), 8.9 (q).
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BALEOER

Swinholide M B X CFFEEAER D KB cell cxfdT 2 HfadEH

Swinholide A (3):
Swinholide B (4):
Swinholide C (5):
Isoswinholide A (§):
Misakinolide A (7):

Methyl ester §:
17,19;21,23-Diacetonide g:

Trisemicarbazone diacetonide 1Q:

12,13-Unsaturated semicarbazone 11:

Cyclic semicarbazone 132:
17,19;17°,19" -diacetonide 13:
7,7’ -Dibenzoate 14:
Pentaacetate 24:
Carboxylic acid 29:
Alcohol 30:

Octaformate 31:

Methyl ester 32:
Trisemicarbazone 33:
Acyl-migrated product 34:
Acyl-migrated product 35:

_'71_

ICse (1£g/ml)

0.040

0.041

0.052

1.1

23
10u g/ml

30

26

15
50 g/ml
501 g/ml
50 g/ml

6.8

14
10 g/ml
101 g/ml
50 1 g/ml
50 g/ml

0.9

6.6

( 0%)

(37%)
(51%)
(28%)

(13%)
(19%)
(44%)
(41%)



BOEEDER

Misakinolide A (7) ffiHi, H#

WHEXKRBSRECREL NG REH Theonella sp. (9 kg) % MeOH
(9 )THEMEL, Bohk MeOl HIHHEZHRETHEELE. B 2RE
W% CHCl; THEMEBL. CiCl, 2B, ChZzBEEHEE 272 O X X
28k CO5H, 38 BVYNT VAT LATHBEREL T, EtOAc-MeOH
(10:1) CTHBH U4 E%Z2 X 5(c HPLC [Hibar RP-8, MeOH-H,0 (8:1)] TH
® LT 67 mg O misakinolide A () %% &,

Misakinolide A (7) ® physical data

a white amorphous powder.

[a]p2® -21° (c=5.6, CHCl;).

IR Vaaxfi'Pcm™!: 3430, 2940, 1680, 1640, 1455, 1380.
UV A aax"e%"nm(e ): 220 (5000).

'H NMR (500 MHz, CDCl;) & : Table X.

13C NMR (125 MHz, CDCl3) & .: Table X.

ChS5DTF— Y EXEME "V IW—HEB Uk,

Methyl ester 8 A v 4+f8 L trisemicarbazone 33 ~DFEE

Methyl ester 8§ (62 mg) 2 A% /—)v (2 ml) & EYT Y (0.1 ml) &
BPUL, -T8CTAY V2 2 4B LE, ZRZHELTAYV Y ZREL 2R,
dimethyl sulfide (3 ml) ZMXT. 2ERECRLZYS 1 KEIPEEE S,
&Iz, semicarbazide hydrochloride (75 mg) & NaOAc-3H.0 (94 mg) @
MeOH-H,0 (1:1, 1 ml) BEZMZ T 2 BHBERLE, KnEZKIZH T,
Zh & BuOH-EtOAc (1:1) THIHILZE., AHEZ L D MgS0, CTHER., BE
#H# U (75 mg), HPLC [YMC ODS-A, MeOH-H.0 (3:1)] TA#EL T trisemi-
carbazone 33 (50 mg, 70%) %% =,

Hethyl ester 8 MHEFEE L /= Trisemicarbazone 33 @ physical data

_7 2_.



a white amorphous powder.
[a]p2® +6.5° (c=2.3, MeOH).
IR vaax"°?tcem~!: 3360, 2930, 1675, 1580, 1425, 1380, 975.
UV Aaax"%"nm( e ): 231 (31500).
'H NMR (500 MHz, CD;0D)& : 7.30 (1H, t, J=5.6 Hz, Hiy), 7.25 (1H,
t, 4=5.5 Hz, Hs), 7.12 (1H, d, J=7.3 Hz, Hye), 4.23 (1H, m, H,e),
4.18 (18, m), 4.06 (1H, d, J=9.8 Hz, H..), 4.04 (1H, m), 3.97 (1H,
m, H2r), 3.77 (2, m), 3.70 (26, m), 3.61 (1H, dddd, J=10.2, 10.2,
4.5, 4.5 Hz, Hoe), 3.34 (6H, s, His.29-0Me), 3.33 (1H, m, Hss),
2.60 (1H, ddd, d=14.7, 5.6, 5.6 Hz, Hi».), 2.49 (1H, ddd, J-=14.7,
5.8, 5.8 Hz, Hyz2s), 2.41 (2H, m, Hea.es), 2.01 (1H, brd, J=12.5
Hz), 1.18 (3H, d, J=6.1 Hz, Hs,-Me), 1.10 (3H, d, J4=12.5, 10.1,
10.1 Hz, Hses), 0.95 (3H, d, J=6.7 Hz, H,s-Me), 0.92 (3H, d, J=7.0
Hz, Hos-Me), 0.79 (3H, d, J=7.0 Hz, H,.-Me), 0.78 (3H, d, 4=7.0
Hz, H,qe-Me).
130 NMR (125 MHz, CDs0D)& .: 160.1; 160.1; 160.0 (each s, C=0),
146.8; 144.6; 144.2 (each d, Cs, Cy;e, and C,;4), 80.0 (d, Cos3),
78.5 (d), 75.1 (d), 74.5 (d, Coe), 743 (d), 73.5 (d, Cz¢), 73.4
(d), 73.1 (d), 72.7 (d), 66.3 (d), 66.1 (d), 57.7 (q), 55.6 (q),
42.7 (d), 42.0 (t), 41.9 (t), 41.6 (d), 39.9 (t), 39.0 (t), 37.5
(t), 37.0 (d), 37.0 (t), 36.1 (d), 35.9 (t), 30.2 (t), 28.1 (t),
22.0 (q), 17.3 (q), 10.8 (qa), 10.2 (q), 10.1 (q).
FABMS m/z: 856 (M+Na)*, 834 (M+H)*.
HRFABMS Caled for CavH::No0,-.Na m/z: 856.512.

Found m/z: 856.513.

Misakinolide A (7) QX )V R

Misakinolide A (7) (80 mg) Z X% J—)v (2 ml) @MU, 28%
NaOMe-MeOH ## (0.5 mnl) 22k, RSEERAGWZEERT 2 REBRPR.
EtOAc @ KCHEE Uk, EtO0Ac B2 E D MgS0, CTELBER. BERELE, M
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i (82 mg) % HPLC [Cosmosil 5C;s, MeOH-H,0 (10:1)] THERL T,
methyl ester 32 (49 mg, 58%) %1/,

Methyl ester 32 ¢ physical data

a white amorphous powder.

[a@]p2® -25°{c=1.2, CHCls).

IR Vaax®H®'%cn™': 3420, 2940, 1705, 1645, 1455, 1435, 1380, 1080,
970.

UV A .a.x"°%"nm(&): 218 (8800).

'H NMR (500 MHz, CeD¢) &: 7.13 (1H, dd, J=7.0, 7.0 Hz), 5.64 (1H,
brd, J=10.1 Hz), 5.55 (1H, d, J=10.4 Hz), 4.65 (1H, brd, J=9.8
Hz), 4.33 (1H, brd, d=9.1 Hz), 4.26 (1K, d, J=10.1 Hz), 4.01 (2H,
m), 3.91 (1€, m), 3.68 (1H, m), 3.60 (1H, m), 3.50 (3H, s), 3.43
(3H, m), 3.33 (1H, m), 3.32 (3H, s), 3.14 (3H, s), 2.40 (1H, m),
2.33 (18, m), 2.06 (1H, m), 1.90 (3H, s), 1.20 (3H, d, J=6.1 Hz),
1.13 (3H, d, J=6.7 Hz), 0.89 (3H, d, J=6.7 Hz), 0.87 (3H, d, J=7.0
Hz), 0.78 (3H, d, J=7.0 Hz).

'3C NMR (125 MHz, CeDe) & .: 168.5 (s), 140.0 (d), 130.5 (d), 129.3
(s), 123.7 (d), 80.5 (d), 77.9 (d), 75.6 (d), 75.3 (d), 73.5 (d),
72.7 (d), 71.5 (d), 68.7 (d), 66.8 (d), 65.2 (d), 65.1 (d), 57.0
(q), 55.0 (a), 51.5 (q), 41.3 (d), 40.9 (t), 40.8 (d), 38.7 (t),
37.7 (t), 36.9 (t), 35.9 (d), 35.5 (d), 35.5 (t), 35.4 (t), 31.0
(t), 29.5 (t), 28.6 (t), 21.9 (q), 16.8 (q), 12.9 (q), 11.8 (q),
11.0 (q), 10.5 (q). .

B—th% HPLC CTHRLER. RORBICE U =,

Methyl ester 32 @A v #f#¥ trisemicarbazone 33 ~AQFils

Methyl ester 32 (47 mg) % X¥ J—) (10 ml) & ¥UYTY (0.5 nl)
WKHEPL, -18°CTAY Y% | SlEBLE. ZBERBLTAV Y 2RELE
#. dimethyl sulfide (3 ml) ZMxC. FRILERLAENS | BEISIEY
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%, Iz, semicarbazide hydrochloride (60 mg) & NaOAc-3H.0 (73 mg)

@ MeOH-E.0 (1:1, 1 nl) FEZMRAT 2 REABRKLE. RE&EZKICH U,
Zh% BuOR-EtOAc (1:1) THIHiLZ. AHEZ LD MgS0, THEH. BE
E#H U (40 mg). HPLC [Cosmosil 5C;s, MeCH—Hgﬂ (1:1)] TH®LT tri-
semicarbazone 33 (25 mg, 46%) ZF %,

Methyl ester 32 » 53%#E L J> Trisemicarbazone 33 ¢ physical data
a white amorphous powder;
[a]p2® +6.8° (c=1.3, MeOH).
IR Vaax"®?tem ': 3360, 2930, 1675, 1580, 1440, 1390, 975.
UV A aax™%nm(e): 231 (30900).
'H NMR (500 MHz, CD,0D)& : 7.29 (1H, t, J=5.8 Hz, Hy,), 7.24 (1H,
t, J=5.5 Hz, Hs), 7.11 (1H, d, J=7.3 Hz, Hie), 4.23 (1H, dddd,
J=7, 7, 3, 3 Hz), 4.18 (1H, m), 4.06 (1H, d, J=10.1 Hz), 4.05 (1H,
m), 3.99 (1H, m), 3.77 (24, m), 3.71 (2H, m), 3.61 (1H, dddd,
J=10.1, 10.1, 4.4, 4.4 Hz), 3.34 (BH, s, His.2o-0Me), 2.60 (1H,
ddd, J=14.5, 5.9, 5.9 Hz), 2.50 (1H, ddd, J=14.5, 5.5, 5.5 Hz),
2.41 (2H, m), 2.02 (1H, brd, J=12.5 Hz), 1.18 (3H, d, J=6.1 Hz),
1.11 (1H, ddd, J=12.5, 10.1, 10.1 Hz), 0.95 (3H, d, J=6.7 Hz),
0.91 (3H, d, J=7.0 Hz), 0.79 (3H, d, J=7.0 Hz), 0.78 (34, d, J=6.7
Hz).
130 NMR (125 MHz, CDs0D) & .: 160.2; 160.1; 160.1 (each s, C=0),
146.8; 144.5; 144.1 (each d, Cs, Cy4, and Cy4), 80.0 (d), 78.4
(d), 75.1(d), 74.5 (d), 74.3 (d), 73.5 (d), 73.4 (d), 73.3 (d),
72.7 (d),66.3 (d), 66.1 (d), 57.7 (a), 55.6 (a), 42.7 (d), 42.0
(t), 41.9 (t), 41.6 (d), 39.9 (t), 39.0 (t), 37.5 (t), 37.0 (d),
36.9 (t), 36.1 (d), 35.9 (t), 30.2 (t), 28.1 (t), 22.0 (q), 17.3
(g), 10.9 (q), 10.2 (q), 10.1 (a).
"FABMS m/z: 856 (M+Na)*, 834 (M+H)".
MEDOF—%IE. %Ic methyl ester § PSFEELTCHE 33 OTF—% &
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