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Ac,O acetic anhydride
MTPA o-methoxy-o-(trifluoromethyl)phenylacetic acid
2NMA a-methoxy-2-naphthylacetic acid
TMSOTTf trimethylsilyl trifluoromethanesulfonate
TfOH trifluoromethanesulfonic acid
MsCl methanesulfonyl chloride
THF tetrahydrofuran
MeOH methanol
EtOH ethanol
AcOEt ethyl acetate
(reEE
Ac acetyl
Me methyl
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A=t
EPA eicosapentaenoic acid

17-HETE 17-hydroxyeicosatetraenoic acid
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WMEPZIZL>TEEINE I LT, ZOEPICL>TERDOH LAY TH 256
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Cembranoid {L&YT&H % sarcophytoxide (5)i%, HFREAOEHE TREL A AT I ¥
Jak OBl 2LEYTH 5, LAY 5L, Kashman F VIC X Y HiEX 1, Z Dt
Xf AL I sarcophine (6)” & sarcophytonin (7)Y ~D{L2ELMEITH T L THREI N
T-BEfbEThH b, BRDH L LAY S I3, 240 gDA AT I a /) anF v
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o3 2 IBAHEEY . KC FRENE L8 IEEEETEE ¥k £ oA BEE
P|MEINTWS, —J., FL cembranoid {LEYITH % sarcophytol- A@NZ IZHLFEA

VTR E—YEENRWEIN TR, 2ol s, BRTAKBIIESNSLE



5%, (LENTHEZ HOTBHiZT) 2 LT, MeEEEEL b e~ L
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Brown alga, Zonaria diesingiana (F14 * > =4 7 ¥, BHIBREIHTEREL, X ¥
J =2 E{To %, BonHMERIIR LT, BIETHEEZEEL. Bfoh

Te X% ) — i % Figure 1 I8 L7 FIHTOBEZ T - 72,

Zonaria diesingiana, Brown Alga

Muroto Cape in Kochi
< 10ke (17, sep, 1994) >

' Extract with MeOH 2 times

MeOH Extract

CH,Cl, / Water
Extract 3 times

CH,Cl, Layer Water Layer
. . AcOEt
lDrled with Na;S0, ’ E)ftract 3 times
CH,Cl, Extract |
914 ¢ AcOEt Layer Water Layer
lDried with Na,SO,
AcOEt Extract
448 g
Figure 1

Boniyruouxy Mm%, Sephadex™ LH-20 Z fl\v7cr7u< b 757 4 —

THMEZITOTOD 757 avizlBlk, 6. Z2O3BBED 7597 avi, &



VAN IR T 57 4 —THMEITVW6DDT7 57 aviiBl-, 2oBont
727vardDIH)L 2 FHD L eicosapentacnoylphloroglucinol (2)33, 4 HH D 5
17(R)-hydroxyeicosatetraenoylphloroglucinol (1)23% 5 41, {L&W 1 & 2 O HBEINEIL,
ZNENAY ) —NHEIE D 5%, 30% &£ IEFEITE VD D TH o 7z (Figure 2), .

a1 L 2 DFEIZ, EEFDONMR A7 MV EHEKT 22 LIk DfFor,

CH,Cl, Extract

Sephadex LH-20
MeOH in CH,Cl, = 50%

Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7

Silica gel (230-400 mesh)
MeOH in CH,Cl, =2%

I | ! l l |

Fr. 1 Fr.2 Fr.3 Fr.4 Fr.5 Fr. 6

HO 5% (Isolation yield)

HO OH 2 30% (Isolation yield)

Figure 2
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77N & T HIBGRTE R AT ) S PRI L. crude BB LRI R o 7.

T 5 & TR 2 DDLAEYZ  ERIURCINE RSB 5 2 & A3 72 (Scheme

4)0
OH O
HO, H H,N-OH
— — — —
EtOH-Water
HO OH 1 reflux
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————» crude product > ? (two separable compounds)

xylene
reflux, under Ar {
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H
OH
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Scheme 4

Bonl 2 o0LAWIZOVT, 'TH.NMR A7 FLZRIELIEZ A, FHEBH
Ko7a b yBEEL TRV 2o, MLEYITHIREL 7t&EW 15 Tl k<,
MALEHTH 5 L3RRI NI, L2 LAads, MbEYOEIMETH -7
O HEVPHETH -7, 2 2T ALEWL LD IS BIIB L&Y 2 ZHEH L.
P L FIRRD SOBGMCEREZT 7L T A, PRV FAIL &9 &2 >0 iE 2 bé
WA LB, BOANERTHEBBONT, 22T, {LAWA LB ONEEH LT
(. HA2DEBREHOBRN 2707 A L&YW 228Ky /) — L, EFa¥
SIVT SV EKBILA Y T LAERMNZ IS, MBGERZIT) L )& e A L
L&Y B 2 2 N ZNHEINE 50%, 25% T 5 2 L 23HIK 72 (Scheme 5), 7z, 51
LAY D 'H,*C-NMR A7 M5, T aYRy I/ ANTN—TDFF

fEt . FERIDORMHITTER S 1L,



H,N-OH

Y

EtOH-water
reflux

Compound A  50% (isolation yield)

Compound B 25% (isolation yield)

Scheme 5

Table 1. 'H and "C-NMR data of Compound A (17)

'H-NMR C-NMR IR (cm™) MS
0953  (3H,t,J=75) | 14.09 127.7 d | 13189 d 3211 m/z 317
1672  (2H,q,J=75) | 20.39 1279 d | 17162 s 3013
2022  (6H,m) 25.11 12797 d 2963
273-2.85 (8H,m) 25.38 128.11 d 1646
5.25-5.45 (10H, m) 25.46 128.16 d 1456
85-9.5  (1H,br) 26.36 12844  d 1085
32.26 12858 d 713
126.85 12886 d 628
Table 2. 'H and *C-NMR data of Compound B (4)
'H-NMR *C-NMR IR (cm™) MS
0966  (3H,t,J=17.5) 14.14 12692 d | 12893 d 3013 m/z 302
1.71 (2H,q,J=75) | 2044 12776 d | 13193 d 2964
2.05-225 (4H,m) 2439 12798 d | 17953 s 1709
2.75-2.88 (8H,m) 2543 12807 d 1435
2359  (2H,t,J=17.5) 25.52 12816 d 1267
525-545 (10H, m) 26.35 12847 d 1092
33.25 12864 d 712

10




ZZT, T{LAWIZOWVT IR A7 FALZHELLEZ A, LAY A I1E 1646 cm’
W2y LA B 1 1709 em ITHEVIRINZ R Lz, ey R AARY b LIZE VLTI,
WEM AT mz 31T IEMER L7, 512, F{LEBMIIR LTS 7Y X9 v &2 A
T X F MU ZRRA I E 25, (LAY B DA X FUALISET L. 86 n{bamic
DWTNMR ART FLWERZAARY PVEHIE LB 2{To 25, Zofkd
PJ1% methyl eicosapentenoate (16)CdH % & [A5E & 4172 (Scheme 6),

diazomethane .
Compound A > no methylation

C dB diazomethane
ompoun » MeO — —

16

Scheme 6

Compound A 17

HOHN

HO
Compound B 4 (EPA)

Figure 3

ZDRXAFNMESIEHD S5 N7 fER L Table 1 & Table 2 278 L 72{LAY A, B DHIE
fRE D LEVARE FoXy AMFEEAK 17 THD . (LEVWBIEANLVR B4 T
H B Z & ME - T (Figure 3),

EC LEB2 LY. &M 1T L aBond e oid, ZibaW 1 Tfi-o kK
B ok, (LAY 3 L 18 RN ThER Sk, 22 TEEE. LEW1 0

ZREPL, EBE P L7 IV EORIGEBDIRLIT2, 2L T, KDL DG
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SNIALEYDEEA R b LT —F —DEN 21T o 1R Bon ez 4

L7EY DILEY 3 L&Y 18 TH 5 Z £ HHIBA L 7 (Scheme 7).

OH O
HO, ,H
°, H,N-OH
—_

EtOH-Water
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( O HO, H
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Scheme 7
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N ]
17-HETE & EPA ARG D X B = X A

'ma%lﬁ%MM$%3a18ﬁ«mé%2ﬁwwﬂbé%4&17ﬁ%wwwﬁ%6nt
o, CORIGDFEMICOWTELZ 2HRZE 2 HWT, 4 ORIGES%Z M
TR % 1T > 72(Scheme 8),

RIS, 7aa 7 ny ) — VENEZ ORI L CERZEIEAICER L.
ANFEZN-7 ) —VEEEOBZIE, BRI X 2{LINYIN CHET L 7z D Tld R n b
EEZT, 22T fhEW2 R, BREBEH L CURIEET>7, LeLids, Kb
F B ERRRICET L, LAY 17 LLEY 4 PSR CIERCR Sz, ZOREHRIE,
BED ORI > TORL I E2RL TS, —f. a2 28Kk s ) —
o KEAEF B Y Y AR MAMBGER 21T & MEVHREL 72 {L&EWTH 3 EPA
ALEY )23, 15%DNETHOND T LT, F2, ZORIBDRIGEEY %
FEAB, ERE2fToB, CVY V- EBAEBT7RFALILEZTI & 1, 3,
5-triacetoxybenzene 233 537z, & Z AW, MY X FOVERETH HLEW 19 A
BETIE, RIBET L Rho Tz,

NS DEBROFMRE ., dioxo form TOFEMNFoNTVWE 7RI LY ) —)LD
WHE "2 5F2 LEY3 LAVBRONDIRIGED A H = A LIZDWT, Scheme 9 D X
IITHEE L T |

ta® 2 ZRHVERICTOREEZSE, LAY 1 27 LAY TUET S L,
17-HETE4), [0], +5°(c 0.38, CHCL,), 2% 60% DINE THE S i1z, R TH S LAY
4IZRLT, STYRAIYERHOTAF LI AT NAKR20 (Figure 9 & L7, Z DHEN

EAHELZEZ A, [al, +3.6 (c 0.5, acetone) E 72 ), MEIN TV BHEE—KL

16-17)
(o]

13



H,N-OH*HCl
NaOH

EtOH + Water
under Ar

17 + 4

NaOH
EtOH + Water

OAc

1) NaOH
EtOH + Water

2) AcyO, pyridine

AcO OAc

OMe O

MeO
NaOH .
- No reaction
EtOH + Water
Scheme 8
Base : o
O OH ‘\O 0) R-CO-Base
©
OH
- R L —_— +
)ﬁi:‘\ Jj;fi\ OH
HO OH O O

©
1(2) A
HO OH

Base = NHOH: 18 (17)
=0OH :3@

Scheme 9

MeO

Figure 4
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DEI, AFIVIZRT IR 20 % INMAPD P 7 25 L A e— & X 2T U{LETO
ONMA ZATNLQRNE L, 78+ YIZD0T 8 - 8] TEZINBASMEEEH
L7 ZDMHR%Z. AT 720D 2NMA T2 F 1V TH % 9(S)-hydroxystearate D
ASfE & 1T Figure 5 128 L7z, ZOREREL D (LAY 4 DI SIKRELE DS 17(R)-C
HHIEERMER L, £/, LAY 21128V TH-3 £ H4 ONMA BE/ V-7 k

D 13,14 FHOFEAIZE VT, FHEMZASEIEMI N TS

O-2NMA
(* Accurate AS value could not be given.)
0.33 -0.25 * * K * K * ok -0.003
p— J— p— p— COzMe
0 21
023 0.14 -0.12 -0.22 -0.09 -0.02 -0.01 0
-0.18
O-2NMA
0.04 -012 -035 -0.35 0.38 037 0.21

Figure 5

ST, ., HEMTHUIBI B W T, TKHERICRON 2@ THES AT XF DR
87— VA& D LAY L 20RO TEHOWINE TR O NS HIL, FidTREH
HTHD, £/, LAY & 213, BELFEAGEAEIE2BL TR0 b
59, BBV TOMO TLELEEL2HE TS, it VilgtiEz bo7un s
Ny ) —UHHEERICHFET 2 L T ARERR VAL 74 VB %2 R#EL T3
bDEEZTWD,

¥7, EPA ® I7-HETE &t vofexfay /4 FEHIEZ, 779X FVBBART—FD
PIERPE TR L, ChspBEERIC>LTRTFIICEHRINTE Y, ABNEENE
WDWTOMEDTOIT VS P, X512 BPA IZBW T, BHcHER L DMMET S

JTETCEbE X, AR IEPHREIMERE & L TERASnTw 2,
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INoDZtzesEAs e, SHEBELVREBIIGNALET 12213, Aty
JOSHJRETH D B E FIC, fSfELRIGIC KL D EPA ® 17-HETE 2 IR X (&%
ZEDHEETH L L) LR, FEFOEBNRRL TS, 2F 0, BAHLEY
THHEYL L 213, BEERLE LU OEEICHEED S 2B o7 b D EER

%o
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B
Marine Cembranoid, Sarcophytoxide O )i &
Z DHZHIAH e O BEt

5
Lewis BE{FH T2 1 % Sarcophytoxide D SGEEE)

Soft coral, Sarcophyton glaucum R4 A A7 I X% /7 2)F ipRBEGEE CEREL /-,
FATIX ) aD~FI YUY 240 g &, HEET—BRE C &) IERICEE LR

fEIZ & D cembranoid {L.&4) sarcophytoxide (5)D &% 13 g &7z (Figure 6),

OH

Sarcophytoxide: (+)-5 Sarcophytol-A: 8

Figure 6

TRz X 512, (LAY S IC oW TOFRBEEIIZS D & 2 A8 I3\ 0Dhs, fib
@ cembranoid L&) sarcophytol-A ) IXPIFHAY » 7' 0 & — i O HE I LT
%, HEHEEFR, RREIBONLAY S ZEEERE & o 2, (L¥EEHC X b EHE
MEDBEEZ A AT,

IR, LAY S ZEEFRBTUE TSI LICL) A - F 1l LR T
F-r b VLAY 13 (0-Me)Z BT % 2 (Scheme 10), # 2T, A ¥ P HRODEH

BIZIDERTEANVEIF I v ER—DFRHNICHEET 4L 7 4 VRIOERREG

17



B3, Lewis BRIMEEIC X DT T2 CH A ) 2 L2 MIfF LERZIT- 7,

HCIO,
—_—
Acetone
1hr
(+)-11 (34%) (H)-13 (15%)
Scheme 10

Thabb, RV LAY S L. Lewis & LT 0.5 B&ED TMSOTF"Z VT, =
fi T 30 G 24T > 7% (Scheme 11), 5% &, ZDMILEY 5 I35 2ICHEL.
FEBYIVBERT D% TLC RICEWTHER L 72, EERYORBNEIL 15%TH
h. BoNFAEBRYICH L TEEEITE L O@ET 2179 &0 2ol r¥
VERET P UEEERR O — 7 RERILEY I TH D JEEIR []) +94.2 (c 097,
CHCL)TH 7z, e, IWEIZZNZFI1%,03%EVETIEH 25, 2 >OBELE

¥)22,23 # RINEAEM L b2 2 L3k,

0.5 equiv. TMSOTf
_———
CgHg, 1t

9 (60%ee) 22 23
(15% yield) (1%) (0.3%)

0.3 equiv. TMSOTf
CgHg, 1t

(+)-5

(+)-13 (0-Me) (+)-12 (B-Me)
(4%) (2%)

Scheme 11

18



ERE W Z LT, 03 M4BT O TMSOTS 2 WL CRIRRICKIGEZTH &, 7 b Uik
10, [@]7 +24 (c 0.97, CHCL), 23K 23% TR L N/-D LA, fho <A F—HERK
Y1 b FOIREY O T 5 #1lz(Scheme 11), Z 2T, LAY 10 DFHXAARLE 12,
X MRS SRS RENTIC X D IRE L 2 (Figure 7). 72, OGRS B LEY

IVEFEELTWVB I L%, 'H-NMR A7 VOB L DHEZRL T 3,

Figure 7: X-ray structure of compound 10

0.5 24 TMSOTf %2 il L KIG & T > - B2 F LB TH 2LEYW 9 13, JegiEhk
WETHD, 2T, 8-Me DHENIZABLIEZ RE T 5 7 DI Scheme 12 IR T{LEE
BHizT->7, (LEWIZX L NaBH, Z HW T FrDAVF=ZLVZEITLL, 7 a
— Ak 24 2187, 22T, LAY 241X, 'HNMR A7 b ILOFITH 5 8-Me DL
B30 fp=23THHEPTATLVAREYTHL T EVWHBHL D, ZDOP 7 AT LA

BEYonmiaHker o7,

19



NaBH
MoOH HO (S)-MTPA-CI,
9 —_—— Py
8 —_—
(60% ee) 40% O quant.

24
(o0:p=2:3)

/

(R-MTPA-O . i
¢

25 (B, B)
(43%)

(R-MTPA-O,,

27 (o, B)

\_ (21%)

(25+27): (26 +28)=4:1

Scheme 12

DEWFDL T AT LVABRBEYIZR L., (S)-MTPA chloride % WV T AT L4k L L
2o TBE. BONT(R)-MTPA AT NVAED 'H-NMR A7 FLIZBWT, 8-Me
DT FNIZ 4 DDIRETTEE S doublet & L THBIIZ N, oF hH 2 OFEERKERIL,
LEY 9 SO T IMLL TR I EEZTRBL TV, £/, B0k LIl
MTPA-Y 7 A5 L 4 < —% HPLC TOZBENTAIRETH »7z, 2 2T, 2N %78
L7, #LAYD NMR Z2HIE L, BHlI N 'H @ J s NOESY THIH X 1i7:
NOE 7> 5 {L&% 25-28 DREE, W AN VAR BEDORE Z a7, L LS5,
LB 28 12OV TIFINEDS 1 mg LT TH Y. NOESY O ENHEETH > 73, #
B 28 TR L 72 & ) ISR B O HEE 21T o 7o,

£ 25T, MTPA % Fl\ 72 R Mosher i 2128 T, ASEE S prps — Seniron & EFS

20



ST, £, (LEY 26 R-0,a)D NMR A7 Ui, (L&Y 25 (S)-MTPA
IATNTHBELF U FA2—S-BPHDPIDE—HLT0E, 2Fh (L&YW 25D 7
fr ke Mok EOMNZAREBEZIRE S 2 DICSE e i3, [héa! 25 -8/ - [t
EW22S\ D AN 7 P X DEIT 2ASMETH 555, SN MLEY 26] - [1L&1 25)
Dy IHANT 7 FTRONDGBDERAMBETH S, 22T LEW 26 > 5LEW 25 D
rIANT 7 bEFICTEHLASE% Figure 8 IR L7z, ZOfRIZ, (LEY 25
DA SARBED 7(S)HTHE I LR LTS, £, AROFEZMFHL 54~ 6,

QRT-MTPA)DFE R X 0 kb 7-LEY) 27 DA RLE X T(R)-ETH - 72,

0.00 0.00

70.04
+0.0540.03
+0.05

25-MTPA 27-MTPA

Figure 8

—7i. WRTH-7ALEY 25 13, WBENTRE §5 2 L CHRm2ES 2 L5
F7-DT, ZD X K RAEERNT % 1T > 72 (Figure 9), LAY 25 13 % 7 VHIBIETH
% (R)-MTPA ZHi->TE D, Z O X B MEEHITOMELIR T b DL, 20 X £t
MIZABCIEE %5, D X BERRERNT T S N LEY 25 DN LA E DR

Bz, R Mosher & D PRL /R E—BL 7,
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e

@]

Figure 9: X-ray structure of compound 25

T, LAY 25-28 DIREWICET D HNMR A7 P LIZEWT, 8L X F)LE
DY T FVAESTHEL 72 doublet & L TEUI I NIz, 2T, ZD doublet DIETEL D
83 Me EN:AR(25+27) & 8o-Me EVEAR(26+28) DD 4:1 TH DB Z EW¥fEH, DF D
ZDRERVRT O DI, ALEY 9 38R & 8S)-RDLF v F A —poHRIN
TEDH, ZLTZ2DHIZ41(60% ee)THEH L) I LETH 5,

IS OfERED Lo, BIbLEW9, 22, 23 W NLEW 10 2 52 5 TRA A =
R 2% Scheme 13 IR L7z, T%b L ALEWS 6 T X P BROMAICHHE D hydride
shift iIZ& D, FEBRTH 3 86Me 7 b ik a (L&YW 12)3ERT %, Z L T, TMS
B Lewis B & LTI E . 2 — 7T VIRERZTEHL T2 2 LI ) =T VIRDFHEL |
TE7INVAFA RREE D BERT B@ b5 b DERDD, IoI3IMALT 4
RS 5 2 & CTHEMER ¢ 23R L 7258, TMS-0 #i ORERILIC & D LEaY 10 23
T 5, PR d 2ER T2 EBRRKGICBWTE HEEcD 3 MA L 7 4 ¥ H(©2)-
METHS I EPEELBRELZRLLTR), IHICEKL 14 BRaV 7+ A -

a YORBE BRUERICSHEZ 2608 11RO FGE VL EBLT 2 7201,
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R a BT 20NV ENVEOTERPIDETH > bDEEZTWS, LR
Rdd o B EBBEAKEBRE) Z/HE BAKBICK D BRELTEEY b ko4 RT3,
—F., P d I U ORERR EEZ o B KON, DWT, 2O FpXL E

& BTN — T IVORBIIEHETT 5 2 & T — T M LEY 22,23 34T 5,

Scheme 13

CZTHEHIREHEI, LAY 12 BMe)DS, TR X Y FEE LAY 555 Lewis
BMBC L 2 P a— VRN RBICK D APy —2F v FAv—L LTERAICE
T2 EOHIHRETHSE, ZOBMICOVWTHEBENICEZS L, KFEIREET 2
C-O fE DB AM) S BB LTV, LEW 13 (aMe)%2 5 2 5133 TH % (Scheme 14

20,23)
o

Equation A)
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Equation A

H*O,
__“"7 ", 7
ECTH L " A0
H8

5 13 (o-Me)
Equation B
LloY 7 ]
H
s ——= SgHP — > =0
5 12 (B-Me)
Scheme 14

DF 0, BEFERO L) hBEFA LR XY FoBMEEg N L, e 13 %
522 KICHERBZ I T2 0PER L LEZ 6N S 0, 2 T TEEFIZ, THENT
— &GO, COFRE KT HLEW 13 2B 570 Ic, XEEH O L L T HCIO,
ZERT 2 CRIBZIT> 72, & 2AH, N IAREZ &8 6 ey O
i, tEm1R LD L L7,

—J. ALEW 12 £ 13 O 8 M DIMARELE IC DT, HCIO, % fv> 7- 1 & DERM: &AM
TRIBZT> 708, B bZ2EI T L3 ko, &5z, (LAY 12 I L T,
HEE L LT NaOH/CD;0OD Z F\WTRIGZIT S &, 6 fr, 8 D EAFILI LAY
5 1:1 OEEGTHE SN A(Scheme 15), X 512, LAY 12 (ee > 99%) 2 XV £ H 0.5
WEOD TMSOTf Z W TRIGZIT &, LAWY 9 (al +210 (¢ 0.17, CHCL,), ee 98%)%°
IR 28% TR SN, 235 DFEFRIE, Scheme 13 DILEYI 5 555 9 ~DRIGFERIEIC

BT, B X 3 8 A FNVEDORMALOWEEESZ VI EE2RL TV 5,

24



Scheme 15

L EDEERERIZ, 2R ¥ R b VERASUGDS Scheme 14 @ Equation A Tl 7z
{ .Equation B DA N KA F A R ERBA L 2BBERIGTH S I EE2REBL TS,
FLTCZDhF A ARIE, oAl 5 D hydride shift Z AJEEIZ L, X 51 86-Me LAY
RELGZREEAVTI AR aVvER->TOREHDEEITVE, DL RE
A2 R F S P b VRIS IOV TiE, AT b RSG5 3 29,
ST, AL FERIZE DV E o LAY 9 DERITEMTH 525, AS49 Mg LT

ffRE &L % 7R L 72(IDy, = 67 nmol/mL),
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N ]
Brgnsted BE{EH] T 12 817 % Sarcophytoxide D X258

FE—Hi1Z B> T sarcophytoxide(S)IZXT LT Lewis BEZ{FRH I ¥ % 2 & T, ER{LE
Y9 Z2F5 I LKA, —J7, BRICIZERITLD Lewis BEAMC B, 70 k24t
19 % Brensted BBOGETEH 5, % Z T. Brgnsted B & sarcophytoxide(5)D SIS IZ B
BHL 7%, (L&YW S5 I LT Bronsted B2 FlV 2 U, B—H#i TR L7 K 9 ICBEIC

WEFD3H 5 *(Scheme 16),

HCIO,
_
Acetone
1hr

(+)-11 (34%) (+)-13(15%)

Scheme 16

£9 2 OXEREEEDFEMITHE . THF TLEYI(+)-5 & 25% HCIO, 2 T, =i
T 10 0HRIEZT->7, T2 &, ZORITALEY(+)-S B5ESRITWHEL, Fribs
YIS T % D% TLC FICE W THER L 72(Scheme 17 LM, Z DF7 RERYICD
VT, XEEBOLEY T —F L ORI Z T2 e 25, MEINTVREHHREIZR
BAEFI=A = b ABRYI+)-13 ([aly+ 75 ) 4%DINE T/ LN T, ZD
LEHD NMR ZRT R b6, H2 BRFIHEE LI A FVED—D, 3B E-
AVLT74V9B20, PeFu7 3 VROFMLE V) 3 OOREBEMINTED,
NS DOFERIZ. ALEVH-13 VAT v =7 P ALEVIH-12 DT AT LA —TdH

LT ERBPBLTWS, %2 CRIURIGSESZ v, SKEZ 22 REICEE L~
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LA, EWICEMER KGRSO R DS, FERERILEYH 8%DINHETHLN
72(Scheme 17 T, ZDLAEYD 'H- LU PC-NMR A X7 )L CEIIZ LB RELE .
rya= 27 4 —(TLC, HPLO)IZ B ) 3 BEh 65 | 156 bW % e OGS

THone A F =7 P MLEMI)-13 TH B EFEEL T2,

HCIO
(#H5 ————» HO~ + +
THE, rt ’
10 min
(+)-11 (34%) (+)-12 (42%) (+)-13 (4%)
X-ray
enantiomers!
HCIO
+5 —— (+)',1(1 (32%) + (+)-12 (7%) +
THF, rt -ray
22h

(-)-13 8%)
X-ray

(-)-29(8%) (+)-10 (7%)
X-ray

Scheme 17

L L7Zsds s, RIGH 22 B R IcE s L= 4 =77 F ALEWO-13 Dliet
i, (a),-67"ThHH. FUGKHE 10 TORHCE S A LAY ERF Y, >
FrFAe—THBIEHHL L, o v F A —DOHIAHCD) AT b
WiE, HOIZIERND A7 B V%R L 2 (Figure 10), 2315 DFERIX, F—5&FT
THRIGHMZELEE S 2 LT, TR 3 DORFKEERET 2LEWH-5 o

5, MBFDIFvFAe—RoN5 L) IERFICEHIRFEOLDTHo 7,
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"
A
[\
1 \ ——-—§+g—13
\)\ SEmEa—— So— -1%
\ 267.2 nm,0.792158 <
Mol. CD g { —_——
h 283.3 nm,~0.715513
Ly f
l !‘/
L/
\
‘H C r i 1 1 1 " |
1000
800 Fy
AN
0 F SN
ZUD :_ e e, = - e = — S
g 1 1 N
Do 250 00 350 400

3
Wavelengthlnm]

Figure 10

LEVO-13 1220 TiE, FHEICOFEMERS D 2 LK, X Fs i iR
BT 2 47 O SZARBLIE D IR TE %2 1T 5 72 (Figure 11),
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X-ray structure of compound (-)-13 The unit crystal lattice includes
(+)-13 and (-)-13 (1:1).

Figure 11

L Lo lkd 2 2 Lic, ZDBOMHHRERD 61, L /287 £ S
THotI EMHAL ., £, 2D Ik IEROKRIE, LAEWO-13 2ot S
N7=bDTHBH, (LEW--13 R T [al, DiforHiElx, +67° L LEVI(+)-13 D T75°
FDHAE 0, DF D, BENERHEEICELTS, ADIEEZRTLEY--13
BRI G ATV EWIFERZRLTWDS (LAEYH)-13 Dlal, ZEHEITT S &,
LE(D)-13 DICEMIFIEIX 79% ee V39 T &2 5], TORRK DHHET 5,
ZofeWiz, 7k SREBRT S L RSB EHET2EHAPH LD EEZS
N2, 7. FERERS & IR DRI 5122 W T 'TH-NMR A7 FLVOJIE ZfT- 7
B, BoNART PNVIER—TH -7,

XC. ZOBRBEICEWT, ¥ 3 DbDAFRELZHT 2{LAEVI(+)-5 23lj =)
FA2—Dr P RERT 2D ECHIBEEIHLPICE> TR Y, 22 ThoX

Mt 22c BT, HCIO, E DU K DR T 577 + v oftEl, (LEWI+)-13 TH 5
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EREINTVE, ~ff, SHEE»MGLA T =T+ THEH-130YHT—¥
X, MEINTVLEIH-1B3DLDLIFRL > T 5,

XHR ODEZFIX WG L ALAEY(H-13 DGR TR XY P b U EBKIG
DEIGEA B Z XL SHELTHREL TS, DF 0. SRFEIHBG-13 D X M
RGO RICX D L, XMITH 2 AL v =7 F v (+)-13 DHEED, (LAY
(+)-13 DY T AT L2 —THh2LEV+H-12 (FHEZDLF v F A —)THoT
CLERTHDTH B,

Scheme 17 IZB VT, A = WALEW(+)-11 LETELEED AP ¥ —4 b v (9)-12
BBERMLETTH B3, P& = LED(H-11 DVFLFES RDLEWH-13 DR
EWRERRR, RIS L VEEINZbDTH -1, 22T, LEY+)-11 DHIN
NARBREIZ DWW T X RS S AT (Figure 12) & b . 2R BLE 12D W» TR, L
&Y 30b (Figure 13)D X #iid MREEEIT O RS R D> & R 24T - 7= (Figure 17, §H#HI35

12 ER),

Figure 12: X-ray structure of compound 11
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30b: (5)-S

Figure 13

—77. L&Y 12 O IAEREIC oW TR, BTl X 5 ifbEWI--13 D X fit
FEREEETOMELSHELZDDOTH D, RIZIRWIAAN DD TH B, 22
T, AP Y =77 b MALEYIH-12 1 U TR Z T, oS ARBCE O RE 2 1T

- 72(Scheme 18),

+)-12 ———— > (R)- or ($)-MTPA-C1
MeOH, rt Ta-31 — - -
100% pyridine, rt +0.03
( o) (50-60%) +0.02 /05 +0.02
+0.02
+0.03
31 (70.:7B=4:3) !
Scheme 18

CEDH-12D TN by DANVE= L %ERAY ) —)Lf, NaBH, Cigil., Tt~ —
7 a— LAY 31 ZEBWICE T, 22T kEW31 D76k Fa X ok
2. 'H-NMR DR LD Ta7=43ThH Y, ZNZnDEMIDEERIRETH > 72,
ZHOIEC—TNa—=LDIE ALEY 7031 12DV TUE, CDyHTD 'H-NMR A X
PN BWT, EFCTHO X vy F P UBBII L. #EERDBTIE NI
NOESY A7 )L ODifH(Figure 14)2> &5 | T8  HEAEDFF T 2 N AABCE Z RET %

Lk, RIILEY To-31 12/ L TR)-.B X TN(S)-MTPA-Cl %\ TR)-KLUN
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(S-MTPA A7 WAk 32 2137, 2L T, Bonkfba&® 2 ot 7a b vico
W CASTE[AS = Ssprrpa — Grnreal © KD 79 AW NI A F ZEDO B % I 2, LA
Y 70-31 DIESITARBLE % 25, 7S8R-ERE LT D F D ZDHED SALEY(+)-12 D
HO ST AREL I S 25 ,8R- & BARE ISR E T E 72,

The observed NOEs in NOESY experiment

Figure 14

—H ALEPI(H-12 2 X F ) =)L BT S5 HE NaOH & KIEZ1T9 & 20D
FALEYD 12 DEETHER L7, 207 ALAMIOSHER T, 2R EFNDY
FAEEYDBIEBOLAEY(H-12 L 2D T AT LA —(H)-13 TH S I LZFEEL
7o ¥ B o b v O SIARBLE AN +)-13 £ 7213(-)-13 TH 3 HE. Scheme 17
TR NIALEYIONENT — 5 L O ETWIRE LT, T4bb IOfRIZ. 7
NAVEATICBOTH)-12 D13 ~NEELT I LBV ER) T ERZFLTL
%

& T AT, Scheme 17 IZEV>T, THF H{LAEYI(+)-5 & 25% HCIO, Z AT, Eifk
T 2 KERIEZT 9 EALAEPIE)-11, (H)-12, (-)-13 IS A, FL w7 b e P-)-29

& (+)-10 23T % (Scheme 19),
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(+)-11 (32%)

X-ray
HCIO,
—_— (H)-12 (T%) +
THF, rt
22h +
(=)-13 (8%)
X-ray
(-)-29(8%) (+)-10 (7%)
X-ray
Scheme 19

LEYI(+)-10 DREGEIZ, X BIEEBEETORBRICK D REZIT> 7, 7, EH
DILEHI(+)-5 TE 3 DD EF V7 4 VHISEEL T35, (LEYI(-)-29 ® “C-NMR
AT FVTIE I8 ALRFED6 228 ICHBMII N, £ 72 NOESY A7 F VDT LD 3
f7-18 fr 7' F YENCHBEIDR S -, & S IO REDMEAEYI(+)-10 I2BITw 5
e &Y, LEY--29 DGR, LEBH10 DT AT LA —TH B EREL
e, ZITE—2D EAVL 74 v Z2A L7 4 Y NERMEL T 5 2 LAV

L 7z, (Figure 15),

C18 517.9 ppm (}3C-NMR)

Figure 15

LEYI(-)-29 L (+)-10 DI ARELE L . (LEPI(+)-12 2 DCIO, & 22 BRI % 1T
W, FRFUHLT RLEYNEEBHEZT) 2 L THEZRZ{T- 72(Scheme 20), %¥.
Z DBRIALEYI(-)-29 & (+)-10 D 8 H/KFEMH-WEKETEEZHL A LW &

25, {LEYH-12 D SR-EEIREIND L v T LV MERI N,
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DCIO,
(+)-12 ————> +-12 + (13 + ©-12 + (#)-10

D,0, TH
It, 22h

Scheme 20

ZIT, Ins—HLEYDMENIFREZIRET 512870 LEWH)-S,
(+)-10, (+)-11, (+)-12 KK (+)-13 TR SN 5 X ) 12, 2 fRFOHN AR EDS S-FliE
TH 235G, ZOHUEYD[al, FIEDfEER L, (LEWO-13 L(-)29 TR X
I, 2 RRF DM AARLE S R-ELE CTh 254, 2 DILEPD o], A DfEE T
T ) B &R O BIRIED, KIGE B OISR E 2 #E T 2 ETIEFIC

A HTd - 7 (Figure 16),

[olp = +49°

Figure 16
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ITIIT, NS INERY %52 5 RICEEICOWTERERfToTARLL, &
TIOF - MEEPI(H)-11 122V TE, JFEFTH 2685 D 8 MiiRFEC-8)lcxfL
KD FWS2 A T DKERIT VTS, 8R-¥ A — MALEWI(H-11 B ER L 7= & iR
TE 5, £ ALEWIH-11 DROGKE & RO BRI SOUGKREE] 10 73 DRFIC 34%,
22 BF DKFIZ 32% & KGO EEICE D 53, 2R —DNENE SN 3,
RITPGHREE 10 7 DHE. 7 b ALEYI(+)-12 (42%) & (+)-13 @%)iE. FRTH 5
LEV(H-5S Do R X P b VEMRIGICK DEBLRL 2Tk sy,
CTIDORIBDEERIZOWT, W 2»DA[HEREZ NS, D), ZAFSF
ROBMARRIc T ) — Lk 2 & b ZOBBET P U LEVI-12 ~E (LS 2
2TV HE, £id, D OV TERARIGBE D o7 b LEYI(+)-13 3
AR L 7. HCIO, FfE FicB\wTx ) — b L, RAOREIZK D7 b LAY
(H-12 NEEEMT B L 0IGENEZSNDS, £ 1T, THE-d, HOLEWH)-5 1T
Xf LT DCIO/D,0 ZMA, FTRIGZIT) &, 20 AHRD 'H-NMR A7 FLIZE
WTEAEBI(H-S kD> FF VR L b b ILEYI+H-11, (9)-12 RU(+)-13 H
KD T F VBB I 15 (Scheme 21), ZDHFTH F U ALEWI(+H)-12 L (+)-13 D C-8
WFEET B X FNIEEC-8Me)D Y 27" F )L 1Z doublet Z78 L. 8 fZICEKFEIMBASTY b
AEZE S ER L b o7, TOREE L Scheme 20 Tas L7 FEHR &  HClO, DFE
HEAET TR/ -V 2REEY, BEEARSEML, 208%b T/ —{tick 3 8

DB SBWI EBHL N E LT,
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DCIO,/D,0 (+)-12: 8-Me (40%)
THF-dg (+)-13: 8a-Me(4%)

Scheme 21

S oI, RIGKHED 22 R OB E ., (LEVIH-12 DIREF 1% EF LA L., 2
NERARHC T v F 4 2 —TH 2{LaW(-)-13, 3Z-%MEMBLEYO-29 KMLE
PI(+)-10 25, ZNZ I 8%, 8%, T DK TERT 2, 2D I &, {LEWI(-13, (-)-29,
(+)-10 D 3 DDA, RIGKH 10 7RO FEBYTH 5(+H-12 15 HERT 5H%E
R LT3, 35 Scheme 20 T/ L7z & 9 1<, L&WI(+)-12 12/ L T DCIO,/D,0 T
22 BRIE %11 ) &, BAELINTORWLEY(-)-29 £(+)-10 25, (9-13 L3t
BT AR, COBEEREIFT2HDTH B,

LaWH+)-12 X h 2o DfbaW e AT 2 RICHER IR, (LEWH)-12 D C2 Ik
W, YeFr7 7 ‘/ﬁ%a)ﬁégi: X 2HHDOFER, ANVRAF A Rk 12a & 12b 58
BT 5 LARGET 2 2 LTI D (Scheme 22), T7b b, ARG FF v
& 12a (3, 3Z-5(M BRI 12¢ ~EBELTE 2 PRIE 12b D L) &, WO
DANEAF A RN L FEBZERLCE D, PRif 12a & R2cDZNETNICE
WTP e Fa7 7 VROBERISEI DHESET 24288, ILeaW©H)-12 L--13, i

TIALEY (29 EB-10 2ERT B L) bDTH S,

36



(+)-12 and (-)-13 (-)-29 and (+)-10

Scheme 22

C OB E HIC KGR 10 7 TORREEZ B L, BT 2LAEW+)-13 1%, 1k
EW+-12 ERICEBZUSLTH A 2 & &) ALEVH)-5 2 5 DHIRFEIZEKLT 5
bOEEZ OGNS, Fi, ALAW(+)-13 DICENIGKEH 10 7 DBEIC 4% £ FEF I
B, ZOEYHIREE SN LEYW-)-10,()-12,(+)-29 2HERT 22 06, M
WTBELFVFAT—DHEMELZETIRIBERL A>TV ELDEEZ OGNS,

ITZIT, ALAEYI)-5 o D&)A REB M E S5 2. POoBIC X 3 K6
MHERBICB W TRIZZR XY P b VBMRISICOWTHEREL, 2 TAH
7,

IRFLFEMERIRIELET P UBRBONZIDIEFLICHONTED, 2 XX
F-7 b VBRGSOV EAAICBE L T K oG, BIRT 5 C-O0 fBEIX)DOEH &
DAKRFED & I REREDRA L CERRB(ZDZ B L, 2EB(YV2EZ 5 P
(Scheme 23) &\ ) MENRIGHEMBEERENEZ 6N b, 2 LTI ORIGHEEEIC
(+)-5 D 7 FKFEMH-D C-8 DD S¥MTEIETTHEDT, FEBWDO7 + v

BV DOSAEREIX(+)-13 TH S LE-THEIND D EEZSNS,
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acid

Scheme 23

BEAY(+-12 IR F L P77 b VIRRIGOX Y v =7 P oL LTHRLoNn
DEHIP? COHHE L TEZOSNIFE—~DER L L TEEIX, ZOBMRIEH
—MRIZHIS N TV 2 BN CERE CET T2 2 Lk o Tl L&
2T BEROALEVI+)-S DHTI N C8DIEFY F C-OMBADHALFALED»S
BEIL v AR L R bEYI(+)-12 25, ZOBMKIICE DER L TW5, %2 2T,
EHISETCLRELRZHHBE LT, IVEIFAVOFELZRELE, DFD0,
FROBHEMICEWTE, TOZRFS P b VEBERIGIE Sy R TRIG2NE
T2 EEZDDDBZUTH A ) (Scheme 24),

LEW(H-S D CBDIEF Y F C-ORBADMZAIIE 3 HBANVEAFF vk 5a
252, ZDHNKAF X v OFEREIL, 7 MRFE(C-T)-H D sp3 IBFELEDS C-8 D
ZEO 2p Wil & ATIZZH D . TRE Sb R Se NEELT R DDAy T A=Y ay
DIt akbolktEZ o5, 612, FRIE 5b 2> 5 FHEHE pre-(+)-12 ~
DIEHAL T 2L ¥ — AGE &, FRHE 5¢ 2> & PR pre-(+)-13 ~DiFHEL T F L ¥ —
AGE DR EZ(HEHE S & Se DR N X —ETlE R\, ZDEIF 9.1 kI/mol TH
HYbRZOTED, AGL LD BAGEDIZIVBREVHDEFHRING, 2L T, Z
DEPERYDEEGZIRET % b D EE Z 5415 (Curtin-Hammett principle”®, % Z

T, ZOEB L AL F—ICOWTHEZ{TH 72,
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ETOMIREI, LEY-5 OHLERER IR E2To 7, 7, BB
BE Sb* L ST DRI IE. AMI1 DOREERIY T T WE % % F VTR Sb & Se i LT
BERBEBICREEfT 7, I56IC, RETHSNLBEODETCOIRINF —IF
B3LYP/6-31G* 2 I\ CEHBEZTo %, MR, TNEZNDOTHEMEM T F VX —IXAGE =
12.1 kJ/mol, AG!, =319 kJ/mol T& > 7-(Scheme 24 /£ ), T Z°C, Scheme 24 /£ T D
A pre-(+)-13 & pre-(+)-12 DAV 7 4 A —a Vi, BEELZF VX —FHEICE
VT, A SH,5c DbDE-FETH S LIRE LT, ZOEL BN RITE
BHEL -FRASN, ANVEAFL o PRIGEEELZ R T2b0EEZI TS

IRFY F-F b VEBEMEKIGD AN A F A4 v FHEEDFEII OB T X 5 &
HImIH B 30, F 72, sarcophine (6)DIVERIGICE T 2 EBYDEI G, Hiklbx

FNX—DEBLZEHEZREL TS ELEFERINLTVLD Y,

Y o) @ . )
2

SN/ ! e
® ’,' =M ® ) = (f, 7 ?H
Pie e e n
Me™ & | BN ©

9 19 (/I 9 Me™
19 OH H AN

Sa 5b Sc
i
S¢ sp lAGisb l AGHs,
AGHs =319 N N\ A =121 o -
............ A Me O % O-
W ‘ H\ Z7/ ® H
7 ]
l‘ 6’/
\\\\ g o~ 8o
H 9 & !
1042 Me'™\ .
Y./ energy: kJ mol-! pre-(+)-12 pre-(+)-13
pre-(+)-13
AGis, > AGtg,
\
pre-(+)-12 | (1) 12(major) (+)-13 (minor)

Scheme 24
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IRF Y F-T b VBRSO SR GERIRIC D W T ORRINFE D 22, {LEY
(+)-5 D IR, 8R-¥ 7 AT L & <% —"TdH 5{LAEYI(+)-33 (inv-sarcophytoxide) # . <4 — I
LEPI+)-11 £ AL, HCIO, # AV TG & AT 5 72 (Scheme 25), ZDHE. L
DRIGRE I EY(+)-5 DFE LD D LEL FHETH 2LE4W+)-33 8 TLC L
THKRTZDIC 2R o, 2 LT A —WALEW)-34, 7 + U LEPI+-13
KO+)-12 &2, ZNF 41 27,20,3%DINETHE -, (LEVI(+)-34 DA REIR. (LAY
(+)-5 DL T 2 L THREL %2,

FEHTREBRE LTI, ALAEYH-12 L #)-13 D7 b ALEYD 1.7 DG THE
LNTVAEILETHD,DFED HTIDBAY ¥ —7 b U AMLEYI(+)-13 DAFITE LT,
BN TOCBRBEFALMDS C8NEBHLALIICRA S, CORBMICIEIFEL
TV BIKEHENAL D  Scheme 24 IC BT 2HRIE Sa DY 7 AT LA~ —TRHITEB VT,

C-8 ANKAF A PRMEZIRET 2 EFEMRSFAT 2 Z L5k 2,

N\ B
7 . a -
N (4)-11 (34%)

(+)-33 (77%)

(+)-12: R = 88-Me (3%)
(+)-13: R = 8a-Me (20%)

30a: (R)-S (20%) (+)-5
30b: (5)-S (20%)

a: MsCl, triethylamine in CH,Cl,, then K,CO5 in MeOH. b: HCIO, in THF, 2 h, ¢: SOClI,, triethylamine in CH,Cl,, rt.

Scheme 25
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L&EY(+)-33 DEHET, FEHFRZTPEAOERM 2B, Thbb. LEW@-11
& MsCl & DBURIZHETRIEA V) 7 L TRIBEITH & {LEYI+)-33 B8 TT%DILE
THRONED, 2N/ T AT LA —THBLAY 30a & 30b D 1:1 ERYHS
IR 2% L ABG ST E 2(Scheme 25 /£ ), $£7. BonP P AF L A< —30a
& 30b (3 HPLC IZ X 2 JBEASHEETH O . ot L 72 AT 3SR L 72 T, X 55
a2 T o %, 75 LML 7bamiE. BIEALV 74—t 30bTH B Z &
HYHIBH L 7z (Figure 17), Z D{LAWIE MsCl IZ X > THER L 72T TlE % L, THERD
MsCl KD BEFNTWELF A=V L ORISETER L - EeE»H 5, HZzk
BN 2B F AN ERIGERZ L ST AT LARAY 30a £ 30b 25 1:1 T
ERT2E,O S, COWMEI I NS, o, ERICEEL LICHEIRER
FTH2I DS, XRRHBARERITIC X VLAY 30b O ERE, 2% b i3k
EVH-11 DM LAFREEZ bIET 2 2 LR,

Figure 17: X-ray structure of compound 12b
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KICEFIZ, TRFXY P b UVBMRKIEOFRBE L 2 5 RERIEERWIETARL
(+)-trans-limonene 1,2-epoxide (35) & (+)-cis-limonene 1,2-epoxide (36){Z %} L T MEfit
Jii % 1T 72 (Scheme 26), HCIO, Z Fl\ W 72 G T, (3 & A ESUEOSHEST L 20> > 723,
THF #1 0.1 248 ® TIOH 2 L 10 sRmETRIG 2T &, 7 L&Ew 37 &
3SEINRIERIC L VIR TE LS NS, 2D EIZIRMKIICE VT, H-2 DKEDS C-1
DIFEET 2RO S BE T 2 HEN G RIGHEBETREI > Tw3 2 2R L
TWw3, L2»LaPs, 2ok ntoicilisnTuagAics Ty, LAY 35a
t35b, F-13MLEW36a L 36b D L HITANKAF A AEEEFER L K S 1 KR
TRIGHHETL T3 EREL 72\,

L& 35 DBE FPICAER L AN R A F 4 PRIk 35a B C-1 18T 55D p
HIE & (C-2)-(H-2)MBE D VATIC R DR 3sb ~NEa v 7 4 X —> a v 2BLI ¥ 5
23, R 35h I oWV T, 6 BRORED S M EDary 7 x A —avidin
T, Lo TR T 2KEOREHEDRE- LS DR E, ZORILEY
+)-5 DHBBLIBRL->TwE, 2F ), 4 BREKROFZEBELZE T2 06, 1L
BVH)-S ORI NE HNHAFF ik, Scheme 24 IZE T 2 H[HE S & 5¢ D 2

DDAV T A A= avikELILEBHES,
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TfOH Q
2 _—_—
A THF
H'&T 35 tt, 10 min 0" Y 4
Me Me
(80%)

i H
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H H
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NR . Meijoglm\ﬁ 1
! 35b |

ho
© 35a
T T e [Conformational Changes] ------------
HO. HO. l Me HO 1
2
> R — > 9=/ R N7 "
Me H H H
36a 36b ]

~F
' TfOH
—_———
2 THF
rt, 10 mi
( min (@) 18

O fe
(90%)

Scheme 26

ANEAF A VHREUEA D A LOMBOFEHE L TR, w4 F—EBH—-O v &

BYICTH27 b ALEY 40 %2 5.2 % (-)-dihydrocaryophyllene oxide® (39) & HCIO, D
KIGTH & 45 (Scheme 27), %7, (L&Y 40 D2 L2 IE, X B EAEEMAT 21T

9 & CHERZ AT o 7o (Figure 18), X 512, FIIIBR L 2B 2 A FLE TNV —T
BSHETHD EVI T LiE, ZOREVHBEN L KEEMGORICERE L D B, AL

RHF A e 39a Z#EH L CRUBEDL 2 E2RLTWwb,
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" H 15 i H ] H -
11 4 ®
13 1 HCIO H
o o T o OH|__ H
10 B B
H H H X-ray
12
39 L 39a J 40 2%)
+ other products
Scheme 27

Figure 18: X-ray structure of compound 40

RICEHZ L, {LAEYI(+)-5 £ TfOH, HCl XU HBr & DR)EZ 1T > T LEVI(+)-5 %
#7K THF 9 0.01 480 TIOH & UGE#179) &, FRMD FKRFMAET TR A =1L
A1 1385 0T ALAY+)-12 EH)-13 BZNZT N 80%, 8% DINHE TR LN S,
ZD2oD% b ALEYMDOEEIX. HCIO, TRIGZET>7 DD ERLU TH > 7,

¥ 7o, AL&W(+)-5 % THF F1 HCl £ 7213 HBr L FRICRIBEIT) &, 7 F L&Y
ERLBWRO D ICHEWICE A THE7an FY (941 E+)42, JaEE R
U ¥ (+)-43, (+)-44 BIZ TG 5 1172 (Scheme 28), T ZTHHTREHEHL LT, 7

Uk FY )41 13, BT MeOH/H,0 2:D)DHIC 2 REEWTEL &, (LEY
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H-R2ANEENNTEZETHB, BERICTOETE FY v +)43 RSB VT 1
MITH)-12 ZEBICAERT 5, FRYOVEREEEEZ 5 L. IGHIZE L TKED
Bl LT na Py o HI» BB L Tw 3 2 SO TH B, MRHAL I
BT, CXMARERWCHRT 2HAPH D, ZOMBL L TEELR C8DE
BMANEAF AV EERL, HT DBZIABHLTLEbDEEZIONE, 22T
B2, K2libH3 MeOH DANEMEZ TIPS L, ~uk FY VIdBE 3 Ick

DAY TH BILEY(+)-12 13 48 FRBRICB L THEHIT 2 Z L3k hh o7,

(+)-41: X = Cl1 (76%) N (+)-42: X = Cl O%)
(+)-5 (+)-43: X = Br (68%) (+)-44: X = Br (17%)

C i b
, (+)-5
O} (quant)
8
(+)-12 (78%)

a: 35% HCl aq. in THF or 48% HBraq. in THF at rt, 10 min, b: K,CO; in MeOH, ¢: MeOH/H,0O (2 : 1), 1,22 h
Scheme 28

ZDEHTHLNTVRE2TOMAMITOWT MRSA & M g 2 24 FiE i
B E (T o 7o ALEYIH)-5, (4)-12, (+)-42 13 MRSA 12X LTI A3 6 biFEE R L
7o F 1o, FiEMIIEAS49) I3 T % MR EAC,, ug/mL)i, (+)-10 (16), (+)-12 (16),
(+)-13 (14), (-)-13 (14), (-)-29 (15) E W IHFERTH -7, L Lo, hofkEPic

DWTIX, EEBR SN Lok,
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i

EXEGFEE LT, 20— FMMLAPYE EZITRD 20 IEIEFICHEHE L WITETH 5,
PERDAIFETRIC B O TUIRATICHEET 2 GWE, T4 b b HEWIELIH, SEPREE,

SICIETIEPICEIET 2P EL E 6B o n 2 AHERH LAY E Z D
TS, &2 32 OFEHPEEWEPBIERRIC k> Tk, THUIAEH
ROBERLOHFETZ, —7, BRTREIREREINORIEN 285, FarvEa—%

I LT HEFEABSIE S AT LORERFIBIHEG, ) LA EHE T 28
FINEEEIRAI TN T WS, W2 b2 BEF2MHL ., Z0EK S EXK
mEEZ T, Pl WRICEET 2284 (v R78) DRETE, £/4%
DEBEHRIMERT2HF (VA Y F) ORENHREL RduE, 205 OMBEDMRIAD
AMREIC D, ZORRELTZNORFO7 IR MR Ty IR M E2ER L, #
BERGZAML L) ET2bDTH S,

DX ) BEIRT, RAYLAZARICE W TRHRNEEZ DB ETH D, L
LD, RAWIERZICEERER E U CHERE 7 2R > TE | B TER
DL DBRAYOBEZHEBR L LTE Y, AIAFDTITICE > TR 2 2D %
FRALAD. ) —FMLaE®E UTRHORBIEERZIT 50%0 ki 12 2 st
V3P, ZTNSDRERFER, Fikk 74—V FAOBERO G TEER DY — FLayn
RATEZHEL H 50 B s T 2 {Lalds. BARLE LD EBic Lk b,
HRZY — FILAYPEERFERE LV B2 THRELH L E V) T LE2TBRT Y
DTHHS I,

H#1%. %9 brown alga, Zonaria diesingiana X V) eicosanoylphloroglucinol ¥% K&

WD Z LB L, RiZ, T DKRKBRICE eicosanoylphloroglucinol {L &) k&
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MRS A LERIGEIT) 2 £ TIA 2% ) A FEED ORI 2 UIW RS % 3
L. W% TR, =4 a4/ 4 F2EELAHET. BHE» ORNE TR 2T
R Lz, £, Z2ORISERSIC OV TR 2TV, il X N3 SR O #E
217,

D EZFEE L. soft coral, Sarcophyton glaucum X 1) cembranoid L&) sarcophytoxide
ZEE R FHEIC L DR TR 2 HOSHE, B 5117 sarcophytoxide DRSNS M.
oM ZORIMEICER L, BHIEELEY~DILEE T REM: % BET L 72,

B #1Z sarcophytoxide 12 XF L C Lewis % fEF X &, BBOBMWEILIZ X Y EBRYH
Bbl 2RO, ZLTLlewis B2EA I €54 1C, BRILAYDSERT
2HEEROE LR, £, 2OERLAEMOBIIARER D, LEMERD G
BICOWTHERZTo> 72, 510, RICOMF O THIUEFRATICEFT2ZR X F
7 VNS ANV AR AT A Gz ER L TCO R HARER TR TE 2T 2R
72,

D EZ. sarcophytoxide (ZXf L T Brgnsted B & D KIGIZ O W T 21T>72, T 5%
. RICREOREIC & D BB OSMEENELT B L2 R Lk, £7, &
B L 7 —BOBALAIT T, E SN TV IREPRL > T03 2 L2HAL,
ZOREDIEZR T/, 6, BEHETIKEBIT XXy F-r b VBMLRIGIZ
EZHL. ZORIGHERED, MR DA N T2 MBS TIIRL, AVED
FF+ 2R T 2 BRBRRICEE TH 2 Z LR REL, 20RBOEMIT 2
Bl L ERLEOT G 51T - 7,

¥ 7z, sarcophytoxide & W &SN L&, AMENRARE T R, ERIL
SN IIHIEEE RS, — oA WITIZT 2255 MRSA KO lREATIEIc N L
TiEEB RS 0,
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DlbD &9z, BFIZERMOHEHEEKAYITH % eicosanoylphloroglucinol LAY K
U\ sarcophytoxide 122V C, Z DREENRERICEICER LEFREER E L TORRE
HZ2ED, 20MMifE2ED 2 Z L 2B LKk, % LT eicosanoylphloroglucinol {L-&Y)
oI A YA N e HiExML L7z, F7:. sarcophytoxide DGR DR
0. ZRFXLF-7 b VRIS DOROGHEREIC O WT, FileaidEgEz L, SR
B L 7 FERRICHEE OB, BEALAMOBERERE L ComRE, Y icza
BHRMAND—2DHFARER L LDTH Y SBIZ S SICHEAREMEEZRT
LAY DERRICEVN D FRELRBBL AN EEZ T3,
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I

KMFEEZZTTHICH>T, L DHFLARBHEELDELL, ZOBEP2BED

L TEFHOBEZBRZITTRE-WERWET,

BRFRICER L D e tehr  TIHRE L E 2B ) ¥ L BREMREREY K%
Pk BFICHFEH L E T,

o, HEREREN MR R £EFBRIE. REREZD, LXITZ20BD
MREFR ERFICOL Y HEEDIICE K 3 THER X £ L 7o, BERYREHH
BEHKERBEEF L v & —EREERFBEICE T BEL D EAL I SA
DRI, BEDORIZL > THIBZDHRVbDER>TED ET, I JIXHEHBEL
E
I 5T, HEERERER K & #EBRICE, RERESE D, LN Z2DROVIA

ICBZIELTH, WHIVLAETIHE, THEZRE I LA, JJIEHOLLET,

AHFRZZTTHICHL)  BURIEZRE £ LR TRERNAREGH T
AR B BHEICE#H LT,
F7o, BRI THHRTERRERE L CEC L, R e F. FiE &0 A,
Ei(H L) HEFSA BHE B A, 2 L UESRERETIEEEE AT
v —EHREERERE DR, I 5 I B M BLE A RE O K &
Wz LEY,
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Eo. AWRICEEL, AL L L THETE I L2PR(BEBD T AR E, ZOHRHAE
LG CBEPOLEBEEZLT TR E L, BEREEFEMRERARERZ HH

Bh FRHRICHEHCILET,

ERREREAL R AREEE R T BRI, IR D 2 ISEEERBICBL TER
BHTIRERVIEEE L, BOBHOLLET,
FEEREBEALRERET N A — dEERIC i, AR 2 5IC8h, 2D F

ST EEo TR EFE L, HE#HAZLET,

B, ZNETIHREE» BB LTSN MR, 285 g LD T nkE
EER, BB K. B EAUCESBE#HCLET,
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FER DI

AREBICEE L., BHEEALBNMR)A XY FLORIEIZX, Varian UNITY-600, Bruker
ARX-400, JEOL JNM AL400, JEOL JNM AL300, JEOL FX200 % UX HITACHI R-90H #
fERA L 72, X SRR SREEMEHTICIZPEY R-AXIS RAPID X-ray Diffractometer % {5 L
72 BEXEDHIEIX JASCO DIP-370 & JASCO P1010 fEH L 7z, HZtapE xR 7
L DORIE X JASCO J600 CD sectormeter # i L 7z, FRAFKIN A7 ML DOHEIGE X
PERKIN-ELMER 1720 %#{ff L 7z, BRI A X7 FILVOHIE X Waters LCT Premier
XE, JEOL KMS-SX102A & UF JEOL IMS-AMI150 % JHW>TIT > 7, %mmﬂﬂﬁczlci
Biichi 535 2 L7, 7u< 777 4 —I2i&, Silica gel (Merck Silica gel 60,
0.040-0.063 mm, 230-400 mesh ASTM) 227 I v ahobsruae 757 4 —,
2% Sephadex™ LH-20 ZHl\whkh I sru~ b 57 4 —%fT> 7%, Preparative
TLC | silica gel plate (Merck 20 x 20 cm silica gel 60 F,5,, 1 mm) ZH\>T{To 7z,
Recycle- HPLC & JAI LC-908 (recycling) Z M\ >TiT\v> A 7 A & LT Merck Hiber
RT-250-25 LiChrosorb® Si 60 % {##f L 7z, TLC (3 silica gel plate (Merck 20 x 20 cm
silica gel 60 F,s,, 025 mm) %\ T4T > %, (-)-Caryophyllene oxide (&, Aldrich

Chemical Company Inc & DA L 7z,
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HB—H
B—Hi D EER

17(R)-Hydroxyeicosatetraenoylphloroglucinol (1) & eicosapentaenoylphloroglucinol
Q)D Hif

1994 %9 H 17 H., ¥ =4 7 ¥ (Zonaria diesingiana) 10 kg % 2 HEZ F I THr
HUCERE L. MeOH ICTERTHINZ 2 ElfT o7, 512, 56417 MeOH HiliHY)
% CH,Cl,, ¥ X U AcOEt & i\ > Torfichiitl 217V CHClL, = ¥ R & AcOEt T¥ X % %
NFN9A4g &t 448 g7z, 1§57 CH,ClL, =¥ X 10 g % Sephadex™ LH-20 % H\»
lerua< b 7974~ MeOH:CH,CL = ) TOMZITVWTHDDT7 57> a v %81,
Ao, 2D3H/HD7 57 ay 473g%, YV 757 4— (Y
A 7 )V 230-400 mesh, 300g, MeOH in CHCl, = 2%) T 4 Bf % 1T »
17(R)-hydroxyeicosatetraenoylphloroglucinol (530 mg : 1) & eicosapentaenoylphloroglucinol
B5g: %7,

2-(17°-Hydroxy-1"-oxo-dodeca-5’,8’,11’,14°(all Z)-tetraenyl)-1,3 ,5-trihydroxybenzene
(1) : 'H-NMR (400 MHz, CDCL,) § 0.93 (3H, t, J = 7.0 Hz), 1.35-1.55 (2H, m), 1.75 (2H,
quint, J = 7.5 Hz), 2.13 (2H, q, J = 7.5 Hz), 2.30 (2H, m), 2.75-2.90 (6H, m), 3.05 2H, t,J =
7.0 Hz),3.70 (1H, m), 5.60 (1H, m), 5.30-5.50 (7H, m), 5.84 (2H, s).

2-(1’-Oxo-dodeca-5’,8’,11°,14°,17°(all  Z)-pentaenyl)-1,3 5-trihydroxybenzene (2)
'H-NMR (200 MHz, CDCl,) §0.71 (3H,t,J = 7.6 Hz), 1.70-1.90 (2H, m), 2.00-2.30 (6H, m),

2.75-2.95 (8H, m), 5.80-5.55 (10H, m), 5.80 (2H, brs).
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5B D EER

L&Y 2 2 6LEYW A AT E B @DEK

&% 2 (300 mg, 0.79 mmol)® EtOH 2 mL)ICVAfEL . EHE Fuxs 73 v
(256.7mg, 3.76 mmol), NaOH (444 mg, 11.10 mmol). KUK (0.4 mL) % Z EiF T 20
SRR L 225, 2 RFIMBGER 21T - %, RIGHZERICHAL 728, RIDKICKE
BEMZpH =3 & LTRIEZMET I8, AcOEt Z W CHEME ZT-7%, Bon
7= AcOEt J813, SMIEHEAK%E Hw THHE., K Na,SO, 2 e CieiziTo 7%, %
D, RIEEMEZ T ORINESY (245 mg) 287, Bo NGRS LT7 5
yYahohruaw s F 74— [silica gel (230-400 mesh, 30g), MeOH in CH,Cl, =
3%] #HOTHEERIL ., LAY 17 (99.0 mg 0.33 mmol) & 4 (48.2 mg, 0.16 mmol).
Wricibd® 4 £ 7 DREYZE,

5,8,11,14,17(all Z)-Eicosapentaenehydroxamic acid (17): EI-DI-MS m/z 317 (M"), 300
(1), 256 (3), 20 1(7), 175 (15), 131 (19), 91 (71), 79 (100), 67 (74), 41 (63); 'H-NMR (400
MHz, CDCl,) §8.50-9.50 (1H, br), 5.25-5.45 (10H, m), 2.73-2.85 (8H, m), 2.00-2.20 (6H, m),
167 2H, q,J = 7.5 Hz), 095 3H, t, J = 7.5 Hz); *C-NMR (100 MHz, CDCl,) §171.62 (s),
131.89 (d), 128.86 (d), 128.58 (d), 128.44 (d), 128.16 (d), 128.11 (d), 127.97 (d), 127.90(d),
127.70 (d), 126.85 (d), 32.26 (1), 26.36 (1), 2546 (t), 25.38 (1), 25.11 (1), 20.39 (t), 14.09 (q).
IR (NaCl) em™: 3211, 3013, 2963, 1646, 1456, 1085, 713, 628.

5,8,11,14,17(all Z)-Eicosapenaenoic acid (4): EI-DI-MS m/z 302 (M*), 273 (3), 259 (2),
233 (5), 206 (10), 166 (19), 133 (22), 91 (83), 79 (100), 67 (74), 41 (58); IR (NaCl) cm™ 3013,
2964, 1709, 1435, 1267, 1092, 712; 'H-NMR (400MHz, CDCl,) §5.25-5.45 (10H, m), 2.36

(2H,t,J =7.5),2.75-2.88 (8H, m), 2.05-2.25 (4H, m), 1.71 2H, q,J =74 Hz),097 3H, t,J
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= 7.5 Hz); "C-NMR (100 MHz, CDCl;) 6179.53 (s), 131.93 (d), 128.93 (d), 128.64 (d),
12847 (d), 128.16 (d), 128.07 (d), 127.98 (d), 127.76 (d), 126.92 (d), 33.25 (t), 26.35 (1),

25.52 (1), 25.43 (1), 34.39 (1), 20.44 (1), 14.14 (9).

Methyl 5,8,11,14,17(all Z)-eicosapenaenoate (16): EI-DI-MS m/z 316 (M"), 287 (3),
247 (7), 201 (13), 180 (17), 119 (4), 79 (100), 67 (62), 41 (50); 'H-NMR (400MHz, CDCl,)
05.25-5.24 (10H, m), 3.66 (3H, s), 2.75-2.85 (8H, m), 2.31 (2H,t,J =7.5 Hz),2.10 2H, q, J
=7.5 Hz), 2.07 (2H, quint, J = 7.5 Hz), 1.70 (2H, quint, J = 7.5 Hz), 0.96 (3H, t,J = 7.5 Hz);
PC-NMR (100 MHz, CDCl,) §173.92 (s), 131.94 (d), 128.84 (d), 128.74 (d), 128.47 (d),
128.16 (d), 128.13 (d), 128.03 (d), 128.00 (d), 127, 78 (d), 126.92 (d), 51.35 (q), 33.34 (1),

26.45 (t), 25.51 (t), 25.44 (t), 24.68 (1), 20.45 (1), 14.14 (q).

a1 2 5/LEY 18 & 3 DAL

L&Y 1 (60 mg, 0.15 mmol)% EtOH (1.0 mL) IZ/AfRL . HWEEE Fu X L7 3
¥ (52 mg,0.75 mmol), NaOH (90 mg, 2.25 mmol), UK (0.2 mL) %02 =R T 20 57
ISR L 72#., EtOH (0.5 mL) ZEM L. 2 REMAERZIT -7, RIGKZ Eifkic
WERIL 7215, BEEBZMZ pH = 3 & L CRIBZEIEL . AcOEt % AV -CaBEiit 2 17
o7z, F6 4 AcOEt EIX, fERAEKE H»THEE. K Na,S0, &2 AV TR
2727, Z0%, BERMEZTOINESY (188 mgz i, FoNnkKIGRA
Ppixt Lo EUH TLC [0.5 mm, MeOH in CH,Cl, = 10% (one time) and MeOH in CH,Cl,
=5% (two times)] Z M\ THRERER L, (L&Y 18 (15.6 mg, 46.6 ymol, yield 31%) & 3
(5.6 mg, 17.5 ymol, yield 11.7%) % 157,

(R)-17-Hydroxy-5,8,11,14(all Z)-eicosatetraenehydroxamic acid (18): 'H-NMR (400
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MHz, CDCl,) 68.20-9.90 (1H, br), 5.54 (1H, m), 5.25-5.45 (7H, brm), 3.66 (1H, brs), 3.7-3.9
(6H, brm), 2.25 (2H, brs), 2.00-2.20 (4H, brm), 1.69 (2H, brs), 1.30-1.50 (4H, brm), 0.91 (3H,
brt, J = 5.4 Hz); "C-NMR (100 MHz, CDCl,) §171.04 (s), 130.94 (d), 128.91 (d), 128.65 (d),
128.19 (d), 128.05 (d), 127.98 (d), 127.80 (d), 125.58 (d), 71.30 (d), 38.76 (t), 35.197 (1),
35.203 (t),26.47 (t), 25.75 (1), 25.64 (t), 25.60 (t), 25.06 (t), 18.79 (1), 13.96 (q).
(R)-17-Hydroxy-5,8,11,14(all Z)-eicosatetraenoic acid (3): [0{]2])0 = 50° (c 0.39,
CHC,); EI-DI-MS m/z 320 (M™), 302(5), 259(4), 222(10), 193(10), 166(28), 93(65), 79(100),
55(88), 43(36); 'H-NMR (400 MHz, CDCl,) 85.56 (1H, m), 5.30-5.48 (7H, m), 3.69 (1H,
quint, J = 7.0 Hz), 2.75-2.90 (6H, m), 2.30 (2H, t,J = 7.0 Hz), 2.26 2H, q, J = 7.0 Hz), 2.13
(2H, q,J =7.0 Hz), 1.69 (2H, quint, J = 7.0 Hz), 1.47 (2H, m), 1.35 (2H, m), 092 3H, t,J =
7.0 Hz); “C-NMR (100 MHz, CDCl,) §176.97 (s), 131.41 (d), 128.93 (d), 128.73 (d), 128.25
(d), 128.15 (d), 127.82 (d), 127.77 (d), 125.39 (d), 71.39 (d), 38.66 (1), 35.13 (1), 32.81 (1),

26.32 (1),25.72 (1), 25.64 (1), 25.60 (1), 24.39 (1), 18.81 (1), 13.93 (q).
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L N IIOE 7

NaOH %z A7 ft&a¥ 2 5 5 L&Y 4 D&

L&Y 2 (10 mg, 24.6 umol)?® EtOH (1.0 mL) JAIZ, 7K (02 mL) & NaOH (14.7
mg, 0.37 mmol)Z Ml 2 3 RRINEGER 21T > 72, KGR Z BMIHEI L 7242, Bl %
MApH=3 & L ThIGZ{FEIEL | AcOEt % A\ Tolcmtl 21T 572, 5 5 9172 AcOEt
B3, BUMAIEKZ AV ¥, K NaSo, W TEREZ{T >k, Z0%. &
HERME 2 7 RO FOGIREY (124 mg) %7, 55 W UNEEY %2 47 BUH TLC
(0.25 mm, MeOH in CH,Cl, = 5%, two times) % A\ ToHEEHE L L&Y 4 (5.6 mg, 185

umol, yield 75%) % %7,

L& 4 & 1,3,5-triacetoxybenzene D&k

L&Y 2 (20 mg, 492 ymol)IZ7K (0.2 mL), EtOH (1.0 mL)&% X NaOH (30 mg, 0.75
mmol)Z MM A, ZiiT 20 /[ L 7242, 3 IRMNEGERZT-> 7, RIGIEAREZE
WA EBEIE, BRBZIMZCpH=3 & L AcOEt ZMZ Dl 2fT-72, ol
AcOEt JEl, SIMIRHEKE VT L. K Na,SO, Z v TR 2T o 7288,
FERKE 21T o7z, R % pyridine (02 mL)IZiED L. SEOKEEE (02 mL)ZMZ, 7L
TR FEIRT | BREHEE 2T 7o, B, ROSHITKZ A AcOEr TRl
HiZ1T > 7%, 35 117 AcOEt B, fif1 CuSO, KA., RICHIMAEAKICTHREE,
#|K Na,SO, Z R\ CHeIEE T o 72, 820§ % 1T o7 AcOEt BIZx L TRIE TR
21T\, Bl % 2BUH TLC (0.5 mm, AcOEt in hexane = 10%, 3 times) % F\> T
WL, L&Y 4 (102 mg, 33.8 umol, 68.6%) & 1,3,5-triacetoxybenzene (6.9 mg, 27 4

umol, 55.7%)% f57-.,
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LE&ET 156 3 DA

.49 1 (60 mg, 0.15 mmol) 127K (0.3 mL), EtOH (1.3 mL)&% ¥ NaOH (87.6 mg,
2.19 mmol)Z I A, RiRT 20 RIER L 7244, 3 BRIMBWER 21T - %2, MSIRAWK
RN EGE%, FEEEZ A CpH =3 & L AcOEt M A DM %2T o7, B5
7 AcOEt JBi13, SfIfIE/KE RV THERHR. MK Na,SO, 2 FHl\ T 2175 72,
Z 0%, BERWZITOUMRORIGESY 612 mg)2f, Ko KNREAY%
2 EUH TLC (0.25 mm, MeOH in CH,Cl, = 5%, three times) % F\> T EEERIL | (LAY

3 (27.9 mg, 87.2 umol, yield 60%) %z 137

&3 o251k
PIFNI—TFNUH AEY I ERGRIOY TV A Y v EITEIR T 1 RS
2AT 0 Too BUGKE T #2. SOSIRAWE %2 WU T R L . 27 BUH TLC (3/4 of 1.0 mm, AcOEt
in hexane = 30%) %z W THERBEZITV, (LAY 20 (25 mg, 74.9 pmol, yield 86%) %
372
Methy! (R)-17-hydroxy-5.8,11,14 (all Z)-eicosatetraenoate (20) : [a]} =3.6" (c 0.50,
acetone); 'H-NMR (200 MHz, CDCl,) §5.30-5.62 (8H, m), 3.69 (1H, m), 3.66 (3H, s),
2.72-2.90 (6H, m),2.32 (2H, t,J = 7.5 Hz), 2.26 (2H,q,J = 7.5 Hz),2.11 (2H, q, ] = 7.0 Hz),

1.70 (2H, quint, J = 7.5 Hz), 1.37-1.50 (4H, m), 0.94 (3H, t,J = 7.0 Hz).

L&® 20 £ 2NMA O R 7 AL
&4 20 (2 mg, 5.9 umol)%Z CH,CL, (1 mL)IZ¥&ED> L. (S)-2-naphthylmethoxyacetic

acid (12. 9 mg, 59. 8 ymol ), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochrolide
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(3.4 mg, 17.7 umol), N-(4-pyridinyl)dimethylamine (0.7 mg, 5.9 gmol) ST\ triethylamine
(17 mg, 17.7 pmo)Z M Z . BTG ZITo 7z, BISHE., /K%EMZ AcOEt T
SR ZITo 72, B o3k AcOEt BIZH LT, 7 =M. 5%NaHSO,. fafi&EK
DIEFTHEHIEZ 1T, K Na,SO, % Fi\v>T AcOEt B R % T>7-, Z D,
BB EZ T ORISRGY (6.2 mg)x B, KINESY %2 7HUH TLC (1/4 of 0.25 mm,
AcOEt in hexane = 30%) %M\ THBERE % 1TV, {LAEYI(S)-2NMA ester 21 (1.7 mg,
2.6 umol, yield 32%) % 157,

Methyl 17-(R)-2-naphthylmethoxyacetate-5,8,11,14(all Z)-eicosatetraenoate  (21):
'H-NMR (400 MHz, CDCl,) 67.89 (1H, s), 7.82 (3H, m), 7.54 (1H,dd J = 8.4, 1.7 Hz), 7.47
(2H, m), 5.36 (1H, m), 5.35 (1H, m), 5.31 (1H, m), 5.30 (1H, m), 527 (1H, m), 5.26 (1H, m),
5.17 (1H, m), 5.07 (1H, m), 4.97 (1H, m), 4.89 (1H, s), 3.49 (3H, s), 3.65 (3H, 5), 2.76 (2H, t,
J =5.6Hz),2.70 (2H, t, J = 6.3 Hz), 2.59 (1H, m), 2.52 (1H, m), 2.30 (2H, t, J = 7.5 Hz),
2.18 (2H, m),2.09 (2H, q,J = 7.5 Hz), 1.69 (2H, quint, J = 7.5 Hz), 1.54 (2H, m), 1.3 (2H, m),

0.86 (3H,t,J="7.3 Hz).

Methyl  17-(S)-2-naphthylmethoxyacetate-5,8,11,14(all ~ Z)-eicosatetraenoate  (21):
'H-NMR (400 MHz, CDCl,) 67.89 (1H, s), 7.82 (3H, m), 7.53 (1H, dd, J = 8.4, 1.7 Hz), 7 47
(2H, m), 5.27 - 5.97 (8H, m), 4.95 (1H, m), 4.88 (1H, s), 3.65 (3H, s), 3.44 (3H, 5), 2.79 (2H,
m), 2.79 (2H, m), 2.77 (2H, m), 2.31 (2H, t,J = 7.5 Hz), 2.35 (1H, m), 2.29 (1H, m), 2.10 (2H,
q,J = 7.5 Hz), 1.69 (2H, quint, J = 7.5 Hz), 1.40 (2H, m), 0.97 (2H, m), 0.63 (3H, t,J =73

Hz).
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B EE

Sarcophytoxide (5) & TMSOTT (0.5 4 8)D Kt

Sarcophytoxide (+)-5 (500 mg, 1.65 mmol) [[a] = 184° (¢ 1.03, CHCL)]Z X V¥ &
(25 mL)IZIERRE L. BUDAT 2 KW L72d36 . TMSOTS (0.15 mL: 0.5 eq) HA 10 4[]
B L R, S 5ICERT 20 FHEEZIT- %, Hiv CRIGER % 82 NaHCO, KiE
(25 mL), 7K (25 mL), fERIRIEK (30 mL)DNEIZ EcihH 21T - 7288, /K Na,S0,
ZROCTHEBERZIT> 7, R, BEZEETEEL, RISEAY@A96 mg)x 7,
RFonFRINEAICS LY Ay vra= 75 7 4 — (hexane:AcOEt = 9:1)% H
WTOEERERL ., (LAY 9 2 S LIRAY (166 mg, ca. 90% purity) & LAY 22 & 23 %
ULV EBREEY 352me) 2B tEY 9 2 &LIREW X, recycle-HPLC (flow rate 10
mL/min, hexane:isopropanol = 98:2)% F\» TR E %2 T\, L&Y 9 (75 mg, 0.26
mmol, Rf = 33 min, three cycles)% 157z, 7. (L&YW 22 &£ 23 2 ELAEEBEAWIZO W
T recycle-HPLC (flow rate 10 mL/min, hexane:isopropanol = 98:2)% F\» T EEAGEL L
&4 22 (5.1 mg, 0.17 mmol, Rt = 33 min, three cycles) & 23 (1.7 mg, 5.6 uymol, Rt = 33
min, three cycles) % Z 1L Z 15 7=,

LAY 9 : a yellow oil; IR (ecm™) 1710, 818; [a]f =+210° (¢ 0.17, CHCL,); GC-MS
m/z 284, HR-EI-MS m/z 284.2136 (calcd for C,,H,,0, 284.2141); 'H-NMR (400 MHz, C,D,)
67.13 (1H, d, J = 8.1 Hz), 7.09 (1H, d, J = 8.1 Hz), 6.01 (1H, s), 3.14 (1H, sept, J = 6.9 Hz),
295 (1H, td, J = 13.4,3.7 Hz), 2.57 (1H, td, J = 134, 5.1 Hz), 2.53 (1H, m,), 2.26 (1H, m),
2.25 (1H, m), 2.21 (3H, s), 2.11 (1H, m), 2.10 (1H, m), 1.86 (3H, s), 1.66 (1H, dt, J = 13.1,
3.2 Hz), 1.56 (1H, td, J = 12.5, 46 Hz), 1.28 (3H, d, J = 6.8 Hz), 1.13 (3H, d, J = 6.8 Hz),

0.67 (3H, d, J = 6.6 Hz); >C-NMR (100 MHz, C(D,) 62128 (s), 144.4 (s), 138.1 (s), 137.3 (s).
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136.8 (s), 133.8 (s), 130.1 (d), 126.1 (d), 123.1 (d), 39.3 (d), 38.9 (1), 30.6 (d), 30.6 (t), 29.4
(1), 28.8 (1),24.5(q), 23.6 (q), 21.1 (q,), 19.9 (q), 19.6 (q).

L& 22 : a colorless oil; IR (cm™) 1710, 1120, 895; [all =+60° (¢ 0.51, CHCL,);
GC-MS m/z 302; HR-EI-MS m/z 302.2239 (calcd for CyH;,0,, 302.2246); 'H-NMR (400
MHz, C,Dy) 8529 (1H,'s), 5.02 (1H, d, J = 10.7 Hz), 4.94 (1H, s), 3.09 (1H,t,J = 11.2 Hz),
2.54 (1H, td, J = 12.9, 5.9 Hz), 2.36 (1H, m), 2.25 (1H, td, J = 12.4, 5.8 Hz), 2.20 (1H, m),
2.18 (1H, m), 2.07 (1H, ddd, J = 12.0, 9.0, 3.2 Hz), 1.92 (3H, s), 1.75 (3H, 5), 1.65 (1H, m),
1.58 (1H, m), 1.58 (1H, m), 1.50 (1H, m), 1.36 (3H, s), 1.27 (1H, m), 0.88 (1H, m), 0.81 (1H,
m), 0.78 (3H, d, J = 7.1 Hz), 0.35 (1H, m); "C-NMR (100 MHz, C,D,) §212.0 (s), 147.8 (s),
136.3 (s), 126 4 (d), 109.9 (1), 91.0 (s), 86.8 (5), 53.9 (d), 47.5 (d), 39.3 (d), 38.5 (1), 34.3 (1),
320 (t),30.6 (1), 27.8 (1), 22.6 (q), 21.7 (1), 20.8 (q), 19.7 (q), 19.7 (q).

A% 23 : a colorless oil; IR (cm™) 1710, 1135, 896; [a]y =+40° (c 0.38, CHCL,);
GC-MS m/z 302; HR-EI-MS m/z 302.2239 (caled for C,H,,0,, 302.2246); 'H-NMR (400
MHz, C,D,) 65.18 (1H,d, J = 11.7 Hz), 5.13 (1H, 5), 4.87 (1H, s), 3.09 (1H, t,J = 11.7 Hz),
2.87 (1H,td, J = 13.3, 3.5 Hz),2.32 (1H,ddd, J = 13.7,10.7, 3.9 Hz), 2.22 (1H, m), 2.17 (1H,
m), 2.06 (1H, m), 2.00 (1H, m), 1.97 (1H, m), 1.92 (3H, s), 1.70 (1H, m), 1.63 (3H, 5), 1.62
(1H, m), 1.57 (1H, m), 1.37 (3H, s), 1.31 (1H, m), 1.21 (1H, m), 1.11 (2H, m), 0.79 (3H, d, J
= 7.1 Hz); "C-NMR (100 MHz, C,D,) 8213.5 (s), 147.7 (s), 134.8 (s), 127.2 (d), 1103 (1),
90.9 (s), 87.0 (s), 55.1 (d), 49.6 (d), 47.0 (d), 38.1 (t), 32.5 (t), 31.3 (t), 30.9 (1), 29.8 (1), 258

(t),23.8 (q), 20.6 (q), 19.2 (q), 18.4 (q).

Sarcophytoxide (5) & TMSOTS (0.3 24 8)D i

Sarcophytoxide (+)-5 (10.4 mg, 0.034 mmol)% X > ¥ > (0.5 mL)IZiEf# L . TMSOTS
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(1.8 uL: 03 eq) ZMZ 30 IR L 72, Fiv> TRIAR % HIA NaHCO, KIEH (0.5
mL), 7K(0.5 mL), SAIRIEK1 mL)DNEIZ /3Bl % 1T 5 748, K Na,SO, % T
WIRE T o, R, WEEZRIETEEL, RNEAY104 mg) 2B, ¥R
K% 3 BB L TR RIBRAY(32.1 mg) 287, 156 n 7 KIGEAY % 55U
TLC (0.25 mm, AcOEt in hexane = 20%, 2 times) % i\ > T BERESL %2 1TV, (LAYI(+)-10
(9.2 mg, 30.5 umol) Z 57z,

{LE&Y1(+)-10 : a colorless needle; mp 89-91°C; [a]2D7 =+492° (¢ 040, CHCl,);
HR-EI-MS m/z 302.2247 (caled for C,0H,,0,, 302.2246); 'H-NMR (400 MHz, C,D,) §5.77
(1H, m), 538 (1H, d, J = 8.5 Hz), 498 (1H, dd, J = 8.0, 1.9 Hz), 4.64 (1H,dd, J= 117, 5.1
Hz),4.51 (1H,d,J =117 Hz),2.90 (1H, td, J = 132,24 Hz), 2.48 (1H, ddd, J = 18.5, 12.2,
5.6 Hz), 2.36 (1H, m), 2.24 (1H, ddd, J = 18.5, 12.7, 2.9 Hz), 2.15-2.06 (2H, overlap),
2.02-1.97 (3H, overlap), 1.86 (1H, m), 1.59 (1H, m), 1.56 (3H, s), 1.49 (3H, s), 1.39 (3H, 5),
1.33 (1H, m), 0.93 (3H, d, J = 6.8 Hz); *C-NMR (75 MHz, C,D,) 6212.6 (s), 136.3 (s), 136.0
(s), 133.4 (s), 128.5 (s), 128.3 (d), 124.5 (d), 84.9 (d), 78.4 (t), 45.9 (d), 42.1 (1), 38.2 (t), 33.6

(©),26.8 (1), 262 (1), 23.0 (q), 23.0 (t), 18.8 (q), 15.2 (q), 9.2 (Q).

&% 9 © NaBH, IC X %387

LAY 9 (5.6 mg, 19.7 ymol)% MeOH (0.5 mL)IZIAME &, NaBH, (15 mg) & #£ic
3 KRR CHR 2T 7, RISEAREZRIETIIRML ., &iE% AcOEt Z V1o
B 217 o 72 (1 mL x 3), 185 1L HHEE % K Na,S0, 12 THZgE% 1T - 7o 8. T
TEELEE L RINREY 2 872(3.6 mg), 156 N7 RIGEAY % recycle-HPLC (flow
rate 10 mL/min, hexane:isopropanol = 95:5)% i\ > T BERE B 2 1T\ L&Y 24 (2.2 mg as

a mixture of a- and B-isomers, 7.7 ymol, Rt = 36 min, three cycles) % 57z,
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L&Y 24 D(R)-MTPA T A 7 VALK

L&) 24 (3.7 mg, 12.9 ymol)% pyridine (0.1 mL)IZIAME L (S)-MTPACI (15 uL)%
mz . BT NS KEE®RZIT-> 2, 208, RICHERKIC
N,N-dimethyl-1,3-propanediamine (15 uL)% 1 Z TG % {5 1E44% . R T RS & L G
RBEMZEE-, BonRINESY R, s YAy vra< 797 4 — (CHCL)
ZHOGTHBE® L, (R)-MTPA £ R 7 )V 1k 25, 26,27 KU\ 28 DIREM %S, ZDR
&Y% recycle-HPLC (10 mL/min, hexane:AcOEt = 99:1)% F\» T B % 1T (L&Y
26 (1.7 mg, 3.4 pmol, Rt = 164 min, 9 cycles) & 28 (0.6 mg,1.2 ymol, Rt = 185 min, 11
cycles)Z 87z, THEOH Kb o7 LB 25 L 27 1L 45D h F LEEHEI
recycle-HPLC (10 mL/min, hexane:AcOEt = 99:1)% F W T BEfE S 2 T\ LEaY 25 34
mg, 6.8 umol, Rt = 846 min, 9 cycles) & 27 (0.6 mg, 1.2 ymol, Rt = 819 min, 9 cycles) %= 57z,

&%) 25: a colorless needle; 'H-NMR (400 MHz, C,D,) 67.78 (2H, d, J = 8.0 Hz),

7.20-7.16 (3H, m), 7.16 (1H, m), 7.10 (1H, m), 6.28 (1H, s), 5.82 (1H, dt, J = 13.6, 4.4 Hz),
3.54 (3H, s), 3.13 (1H, sept, J = 7.2 Hz), 3.04 (1H, dd, J = 14.0, 9.6 Hz), 2.54 (1H, dt, J =
12.0,7.4 Hz), 2.23 (3H, s), 2.16 (1H, m), 2.04 (1H, m), 1.98 (3H, s), 1.85 (1H, td, J = 14 4,
4.2 Hz), 1.78 (2H, m), 1.58 (1H, m), 1.25 (3H, d, J = 7.5 Hz), 1.15 (3H, d, J = 6.9 Hz), 0.94
(1H,dt,J=144,92Hz),0.79 3H,d,J=6.5Hz). B o7 fifh% X-KREEAETICE L
7z

L& 26: a colorless oil; 'H-NMR (400 MHz, C,D,) 87.78 (2H, d, J = 8.0 Hz),
7.13-7.18 (4H, m), 7.10 (1H, m), 6.30 (1H, s), 5.82 (1H, dt, J = 10.0, 4.0 Hz), 3.50 (3H, s),
3.15 (1H, sept, J = 6.8 Hz), 3.05 (1H, dd, J = 13.7, 10.0 Hz), 2.52 (1H, dt, J = 13 4, 10.0 Hz),

244 (3H, s), 2.15 (1H, m), 2.05 (1H, m), 2.04 (3H, s), 1.80 (1H, dt, J = 10.0, 4.4 Hz), 1.70
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(2H, m), 1.55 (1H, m), 1.24 (3H, d, J = 7.0 Hz), 1.14 (3H, d, J = 7.0) Hz, 0.92 (1H, dt, J =
13.7,9.5),0.84 (3H,d, J = 7.0 Hz).

{L&#) 27: a colorless oil; 'H-NMR (400 MHz, C,D,) 67.77 (2H, d, J = 8.0 Hz),
7.15-7.16 (4H, m), 7.08 (1H, m), 6.20 (1H, s), 5.38 (1H, dd, J = 12.2, 2.7 Hz), 3.48 (3H, s),
3.16 (1H, sept, J = 6.8 Hz), 3.04 (1H, m), 2.60 (1H, dt, J = 14.2, 3.7 Hz), 2.22 (3H, 5), 2.19
(1H, m), 2.05 (1H, s), 1.89 (1H, tdd, J = 13.2, 5.6, 3.2 Hz), 1.65 (1H, dd, J = 9.2, 4.2 Hz),
1.57 (2H, m), 1.44 (1H, m), 1.31 (1H, m), 1.24 (3H,d,J=7.2 Hz), 1.14 (3H, d, J = 7.2 Hz),
0.78 (3H,d,J =72 Hz).

&%) 28: a colorless oil; 'H-NMR (400 MHz, C,D,) 67.77 (2H, d, J = 80 Hz),
7.15-7.16 (4H, m), 7.08 (1H, m), 6.20 (1H, s), 5.38 (1H, dd, J = 12.2, 2.7 Hz), 3.48 (3H, s),
3.16 (1H, sept, J = 6.8 Hz), 3.04 (1H, m), 2.60 (1H, dt, J = 14.2, 3.7 Hz), 2.22 (3H, 5), 2.19
(1H, m), 2.05 (1H, s), 1.89 (1H, tdd, J = 13.2, 5.6, 3.2 Hz), 1.65 (1H, dd, J = 9.2, 42 Hz),
1.57 (2H, m), 1.44 (1H, m), 131 (1H, m), 1.24 (3H,d,J = 7.2 Hz), 1.14 (3H, d, J = 7.2 Hz),

0.78 3H,d,J =72 Hz).

H X% /) —IL(CD,0D)FIZE T 2{LAEYI(+)-12 & NaOH D it
NMR F 2 — 7 DiLEYI(+)-12 (53 mg, 17.5 ymol)iZ CD,0OD (0.5 mL)Z Al 2 TiED L |
Az CD;OD IZ—RH D NaOH % /il 2 TFB L 72 NaOH VA % 6D NMR F 2 — 71
1A, BRT-HRIGZfT-o%, 7. RIBZHEB L T2047,12047,1 HRICZ
NZFN'H-NMR AR7 b IVORIERITo 72, #DEED 'H-NMR IZE W TLE(+H)-12
EH-13 13T R[EE T h o 72,

{LEYI(+)-12: colorless oil; [alf =+135.8° (c 0.92, CHCl,); HR-EI-MS m/z caled for

C,,H,,0, (M*) 302.2246, found 302.2278; '"H-NMR (400 MHz, C,D,) 65.65 (1H, m), 542
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(1H,d,J=9.8 Hz),4.93 (1H,t,J =6.0) Hz,4.59 (2H, ABX , J,; = 11.5 Hz, J,x 3x = 4.6 Hz),
2.35 (1H, m), 2.29-2.27 (2H, overlap), 2.20-2.18 (3H, overlap), 2.09 (1H, m), 2.00 (1H, m),
1.96-1.94 (4H, overlap), 1.87 (3H, s), 1.53 (3H, ), 1.44 (3H, s), 1.33 (1H, m), 0.86 3H, d,J
= 6.7 Hz); "C-NMR (75 MHz, C,D¢) 6212.0 (s), 139.7 (s), 136.4 (s), 134.6 (s), 128.3 (s),
127.3 (d), 123.5 (d), 84.8 (d), 78.5 (1), 46.6 (d), 39.7 (1), 37.1 (1), 32.8 (t), 32.4 (1), 26.6 (1),

244 (1),190(q), 179 (q), 159 (g), 10.1 (g).

{LAYI(+)-13: white powder; [a]l =+74.6° (¢ 0.99, CHCL,); HR-EI-MS m/z calcd
for C,yH;,0, (M") 302.2246, found 302.2239; '"H-NMR (400 MHz, CiD¢) 65.74 (1H, d, J =
103 Hz),5.70 (1H, m), 4.89 (1H,t,J = 7.6 Hz), 4.60 (2H, m), 2.81 (1H,dd,J =11.2,2.2 Hz),
2.34-2.33 (2H, overlap), 2.22 (1H, m), 2.13 (1H, m), 2.03-2.01 (3H, overlap), 1.93 (1H, m),
1.86 (1H, m), 1.77-1.74 (2ZH, overlap), 1.61 (3H, s), 1.54 (3H, s), 1.43 (3H, s), 1.29 (1H, ddd,
J=11.6,6.7,3.42 Hz),0.87 (3H, d, J = 6.6 Hz); "C-NMR (75 MHz, C,D,) 6 210.1 (s), 136.5
(s), 135.9 (s), 134.8 (s), 1289 (d), 127.7 (s), 123.6 (d), 84.5 (d), 78.8 (1), 46.7 (d), 38.2 (1),

36.7 (t), 33.3 (1), 32.6 (1), 27.0 (), 24.5 (1), 18.9 (q), 158 (q), 15.6 (q), 10.0 (q).
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B D EER

Sarcophytoxide (5) & HCIO, D Kt (SIGKFE 10 min)

THF (50 mL)H'IZ sarcophytoxide (500 mg, 1.65 mmol)% A L. 25% HCIO, (6.0
mL)ZMA ., B THEEL 72, #H# 10 %A NaHCO, KA (2S5 mL)Z A, ¥ x
FNEZ—F M TCHEMEZIT5723 x 30 mL), o FLz—FLEERK,
IR BHEKDOIE T, K Na,SO, 2 W CRAEZ T o 7o, BalRE8. WUE Fiast
ZHELRIGRSY (490 mg) 287, BoNTRITEEYWES VA5 v b )
7 7 4 — (AcOEt in hexane = 30-100%)/C CHEERERL L . LAPI(+)-11° (172 mg, 0.54
mmo) X N(+)-12 & (+)-13 DRAWEF Iz, K, LEWH-12 L(+)-13 DIREY%E
recycle-HPLC (flow rate 10 mL/min, hexane:isopropanol = 95:5)% fi\> Ty BERE®I L (L&

YI(+)-12 (217 mg, 0.72 mmol, Rt = 62 min) & (+)-13 (20 mg, 66.1 ymol, Rt = 65 min) % 572

Sarcophytoxide (5) & HCIO, D)t (BIGREE 22 IREfE])

THF (100 mL)"IZ sarcophytoxide (1.0 g, 3.31 mmol)Z /&f# L. 25% HCIO, (12.0
mL)Z 1A, SEIMCHIR L 7, HER 22 RGN NaHCO, R (50 mL)Z A, ¥ x
FNZ—=FT NI THEHZI o723 x 60 mL), FoN/cPTF LI —FIVEEK,
FURAE KON CHEH. MK Na,SO, Z W CRIR 2T > 7o, ¥R, E TR
FEELRIGREGY 117y 28 BonlRINEEYEZ VAV I a5
7 4 — (AcOEt in hexane = 30-100%)i CHEHE L. LEY (+)-11 DEEYI(397 mg,
1.24 mmol) & L&Y (+)-12,(-)-13, (-)-29 X +)-10 D7 + Y EEY(520 mg) % 7z,
Bohnky b riRAYWE0 mg £ recycle-HPLC (flow rate 10 mL/min,

hexane:isopropanol = 95:5)% F\ TRERLL | {LE&YI(+)-12 (56 mg, 0.19 mmol, Rt = 60),
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(-)-13 (72 mg, 0.24 mmol, Rt = 63), (-)-29 (61 mg, 0.20 mmol, Rt = 54) L N (+)-10 (57 mg,
0.19 mmol, Rt = 58) % 37z,

L EYI(-)-13: yellow oil that gives colorless crystals (mp 85-87 °C); [al5 =-67.0° (c
0.58, CHCL,); fh OB EE I LEW+-13 LR TH -7,

{LAYI(-)-29: colorless oil; [a]) =-68.5 (¢ 0.98, CHCL); HR-EI-MS m/z calcd for
C,H;0, (M*) 302.2246, found 302.2220; 'H-NMR (400 MHz, C,D,) §5.80 (1H, m), 5.35
(1H,d, J = 8.4.Hz), 505 (1H,t,J=72),4.62 (1H, dd,J =120, 5.6 Hz), 450 (1H, dd, J =
12.0,0.8 Hz), 2.70 (1H, ddd, J = 13.6, 11.4, 4.0 Hz), 2.42-2.40 (2H, overlap), 2.32-2.28 (2H,
overlap), 2.15-2.13 (2H, overlap), 2.05 (1H, m), 1.92-1.88 (2H, overlap), 1.70 (1H, m), 1.60
(3H, s), 1.56 (2H, overlap), 1.48 (3H, s), 141 (3H, s), 0.88 (3H, d, J = 7.3 Hz); "C-NMR (75
MHz, C,Dy) 6212.4 (s), 136.8 (s), 136.7 (s), 134.1 (s), 128.0 (d), 127.8 (s), 124.6 (d), 84.9 (d),
78.3 (1), 46.8 (d), 38.7 (1), 38.4 (1), 34.1 (1), 26.5 (1), 26 0 (1), 23.1 (q), 22.7 (1), 17.6 (q), 15.6
(@,9.7 (@)

1t & ¥ (+)-10: colorless needles, mp 89-91°C; [a]? =+49.2° (¢ 0.40, CHCL,);
HR-EI-MS m/z caled for C,0H,,0, (M*) 302.2246, found 302.2247; '"H-NMR (400 MHz,
C¢D¢) 65.77 (1H, m), 5.38 (1H, d, J = 8.5 Hz),4.98 (1H, dd, J = 8.0, 1.9 Hz),4.64 (1H,dd, J
=11.7,5.1Hz), 451 (1H,d,/J=11.7 Hz),2.90 (1H, td, J = 132,24 Hz), 248 (1H, ddd, J =
18.5, 12.2, 5.6 Hz), 2.36 (1H, m), 2.24 (1H, ddd, J = 18.5, 12.7, 2.9 Hz), 2.15-2.06 (2H,
overlap), 2.02-1.97 (3H, overlap), 1.86 (1H, m), 1.59 (1H, m), 1.56 (3H, s), 1.49 (3H, s), 1.39
(3H, s), 1.33 (1H, m), 0.93 (3H, d, J = 6.8 Hz); "C-NMR (75 MHz, C,D,) 6212.6 (s), 136.3
(s), 136.0 (s), 1334 (s), 128.5 (s), 128.3 (d), 124.5 (d), 84.9 (d), 78.4 (1), 45.9 (d), 42.1 (1),
38.2 (1),33.6 (1),26.8 (1),26.2 (1),23.0 (q),23.0 (1), 18.8 (q), 15.2(q), 9.2 (q).

{L&Y(+)-12 D NaBH, &G
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{LEYI(+)-12 (27 .4 mg, 90.6 pmol) % MeOH (3.0 mL)IZ 5> L . NaBH, (26 mg) %
A BT 30 THEEEIT 72, 208, RIGRAEWRICH LIRTE B2 T\, Y15
NWI—FNhERTHERHNZITo %k, oz F Il —F UV EIZHEK Na,SO,
ZROTEERZITS B, BETBEEEZITV 2 20V 7257 1L 4~ —RAY 31
(280 mg, 0.092 mmol, TLC; R, = 0.5, hexane:EtOAc = 1:1)2 &/ 7z, ZDEEY%
recycle-HPLC (flow rate 10 min, hexane:isopropanol = 95:5)% HI\ > CTorBEFEEL % 1T\ >,
7o-alcohol 31 (8.9 mg, 29.2 ymol, Rt = 44 min, two cycles) & 7f-alcohol 31 (12.4 mg, 41.0
umol, Rt = 48 min, two cycles) % Z 11 Z 1157z,

L&Y 70-31: colorless oil; HR-EI-MS m/z caled for C,,H,,0, (M*) 304.2402, found
304.2393; 'H-NMR (750 MHz, C,D,) 65.73 (1H, m), 5.38 (1H, dt, J = 100, 1.3 Hz), 5.13
(1H,ddd, J = 7.8, 6.7, 1.3 Hz), 4.63 (br. s, 2H), 3.65 (1H, ddd, J = 10.5, 6.0, 1.5 Hz), 2.38
(1H,ddd, J =19.6,9.7,3.2 Hz),2.36 (1H,dd,J=13.2,9.2 Hz), 2.12 (2H, m), 2.01 (1H, dd, J
= 14.7, 8.5 Hz), 1.99 (2H, overlap), 1.92 (1H, m), 1.71 (1H, dddd, J = 14.2,8.2,3.4,2.2 Hz),
1.58 (1H, overlap), 1.58 (3H, s), 1.57 (3H, s), 1.51 (1H, tdd, J = 14.0,4.1,2.2 Hz), 1.45 (3H,
s), 1.23 (1H,dtd,J=14.1,8.3,3.4 Hz), 1.07 (1H,ddt, J = 13.9,10.8,4.0 Hz), 0.83 (3H,d,J =
7.1 Hz); *C-NMR (100 MHz, CDy) 6137.7 (s), 1344 (s), 134.2 (s), 128.3 (d), 128.1 (s),

125.9 (d), 84.3 (d), 78.7 (), 70.2 (d), 40.7 (d), 37.0 (1), 36.1 (1), 31.3 (1), 28.2 (1), 26.5 (1), 24 4

V), 15.7 (q), 15.3 (q), 15.2 (q), 10.1 (q).

L&Y 70-31 D(R)-MTPA . A5 WAL
L&Y 70-31 (3.0 mg, 9.9 umol)% pyridine (50 uL)IZVEME L . (S)-MTPACI (10 L)
ZMAZERT 5 WHEBREZIT> 72, ZDRKIGIIC N,N-dimethyl-1,3-propanediamine

A2 uLyZ MZ TR ZFEIE., WETEMZIT o7, fonkKIGEEIIRL. &
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wAILZUR ST 7 4 —(CHLCYZ AW THBERZT> %, A TLC
(hexane:isopropanol=95:5) % F\>» Ty BERE B % 17> (R)-MTPA ester 32 (1.8 mg, 3.5
umol) % 1§72,

L&Y 10-31 D(S)-MTPA T R 7 )VAk: (L&Y 70-31 (0.5 mg, 1.6 umol) % LD &
B D FH:TR)-MTPACI & RIHEE 2 Z 12K D, (S)-MTPA ester 32 (0.3 mg, 0.6
umol) % 1§72,

L&Y 32 D(R)-MTPA T A7 )L: colorless oil; 'H-NMR (400 MHz, CDCL,) §7.50
(2H, d, J = 6.8 Hz), 7.36 (3H, overlap), 5.53 (1H, m), 5.27 (1H,d, /=84 Hz),4.96 (1H, d, J
=5.6Hz),491 (1H,d,J =104 Hz),449 (2H, s),3.50 3H, s),2.53 (1H, dt,J =104, 8.6 Hz),
2.16 (2H, overlap), 2.11 (1H, m), 2.00 (1H, overlap), 1.97 (1H, overlap), 1.94 (1H, overlap),
1.87 (1H, overlap), 1.86 (1H, overlap), 1.81 (3H, s), 1.72 (1H, overlap), 1.69 (3H, s), 1.64
(1H, overlap), 1.64 (3H, s), 1.45 (1H, m), 1.28 (1H, m), 0.73 (3H, d, J = 6 4 Hz).

L&Y 32 D(S)-MTPA I A 5 )L colorless oil; 'H-NMR (400 MHz, CDCl,) 6 7.50
(2H, d,J = 7.2 Hz), 7.35 (3H, overlap), 5.53 (1H, m), 5.28 (1H, d, J = 10.4 Hz), 4.96 (1H, m),
436 (1H, d,J = 10.0 Hz),4.49 (2H, s), 3.52 (3H, 5), 2.58 (1H, dt,J =104, 8.6 Hz), 2.18 (2H,
overlap), 2.03 (1H, m), 2.00 (1H, overlap), 1.99 (1H, overlap), 1.90 (1H, overlap), 1.88 (1H,
overlap), 1.86 (1H, overlap), 1.78 (3H, s), 1.70 (1H, overlap), 1.69 (3H, 5), 1.66 (3H, s), 1.64

(1H, overlap), 1.47 (1H, m), 1.29 (1H, m), 0.84 (3H, d, J = 6.4 Hz).

LEYI(+)-12 £ NaOH D KIG
LEYI(+)-12 (3.6 mg, 11.9 ymol)%# MeOH (0.5 mL)IZAREZH, MeOH (1.0 mL)IZ—F
? NaOH % 1 Z. 7 NaOH /K& % 2 M A, iR <S5 HEIGZfT> 7%, 20%. K

JICIRHRIC K2 I Z . AcOEt ToBifiH 217 -o72, 8547z AcOEt |8 % fafiBiEKC

68



P L. MK Na,SO, Z VTR 2T o7, WRBIBEEZEE L. recycle-HPLC
(hexane:isopropanol = 95:5)% Fl\V> T B 21TV, (LEWI(+)-12 [2.9 mg, 9.6 ymol,
[a]y =+1350° (c 0.29, CHCL,), Rt = 72 min, six cycles] & (+)-13 [5.7 mg, 18.8 pmol,

[aly =+105.0° (c 0.57, CHCL,), Rt = 78 min, six cycles] % 37z,

THF-d, HIZ 8 1} % sarcophytoxide & DCIO, D Kk

Sarcophytoxide (5; 5.1 mg, 16.7 ymol)% THF-d, (0.5 mL)iZ¥4f# X . DCIO, (22 uL)
ZMZ, BRTRIGEIT> 72, ZDRIG% '"HNMR A7 b VOHIEZ TV 558
W7, T2 E209%EEWS DY 7 FIVERIEERT R0 DI, O — L&)
&7 P UALEYI(+)-12 L ()13 DAEBDBHER SN, 2 2D 7 F LEWIZBIT 3 C-8
DRXFNEDT T FVIE, doublets Z/RLTED C8 ICHARMREAL TR WLI L
DHER S N, Z DRDOIIGERY O TEREE. RUDHORRE. &5 niié®

H)-12 L D3I EAKRBRE TN TOLARWI LA L 72,

Inv-sarcophytoxide 33 D&k

fL&YI(+)-11 (150 mg, 0.47 mmol)% CH,CL, (2.5 mL)IZ¥A# L | triethylamine (170
uL)Z A, 0°C IZ#y#1#%., methanesulfonyl chloride (55 pL)Z M A 30 BEHEIEEZT-
7o RIDVEWR % BiRIZ L 72#%. triethylamine (100 xL)Z M Z T & 512 30 mREE 21T
>72, DK, K,CO, (295 mg)% MeOH (8.8 mL)IZ A L 7 AR 2 2 20 RiFIEHE L
7o BB UBER E i L | AT AcOEt ZMA D 24T > 7.8 & 4172 AcOEt
J8 o5t LEMAE KO ME T2 1T\, K Na,SO, 2 TR %2 T o 7, #algtk
flash column chromatography (hexane:AcOEt = 1:1) % Fl W T BERE & % 17\ |

Inv-sarcophytoxide 33 (108 mg, 0.37 mmol) DAY % 1572,
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L& 33: a colorless oil; []) =+82.5 (c 0.86, CHCL,); HR-ESI-MS m/z 325.2100
(calcd for C,yH,,0,Na, 325.2144); 'H-NMR (400 MHz, CDy) 65.54 (1H, m), 542 (1H,d,J =
9.5),5.13 (1H,t,J = 7.3 Hz), 4.62 (1H, dd,J = 11.3,5.0 Hz), 4.53 (1H,dd, J = 11.9, 3.4 Hz),
275 (1H, t, J = 5.5 Hz), 2.24-2.22 (2H, overlap), 2.14-2.12 (2H, overlap), 2.06 (1H, m),
1.99-1.95 (2H, overlap), 1.85 (1H, m), 1.71 (1H, m), 1.69 (3H, s), 1.65 (1H, overlap), 1.56
(1H, m), 147 (3H,s), 144 (3H,s), 1.23 (1H,td, J = 12.8, 3.5 Hz), 1.15 (3H, 5); *C-NMR (75
MHz, C,Dy) 81392 (s), 135.5 (s), 134.6 (5), 128.5 (s), 126.6 (d), 124.1 (d), 85.8 (d), 78.5 (1),
61.8 (d), 59.2 (s), 39.3 (), 38.8 (1), 35.3 (1), 28.0 (1), 23.9 (1), 23.5 (1), 17.6 (q), 16.6 (), 15.4
(9),10.3 (@).

[ Uz A LIEH 27> 7BR. BEOEuoE L b . LAY 30b (1 mg) DFE D
Fons, BonfHaiE, X BEEBEITICCameiTo7, £7:. RO K
JRRAVIZH U 'THNMR AXR7 P LVDORIEZITV, 2D T FVDEBN» S MED
LAY 30a & 30b DEFEIHER I Nz, 512 30a & 30b DT X, AWM & DL

Tifro 72,

L& 33 £ HCIO, D Kt

{b&% 33 (29.6 mg, 0.10 mmol) % THF (30 mL)IZiAf# L. 25% perchloric acid (0.36
mL)Z M Z 120 RIS 21T > 72, 2 O BIRAWIZ B NaHCO, KIAH 2 I A
PIFNI—FTNTHEMEE T, BonY T F AT —FIOVBITH LK, fafl
RIBKDIETHREE T\, BK NaSO, # Fl\WTHEE T > 70, Tk, WET AR
ZREEL. RIGEEWG5S5 mg2Bz, B INEEYICN LT, 58HA TLC
ZHCTOMERZ T LAY 34 (79 mg, 24.7 yumol) 2 B7-, /-, DHEREETH -

7o 43I DT, recycle HPLC (flow rate 10 mL/min, hexane:isopropanol = 95:5)IC & b
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THERERZ 1TV, {LAYI(+)-12 (0.8 mg, 2.7 pmol) & (+)-13 (6.0 mg, 19.8 umol) % 1572,
L&Y 34: a colorless oil; [al =+98.1° (c 0.78, CHCl,); HR-ESI-MS m/z 343.2268
(caled for C,H,,0;Na, 343.2249); 'H-NMR (400 MHz, C,D,) 65.58 (1H, m), 5.46 (1H,d, J =
9.8 Hz), 520 (1H,t,J = 7.3 Hz),4.63 (1H,dd,J = 119, 4.5 Hz), 452 (1H, d, J = 12.0 Hz),
3.39 (1H,t,J =7.5 Hz), 2.20-2.12 (4H, overlap), 2.04-2.00 (2H, overlap), 1.85 (1H, m), 1.83
(3H, s), 1.70-1.67 (2H, overlap), 1.56-1.54 (2H, overlap), 1.54 (3H, s), 1.44 (3H, s), 1.16 (S,
3H); *C-NMR (100 MHz, C,D,) §140.6 (s), 1359 (s), 134.7 (s), 128.3 (s), 126.4 (d), 125.8
(d), 85.7 (d), 78.6 (1), 75.1 (s), 74.0 (d), 38.7 (1), 37.9 (1), 36.8 (1), 30.4 (1), 24.8 (q), 24.0 (1),

23.1 (1), 17.6 (q), 16.0 (q), 104 (q).

L&Y (+)-11 & Thionyl Chloride O )i

2 & — WALEYI(+)-11 (31.0 mg, 96.7 ymol)% CH,CI, (1.4 mL)IZIAfR X+, thionyl
chloride (28 L) & triethylamine (70 uL)% Ml Z 7:#%, SR T 20 ARG ZiT> 7, ZD
%, KIGIEEYIZ/KE mLYZMZ., CHCL 3 x 3 mL)yZ AW ottt zir-o7:, &
547z CHCLE% . S &K% v Ttk K Na,SO, Z FI W THZEB L . IWET
BEEEEZITY, RISEAEYWE2 mppi Bk, BonRINEASYWIINL T
recycle-HPLC (flow rate 30 mL/min, hexane:isopropanol = 95 S ZHACTORERHL (L&
Y130b (6.4 mg, 16.5 umol, Rt = 16 min, three cycles) & 30a (6.0 mg, 15.4 ymol, Rt = 17 min,
three cycles) % 57,

{t.&%) 30a: a colorless oil; [a]) =+60.7° (c 0.60, CHCl,); HR-ESI-MS m/z 389.1761
(caled for CoH,,0,Na$S, 389.1763); 'H-NMR (400 MHz, C¢Dy) 65.56 (1H, m), 5.31 (1H,d, J
= 10.3 Hz), 4.60 (1H, m), 4.57 (2H, brs), 4.44 (1H, dd, J = 9.8, 3.2 Hz), 2.24 (2H, overlap),

192 (1H, td, J = 11.5, 2.9 Hz), 1.85 (1H, overlap), 1.82 (1H, overlap), 1.79-1.78 (2H,
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overlap), 1.64 (2H, t,J = 5.3 Hz), 1.60 (1H, overlap), 1.58 (3H, s), 1.56 (3H, s), 1.45 (3H, s),
1.32 (3H, s), 1.30 (2H, m); "C-NMR (100 MHz, C,D,) 6137.7 (s), 137.6 (s), 133.7 (s), 128.9
(s), 127.8 (d), 122.6 (d), 91.9 (s), 88.2 (d), 84.6 (d), 78.7 (t), 37.4 (1), 35.1 (1), 33.1 (1), 29.1 (1),
254 (1),25.1(q),22.6 (1), 16.6 (q), 150 (q), 10.2 (¢).

&% 30b: colorless needles; [aly =-37.1° (¢ 0.64, CHCl,); HR-ESI-MS m/z
389.1782 (caled for C,H,;,0,NaS, 389.1763); 'H-NMR (400 MHz, C,D,) 65.57 (1H, brs),
531 (1H,d,J =103 Hz), 4.63 (1H, dd, J = 8.6, 5.8 Hz), 4.54 (2H, s),4.10 (1H,d,J =114
Hz), 2.46 (1H, overlap), 2.44 (1H, overlap), 2.28 (1H, overlap), 2.11 (1H, overlap), 1.96 (1H,
overlap), 1.88 (1H, overlap), 1.83 (1H, overlap), 1.80 (2H, overlap), 1.72 (1H, overlap), 1.58
(3H, s), 1.57 (1H, overlap), 1.51 (1H, overlap), 1.42 (3H, s), 1.32 (3H, s), 1.02 (3H, s);
P"C-NMR (100 MHz, C,D¢) §138.4 (s), 1379 (s), 133.4 (s), 128.8 (s), 1274 (d), 122.2 (d),
93.5 (s), 86.1 (d), 84.5 (d), 78.6 (1), 37.1 (1), 35.5 (1), 32.8 (1), 29.9 (1), 26.0 (1), 23.8 (q), 23.0

(t), 164 (q), 14.8 (q), 10.2 (q).

L& 35 £ TFOH D UG

L&Y 35 (4.0 mg, 26.3 ymol) % THF (0.5 mL)ICVAf#E & ¥, TfOH (0.3 uL, 3.4 umol)
A, BRT 10 ZERIEET-7, 205, RIGEARICHA NaHCO, KiFK %
Mz, yzFrr—FLcoimtiziTof, HokdF L —FIVEITN LK,
IR K DIE TS 21T\, K Na,SO, Z Al THBREIT-o /-, WRE. WET
B EE L RSEAY 2B, 8o KISESYICx LaE TLC ZAVThok

Bl 7w, [bEY 377 (3.2 mg, 0.02 mmol) Z #5472,

{.&¥ 36 & TfOH DK
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{L&% 36 (4.0 mg, 0.03 mmol) & TfOH (0.3 uL, 3.4 ymol)% L 70 & FARRDFEEIC &

D RS & TBER L Z 1T, (LAY 38° (3.6 mg, 0.02 mmol) % 572,

L&Y 39: colorless needles; mp 68.2 °C (mp 66-67°C); [a]¥ =-51.7° (c 0.59,
CHCl,); HR-ESI-MS m/z 245.1903 (calcd for C,sH,{O,Na, 245.1881); 'H-NMR (400 MHz,
C,D,) 6276 (1H, dd, J = 10.8, 4.0 Hz), 2.04 (1H, m), 1.97 (1H, dddd, J = 12.6, 4.4,2.8, 1.2
Hz), 1.89 (1H, tdd, J = 10.0, 8.0, 4.8 Hz), 1.59 (1H, t, J = 9.8 Hz), 1.52 (1H, overlap),
1.47-1.46 (3H, overlap), 1.22 (1H, t, J = 10.4 Hz), 1.17 (1H, overlap), 1.17 (3H, s), 1.14 (1H,
overlap), 1.13 (1H, overlap), 0.98 (1H, td, J = 14.0, 5.2 Hz), 0.94 (3H, 5), 0.93 (3H, 5), 0.78
(3H, d, J = 6.8 Hz); “C-NMR (100 MHz, C,D,) §64.2 (d), 59.1 (s),47.0 (d), 459 (d), 39.3 (t),

35.0 (1), 34.1 (d), 33.5 (s), 30.0 (q), 28.8 (), 27.8 (1), 27.6 (1), 21.6 (q), 19.7 (q), 17.5 ().

{t-&%) 39 & HCIO, D Kt

1t.&% 39 (300 mg, 1.35 mmol)% CH,CI, (30 mL)IZIA#E I ¥, 25% HCIO, (3.6 mL)
ZINZ 30 SRR TG ZT > 72, Z D, RISERICEL NaHCO, KIER 2 A
X 512 CH,ClL, 3 x 30 mL)Z il 2 Tolicth i 217> 7, 8647 CHCLEZ K, fafl
BIEKDONER THEXE L. MK Na,SO, Z W THRE{To 7, HBRR. BMETHEE.
B L RIGREAY(345 mg) B, BonKBRAWIINL TS YAV 7a=
%9 7 4 —(hexane:AcoEt = 8:2)% fl\V» THBERER- 21T > 7248, & 51T recycle-HPLC
(flow rate 30 mL/min, hexane:isopropanol = 95:5)% Fi\> T BEER 21TV (L&Y 40 (5.3
mg, 0.02 mmol, Rt = 11 min, 3 cycles)Z %72,

It &% 40: a colorless needle; mp 56-57°C; [a]’ =+13.9° (¢ 027, CHCL);

HR-ESI-MS m/z 277.2141 [calcd for C,(H;0,Na (M* + Na + MeOH), 277.2144]; 'H-NMR

73



(400 MHz, acetone-d) 02.64 (1H, dd, J = 11.2, 154 Hz), 2.60 (1H, sext, J = 6.3 Hz), 2.12
(1H,ddd,J=154,98,14 Hz), 1.96 (1H, brt, J = 133 Hz), 191 (1H, qd, J = 9.8, 2.5 Hz),
1.78 (2H, overlap Hz), 1.64 (1H, overlap), 1.57 (2H, overlap), 1.42 (1H, dd, J = 9.8, 8 4 Hz),
1.33 (1H, m), 1.22 (1H, t,J = 10.5 Hz), 1.18 (1H, m), 0.96 (3H, d, J = 6.3 Hz), 0.90 (3H,d, J
= 7.0 Hz), 0.89 (3H, s), 0.88 (3H, s); "C-NMR (100 MHz, acetone-d,) 6213.8 (s), 47.9 (d),

46.4 (d),40.7 (d), 37.2 (t), 37.2 (1), 35.7 (d), 34.1 (s), 31.7 (1), 30.2 (1), 29.5 (), 25.0 (1), 22 4

(q9),16.1(q), 160 (q).

L&¥(+H-5 £ HCl O RE

{LEP(+)-5 (100 mg, 0.33 mmol)% THF (10 mL)IZEfE X ¥, 35% HCIO, (0.28 mL)
ZMA, BiRT 10 FHEREZIT> %, Z0%., RIGERICEIN NaHCO, KIEHR %
Z. IRV IFNLI—FTILEB x 6 mL)ZMZTHiMtziro%, oo
NI—FIVER, K, BRI DIRTHES L. $K Na,SO, 2 Flv> Tz & 7o 7,
R, MIETHEZEELRIGREWA50 mg) 2B, BonSNRAY %
recycle-HPLC (flow rate 10 mL/min, hexane:isopropanol = 95:5)% i\ > T B8 2 1T,
runat FY ALEY 41 (84.5 mg, 0.25 mmol, Rt = 35 min, two cycles) & 42 (10.1 mg,
0.03 mmol, Rt = 31 min two cycles) % 57z,

{t.&% 41: a colorless oil; [l =+115.9°(c 0.97, CHCL,); HR-ESI-MS m/z 361.1904,
363.1903 (caled for CHy 0, °CINa, 361.1910, CyH,,0,"CINa, 363.1881); 'H-NMR (400
MHz, C,Dy) 65.68 (1H, m), 5.39 (1H, d,J = 10.0 Hz), 507 (1H, t,J = 7.2 Hz), 4.58 (2H, m),
3.76 (1H, dd, J = 114, 8.5 Hz), 2.33-2.27 (3H, overlap), 2.21 (1H, m), 208 (1H, m),
1.99-1.84 (S5H, overlap), 1.79 (1H, ddd, J = 14.1,7.9,3.4 Hz), 1.63 (3H, s), 1.52 (3H, s), 1.51

(3H, s), 1.43 (3H, 5), 1.32 (1H, m), 1.05 (1H, m); *C-NMR (75 MHz, C,Dy) 61374 (s), 135.7
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(s), 134.2 (s), 128.5 (d), 128.0 (s), 123.3 (d), 84.4 (d), 78.7 (), 784 (s), 72.3 (d), 39.4 (1), 36.5
(t),35.8 (1),28.0 (1), 26.6 (q), 25.2 (), 24.3 (1), 16.0 (q), 15.3 (), 10.1 (q).

{9 42: a colorless oil; [al) =+106.5° (¢ 1.05, CHCL,); HR-ESI-MS m/z 361.1937,
363.1893 (caled for C,H; 0,”CINa, 361.1910, C,H,,0,CINa, 363.1881); 'H-NMR (400
MHz, C,D,) 65.51-5.48 (2H, overlap), 5.25 (1H, m), 4.64 (1H, dd, J = 11.4, 3.9 Hz), 4.45 (1H,
d, J = 11.7 Hz), 3.94 (1H, dd, J = 9.5, 1.7 Hz), 2.33-2.26 (3H, overlap), 2.16-2.12 (2H,
overlap), 2.07-2.02 (5H, overlap), 1.76 (1H, m), 1.74 (2H, overlap), 1.61 (1H, t, J = 10.7 Hz),
1.54 (3H,s), 143 (3H, 5), 1.26 (3H, 5); *C-NMR (75 MHz, C,D,) 61379 (s), 136.9 (s), 134.2
(s), 129.1 (s), 125.7 (d), 124.9 (d), 85.5 (d), 78.4 (t), 75.8 (s), 66.9 (d), 38.5 (1), 38.0 (1), 35.6

(t),30.4 (1),239 (q),23.6(1),23.4 (1), 18.1 (q), 160 (q), 10.4 (9.

LEY 41 2> 5 (+)-5 ~DEBRE
L&) 41 (2.6 mg, 7.7 pmol)%Z MeOH (0.30 mL)IZVAfE L . K,CO, (41.5 mg)% fil 2.
FRT-WEE LD ETo%, BoNALRIGRICH LT VAT VI T 57

4 —(CH,CL) 2 W T BERE 2 1T, LAEYI(+)-5 (2.8 mg, 9.3 umol) 2 1572,

{LEY) 42 5> 5 (+)-5 ~DEHS I
L&) 42 (1.0 mg, 3.0 umol)® MeOH (60 uL)IZiAEfR L. K,CO; (223 mg)Z MZ =
BT—MEE LG E2T> 7, BN RINRIC LY AT v r7a=e 757 14—

(CH,CL) % Fl W CHrBERE S 2 17\, {LEWI(+)-5 (1.0 mg, 3.3 pmol) 2 &7z,

ILEY 41 D> 5 (+)-12 ~NDOEHIRG

LAY 41 (3.0 mg, 8.9 ymol)% CD,0D/D,0 IBFWR(CD,0D:D,0 = 2:1) (0.6 mL)IZ ¥
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RL., BIRT—MEELNIGZ2To7, ZOHBDOINERIZH L 'TH.NMR A X7 b)L
DEEZRITHTEZ A, FEBYIMLEYH-12 THL I D, ZOL 7 FIVE DB
ohpklrol, £/, 2O T NVORBIEL DILEW)-12 DIEKIZ 0% L D b %

W EDRBRI N,

{L&EYI(+)-5 £ HBr DRI

{t.&Y)(+)-5 (30 mg, 0.99 mmol)% THF (3 mL)IZi& %> L ,48% hydrobromic acid (108
uL)ZMA, FiRT 10 FRKIGZT > 72, Z OBSOGIRIZ A NaHCO, 5 % fll 2
CIFNI—FNAERCTHEMBZT>7G x2mL), o rFrz—F)
J& % K & AR RIEAK D MBI P 2 1T\, $E7K Na,SO, % iV CTHZIE % 17 - T2, BEIRE.
BIETHEEREEZ2T, RINEAYES mgi2 B, BonzBEEaWITHL
recycle-HPLC (flow rate 10 mL/min, hexane:isopropanol = 93:7)% F{\ YTTHERERLZ T 0,
L&Y 43 (25.3 mg, 66.1 ymol, Rt = 47 min, three cycles) & 44 (49 mg, 0.13 mmol, Rt = 126
min, 9 cycles) % 157z,

LA 43: a colorless oil; [al)) =+105.2° (c 0.42, CHCl,); HR-ESI-MS m/z 405.1388,
407.1385 (caled for CyH,,0,”BrNa, 405.1405, C,H,,0,"'BrNa, 407.1385); 'H-NMR (400
MHz, C,Dy) 65.69 (1H, m), 540 (1H,d, J = 10.1 Hz), 5.00 (1H, t, J = 6.8 Hz), 4.58 (2H, m),
357 (1H,t,J = 9.8 Hz), 2.33 (1H, m), 2.26-2.23 (3H, overlap), 2.11 (1H, m), 2.02 (1H, m),
1.96-1.85 (4H, overlap), 1.82 (1H, m), 1.71 (3H, s), 1.64 (3H, s), 1.50 (3H, s) 141 (3H, s),
1.35 (1H, m) 0.95 (1H, m); *C-NMR (75 MHz, C,Dy) 6137.4 (s), 135.9 (s), 134.1 (s), 128.5
(d), 128.1 (s), 123.1 (d), 844 (d), 79.1 (s), 78.7 (t), 72.8 (d), 40.6 (t), 36.6 (t), 35.9 (1), 29.5 (1),
28.1 (), 26.4 (1), 24.3 (1), 15.9 (q), 154 (g), 10.1 (q). The chemical shifts of C-3 and C-16

(overlapped with C,D, signals) were determined by HMBC.
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L&) 44: a colorless oil; [al) =+78.6° (¢ 0.10, CHCL,); HR-ESI-MS m/z 405.1407,
407.1396 (caled for C,H,,0,”BrNa, 405.1405, C,H,,0,'BrNa, 407.1385); 'H-NMR (400
MHz, C,D¢) 85.50 (2H, overlap), 5.26 (1H, m), 4.64 (1H, d, J = 10.8 Hz), 443 (1H,d, J =
11.6 Hz), 401 (1H, dd, J = 10.6, 2.4 Hz), 2.43-2.41 (2H, overlap), 2.25 (1H, m), 2.17-2.11
(3H, overlap), 2.03-2.01 (4H, overlap), 1.87 (1H, dddd, J = 19.1, 9.8, 6.4, 2.9 Hz), 1.80 (1H,
s),1.71 (3H, s), 1.66 (1H, ddd, J = 14.9,10.9,3.9 Hz), 1.54 (3H, s), 1.41 (3H, 5), 1.32 (3H, s);
BC-NMR (100 MHz, C,D,) 6137.5 (s), 137.3 (s), 134.1 (s), 129.4 (s), 127.8 (d), 124.9 (d),
85.5 (d), 78.4 (1), 75.8 (s), 62.3 (d), 39.2 (1), 38.1 (1), 36.0 (1), 30.9 (1), 24.5 (q), 23.7 (1), 23.3

(1), 182 (q), 16.0 (), 10.4 ().

LAY 43 2> 5 (+)-12 ~NDO M

L&Y 43 (1.8 mg, 4.70 ymol)% CD,0D/D,0 (2:1,0.36 mL)IZ¥AE» L, T 1 K
MEELRIEE2T o7, 2 L T EBYID HNMR A7 P LVORERfTo7- L2 5,
FDARY bz, EEIIZH-12D3DTHN, 2O 'HINMR ART FLDT 7+

WESEE D . EEIONEIZ 0% L h b\ EWRBI T,
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