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Scheme 1-1.
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TENTBRIREE (TR % B 2 Fr (LB R 25— DB TREGBIEDHE TH D, A4HF
X T ¥ VAR T I — iR DO R FEIRFERECTER DS, SR LEAT e A R ThH 19-k
Raxi LA M= ORGHK, IBEAT 4 =— 2 —DREMEER LT,
2-l.a-FFVRFZDHIVERAWNESFRE C-C HEERBRISDEF

i LTI B RE S b S T R DDA G R OENLIZIL, BRRE AL AT D E0iED
HAENFENTH D, Foxld, R OWRAIE U FTREA A E L LT, a A FVRFET DN
Mz AWT RGN 72 5 T T O FI#] C-C FEG RIS 2 BHJE LT, Hri, Mo E T — 28104
ICERRESNIALEME 52 5 =55 7 ANV A2 Y T,

TUINEFRVIRFET P HNVRIEMETH D 0,Se-T v X —/L 2-1, 7T ) UEFERB IO
YN U TFNAR % AT 3 josis SOG Z it L 72(Table 2-1), 2-1 38 X0 2-2a OILAFT, ~
VIURTTT UV R TFIVARX 2-3a HARZIIRINT 5 & 3 RIS E#EITL 23- R T Ay
0T ) R 2-4 DVNERBTE DT (entry 1), BREFML SN 7 0T ) 2 2-2b B
WA, TYUIVARVIRFE T AV 2-2b (kL TBS A Lk Ll AN U724, 2-3a 23
EF LT 2-5 2 NARBHRAIZ 5 2 7 (entry 2), FAREREREZ AT 5 A XldK 2-3b B LN 2-3¢ W
HE. LVEREINTZ N T2 AR 2-6 38 LT 2-7 BENEIVAERL T X 7= (entries 3 and 4),

Table 2-1. Three component radical coupling via acyloxy carbon radical

0}

Y
X (2-2,5¢eq.) H O
TBDPSO SePh initiator (0.4 eq.) :
OAc Al
21 n-BusSn” OAc TBDPSO !
236 )Y oac X
80-110°C
radical radical
entry acceptor allyl stannane product | entry acceptor allyl stannane product
o
o S~ o~ 7 OR
18 n-Bug,Sn/\/ : o
TBDPSO ! H
H : o) S
OAc ' Bu.S
2-2a 2-3a 2-4: 67% i n-Bugsn
, TBDPSO H
o H O RO OAc
A : ,
< 2-2a 2-3b: R=TBDPS 2-6:68% (R = TBDPS)
20 n-BusSn” N T 222 2-3cR=Ac 2-7:49% (R = Ac)
TBDPSO 1 ;
0OTBS OAc OTBS;
2-2b 2-3a 2-5: 46%

aConditions: 2-2a (5 eq.), 2-3a (6 eq.), and AIBN (0.4 eq.) in benzene (0.1 M), 80 °C. 2-3a and AIBN (0.2 eq.) were added by syringe
pump over 3h. ®Conditions: 2-2b (5 eq.), 2-3a (6 eq.), and AIBN (0.4 eq.) in toluene (0.1 M), 110 °C, 2-3a and AIBN (0.2 eq.) were added
by syringe pump over 3h. °Conditions: 2-2a (5 eq.), 2-3 (6 eq.), and V-40 (0.4 eq.) in toluene (0.1 M), 110 °C, 2-3 and V-40 (0.2 eq.) were
added by syringe pump over 3h.
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AR L, TEER29 ZE LT, U EORER, 227764 TRIZTE R a U4 —Lor
7 a[53.017 A 2 ERE ORI LT,

Scheme 2-1. Construction of bicyclo[5.3.0]decane structure of zedoarondiol

OAc OAc
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H @ THF H @ (CHCI),, 80°C

S B — - - =
2. 0-O,NPhSeCN 46% (3 steps)

TBDPSO n-BugP, THF; X
H Py, H,0, aq. H AcO
OAc ’ OAc
2-7 2-8 2-9 zedoarondiol

TV A F UGN T P A v T 3 B TERE BUGS Z et L7 (Table 2-2), £ O, 2-10 7225
FAE SETAGIANL T ¥ 1V, BRa,B-AEaF 7 R 22 BT UL R U TFL AKX 2-3a EDK
JNERR T, MEICHEME S @8 R 2,3- h T U ABRIRS b 2-1l AH—OARB & LT X7
(entries 1-3), 2-2b & H\W\7=5A1CH 57 2-11b [ d(entry 3), MifadtE2 A+ 7 127 4 R, b
VIAR=r ADRFEEO—IZET D, ZHUL ATHER R Ih=0 A0 L5 emEicmibs
NERFBEEEREICEATHLZLERLTND,

Table 2-2. Three component radical coupling reactions via alkoxy bridgehead radical®

radical acceptor
(2-2, 5 eq.)

Lo e | o)
0 o) (2-3a 6 eq.) o) le}
(@] (0]

M\SePh V-40 (0.4 eq.)

toluene (0.02 M)
2-10 110 °C

entry radical acceptor product | entry radical acceptor product

TBSO™
2-11b: 26%

2-2¢c 2-11c: 56%

trigohownin A

aConditions: 2-2 (5 eq.), 2-3a (6 eq.), and V-40 (0.4 eq.) in toluene at 110 °C. 2-3a and V-40 (0.2 eq.) were added by
syringe pump over 3h.
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W8T (dr=6: 1), IKBICHRH#EEAR DS Z L T19-t Faxi Pty M= OB ZER LT,
Scheme 2-2. Synthesis of 19-hydroxysarmentogenin
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ZFAHME LT, MINKRBRIBEEAT A= — 2 —DRARMNEELIT> T VD, SFEIX
14,20-dihydroxy-docosahexaenoic acid(14,20-diHDoHE)? 4 FENTAKEMEAR DO R E L ZZT LT,

BRI OALEW DTN ENE N 231 & 2-34 ZEfEL 235 & Lk, 6 LRAKT
14,20-diHDoHE % A %3 % #5 A Bi % L 7=(Scheme 2-3), AEAFRERIZ BT, KA HIFER 2-32
BLO23B 2N LTHURBIV20MLE o BT 2 R RIERE 4 AR LT, 2
AU XV 14,20-diHDOHE O 4 FENLAR VAR DOHAG A HER SHL. £ DORRGIRIE & EVEFE BUHAE DRI
~DTFERTRE L 72 o Tz,

Scheme 2-3. Total synthesis of four stereoisomer of 14,20-diHDoHE
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3. RAMEBEOHREENE SR & HEERRT
3-1. RUEAF+=F

ARUVEATI FABIOBIE, \LEFEWR Theonella swinhoei 7> 0 B « #EERE S NTZE K
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ZEPHBNTWD, FxITZORBEL L LT mBiE AN LA 4 F v 1Ol A B
L. NIE&EERORREE « ARk - BEREMRITAIIFE 21T > TV 5,

AR E T A IR Y AT I FB OREMEZER L TWD, & HICEA MBI 2# 5
WEOMaFEERER, IEE EREE R, A A o sEMERER . BT v L E R
72 EOMEERHMBIC L 0, KU AT I KB OXTF REFIOE S & OMREICET 2 BB A%
FExfGF TS, AEEIIRY 4TI RBOANLA AT ¥ 1A FORE - B, 41 4 F ¥ =%
PSR BT BLOD T2 O D WZEREIE DERIR . MEREMRITAIIE 21T o7z, 3. ANTHRES & L
TRBISEMENERETH L X I NEEZEANLTEARY 47 I NI I v 7 (3-1, Figure 3-1) % 5%
L7, HEEOMIE b LOREROLBICEI VARV 47 I FB L H#R L 34 TREM L, 3-1 D
BRAZERR L TWD,
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Figure 3-1. Structure of polytheonamide mimic.

B L7z 3-1 13~ 7 A2 A i P388 12
XL ICso=12nM & FEFITIRI I liazzE
A LTV, &5IT, 3-1 OREFG & L
T, NLHIEEF L THDH VR Y —L%xH
N JEEZ R E FER IS L OISR MR
é"ﬁo 7-(Figure 3-2), F£ 7 pH {K{FMH0C

BT =& R EEm e =R 217 -
kk;%\ﬁ)?ﬁ%:FBkﬁ%Zt7:
COEIENEER L, 3-1 DA TF A I
DHER STz, F T, 3-1 OREEIG MR
PiTolc b ZARY AT I FB & RERICH
L2 R S o Tz, ZBIZE D 341
DI F A U FEERIEEIIFEEIC L D 0T
T2, AT F Y RNVERICLDEDTH
LT EMHLNERY . EEEEANTA AT
¥ TR D T2 OB R 157,
32. YU 72 FABKUB

VST F RRZRIRWY 7 7 X AR
X OB (3-23 L U%3-3, Figure 3-2)D{bF#4A
WMERBEF O Z B L T\ 5,

a) 100 b} 100
Na* (Polytheonamide B)

......... K* (Palytheonamide B)
----- Cs* (Polytheonamide B)

(-

0 200 400 0 200 400
time/s time/s

Na* (1)
AAAAAAAAA K- (1)
=====Cs' (1)

o

3
@
S

M* transport/%
M* transport/%

=1
=1

d) 100
Polytheonamide B b |

membrane disruption/%
@

g
membrane disruption/%
o
=]

0 200
time/s. time/s.

Figure 3-2. a), b) M" (Na*, K* Cs*) transport assay using
pyranine-encapsulated liposome (Inside pH 6.5 with 1 mM pyranine; outside
pH 7.5 with 200 mM MCI and 0.02 mM FCCP). c), d) Membrane disruption
assay using CF-encapsulated liposome (Inside pH 7.5 with 20 mM CF and
200 mM NaCl; outside pH 7.5 with 200 mM NaCl). Pyranine =
8-hydroxypyrene-1,3,6-trisulfonic acid, trisodium salt, FCCP = carbonyl
cyanide 4-(trifluoromethoxy)phenylhydrazone, CF = carboxyfluorescein.
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- . R =H : Yaku'amide A (3-2)
undefined stereochemistry R = Me : Yaku'amide B (3-3)

Figure 3-2. Structures of Yaku’amide A and B

Y77 2 RIXBRAS SR PENER Ceratopsion sp. XV FEF ) 2 g Fett 2 R 91k 0 & L
THIHE - HIERE SN T T RRRRW T, ZROIERRNT I /a2 135% 07T I/
Weds L O =— 27 e WK & 72 D RIEZ AT 2, £2Y 27 7 I FAITE MEMIK39RIC
XU CHRPR R ETEME 2 R 2 LG SN TV D, thOXTF RRRARW L L, Yo7 7
I FITEOMEPICEZEORENT X Be AT DRI E 2 L TR Y, Fhx Tt o
TR ERED Y 7 T X RORRIRAYTEERBUCEE QKR 2RI LTWDL EEX TS, Rl
M7 X ERARIAT X/ BRICERR U N TR 2T 4 SR L | € O = IRochE IS4 iE A R 4 5
HNZFRAT L, Y27 7 X ROMIEZETF —7 & LIS VR ORI E BEET,

Y277 I RIZBWTRER R AT < BRI DWW TR, #ifiita vz 7 < R348 KO
M350 7 a A G 7Y T RO £ 0 SR AT 5 Z &Ik L 72 (Scheme 3-3), o
ETOREEIT I B S FERO FEZHWTERICEAI L TEY . ¥ 77 I ROREMMIZEIC
BWTHE L 70 2 U R A 15T,

Scheme 3-3. Synthesis of dehydroaminoacid
”HLOTBDPS

Cul, DMEDA
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| OTBDPS dioxane
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