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Scheme 5. Reaction of o—acyloxy radical with functionalized olefins.
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Scheme 6. o-Alkoxy bridgehead radical coupling to construct oxygenated carbocycles.
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Scheme 7. Synthetic study of crotophorbolone.
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Scheme 8. Synthesis of 15-deoxyryanodol
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Scheme 9. Study toward a unified total synthesis of highly oxygenated steroids.
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Scheme 10. Total synthesis of anti-inflammatory active lipid mediator.
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Scheme 11. Structure of polytheonamide B
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Scheme 12. Synthesis of polytheonamide B and the substructures. 1Cso values against p388 cells are shown
for each substructure fragment in italic font. Inset table shows hierarchical structure in mode of action of
polytheonamide substructures.

Reagents and conditions: (a) solid-phase synthesis: i) 22% piperidine/ N,N-dimethylformamide (DMF), rt, 3 min; ii) No-Fmoc-amino
acid (or Ncap-OH), O-(benzotriazole- 1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU), 1-hydroxy- benzotriazole
(HOBY), i-PraNEt, N-methylpyrrolidone (NMP), rt, 10 min.  (b) 95% trifluoroacetic acid (TFA)/H20, rt, 2 h.  (c) i) 22%
piperidine/DMF, rt, 3 min; ii) No-Fmoc-amino acid, O-(7-azabenzotriazole-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(HATU), 1-hydroxy-7-azabenzotriazole (HOAL), i-PraNEt, NMP, rt, 10 min.  (d) 25% hexafluoroisopropanol (HFIP)/ CH2Cl., rt, 60
min. (e) HS(CH2)2CO:zEt, HOBt, N,N'-diisopropylcarbodiimide (DIC), THF, rt, 24 h.  (f) piperidine, THF, rt, 1 h-2 h.  (g) AgNOs,
3,4-dihydro-3-hydroxy- 4-oxo-1,2,3-benzotriazine (HOOBY), i-PrNEt, THF, rt, 16 h.  (h) AgNOs, HOOBE, i-Pr.NEt, DMF/THF (1:2),
30°C,24h. (i) AgNOs, HOOBY, i-PraNEt, THF, rt, 22 h.  (j) AgNOs, HOOBY, i-PraNEt, dimethylsulfoxide (DMSO), 50 °C, 21 h.
(k) AgNOs, HOOBY, i-PraNEt, DMF/THF (1:2), 50 °C, 24 h. (1) 95% TFA/H20, 0 °C, 1 h, then 30 °C, 1 h.

Fmoc-Gly-Wang resin H-Thr(t-Bu)-2-chloro trityl resin

ab | ab. 10% (27 steps) ab.7.8% c.d. 7.0%

l (13 steps) (31 steps)
Ncap-[1-11]-OH Fmoc-[12-25]-OH Fmoc-[26-32]-OH H-[33-48(t-Bu);(Tr)3]-OH

14,000 nM
. 13% ’
(2‘1 Step"s) f. 78% e.86% f. 92% e.77% 1. 96%
Ncap-[1-11]-S(CH,),CO,Et | H-[12-25]-OH H-[26-32]-OH H-[33-48]-OH
1,500 nM 8,000 nM 2,000 nM
Fmoc-[12-25]-S(CH,),CO,Et Fmoc-[26-32]-S(CH,),CO,Et
9.70% h i

Ncap-[1-11]-{12-25]-OH . — Fmoc-[12-25]-[26-32]-OH R-[26-32]-[33-48(t-Bu);(Tr);]-OH
.63%
2,000,000nM | (2 steps) H-[12-25]-[26-32]-OH f.83% [ _ R=Fmoc | 78%

4,100 0M (2 steps) R= |H

20% g l H-[26-32]-[33-48]-OH

Ncap-[1-11]-[12-25]-[26-32]-OH ‘ R-[12-25]-[26-32]-[33-48(t-Bu)5(Tr);]-OH 800 nM
1,600 nM £ 86% 2 = Emoc 1. 98%

(2 steps) |

K. 91% l \ H-[12-25]-[26-32]-[33-48]-OH \
synthetic fragment mode of action 860 nM
Ncap-[1-11]-[12-25]-[26-32]-[33-48(-Bu),(Tr);]-OH

1.99%

Ncap-[1-11]-[12-25]-[26-32]-[33-48]-OH  ion channel
H-[12-25]-[26-32]-[33-48]-OH  ion channel
H-[26-32]-[33-48]-OH membrane disruption
H-[33-48]-OH membrane disruption

[ Ncap-[1-11]-[12-25-[26-32]-[33-48]-OH|
0.098 nM
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RNU AT I BB IO HEETEOMEMRERN R Z Scheme 12 (7R3, 1) FEZ /X7 ERERRT
R BRORFAER. 2) FHAEKIZED 4 DOEKRT Z 7 A NOWEE, 3) AT Z 7 Ay MED
BAESOSZ X 2R Y 47 3 R B 2l L O #EEaiA ORI &R, 4) Btk K54
ARG KON REERE OB R D 4 BRE DOFETERIA RIS IZ X 0 IS4 50 T 10 T O
MIETE A ENIC 2GR Lz, 2o OFOEEREOMESRBROR R, ZEAEDT7 T T A
N KR FENE 2 BB AR EE L TV D Z e 3o Tz, S HIT, IEE —EEMIEERER, (A4
AETEPERRER, BT v R VEIRIEIC X AR L v . AU AT I KRBT XV BESIORE
S LHEBEDMIZ, Scheme 12 DFFAT — 7 VR BEEHEIEPFIET 2 Z E 2 LT Lz,

AU AT I RN BEGHENE T DB, MM EA RIS AN 22T A UXHE 0 1572 o T T
Y, NTAF U TF v RO LOEREICE T 2 EERMA L /e o7,

2) TUFIREXIY

RKIRHRMRRFEIZIT, A A TF v 2V Z X BORMAZIAET 22 & CTHREMAZELL, HHE
RETHHLONMOENT WD, WFIET VB Lyngbya majuscula 7> HHEBES N7 v F 7 hEx v

(Table 1) (X, WAUKIFET Y U LAF ¥ L (VDSC) DOBRREAZZENT 5 Z & THIlaN~D
TRV DAL F RN BETOE L, MlaEEZ RS, PR E TIoHkaid, R_~EBEMEIZEAR - =
WA 70 RO L DMBHEANEBLE L2 T o F 7 b o AIBERE S R OERER) 26 ki
2R - ISH L. IRETERIEBE O UCHEDENR T VT 7 v v OfifdE Mt Icimd TEETHDH Z &
ZREBA L7z,

AAEEL, MO &R S 2 2L S TSR ERO/NBAEM T A 77 ) ZEE L, ~ U A
FRIEEHIAE Neuro 2A 1213 D MEfREME 2 FEIE & U CLAEMTEEIC G- 2 D 8 25l L 7o, & DOFE R,
TFT R OB IR, BRI ESL Lo mm WBURIE R RN EETH D
Z engroiz (Table 1),

Table 1. Diversity-oriented synthesis of antillatoxin side-chain anlogues. Cytotoxicity against neuro2A cells

are shown as ECsx values.

PdCl,(dppf)-CH,Cl,
(0.25 eq)

PhzAs (0.5 eq)
Cs,CO3, THF, 1t, 24 h

diene analogues

R yield ECso /nM volume of terminal group /A
Me 75% 29,000 33
i-Pr 86% 320 69
t-Bu (antillatoxin) 78% 45 87
c-Hex 80% 160 110
1-adamantyl 23% 62 160
TIPS 78% 990 210

AR £ COMIETEMERBEINIEDOR R EADET, 7o F 7 xR v (1) IEHE C7-C8 s
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I A L, () SRR IZEI L0 IR RE & @ W BUKIE B REE 2 B A LT AL v F
I ERGEr AR LTc, MfREEE 2R & L72iEMRHmIC L0 . s ORISR 2 A9 5 Ot R
A & | ANSERIER N GO S AT E R 32 O T K9 80 fE D AEMEMEFE (ECs = 220 nM — 17,000 nM)
RS S (Scheme 13), ABFFRIZ L V| Wi - ZERZRE LT, T F T FF o OEWEN
DIEHAEA FHE & 72 o T2,

Scheme 13. Design and synthesis of photo-switching antillatoxin side-chain analogue.

O,N
o1

ECso <220 nM ECso = 17,000 nM
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