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Scheme 1-1. Et;Al/light-promoted radical-polar crossover reactions of a-alkoxyacyl telluride 1-1.
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Scheme 2-3. Total synthesis of euphorbialoid A (2-1).
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Scheme 2-4. Synthetic plan of phorbol (2-31) and 11 tigliane diterpenoids.
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Scheme 2-6. Total syntheses of 12-O-benzoyl phorbol 13-heptanoate (2-34), 12-O-benzoyl phorbol 13-
octanoate (2-35), stellerarin (2-36), and sapintoxin D (2-37).
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Scheme 2-7. Total syntheses of stelleracin E (2-38), wikstrocins A (2-39) and B (2-40), dapholosericin A (2-
41), and stelleracin C (2-42).
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65% 73% ZH )y N
OTIPS OTIPS
a. Ac,0, pyridine [— 2-47: R1 =H 2-70
9 2-68: R' = A
91% ACO c
f. 2-methoxypropene g.

PPTS 0-0 i. Ac0, Et3N

_ = _— _

74% (2 steps)

e mBUNF [~ 271: R2=TIPS %\o 2-74-a: R® = Ac— h. Ba(OH),*8H,0

50% (2 steps) > 2-72: R2 = H 2-75:R°=H ] MeOH
HO
12] OAc

“,
‘"

j. 2-77, EDCI-HCI, DMAP

_— =

k. CF3CO,H

_— >

60% (3 steps) © 62%

AN OH

2-77
%‘O 2-76

N
m. 2,4,6-trichlorobenzoyl chloride 5:
I. EtsN, O L\ HO Et3N, Dl\(/l)AP
/Tk : /ﬁkw -
tiglic acid (2-81)

95%

tigilanol tiglate (2-33)

Scheme 2-8. Total syntheses of acerifolin A (2-32) and tigilanol tiglate (2-33).

Bon 12 FEEOF 7V T T N % HIV RGPS LR BR 2t U7, 2 OGS,
HIV FIEME LR E LCRbND 7 e A NI F o X0 b @mWEEEZ AT 5 THEOT 7 ) 7oy
TN R L, ZO5bo 5T, 7r X T F L0 200 25 300 5005877 22 FENE
fLREAZ AT 22 L 20D TH LN LT,

AMFFETIT B REAE A ME DI T RUGA & BB D 3 IR IE D REE IR FE O G DEIZ LD |
7 U bR T O AR DR 253 12 FBEHOT 7V 7 O T AR OREMEER LT, A
WFe CHESE L= 2 ARRET. F7U T IOF L 2 Ak L U SEmEii b0 2 ke b
L. HIV JEYYEDORIRERS D —>Tdh D [Shock and kill] 7 7' v —F &I HitES 2 = & 235 iFs
Ihb,

3. RAVEREDMBEIS S AL & HRERAT

SRS T EIENE B AT D RME, EENEOF A2 A MEERE D T2 AT 2 -0 OIEF BN
TAEERECTH D, JSHICHIT T, R OB REZ SN E T 2 2 LIZEECTH D . 2R
7SR G AR ERERERRATIZ Z DT DFEN R FEED 1 D ThH b, Fxld, KA OEE & HEEE
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EF— 7 & LT KRR AR ORI A iSO BEMRNT 2818 & L CTHFE 2 12T L T 5 AR
FITHID ATEERTF RR KK T H 7 727 F o C ORE FICEET 202724 BE L=, LA
TIZEEM AR D,

3-1. NAERERTF FRRXANMT IS RTF 2 C DEYEER L

T 7 7 F 2 C (3-1a, Figure )%, T-FEE Tolypocladium inflatum H3EFET 57 F RZRKIRY)
Th Y., WA AIRIER L EE A2 R T 2 E NG STV D, 3-1a OBERAEMIEEIL,
3 RUTITAEET D FoF-ATP SRR IR T DG L - T ATP & HET 2 2 L IR
$ 5, 3-1a & FF-ATP B BEEDOEARICH T, 3-1a O N KR L O C RIBEALIE 31-~ 1
J AEER L TR EFEERT 5, TO—FT, T OFRINET D5 738 LU 8 FEED B-
Ala-7-Gly-8 X2 DD~V w7 A A B S KRR Y o —L LTESDE D, RFETIE, &N
1600 Z % % 3-1a \Zx L CTHR/NDIRILKFIETH D A FNHE Vo —fERIC 1 [HEATHZ &
T 3-la OAEWMEER L ET 25 2 & &2H- T2,

Ac-cap L-Pip-1 Aib-2 L-Pip-3 Aib-4 Aib-5 L-Leu- 6 f] Aib-9 Aib-10 L- Plp -11 Aib-12 Gly-13 L-Leu-14 Aib-15 'C-cap

@Mw& 2L S XmﬂJ#%ﬁ

N-terminal 344-helical domain linker C-terminal 34¢-helical domain
compounds R! R2 R3 R* RS R® R’ R2 R? R* RS R®
natural product
3-1a H H H H H H 3-1d H H Me H H H
methylated analogues 3-1e H H H Me H H
3-1b Me H H H H H 3-1f H H H Me H
3-1c H Me H H H H 3-1g H H H H H Me

Figure 1. Structures of efrapeptin C (3-1a) and its methylated analogues 3-1b—3-1g.

FI. ATFIMEIZE D U > I —INLOBE~DEEZ M T H 72012, 3-la BLOA FLHEDE
A& & SLARBLE N 72 5 6 FEEA DO FHRAAR 3-1b-3-1g (Figure 1)% %3 %aﬁ%/ 2 b—3 3 Ak
L. Figure 2 IZBWTRT T A-D THESNDGES r & ZHA 0 2 LT, ZORE, Wih
DA FIACSERZAE TS 3-1a [T U CREDAA VIR E D Z LN o7, 3-If L ZDTE~—Th D
3-1g © O fEIE, 3-1a ° 3-1b-3-1e D OfE L D HIREL THY . R°H LUXROUTHEA L2 A TFLEN
Vo i—OlEEZRS BEET AR E O ENTRINT, £, r EORNBEFEI G, 3-1b-3-
I OV T—F 3-1g I U I o el % & 5 Z E VR Sz, S BIC, 3-1a-3-1f Tl
FoF1-ATP Bl & OEAIRT 3-1a 23 & HECE(Figure 2, x T/ d s IT VO ECE DM ES B &
73, 3-1g TIHIFE A ERLNT, 3-1g IE 3-1a-3-1f (b L CTAEMIEERTIW Z LR FR S,
ULEDORERL D U h—nDAFNFEE AT L > T 3-1a OREE & BEREZ N RINCHETEH 2 &
WHIRF STz,
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O/degree

O/degree
o

N
f=3
o

200

100

-100

-200

A

3-1e
200

100

-100

-200

7.5 10
A

-100

-200

3-1g

200

O_R6RS O R2R!

3 "R H

. " T 00 K)LBN/’%/U\N/’S%N 8

AN 5 X

!75 P R g B

o - Y

. 0 r: length (B-C)
6: torsional angle (A-B-C-D)

5 7.5 10
A

Figure 2. Two-dimensional histograms of the torsional angle (0) against the length () of 3-1a—3-1g. The

2000 structures for each peptide were generated in n-octanol.

T, 3-1a B L OYERRIA 3-1b-3-1g Z# —BOICEMEE KR L. TN DOSLKEE Z ECD AL
7 MVRIELZ X o TRl L 7= (Figure 3), Z DfER, Ak L7222 TO A F/UALERA 3-1b-3-1g 13,
KR T2 3-1a LFEID ECD A7 MBI Z R L, 3-1a D N Kiids LY C KBRS 5
31U v 7 AREEDMRFRF SN TS Z RSN, — T, AT MREEZBET H L. 3i0-
AN w7 AGEIL3 THRHBEL, TOTEY—ThHD 3-1g THRLDRNI ENRBENT,

5 A

'
(&)
L

6 x 104/deg cm? dmol!
&

5

'
[&,]

8 x 10/deg cm2 dmol!
I

—3-1a
—3-1a —3-1d
-25 —E 25 i
— 311
—3-1c —3-1g
-35 ; ; . 35 4 . , ;
200 220 240 260 200 220 240 260

wavelength/nm

wavelength/nm

Figure 3. Electronic circular dichroism (ECD) spectra of 3-1a-3-1g.

F 72, 3-1a-3-1g OBUKMEZ | Wik HPLC IEIC K > TR BND A7 & J — VKSR log D (2
Ko THHEL L7 (Table 1), ZDFER, 3-1b-3-1g 1T A F/VILDE AL E & SLARBLEIC K > THEE IR
72% log D HZRTZ ENRbnolc, £z, BHxAEOH THOKMED EWEEB-1b, 3-1d, 3-1e, 3-1H)D
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ECD A7 MVOREITFE <, 310~V v 7 AR & b 720, 3 TKBR AL L > TREfsET
HLT I FREGDRBM LR 252 L THTOMEMET L2 L BESNE, T7hbb, &%k
BV DOBARMEDE NI, 310~ v 7 AGEOEDKBIITND LHE LT,

512, 3-1a-3-1g DEWTEME % 5l L7=(Table 1), £, FF-ATP Akl 2%54 5 ATP PEAERH
EIEMECOWTRHM L& 2 A, R TH D 3-1a & 5 FEHD A FOALEERKIR 3-1b-3-1f 1Z[FI%D
FHETEPE(ECso: 0.86-1.2nM) &7~ L7z, £ D—J5C, 3-1g 130 FEI1FY I o L— 3 v ORES A
R, ECD A7 MUEHTIZINT 310U v 7 ZAGEOWD P RBE SN2 Z LTRSS L, BEE 2
FEIES L7 B TEME 2 7R L72(ECso: 2.6 n1M), eV T, B MFLAS AMIIEER MCF-7 (2503 2 HEAit 5 1%
PEZFHG L7z, 6 FEEED A FOALIERIRITR % 72152 R L, FCH 3-1f X KA 3-1a LV b 4%
TRAIRIEME A RS 2 LT, MA T, EFEMIEOET /L E LT MCF-10A % HWCRIERORF
24TV, 3-1a-3-1g BN AMIRSIRMEZ /R 92 & 2 B2 Lz,

Table 1. Hydrophobicities and biological activities of 3-1a—3-1g

growth inhibition

compounds | log D irm%tii:ci? Séﬁli%r;dﬁﬁ'ﬁn MCF-7 cells  MCF-10A cells
(Glso, (M) (Glso, NM)?
3-1a 2.03 12103 377 326 + 125
3-1b 2.43 1.2+04 27+8 213+80
3-1c 2.04 _ 104 + 21" 583 + 207
3-1d 211 1.1+£01 309 323 + 137
3-1e 2.35 0.95+0.27 144 96 + 50
31f 0.92+0.17
3-1g
log D hydrophobic .‘ - hydrophilic
EC50/Glsy potent weak

aThe mean values of three independent experiments are displayed with SD. "p<0.05 and “p<0.01 determined by Dunnett’s test.

ATP &R PHETEME & MCF-7 Ml x4 2 BRAETE MO Z2ERIT, S b OBUKMEISER LT
W5, FEZEZ, LAY 3-1a-3-1g D log D EIZ5E LT 50%IEFEBHE T FE 5 it 44 [-log(Gls)] & 7 1
v M2 &, WE IR A R U(Figure 4a), & \WBRKIMELS X - CROEEMED M _E U7 38R 2358 71 72
Al SR BTS2 R LTz 2 E < R S 7,

WIZIT, 3-1a & IR 17203 AMREEAE FH =TS M 2 7R UTe A F/UABERRIA 3-1f I2DW T, e
7 — NI DIy R & F Al U 7= (Figure 4b), T OFEH, 3-1f1X3-1a TV L AT A4 71
TT =B TH 5331 AT DIKRSRIED [ L LTS Z Eldbnolz, ZbOWE AR
AL, 31T 3-1a it L TERTZFIDAIEH LG E LTOMEEZ SO &2 60T LT,
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100
m3-1a A methylated analogues 90
05 4 R - 0.823 a5 | —&—3-la —a—3-1f
P=0.013 n
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-1.5 £ 40 A
©
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Figure 4. (a) Plot of -log(Glso) values against log D values of 3-1a—3-1g. (b) Proteolytic stability of 3-1a and
3-1f against papain.

AFFEZ BN T, B/ N DRICKFEIL TH D A TV EE 3-1a DFfRAe Y 7 —FAIRICE AT 5 Z &
T BTN AR IAEFEIH F 5 14 & MK Sy M 2 & DB AR 3-1f Z A3 2 2 LIThk Bl LTz,
AFMUIZ K % 50 F OMWE OB IIES FALEMORIFEIZE 72 ETE R LN TN DA, Felik7e
FLRATF PSR 2@HBNIR S TWe, AFZEICR W OR LI TiEmiE, $IR~7F PRI
WOHRMEZ S HEHER D Th 2,
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