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FHLFRE . DERHRLEFHRE
MR MEER, 8 Rk

INE IESR KOZAKI, Masatoshi

MEME
MMEAAL TS Tl AT e 2R A B BEEMORIN., 7 R ~—% R L T2 K%

E R FDOB%E, SMBRITHICINE U CTHREZ EL S0 FOBELIIEL TnD. S
T OMWECHMEIIBEEMIC L > TREICHE T, o 1TOMEERBEHRET L Lick
ST, FRREL, N, MKEOHEEL LT AL AR T 22 2 EE LTV 5.
Flo, TIAT=NANOSFIIHEEE T I EEEBEZ LI ENTED. ZOXHIBRBAEND
T R =G DRI EE OB & T OEUEZ ICH L TR L © o0 %7‘
M FT A A, ) BT AMRAR BT TWD. T, AT A
A X (B NT 2%, B EL, AHKGEM) ~DIcHZ B LT, 8RR
B L TS,
MERE
DFRHEEEL T2 —DERK & #EeETE

BT Z AN & U CRRER T D & HRBE LY
HMINHANLT AT w7 LETH—% G/ L
7o (M 1), WINARZ MEEZITV, LY
S — NI L RER, 11 By 1B R & Rk
THZEERLE, DI, Byl x BT
5T J:“GV1z7°5’~O)EP5’%T/I/74 PRI T
AL DOFREELEEPBIMH EINDZ EEZHLMNI L, £, L7 ¥ —0iEE AT
52 & TR S A I L, Michael SNBSS DEITHREZHIE CE 52 L2 FFEL -
(Chem. Asian J. 2020.),
MEE I/ FT7TOV_ERBLUVEDIDHILAFFUODOERK EEERERA

LR ITTINEEZ b OF D FOMBEZEME LT, a7 = /P ZEEOEK
EAEERE L, ZOME L HEZFHME L7z, X B Eiirofily . Z&RIEFEgAsH T
BRFETNDTHO ETFINET DL TNANRNE T T A1 EEZRLTND I E &R LTz, RIS
LR ZEH LT &R E —EFBbT 52 TCTTINDTFAUEEERK LI, %%%;ht
TIONNTITF U OWIELE X BFEREITICE > TRHMEiL, 7= /o=y MAEE
BIZ & b 72 W S ICEE R LT 2 L 2L Lz (X2, Org. Lett. 2020.),
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#8 §¥Jt TACHI, Yoshimitsu
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AT (BLALF) & RIRA A IS & VIR SN D @RISR, SR, 53R,
FOSHE, AHYEMER EOREBEAL TS, BAFOSFHELTRTLHIET, ZhbH0
Ytk z fE L, BBRTEERBR OGRS, SRS X o MBS BT 5 Z &2
TE, SO FHELAT OHREMMEORRbLTRETH L. Zotkz [9F) ORIE
ZHBELTHIEZ R L TV 5.
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- REomEemmozan || BINRRF 2R - RETHRELIR

- RBCRES SEAN - RROBRIE>TNIER
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B JER BRI - (X 2) 2 IV CRl U7z “RER(DSER & 0y IR R L s S8 5 &,
w2 ILE R Y TREEEAR G DD Z L AR Lis. B RSB AR A R o
W SR O SIS HEIC S U CREMICHET LT \g(? / N

L. Fiz, AEREEAREE S LT, mzhERA kb CLKQT%GMVQBC}f{{}Nxﬁ?
BROSROME LB L TS, X 2 OFL
FEHNWD Z & Tuptp2-~v A% 14
PERDORTEAITHKI LT, & O ITREEHEC
BIL T2 T> T\ 5.

NS SN N/_\ /_‘N
& I Z

m,e| Me ee| Py

1. ERME_BZERDAEY O UREF

2] /LRy FI—VBEERFOBUBS FORIAE & RAHFRR
FH B N B UL (K 1 &) %L,
K2 Ip @SSR AR U 72, B o Nk IT A KR Z
25 —tEE (M 1A 25 hmn ek Th o7z, ZO%
JeREZ B0 2 Wonmm FEHAIZE L C, BERE DR,
ISR R RE LT\ b . 7, Z ORI & VT Pd2,
Zn2, Cu*, Co* OEBEEAZRET 2 L, SR OFEIC
K0 SR EORBENRETH D, ZOFmKITLE Y b
U — 7 i O R ORI T 2R A2 D T D,

B2 ZHENIEYDUEREFEN
B SR —tEE
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BRI ITBENT, AR AR MBS, xR A2 6T 260 77RO 5
NTHEY, Thbreael, “EL TR T 2200 MARTESEEIN TE . A
BROIAE L T2 D IRF—IRFBAEBTERIZEBNT, BERERMELZHWD 7 ax 7Y 7
FOGHIES NS TS, LLZaxh v 7Y o ZIRIFT D 0ERIETIX, B EE
EETOEENFEART IS, OZEMTurRLDn, OQFEETLEDREIEYIFE
T DEOMBERNDD. Hx OWFFRETIE, RE—AZBEAUWZLEIEEDL TV 7
EEBREL, ZHnEBRE LTS %2, AR RERND XD nwAT v 7T,
BRI A B L R ICE LWL — R TR T A L2 ENE T 5.

BEICELWORAYT) VTR

MR 7 a2 A TN T ORESD 0L, & RESEOREFEM N REICHSL ZETHY,
Z OEFAL AR P CTHFZE ST D, Fox IR E BT Uz @gREfIE 2 -\ b &, RF%E
—IKFBAECUM LD EED » TV VT RIGHIRELAITRAD I LA L. ZhbDK
JEDREIEMIIKOBTHY, BREICELWKER 2 a2 v 7 ) VRIS TH 5.
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»[0]
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Crn O] i =10
%ﬁ% R, Base @ R, [O]

RRBLOR N TY> KEEBLIOR Ay T2

AFARBLBELTa 27 TAv o ZRAV-EHER

BIEOGH T H.E 7 m & 2%, (LAERBSROFEEZ S LI Lo TWDHR, 4%
ATV RAERDETHEEBERERZFH L7 0t A~LHEBRTHZE L0 ELERD.
FENEDD E, ZIbERSTE2ERT 51D ERKIEbEDD. Frlk, A4
Y RAEPORGIIAFTE D HVRBEDN, ARERICBT2EERELT 770y
I b EEZ, TOEBEREEZIT> TS, T TICHAVRX VAV EOITFHETOEES v
TV TERRR L, EWIETERCH IR A G T oMk x G A0 T ABIEICERT S 2 LI
LTV 5.
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MERPREE; FHRRITEFHRE
MR AR, EFEZE

FA#5 281 USUKI, Yoshinosuke

HRME
EWEEREy F 7 v — T L WIS PE OB 2 AL R FIETIRIE L, AL

HoTWOIWE L ERDOED Y 255 F LoV THLMNNI T 572012, #EERENT - TF1EETE -

SR BEEMAERE - MRS FORIRL VWO 7T T u—F b FEICHRY A THWET,

BHECEMERZHITHS5XAFTREEADOESR/MEETIEHEECRET 28R : UK 2A1XK T
KARX ¥ VN A TR SN BERE D EAT 2 MAED I R RAREHRILAEM T, &L,
Streptomyces & DRHMEM > b~ 7 A ML Z HW2Th2 A B A v EARETEEZ
FEHE L L CHEE - SR ESNTEAT L U UBliE. 2R TICELE B A & TS AR B
e & 1T > T X 72UK-2A & antimycin As(AA)D#EEZ RS H O TY (UK-2A OBy-VE
Fa o DR E T UM, BLOAADL- LA =V FRIEEN-BRAVI LT 2 /3
FNWE) o AIFEY — XDAIRA LRI~ ALFE K L7 S FEH BRI DU T g )
TEH ORI 21T N-FR VI VT R U FORREANL 2 B 3 5 58K 03 58 1) 72 15 PE(Cso for
IL-4 release =413 nM)&Z " T Z & A RWELE LT

S NHCHO ™™ ‘_Antimycin A STNHCHO T
: OH 1A R=CHy(CHp)CH; ! NHCHO
$ Az R = CHy(CHp)sCHy 1
O  +AgiR=CHy(CHp),CHy 1+
O ‘A;R=CH,CH,CH, 1§

TNXALZF v A (EREMIEIZRRE 7250 % X1 GRPTSOFBLINH]) & x4 7 >~
F~vA T (KRASHT—AT Ty NAEY A VARG AT 7 O/~ RTEL
ZMAE) IXISBRT 777 FUOMELHT HL- M LA = UEREEICN- RV I LT R W
UFILERINRT X REEGLTEBY, WHIRAANRIEKZ L7-EETT, 2o DILEWHIR
TAEMIEEITT DA AT AR — X LTHER b DRDT, b7 —7T
VIR ISR MR B B T AR BRAA L TR Y . WA DO RA K E T TIZER L T
F923, &5, HRKO - THI2EBER Y 77 b UL E AT HIBIR-06D AL &
FERL L. & ORI NIRRLE 2 & LRI RE L E LY,

NHCHO NHCHO ~ +
OH : OH
NHCHG o) o o) o}
OH o HN, U o H HN,, O
o, ' X H ‘o
N : : : )
. O . .
o) : 5 : 0 :
0 I ST h T leeeeeaeaefeneeas
............... Q.0 1) O o) O\n><)"h
© 0 O AL 0 OH
o) . . .
JBIR-06 Prunustatin A Neoantimycin

J. Nat. Prod. 2018, 81, 2590-2594.
Asian J. Org. Chem. 2015, 4, 737-740.
Chem. Lett. 2015, 44, 1214-1216.
Org. Lett. 2019, 21, 965-968.
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WA &B B8, bl F

SmEEER SHINADA, Tetsuro

HRAME ? ‘

0T AR T, KBTI A M & R OMM & LT, AR AR 2 i
LT A IR Fa O — AT TWA. BRBIZIE, (1) ZAEOHL
BTN Doy T O HHE - MOERE - (ERBEFMT, (2) EapkmEE2FH Lz
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BRFEAMFIE 72 S AL A TV E T
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= et e LICHRETTS, SFT
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= 2H KR | ' AR
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25 =
- REED : SHAREEE SNTEE
[ F-EPEES : hRHERNSE
| L= h' ? a < %I}gg“g__ stﬁziﬁ' (]zn;{ idhz:_i)}sha(;egn;;: Rep. 2015, {£¥. 2015, 70, 66.
L . 0= RIDTFNR
45 I M, . san om
erd f8 . ) - e
EASN A P uﬂiﬂii‘“*;}—;_/

(2) \TBHET 2 Hof O 28GR

1. Q. Chen,J. Li, Z. Liu, T. Mitsuhashi, Y. Zhang, H. Liu, Y. Ma, J. He, T. Shinada, T.
Sato, Y. Wang, H. Liu, I. Abe, P. Zhang, G. Wang, “Molecular Basis for
Sesterterpene (C25) Diversity Produced by Plant Terpene Synthases”, Plant
Commun. 2020, 100051. doi.org/10.1016/j.xplc.2020.100051.

2. R. Stepanova, H. Inagi, K. Sugawara, K. Asada, T. Nishi, D. Ueda, Y. Yasuno, T.
Shinada, K. Miki, M. Fujihashi, and T. Sato, “Characterization of Class IB terpene
synthase: the first crystal structure bound with substrate surrogate”, ACS Chem. Biol.
2020, 15, 1517-1525, https://doi.org/10.1021/acschembio.0c00145.
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Bl & NAKAYAMA Atsushi

HRBE ‘ Y
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FRILFPHEE  FEARILLEHMRE
WRR  EHEE, ROME

B &¥E NISHIMURA, Takahiro

MABE

[RFE-IRFBEFETNIRB—~T v R AR EE I H-X (X =C, O, N, etc.) f5E&D
REAFIFE B ~DOFINE)GR, Wb b b Fa R b OnNE, ATRS 72 H3FE
DX RIRBBEHRST IV, Tha—)L, =—F )b, ATV EOEREELZ LD
BEILEM AR TR TERTELAMRFIETHY, JRFIEPE L DORTIBE
EMAEH SR WRERAMMONKSETH . BB BMELIC X 2 HFFEVEYDC-H
faa OIEMEAL 2 & A RE S ~OMIINIE, mWRT2IFEE FZBT 55 b B
HIZREISEDOEDTH LD, EDORISEHMMAT D2 A8FEGRIT, RIEPERA 7258 T
H5.

EFHESBORICARE EROEERERIE

RN ST &
X—H EROE R JOX p EENEAR
: - c=c BEFM=E
«____.C=C X=C,N, O, etc. \\\"/, B EfR

AFBEGRREH ———— BB Sk eLEad
REBE-REFECRRE-NTAORFESEHR

T L, TITA Y DU s A AW ZC-HIEM L2 GG 2o & LT, K
TN O E DA AR SRS DR EZ 1T > T\ b, Eiz, BHIE 7 il fln) R
BRROEBIZENT T, H LWARFENAL A DOREE « A& BUSHEREREIH 0 72 8 O H 1
BERERILAEM DO EIT> TS,

C—HIEEDHEZS IO ADOEEMMKRIE FFARFEROTY—ILERIG
N-H addition 1%
R1 @ R
AN EWG Ir(OH) cat. > | NR r+/QumoxP cat.
C H addition R2 ., ~EWG ©: Ip\t By
0 RS up to 98/ ee t-Bu
RY NHR
Rk "’*
. R2 X EWG J) (S,9)- QumoxP
FL 74 R L Sern7U—ILERIG 7= )I/‘I'D/&V)Tﬁﬁhﬂliﬁi
F
[Rh(OH)L1], F
@(g (5 mol%, A) @
EJ@ _chiralIr* o) g
1 4 d|oxane S
O O ArB(OH 20 h 92 97% ee F
o via 1,4-Rh shift O Ph

{ (J@ isomerization (J@ ] up to 98% ee {@;}
NN - >
OIS
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BRR ., BHEXE ROME

IROFIZ SAKAGUCHI, Kazuhiko

HRME r

TAROREZFIH LIZAREE UG OBZEICEY #lA TR Y | AFEOHERED
IDEMENT D, B~V U N—y-TAFVFr—y-FFrT77 b 1L, A AR
GEF. TATE RERIE L TBILERD THHMERT T FrET /v 2
BRI 52 5, A, ARJSOIEEEZT~, 74T RIRZTH b
CEMOS EBLIE AR ET LRVA, TATE B (14E) L b aES
TG AT 3 DERKRT L &N mnolc, 7.1 & RTATER 4 2D
FOSTE8-AF VL7 m (3,2, 1147 2 K 5 RROVETHE O, Bk
DRIV EADLEHET FTE FrbE T ) VOEWRMNAIREL o7, —F, &
EWT XY T UEGELERO 6 OYEIE. —HEHEGOBBNEID 7T 2K TS,
y-TfE My -TF T by 8 BB LD D LR o,

P 0
RCHO (3 equiv)
0 BF;OEt, (2.5 equiv) ", cou
4 CH,Clp, -78°C, 1.5 h

n o - R = alkyl, aryl
SiMe,Ph then0°C,1.5h R "0~ "R alkyl, ary

1 2

up to 83%

PhCHO (1 equiv)

R'COR’ (1.4-4 equiv) O COyMe
BF3*OEt, (2.5 equiv) TMSCHN,  ~,,
1
CH,Cl,, =78 °C, 2 h . R .
then 0 °C, 2-20 h PR O = R’ = alkyl
0 3
up to 43%
OHC/\%J\ (1.4 equiv) o
BF3*OEt, (2.5 equiv)
1 up to 71%
CH,Cl,, -78°C,1.5h o
then0°C, 1.5h 5 COLH
O 0] 0]
PhCHO (3 equiv)
0 BF3+OEt, (2.5 equiv) 0 5
tBu A CH,Clp, 78 °C, 1.5h | tBu X t_Bu/\H\\»
SiMe,Ph then0°C, 1.5 h SiMe,Ph I L
6 7 8

66%
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MR HATH, T

#HFA EH MORIMOTO, Yoshiki

HRBE

HRB O F MBI 8 o TR O b RS 2 O —21%, 2T O L~V THWEE S
T HZENTEDLENHIZETHD, o T, HHBETEICWEAKRNTE LW Z LiX
WE A O B FFROEEZ REIRIFTAHZ L2k b, Fox OFRETIL, MBS0 TF
Th 5 RIREALA Y RS2, EWFIICE D LAW IRINEEEY) 2 Eaxdtg L LT,
ZOREREMEOFLIIEZ BB OWEERDO L EIZHBRL7ZWEZEZ TS,
BT, BAMHFIEIZ L - THHE & 72 2 EWIETE R R DRk 2 7o BRI 2 b BLBR 2 FF 5 |
DT A ROBENSEMBAGORE ZHMR LT\ EB 2T D, BT DOHFIEE LLTFICRT,
IFUFARBEERTLADHILS VEOHMES T

VAUV CREITE R EE O R Y
(Clavelina moluccensis) 7> & Hiliff S iU 7- Fr 5 70

. opposite chirality
TY EREEKE bSO == TV ie A R
T, LARURAI v A IR R IEEIaLC kjgég7 .
U THINEEZ R 2 LR ME STV D, B NS D SN HR
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