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1. F —TJ7zOECHFEORES —

BENSEHELNMFSNEN T 2 OE 2 ORETIE, 70T OVMKEEZEDT -
IELWHEEZEE ST 2 &, IWWHRICRLERBOMEIZ2MHEIRT D Z &40 5
HETH-o T 1 ITRT KD ITES SN RE S N FIILEITDITE D, AFHE
Tl W SRBHER ICA G N ED RN o e e Bt L Lz, K7L O
RGN EH £ T = O AENE & DRIDOZHBBHRIT DN THREITSNZ N,

RE# &> /t8E ELWEE
A4 2l ANSTNAANANANANM
(silkworm moth)
o7 zOEY Bombykol

(Butenandt, 1961)

XA A S /\/\/YE/\/\/\/OH o
(Gypsy moth)
OWTTOEY OAc

Gyptol Disparlure
(Jacobson, 1961) (Beroza, 1970)
o (0]
DECIAFT VI OCOEt
(American cockroach)
o7 OEY oS
(Jacobson, 1963) Periplanone-B

(Persoons, 1976)

X1 #icEInNEZ7z0® >

2. BEDRVABRERBERDOHMERZHSNTT 558K

7z OF RETOR S Iofimid. ARt BE LOMESD, R - o - Bk
EEE EORMERD,. WTFNONSHK L TES Nz, LNZ0fZ LD,

21. EYiEHERBREORERICHFRLZRD, (§))] s3] Chlamydomonas D7
T OF 3. C. eugametos 12D T 1930-1950 ££{Z Moewus & Kuhn (2K > THFFE S 11,
7O FIIAFIVIATIV A B 2) N7 O EEZ SNz, LML 1955 FIC
Ryan (2 0 AEYIEMEDEHERARE S HIE 3. 1960 4EIZ Kuhn HERD 28Dz, €D
#1995 2 F 0 | Starr & Jaenicke I K D C. allensworthii OME 7 = OF 2INT—L 28 (2)
ThHdHEREIN. ZRODEE 2 I3, C. allensworthii DIEMERTZ2RAT 2 OE



CRRRIZIHERIT D 2 &A% 1997 EIZHhMh D, BigEIdKbh- 72, @) Fy N\NFIFT U
(German cockroach) 13, M Z{E-> TE I E S, O IWBZEGHIET7 0T N,
Ve AR EEIBIC K OIFE S NIz, 1992 I 7 2 OFEIEATOA RS LWEHEL,

TITIAY )T RAKMNB &SI NIz, MEURIZE L. 2 EO%ET 2/ T 1993
I 3. 4 WEDRE I N, HSIE X BRI TERPEROEE Z#EL DD
EFHZHED, 1993 4FI123 L4 L2/, BEf SN TWEebDED—KZEZLNhDT,

Z D% 1999 FIZ KA « )NA TIL4ED Scherkenbeck ©137%5 DIREFITHES THKR L=
3 &4 BITESHHIEEN W EE, FNFOFTUENICI &4 LIIHEELTWY
BT EZ2RH LU (J. Chem. Ecol. 1999, 25, 1105), 3 & 4 Si3EARISNTFT U fH
DOEEAWZIERICHR L Tz 5 L, YNGR SIS 2 HMICHE TS
L5HDTIIRIND J2720, B TeftmMG 63z, 7 OB ARIIRBHOEXETH 5,

HO 0
. i ) H%O y Y INcom
MeO,C N 7 CO,Me
OH
(82)-Crocetin dimethyl ester (1) (-)-Lurlenic Acid (2)
(Moewus, Kuhn, 1940) (Structure: Starr, Jaenicke, 1995 )
Synthesis: Takanashi, Mori, 1997

0}
O/%O HO :
OH

Cl
Blattellastanoside A (3) Blattellastanoside B (4)
(Structure: Sakuma, Fukami, 1993. Synthesis: Fukamatsu, Mori, 1993)

2 RHELE Chlamydomonas EF ¥ /NFIFT7VDT7 zOE >

22. B - HHTECOMOIEZHMERICHERKRLEZRD. 1) YVEIFTY
(American cockroach) DD T T OE D DFE 2 KR THDHIRITF 7 2-A 13,

Persoons (24— T 1978 4EIZ 75000 PLLL EDMEN S 20 pg BEESI N7z, HRREELTH X
7ax NS 7 4 —TirhN &S (X 3) NGZ 53z, & 2 A0 1986 412 Hauptmann
. UEIFTVOT7 O OFBEBEZITVY, HPLC THREIITHEL T 6 Z15.

RUTT )ALz, BEBABEPREINTVSDICEANGZ SN &
TIRELINEE Z o 728, 1990 FICAHRESFICK DRI Nz, FH 513 Persoons 7Y 20 ug
2B DIE. 6 DAAY O ROBROENMFEBITHA D EHEE L2, 7 XKD 6 Z 250
mg Bk L. TDHE 80 mg ZH A/ 0T L LETEMEIHE T, Persoons D 5 1Tk L
THEINTNZDEF—® IR, NMR, MS Z/RIHIRD T k> 2572, ZOilZE
TELTHEEY IV I—=)NEHRER LZDT X #HERHTT 9 ThbH EH >z, Lo Tk
THhAZ8 THO (AVYRUTT ) -A EFFINTNS), ZTF3UT Persoons (33> T 5



X522 EnbnoTz, BEIEO T 2 O%F 23 Hauptmann @ 6 THo 7z, WSS
[ STy S AW ‘?ﬁ*ﬂﬁﬁfif*ﬁ%bﬁ < TIEWIT RN,

3% OV-17
heat 220°C
(71%)

(CORRECT) (CORRECT)

(WRONG) Hauptmann's Persoons's
Persoons's periplanone-A (6) isoperiplanone-A (8)

periplanone-A (5) mp 42-44°C
(Persoons, 1978) (Hauptmann, 1986) NaBH, Swern
MeOH oxidation
[ 1 T (80%) (87%)
OH

COH i
7 9
(Synthesis, Kuwahara, Mori, 1990) mp 77-78 C

(X-ray analysis)

K3 JEDIFTYUDOTIzOETHBIRY TS ) -A DGR

Q) FAY a7 XA BMERF (broad-horned flour beetle) DEDES T O E >
3. TR BRSICK OBFZES . 1998 4EIC 10 DG & L TIRRES Nz, HH5IIK 4
DAY T A e HWT 10 28 L7720, €O NMR (FRA7zOE > &id—
HLU7sMmo72, NMR OFfflli7sith s BEOEEII 1 E&Z 2, TNEERLIZET A,

KERME NMR 23— L7z, KRR 7 2 OF D 400 MHz 'H NMR T COSY MR & £ &

SHLWIINARTZONERKRTH -7z,
o

(1R,45,55)- (1S5,4R,5R)-
acoradiene (10) acoradiene (11)
(Structure: Tebayashi, 1998) (Tashiro, Mori, 2004)
(Synthesis: Kurosawa, Mori, 2001)
1) ~ PCys
E::é“:/PgH cl
PCy3 ’ 2-2
_—— -1 — 10
2) TBAF, THF /CI)
(70%) H
OH
14
NaOH :
S —_—
‘\y: \ o — 11
aq EtOH —
(97%)
(8)-12 16

E4ﬁﬁy/zﬁﬂxF%F#@%n7xn%>®ﬁ¢m$®%%



3. MRBERACHB O RERE ZAIRBE T 558K

3. SEDUDNIOM-TZ 2Ok . TETINI (screwworm fly) IFAZITHE
IRREEZESMEEERTH D, 2O 7 2 OF 13 1993 4EIT Pomonis 512 &> THE
RIS, BRMBIC K B EYIEE DR THIL TN 572, FRld Carlson &1/
L. X5 D17, 18 OMARMNESWITHEZFESIT 257 2 O' AGENDH 2 2 L2
S7z. KIT 17, 18 DZNZTN 4 T DODOT X TOVAEREMEZGR L., TIN5 DEN
T OB AGEERT ZEEZHSNI Uz, RESICEA0MEZICHL TAFERTOD
BERAMEZ FREICOITL TTo 28R TH D, BERUYN—TBITLB2ALF 7 FINEK
IR BEERPE & LT s,

X Lo

Me(CHz)g™ ~(CHp)72 ~(CHz);Me Me(CHz)1s~ ~(CHp)7  ~(CHp)sMe
17 (very active) 18 (active)

( Structure: Pomonis, 1993; Activity: Mori, Carlson, 2002; )
Synthesis of the Stereoisomers: Mori, 2004

OH Lipase PS-D (Amano)
—_—
= Me(CHais™ "(CH)? " s CHe=CHOAC, (P);0
(519 20 2 weeks, r.t.
then SiO, chromatog.
OAc
Me(CHy) (CH,) X ve
— Me(LH2)43 27 A X _—
(63%) 09 S960e 92 e T™Ms — Me(CHy)ig™ “(CHp)7 ~(CHp)sMe
. (] . (]
7S,15R)-18
| 21 ( )
OH
: QAc
L~ Me(CHy) CHT A - /'\ ;
(71%) il {T\TMS T Me(CHai” (CHp)7 (CH)sMe
98%ee 98.5%ee (7R,15R)-18
22 ’
H _
OHCM —> (7R,155)-18; (75,155)-18
e —
(R)-19

K5 StEUONIHMOET7 zOF DAL

ATUNNFOHETZ zOF . A7 1)\NF (currant sawfly, currant stem girdler)
BT AAT) 2BETLERTH 2, TOMED 7 = O E 213 Cossé, Bartelt 5128 D 2001
EIZHEERE SN 23 (B 6) THDZ ENDODN DM, ZOMIARLEII AR TH -
2o EOIBUN—BIZKBIAET EFIMbLZH#EKEE LT 23 OmMERIEZEGRKRL /2.
FEYTEMERBR E T A7 DI R 2 HT (R)-23 WMRATzOETHDZ ENHIAL .
SRS I LB R KR EFEHE, Sharpless DAF T b ROF ARG ZHSISIZHWNWT
L7z,



0

o
Me(CH2)7 _

(4R,92)-9-Octadecen-4-olide (23)

1) Lipase AH-S OH .23
CH,=CHOAc (3—30/5 TBDPSO S — (R)-
OH rt,22h (R)-24 98%ee N
TBDPSO\/\/\)\
OAc
” Q\ 2) SiO, chromatog. TBDPSO. - (5)-23
(Shibata, Mori, 2004) (32%) 94%ee N
OH
1) AD-mix-B® OH
// AN // —» (R)-23
Me(CH,)7 tBUOH, H20  y1o(cHy)/
25 0-5°C,8h (R)-26
r.t., overnight 90%ee
(Mori, 2004) 2) recryst'n

(50%)

X6 AZUNNFOMOET7 2 0OF > DERK

33. FENLTO7zBE>. FENALY (flea beetle) 13, 7% %72 EDEY %= RE
THERELTHISNTNS, TOMNKTT 57 2 0F 214 Bartelt 5128 > T 2001
EIZHEE - BERESI N, T 7IMAREKD 2003 FITBRINTNWS, TOHIIIR
HEZEETH7DICHESIIR 7 ITRTIIBERNIEZITo. RATZ7zOED
—DIZ (IR25)-27 ENWIHENEZ5NTWEDT, (5)-> haxI—)L 19 5 28
RETC, ENZEEKR Uz, (1R25)-27 1& X KRG AT CY ARG DRz T\ T = O E
>D—DD 29 ([ZEWz, 155872 (55,5aR)-29 1[I RAMDEBIATH 72D T, KR
7 . OF i3 Bartelt 5 OHEE DD (1S,2R)-27. (6R,75)-30. (5R,5a5)-29. (R)-31 TH
5o FRODPEDHILST Bartelt DHEE HIRITN/E>TWVWEDT, #@EOEIYF ¥ L
SR ZF TN ONMREAHFRICRO DD S5 L L, BEHEFTTH 5,

4. 7z OE > DIMMAKILZE & EYENE & OBER

B 8 ICHEKILZEBD, 7xOEDOIMMRFEEAYENEE DRRRIL. HDOTEEk
HICEATNWS, 2EXE. GHEITBSTON I EEN E OF vy NN IFTY
(German cockroach) DE7 = OE > Tld, RABH 3S,118)-AD, MDOEMEAKD ENLD
HEYNEEDNTTN, TR ETH S,

5. sk EBE AR

7 OERAL SR SHOME E BEAVY. AEGIRNT = OE RO TR,
MO—DTH%D, 7zOEAMNEZEBL T EYRERARY TE—T7 DHEBIRIZTN
EYREEDIHNFETH D) &0 D RURIEBHANE o Tz, ZARMED S 57 E & BIT,



B
OHC = ——

_ >
% (5)-19
(1R.25)-27 1) t-BuOK, m-xylene 1) NaOH, ag MeOH
150 °C EtO,C 2) dil HCl
eo.c._J_~_L e —
COEL 5y il Hel ) 3) -BuOK, t-BuOH
(79%) Mel
1) LDA, TMSCI, THF (75%)
2) MeLi, THF 1) PhgP=CH,
CH,=C(TMS)COMe THF

3) NaOMe, MeOH
(44%)

2) HCO,H, MeOH
(61%)

(1R295)-27
mp 52.0-53.5°C
X-ray analysis

(5S,5aR)-29 OJA/;QD
[a]p?! =-110 (hexane) E

(15,2R)-27

nat. pheromone:
[a]p +82 (hexane)

(6R,75)-30 (5R,5a5)-29 (R)-31

X7 FENATOHEOT7 2 OF DA

4 EX M EvaAvay/ i DIEE ST ISy M g b Al R VAL VAN AR

AROT T OF FED 2001 E£ XTI, EVHEIERAY DL EERR] (EHERE. 1995) &
(EYREEE DL (BRI 2002) 22 E N0, TNLAED H DI K. Mori,

Current Org. Synth. 2004, 1, 11 & K. Mori, Topics in Current Chemistry, Vol. 239, 2004 (Springer

Verlag) D1 HETHAWEZERL N, BIOEKRIZ. LFTOEBDTH %,

X 4. 2R, Z%, Eur. J. Org. Chem. 2001, 4395. HIfX, 2R, %%, Biosci. Biotechnol. Biochem.
2004, 68, 663.

5. #%, K@, K¥H, Berkebile, Carlson, Eur. J. Org. Chem. 2004, 1089. Idem. Biosci.
Biotechnol. Biochem. El|H.

6. Y&H, 2%, Eur J. Org. Chem. 2004, 1083.

7. 2k, HRE, %, Eur J. Org. Chem. Elll|H.



Only one enantiomer is bioactive, and
the antipode does not inhibit the action
of the pheromone.

o}
o) ~H N N CHO

[A]

western pharaoh's ant
pine beetle (faranal) etc
(exo-brevicomin) '
Only one enantiomer is bioactive,
but its diastereomer inhibits the action
of the pheromone.
- (0]
M * O | “\\
o] OH N7y

cigarette beetle
(serricornin)

drugstore beetle
(stegobinone) etc.

Diastereomers at the chiral center
with * are inhibitors.

All the stereoisomers are bioactive.

n-CigHar” (CHp)” 1~
(0]

German cockroach
etc.

Both the enantiomers are required
for bioactivity.

PG GRS 4
X X ~

Gnathotrichus sulcatus

[e]

[(+)-sulcatol] [(=)-sulcatol]

"The natural pheromone is not
enantiomerically pure!"

One enantiomer is active on male insects,
while the other is active on females.

(e} O
0o O
(R) & SR
olive fruit fly
[(-)-olean] [(+)-olean]

"The natural pheromone
is a racemate."

Only one enantiomer is bioactive,
but its antipode inhibits the action of
the pheromone.

Japanese beetle

gypsy moth

(disparlure) otc.

The natural pheromone is a single enantiomer,
but its diastereomer is also equally active.

maritime pine scale

(natural pheromone) (unnatural but active)

Even in the same genus different species use
different enantiomers.

OH OH
)\/k/”\/ X F

Ips paraconfusus Ips calligraphus
[(+)-ipsdienol] [(-)-ipsdienol]

___(CHp)gMe ___(CHp)sMe

Colotois pennaria Erannis defoliaria

Only one enantiomer is as active as the natural
pheromone, but its activity can be enhanced by
the addition of a less active stereoisomer.

\/k/\/‘\/\CHO \/\/\/‘\/\CHO

Tribolure red flour beetle

(natural pheromone) (unnatural and less active)

Only the meso-isomer is active.

”‘C12H25/'\(CH2)9/'\”'C12H25

tsetse fly
(Glossina pallidipes)

n-CgHy3 (CHz)s)\”'CeHw

moth
(Lambdina athasaria)

X8 7 xOEDIMILFEEEYTENE & OB



