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OBV — b ERISREG O 21T 5 72,

BT 7o BROERE 257 R AR(T) £.3- A FV-3- 7T L AN TBDMS o8 S 7 154 (8)
DEREME Ui,

BT UBEOAL — P EELT 2720, 7 EANOHIET Fu 70BN F5N=lT Vv a— L ADfEE
T O 27 LG, 8 BERATIEEZS2 720 DEARA ¥ £ 2D 50 IE 7 v A XY £ ZFIT K 3 GG %
FREf L7z,

B =3k, Horner-Emmons St % w72 [REBFHOHIR EEABR X & 2 2 X %2 H 0 BRKEE -V 7 ARV — b
PR, BRINKEZRHHBRA Y 22FH LT, EX 7Bk cd 5/ \BER(16) 255 2 L2k,

BT, By uRATKAIC R 2@ o BEEFHE(14) £ TOABLV— Micow T, KEHEMRICHW S
Horner-Emmons jA38CREHES 2 RIE T 2 L CIERZUEET 5 2 LR, F7-, IS A0 RESM%2 RiET
72, FE—HOMABEDIREILE ST X P F S RUDNVFRICEFT L 7-LE4Y (20) 2 FEIL /-,

R TIFHEVIRCHRE L 7 2 EERFEA(14) ~NEA L, 7a— v (22) 2B, 2207 7 VI IVEBOEA
ERETL, Y (23) 2L, BRA Yy R X ARG 2175 72,

F—O—R:OI¥ZAHZIFY, 70TV, BRXAIEV R, BERERD

1. i
<45 7 I F Y Anoplophora malasiaca (Thomson)
BHWEA XV LR T2 RETH B, LEb
13 100 By DMK R DB E = — 7 A LT = v
EVHTES YUAT VAT L IO NI T T 4 —
DEEL 728 2 A, KRBERSPEENE~FTH
Hi5r, RS TH B 10%EER T )L - ~F 5 [
9. ERRPERLSY T & B BERR — 5OV IS S % 15
720 EPER 1 koG NMR, CD, MSIZ & 3254710
fif, €7 ugigic 2 FVllgEE2 E S %€ 7 AEM 7
VA= VDES LTS BOAKIRFEEET 5 SEHOH
AW (1)-(3) & LTERESh, v 72 b
~ (Gomadalactone A-C) t@&nr, ) F72. 7%
BEF LAY E D CD =2 1L O Hn & HIBIHHR Gomadalactone C (3)
DHENELEE R TH 5 EMEL T 5 (Fig. 1), Fig.1 IX%¥30bh>oEiE
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Fig. 1 OEERRT LB (1) E(2) ey 7 uk
By IO T IR DML E O A S b 3 Eie
LYTATLAR—THY, (3)iF(1)ox/ vEH5D
CHEGETTS W EREEEEE LTV, b
ez, EHEEDIERRYbFES N TRV L
6, BEBIC X 2 LEHEDOHER L EERS E LT
DB~ DIEMIC AT TRE 2D T E 72,

HAURINIZIE, €27 n il o 4UaHar 2 I L 72 8
BB 7 Fr(4), (B)ha<=452 v (1)0%
flifk 72 LicEHLT (Fig.2) HIBA Y £ 2
(RCM) Iz & % 8 BIRIERELH L LAV — F 2105
T3 LU E WY Tl Fig. 31tRT X 51 D-(+)
-Ribonic- y -lactone % HFEWE & L. RCM RIGHEE D
JERLE 2227 b UAR(T) &, 3- X FN-3-7 7 VR,
Nz TBDMS e s n - I (8) oAk 2 s L7z,

HoWY CldFig. 4Rt kS5 IcHWET 2 8 BB
727+ (10) % B-y M CE{L & ¥ %2 RCM Kt % #
ETH0—rEBEL, HEOZVT Fu 7 (9) 2 &8
LT, WEERIGE ST 4 ORIGEM 2 E L 7223
MEFE S T Lo 7z, BER A & & v ARKIGDE
BARBEIC BT, RIS B 0 IFE I RIGETICR
MAEEEPEC TR D LEEZ BN,

EEWY iz, 8BRSV L v a-BIMTEYLE
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B TR ULCB-r IBEOHRICLS8BRZ YV h VY ERDREAT Y 7

HHZLEL, FigblimT &5~ 722—1(6)
7»5 Horner-Emmons SUG%IC & b REHE MR L, #
L SABROMIRA ¥ b A NSO 2 HIN
LT, 28 AT I EEITY, T ATV (15) %215
72o % LT Grubbs 3% H W 72 BBRRIG I & b BRIRAL
AV (16) 2152 2 EDHkR, L Liass, BUKIG
DRI e & E 2 ET L7208, Z DFROIERIZIER I
< 10.0% TH -7z, & 512 MOM = —7 )1 (13) DL
REIc XD 7 La—v(14) &£ T 2BROIEED 19.1% &
<. DT ENRRIERE TR E ko7,
IS Tld, H#EHEE MOM = — 71 (13) 5 5
TBDMS = — 7V (19) ICEH T 5 2 LItk b 95.1% D
EINKThifr#EE 4 5 LBk, 7. Horner-
Emmons KT A F OV HIEE & [FIRHIZE AT 25610 S
AF¥—LERRLIEZEDHD, ~NIT7€F—1(6)
D 5 HEHTEAR (14) £ TORMKIEED FE=HD 1.7%
5 25 2% ~NKRIEICH L7, £/, Fig.6 1cR8T &
) I %2 TBDMS = — 5 L5 5 1-(chloromethyl)
-4-methoxybenzene 12 Z 5 L 72§45 (20) 2 A4 L 72,
AN Fig. 7 IR & 5 IC R #ER 2 ZTH L - 184
(20) AL, g% EA L 7RETO RCM %3k #4 72,
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Bl &M,
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Oxalyl Chloride,DMSO <:><0 : 20 Mg
EI { Et3N,CH2C|2 o IEI Et20
: 21
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e
(0] Et3N,A020
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Fig.7

BRU TR Z A L, fOKRE S ~ VU 7 L& v il
KLU, ZANRL—F =2k DR ET- 72, SR
A E & O aP oz, i VA7V 5 L
oua< b 7574 —%FH, BEEAXT Y, Ry,
BTV, Z7uahiVh, A% —), JIF)LIT—
TV ARG U TR L 72,

3. @R

Fig. 7ic "3 & S IcHikikTcdh 2(14) » 67 + v
D) Z2AH L. REMY (20) ZEAL, 7)La—i(22)
%87, 2T 7 VVEBEEEAL, Y1 (23) %5,
RCM #4105 7 + v (24) 2155 C L2 L., K
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3-1. ZILaA—=-)L(22) DERK

Fig. 7 1T/R§ &k 5 ICHiBkATH % (14) 2 5 Swern
fbtcr b @D Z2AKL 2, 7 It ZRFEND(20) %
Grignard iz FHWTEAL, 7ba—(22) #1587,

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-2.6-dimethyl-2-heptene-6-one (21)

Ar T 100mL ® 2117 5 2 2z (COCl)2 (MW:126.93
d 1.45) 1713.6mg=1181.1uL(13.5mmol 2eq) % 30mL
DK CHeClz 12 A L, 10mL @ it 7k CHzCle 12 35 fiF
L 72 DMSO (MW:78.1 d 1.1) 1577.6mg=1434.2uL

Grubbs
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AEE DIV VERDEA & RCM

(20.2mmol 3eq) % -79°CT 20 32T F L. 104
MIBHEL 72, 14 (MW:240.34) 1618.9mg (6.74pmol)
% 10mL Dtk CHzClz ICIEfRE L 72 & D % 10 it H 1)
T F L7z, 30 08 L, EsN (MW:101.19 d 0.726)
3410.1mg=4697.1uL (33.7mmol 5eq) % 10 4y &> F
TH T L. 10 73E#E#E L, TLC (14 © RffF 0.42, 21
D RffE 0.73 ;Hx:EtOAc=4:1) I THILDK T % fER
%, FEiRICHE L, 50mL o fafl NaHCOs /KA, Aufl
Bk, EtOAc THitH L7z, YU AT VAT L=< b
757 4 —=ICTREHLL, 7= ve—L (60°C) TZHE
L. oG 1505.4mg 2572 (93.7%),

'H NMR: 1.40-1.46 (m, 2H), 1.55-1.60 (m, 2H),
1.61-1.64 (m, 2H), 1.67-1.72 (m, 2H), 1.82-1.85
(m, 2H), 1.77 (s, 3H), 1.97 (dd, J=14.9, 10.5, 1H),
2.19 (dd, J=15.1, 2.9, 1H), 2.24 (s, 3H), 4.40 (d,
J=7.7, 1H), 4.53 (ddd, J=7.6, 2.9, 2.8, 1H), 4.80 (s,
1H) , 4.84 (s, IH)

13C NMR: 22.86, 23.74, 24.08, 25.14, 28.47, 34.20,
36.92, 38.00, 75.87, 82.52, 110.94, 112.47, 142.00

(4S8,5R)-4,5-0-cyclohexylidene (9E)-13-
[ (4-methoxyphenyl) methoxy]
-2,6,10-trimethyl-trideca-1,9-dien-6-ol (22)
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Ar T Et20 H1iz Mg 63.7mg (2.62mmol 6eq) &7
k> 21 (MW:238.32) # Af, fH#RL 226 BFEL
Y20 (MW:327.26) #ii ~ L. TLC (21 @ RffE 0.73,
22 @ RffE 0.51 ;Hx:EtOAc=4:1) 12 CTRIGDHK T %t
k., AN NHaCl KA, faf ik, EtOAc ChiH)
Lo SUAFAAT LU b 757 4 —ITTRERLL
7-#%. MPLC (Hx:EtOAc=4:1) TKE#IL . HEosn
HEOHIA 97. 1mg 21572 (45.7%),

'H NMR: 1.22 (s, 3H), 1.34-1.45 (m, 2H), 1.50-
1.70 (m, 8H), 1.61 (d, J=1.0, 3H), 1.79 (s, 3H),
2.33 (dd, J=11.2, 14.6, 1H), 2.43 (d, J=14.0, 1H),
3.42 (¢, J=6.6, 1H), 3. 81 (s, 3H), 3.92 (d, J=5.4,
1H), 4.25 (ddd, J=11.2, 5.4, 2.5, 1H), 4.43 (s, 2H),
4.75 (s, 1H), 4.84 (s, 1H), 5.13 (dd, J=7.0, 1.2,
1H), 6.88 (s, 2H), 7.26 (s, 2H)

1BC NMR: 15.86, 21.67, 21.97, 22.38, 23.94, 24.13,
25.12, 27.98, 35.32, 36.04, 38.47, 40.08, 42.03,
55.28, 69.70, 71.85, 72.53, 75.99, 81.39, 107.98,
112.46, 113.73, 124.37, 129.25, 130.74, 134.82,
143.22, 159.08

3-2. YTV (23)DERK

DI (23) DFELIE =T v a— i HIVR Uk
EEAT LD, ZORMNINEETCHL LEZ NS,
Z T, BEREEZ A& R 21772, 34
1% Table 112/Rd, fEHRE LT, BESETIRRIG
FHEE T, T U EEEEGEEHV A Lk D
INFEZENb DDV T (23) %282 LW TEL, %
PERECEA L 72 7 2 U OVER K 13 7K CH2Clz I
acryl chloride @ 1.8 & » NaH 2 #&#E L. 1.2 48
@ acrylic acid % -78°C T ¥ 2 Z & ic &k b AR
L7z,

(4S8,5R)-4,5-0-cyclohexylidene (9E)-13-

[ (4-methoxyphenyl) methoxy]
-2,6,10-trimethyl-trideca-1,9-dien-6-acrylate
(23)

Ar F Fovxy 2.5mL 1z EsN (MW:101.19 d 0.73)
455.5mg=624pl, (4.5mmol 225eq) &, f# K FE i
(MW:102.09, d 1.08)306.7mg=284pL(3.0mmol
150eq). 7 L2 —L 20(MW:486.68)9.8mg (0.02mmol).
72 UVEE (MW:72.06 d 1.051) % 100pL 4, 110°C
TMELTz, ¥V YRy 77 27 VIVE% 1lul/min
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Table 2 RCM D&t

| Wy sem . . Kt
mip [ OREEE sz mm mme o RAGBECO) B e

mg)  (mM) EL= (H)
Ist 0.7 0.013 Hoveyda-Grubbs Cat.  0.25 Xylene 0.3 Reflux 1 kR
2nd A 0.5 0.0046 Grubbs Cat. 2nd Gen. 0.25 CHyCl, 0.2 r.t.(22H)—Reflux(6H) 28 XRRI&
2nd B 0.8 0.0015 Hoveyda-Grubbs Cat.  0.25 CHyCly 0.38 r.t.(22H)—Reflux(6H) 28 KRR
3rd A 0.8 0.004 Grubbs Cat. 2nd Gen. 0.25 Bz 0.65 r.t.(3H)—Reflux(19H) 22 KRR
3rd B 1.5 0.004 Hoveyda-Grubbs Cat.  0.25 Bz 0.7 rt.(3H)—Reflux(19H) 22 KRR
4th A 0.5 0.004 Grubbs Cat. 2nd Gen.  0.25 Toluene 0.23 r.t.2H)—Reflux(19H) 21 XKW
4th B 1.4 0.004 Hoveyda-Grubbs Cat.  0.25 Toluene 0.65 rt.2H)—Reflux(19H) 21 kR
5th A 0.5 0.00046 Grubbs Cat. 2nd Gen. 0.25 CH;Cl, 2 0.3 Reflux(1H)—r.t.(18H)—Reflux(24) 43 RRIE
5th B 0.9 0.00046 Hoveyda-Grubbs Cat. 0.25 CHyCly 4 0.3 Reflux(1H)—-r.t.(18H)—Reflux(24) 43 kRi&
6th A 0.7 0.00087 Grubbs Cat. 2nd Gen. 0.25 Bz 1.5 0.3 Reflux 19 REIE
6th B 1.1  0.0008 Hoveyda-Grubbs Cat.  0.25 Bz 2.5 0.3 Reflux 19 kFEIiG

TH T L& s OGS4, & 1440pL (19.03mmol
952eq) W& F L 7z, TLC (22 o Rff& 0.49. 23 @
Rf f& 0.60 ;Hx:EtOAc=4:1) 12 CTIED & T % e
#%. B NHaCl KV, ffl &K, EtOAc CTHif L
Too SUNTAHAS LA TS5 T 4 —IC TR 72
#. MPLC (Hx:EtOAc=4:1) TH#IL, YT 0.8mg
(7.4%) . RGOER 8.9mg (90.8%) %572,

'H NMR: 1.24-1.28 (m, 2H), 1.53-1.75 (m, 8H),
2. 28 (d, J=14.0, 1H), 2.44 (dd, J=14.5, 10.7,
1H), 3.42 (d, J=6.7, 2H), 3.81 (s, 3H), 4.29 (d,
J=5.8, 1H), 4.32 (ddd, J=10.7, 5.8, 2.7 , 1H), 4.42
(s, 2H), 4.75 (s, 1H), 4.84 (s, 1H), 5.14 (1, J=5.8,
1H), 5.79 (dd, J=10.4, 1.4, 1H), 6.06 (dd, J=17.3,
10.4, 1H), 6.38 (dd, J=17.3, 1.4, 1H), 6.88 (m,
2H), 7.27 (m, 2H)

13C NMR: 15.83, 21.22, 22.66, 22.73, 22.83, 23.92,
24.12, 25.20, 27.97, 31.60, 34.87, 36.03, 36.36,
37.65, 39.35, 55.28, 69.77, 72.54, 75.66, 80.47,
80.04, 108.21, 112.43, 113.74, 123.96, 129.24,
130.08, 130.31, 130.75, 135.06, 143.06, 159.08,
165.16

3-3. 37k (24) &R

55 23T Grubbs 838 % H 72 RCM 2D W CTHEET L
TeFesE A, BE RCM 2179 BiRML72Z 1T Tl <,
EIME & DML WERAT L G & AT, FHillid Table
2NN, BRI S R L ls o 72,

4. ER

EIUHCTHE L7 a— v (14)» 647 F v (21)
% Swern gt 2 F T 93.7% £ B WINETHHE T %
CEWTER, i, BV TERE L2 MEH(20) %
Grignard ))& % Fw T4 b v (21) 12 45.7% & IR
Bl BVbDODEATZI ENTE, AWML TV
= (22) ~NDT 7V VIO E A S TSR 4

23

IR AT, MEEECIIRREER S, 7
7 UV LA FGBENC AV 25T 7.4% LRV
BobY L (22) 2B LRTERL, YL (22)0
58EBS 7 kv (24) ~D RCM IZE =3 cHISE D 75
WEAETITo 72X v L v & 7B g ¢ b Kt i3
9. REOMEAZEZ CROBERAL D, WIRHK
JEFER 72> o Fo o DARTIAAIEE 2 bR 11X R U RS D AV E
THIHILTWw S Z L, HIBHOARRESEORE T
JIEPHEZ R WD TRV EEZ LGNS, 2T TT 7V
WEEE | RO “EEAIC 7 aAA Y ATHIIL, =
AT MERIEZFAWT8 BRI 7 b (24) 2852 &
ZRRE L 720,
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A Study of Organic Syntheses of Gomadalactones 5th report

YAMAZAWA Hiroyuki and ONO Hiroshi

Abstract

Several components that exist in female outside of the body take part in a male mating behavior of White-
spotted longicorn beetle Anoplophora malasiaca (Thomson) (Coleoptera: Cerambycidae). The chemical
structures of three compounds, Gomadalactone A, B and C have been reported from the analysis of NMR, MS
and CD as high polar constituents.
In the first paper, we have reported the synthesis of three synthetic fragments of Gomadalactones, that were
ketone compound (7) ,3-methyl 3-butenoiic acid and side chain compound which protected with TBDMS (8).
In the second report we have tried the synthesis of 8-menbered ring compounds from diene (9) that was the
precursor of bicycloskeltone of Gomadalactones, by the use of ultra-high pressure condition and ring closing
metathesis (RCM) reaction. However we couldn’t obtain 8-membered compound at that time. In the third
paper, we prepared another precursor for RCM reaction and synthesized 8-menbered ring compound (16),
though the yield was low. In the fourth paper, we improved the yield of intermediate compound (14) by using
another Horner-Emmons reagent and protective group. Moreover, another side chain compound (20), which
protected with p-methoxybenzyl group at the end hydroxyl, was prepared.
In this paper, we prepared alcohol (22) from the intermediate compound (14) with the side chain compound
(20). Moreover we prepared diene (23) from acrylic acid and alcohol (22), and we challenged RCM
reaction. However we couldn’t obtain 8-membered compound at that time.

Keywords : White-spotted longicorn beetle, sex pheromone, ring closing metathesis, ultra-high pressure reaction
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