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2454 2% Y Anoplophora malasiaca (Thomson) (Coleoptera: Cerambycidae) OEEDEURITENIMEDIAF I
T 2EBRSHEE L Cwb, 2095 bEMRIERSE LT, NMR & MS, CD o) & =WH oL &8s
SNTVLHMEL2ES Z LDTE RV I LILAEYDILEREDHEE L IEIENT & LT ORBR~DIEHZ Hiv L L,
OBV — b IR O 21T 5 72,

F—WTREL 7 uBROERE %27 b UikE 3-XF)-3-7F Vg N TBDMS Hecffi# S -l (8)
DERAERE LT,

B TR MBEOAHN — P 2HELT 5720, 7 F EAOHIET Fu 70BN F5 N ERT IV a— L ADilEE
L& T O AT MMUKIE, 8 HERHIBMAZG 272 DDHRA 4L 2AH 5 0IE 7 n AR & £ AHI X 5 KBS %
FaEt L 72,

H =T, Horner-Emmons [t % w72 RS DR L FABR A & & & 2% v 7 BHER UG Z v 7o & Bov — b
AL, BICRR R SHERA vs 22FH LT, By 7 uBRonkEcd 2/\BER (16) 2155 2 L 31K,

AfTix, €7 nRHEICE 2B oREEPHEE (14) EToOAHL— MOV T, KEHMREICH W S
Horner-Emmons iR RHERS 2 RE T C L CICR2WET 2 C L3k, 72, HIBHEAORESM4%2 RIET
7o, HROMBDMHEILE R A b XL RUUNEICET L LEY (27) 2FELL 72,

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 3,4-di
-O-cyclohexylidene-1-hexen-5-one, 3-methyl-3-butenoic acid and 8-terr-butyldimethylsyloxy-1-bromo-4-methyl
-3-heptene(8). In the second report we have tried the synthesis of 8-menbered ring compounds from 3-mehtyl-3
-butenoic acid (25,3S) -2,3-O-cyclohexylidene-2,3-dihydroxy-1,1-dimethyl-4-pentenyl ester 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 this paper, we improved the yield of intermediate compound (14)by using another Horner-Emmons reagent
and protective group. Moreover, the side chain compound(27), which protected with p-methoxybenzyl group at

the end hydroxyl, was prepared.

1. P THBEL 72 & 25, BB AE B ~F 4 g,
T4 5 5 2 ¥ Anoplophora malasiaca(Thomson) RS H B 10%EER T F )L -~ F Y VHS. Sk
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WSS LTS BOARFKZEEET 5 3MEOH AL
& (1)-(3) L L TBERESh, I=¥5 7 bv
(Gomadalactone A-C) &3z, " ¥, Hix
EFIMALAY £ D CD 22 + LD il 5 IR D
foolidiE%z R TH 2 LWEL T3 ? (Fig. 1),

Fig. 1 ofEmmdesd (1) & (2) ZEv”
o B AT &S O A IR OFENTLE DA A D 23
BT AT LvA<—Tho, (3) 13 (1) o/
VR D ZEAEG BT I NI EREEEEE L w5,
IhofbaEWix, BEUREEDOIERR b REI N TR
WIEDH, AERIC K ARG OMEGR L. TGS
& L C OB~ OJERIIZ G Tl 2D T & 72,

BAEICIE, €y 7 uifiEoduaiiniz L7z 8 B
Bo7 by (4), (5) a<ss 2 by (1) O
tht 752 LicEHLT (Fig. 2) BB A 4 £ 2 (RCM)
Ik B 8 IR AL LAV — b E2BET 52 L
LL. #—#? cix Fig. 312777 & 512 p-(+)-Ribonic
-y -lactone % HFW'E £ L, RCM KIGHE o 5k &
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B3 CldFig. 4R T XS IcHNE T 5 8 BB

H O

',,,,//\)\/\/OH

JHo
Gomadalactone A (1)

i
Gomadalactone B (2)

Gomadalactone C (3)
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T, AL OIEYE & MSEA RG22 720
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LT (21), v Afbey (22) icLzt, 77
v (23) ZIRBIL, BifREL . SVERIEKGE (14) 21597z,

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-6-tert-butyldimethylsilyloxy-2,6-
dimethyl-2-heptenoic acid ethyl ester (17)

Bz 20ml iz & f# L 72 6 (MW:214.24) 608.3mg
(2.84mmol) < (1-Ethoxycarbonylethylethylidene)
triphenylphosporane (MW:362.40) 3087.6mg
(8.52mmol 3eq) % AN —BIEE 7z, TLCIZTK
JEDHE T &g (6 O RifE 0.16, 17 @ RifE 0.14
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HENAS LA N 757 4 =0T, MlEos
WHEBIR 775.5mg 57 (91.5%),

'H NMR:1.27(¢, J=6.2, 3H), 1.30(d, J=7.1, 3H), 1.36
-1.45(m, 2H), 1.53-1.67 (m, 8H), 1.93(s, J=1.4, 3H),
3.82(m, 1H), 4.01(dd, J=7.7, 6.3, 1H), 4.20 (¢, J=7.1
1H), 4.21(q, J=7.1 1H), 4.99(dd, J=9.2, 6.3, 1H),
6.79(dd, J=9.2, 1.4, 1H)

13C NMR: 13.07, 14.24, 20.49, 23.77, 24.07, 25.09,
34.77, 37.66, 60.94, 66.67, 73.82, 81.72, 109.85,
131.07, 136.62, 167.45

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-6-tert-butyldimethylsilyloxy-2,6-
dimethyl-2-heptenoic acid ethyl ester(18)

DMF 3ml i % 2 L 72, 17 (MW:284.35) 775.5mg
(2.6mmol) 2k% T TBDMSClL (MW:150.73) 783.8mg
(5.2mmol 2eq) & Imidazole (MW:68.08) 715.5mg
(5.2mmol 2eq) % Ah, ZEFECTLAZI®, TLCIC
TGO T %78 (17 D REfE 0.26, 18 © Rff 0.81
;Hx:EtOAc=4:1), fiafi@ifiK, &K, =—F oL,
SURTNAT LA T T 4 = TREIL, Kk
DEWEECTR 1021.56mg 2157 (95.4%) ,

'H NMR:-0.01 (s, 3H), 0.04 (s, 3H), 0.83(s, 9H), 1.23
(d, J=5.8, 3H), 1.29(t, J=7.1, 3H), 1.33-1.47(m, 2H),
1.52-1.71(m, 8H), 1.92(s, J=1.4, 3H), 3.97(m, 1H),
3.97(m, 1H), 4.21(q, J=7.1, 2H), 4.90(dd, J=9.5, 5.4,
1H), 6.83(dd, J=9.5, 1.4, 1H)

1BC NMR: -4.59, -3.70, 12.95, 14.21, 14.30, 17.96,
21.29, 23.88, 24.08, 25.08, 25.15, 25.65, 25.65,
25.85, 34.86, 37.93, 60.68, 67.11, 73.15, 82.02,
109.20, 130.65, 136.69, 167.80

(48,5R)-4,5-0-cyclohexylidene 4,5-
dihydroxy- (6R)-6-tert-butyldimethylsilyloxy-
2,6- dimethylheptanoic acid ethyl ester(19)

EtOAc 25ml i 18 (MW:412.64) 1021.5mg
(2.48mmol) Z#¥EMEL . Pd-C (Pd 5%) 150mg % A,
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Hz S50 T 5 HREEHR L 72, Aflic T PA-C 2= L,
NMR #H W CHERICETTHITHON TV D T & 2R L,
KM D E DR EER 933.6mg 2157 (91.4%),

isomer @ mixture

'H NMR: 0.09(s, 6H), 0.09(s, 6H), 0.86(s, 9H), 0.87
(s, 9H), 1.33-1.42(m, 4H), 1.52-1.71 (m, 16H), 1.17
(d, J=7.1, 3H), 1.21(d, J=7.0, 3H), 1.25(¢, J=5.1,
3H), 1.25(t, J=5.1, 3H), 1.26(d, J=6.1, 3H), 1.26(d,
J=6.1, 3H), 1.94(ddd, J=13.6, 12.0, 4.9, 1H), 1.99
(ddd, J=13.9, 9.8, 2.3, 1H), 2.67 (ddd, J=9.3, 7.0, 4.9,
1H), 2.73(ddd, J=9.9, 7.1, 4.2, 1H), 3.75(dd, J=8.1,
5.5, 1H), 3.80(dd, J=8.5, 5.4, 1H), 3.90(dq, J=8.5,
6.1, 1H), 3.91(dq, J=8.1, 6.1, 1H), 4.13(q, J=5.1,
2H), 4.13(q, J=5.1, 2H), 4.15(m, 1H), 4.15(m, 1H)

BC NMR: -4.60, -4.34, -3.25, -3.08, -0.02,
14.27, 15.96, 17.92, 18.53, 21.58, 21.80,
23.85, 24.12, 25.17, 25.63, 25.86, 25.90,
34.34, 35.13, 35.34, 36.34, 36.60, 38.25,
60.13, 60.16, 67.08, 74.76, 75.32, 81.39,
108.15, 108.57, 176.46, 177.03

14.19,
23.82,
35.56,
38.32,
81.43,

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-6-tert-butyldimethylsilyloxy-2,6-
dimethylheptan-1-01(20)

[ 7K EtzO 100ml = LiAlHs (MW:37.95) 102.5mg
(2.70mmol 1.2eq) %8 L. Kim Tk EtzO 10ml i
Y L7z 19 (MW:414.66) 367.0mg (1.07mmol) % 30
SEH T TR T L7z, TLCIC CRIGDIK T 2% (19
@ RffE 0.67, 20 @ Rff 0.24 ;Hx:EtOAc=4:1), V&
DK% JIGE 3 D REHE % fr & ¢RI I ARG
O LiAlHa 250 E v Bk & UCBRE L 7z, W
PEHIC T bThryF—vavl, YUATILHT
Lruw b 757 4 —ICTRHEL, MitEomE Rk
779.3mg %2572 (92.9%),

isomer @ mixture

IH NMR: 0.07(s, 6H), 0.09(s, 6H), 0.86(s, 9H), 0.87
(s, 9H), 0.93(d, J=6.9, 3H), 1.00(d, J=7.0, 3H), 1.25
(dd, J=7.2, 3.3 3H), 1.26(dd, J=7.2, 3.3 3H), 1.32-
1.42(m, 4H), 1.50-1.65(m, 16H), 1.83(m, 1H), 1.9
(m, 1H), 2.29(m, 1H), 2.29(m, 1H), 3.07 (m, 1H),
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3.07(m, 1H), 3.43(m, 2H), 3.55(m, 2H), 3.78(dd,
J=9.1, 5.6, 1H), 3.80(dd, J=9.1, 5.6, 1H), 3.91 (dq,
J=8.5, 6.1, 1H), 3.91(dg, J=8.5, 6.1, 1H), 4.22(ddd,
J=11.4,5.6, 1.6 1H), 4.26(ddd, J=11.5, 5.3, 2.3, 1H),

BC NMR: -4.53, -4.42, -3.06, -3.00, 16.90, 17.94,
17.97, 18.05, 21.67, 21.71, 23.82, 23.87, 24.10,
24.14, 25.06, 25.12, 25.86, 25.91, 32.90, 33.50,
35.00, 35.09, 35.11, 35.21, 38.20, 67.19, 67.26,
67.29, 68.81, 74.81, 76.69, 81.59, 81.61, 108.34,
108.54

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
~(6R)-6-tert-butyldimethylsilyloxy-2,6-
dimethylheptyl methanesulfonate (21)

ik E U 2 v 400pl 12 20 (MW:372.61) 28.2mg
(0.076mmol) #7&2 LT MsCl (MW:114.55 d 1.48)
16.0mg=10.8ul (0.14mmol 1.8eq) % 0°CTi&d ™ L.
BERFTHRAICAER LUz, TLC TRRIGHHERTE 72
oifzlzd, NMR Z2HIE L, RIGOMK T 2R L, fd
FUEAVSKAI, 7K, AUEREAK, EtzO CHii L, Hh
MEDEWIRAY DR 54.2mg %1537z,

isomer @ mixture

IH NMR: 0.07 (s, 6H), 0.09(s, 6H), 0.86(s, 9H), 0.87
(s, 9H), 1.03(d, J=6.8, 3H), 1.09(d, /=6.9, 3H), 1.26
(d, J=6.1, 3H), 1.27(d, J=6.0, 3H), 1.32-1.42(m,
4H), 1.50-1.65(m, 16H), 1.64(ddd, J=13.6, 11.9,
4.5, 1H), 1.67(ddd, J=14.1, 8.5, 2.5, 1H), 2.18(m,
1H), 2.18(m, 1H), 3.00(s, 3H), 3.00(s, 3H), 3.77 (dd,
J=8.3, 5.5, 1H), 3.80(dd, J=8.6, 5.4, 1H), 3.88(dq,
J=8.3, 6.0, 1H), 3.89(dq, J=8.1, 6.1, 1H), 4.08(dd,
J=9.4, 6.4, 1H), 4.14(dd, J=9.6,6.4, 1H), 4.20(m,
1H), 4.20(m, 1H)

1BC NMR: -4.51, -4.40, -3.11, -3.01, 15.88, 17.71,
17.93, 17.86, 21.70, 21.83, 23.85, 24.14, 25.14,
25.16, 25.87, 25.90, 30.34, 30.46, 32.94, 32.98,
35.21, 35.32, 37.20, 37.24, 38.37, 38.47, 67.11,
67.14, 73.79, 74.64, 74.89, 75.19, 81.49, 108.38,
108.55, 128.34
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(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-6-tert-butyldimethylsilyloxy-2,6-
dimethylheptyl-2-nitrophenylselanyl)
propyonate (22)

2-Nitrophenylselenocyanate (MW:227.08) 72.0mg
(0.36mmol 3eq) # EtOH Iml ic & » L T 0°C T
NaBHa (MW:37.83) 13.6mg (0.36mmol 3eq) #/MZ .
7=F vEEo7, LT, 0°CT Iml @ EtOH 12D
L 7ZiEA&Y 21 (MW:450.70) 54.2mg (0.12mmol i
K 0.076mmol, 34.3mg) % 10 92 TNz 7z, %
Dt 60°CT 15 KN L, TLCIZ TRIE D 1 2 fi
B (21 @ REfd 0.21, 22 o Rf f4 0.44, 0.37 ;Hx:
EtOAc=9:1) 20ml O IKAKIZ KIGERZIEVTY =V F
L7ct%, 20ml ofaflfesiK, EtOAc THiL, > U7
VAT hruw 7T 74— CHAEE L, fitkoE
WIRIIE 36.1mg 257-, Z L TR ilTs L
S RO A 72,

isomer @ mixture

'H NMR: 0.07 (s, 6H), 0.09(s, 6H), 0.86(s, 9H), 0.87
(s, 9H), 1.03(d, J=6.8, 3H), 1.04(d, J=6.9, 3H), 1.26
(d, J=6.9, 3H), 1.27(d, J=6.5, 3H), 1.32-1.42(m,
4H), 1.50-1.65(m, 16H), 1.73(m, 1H), 1.81 (ddd,
J=13.4, 12.1, 4.1, 1H), 2.17(m, 1H), 2.19(m, 1H),
2.56(dd, J=12.0, 9.6, 1H), 2.85(dd, J= 12.0, 7.3, 1H),
3.30(dd, J=12.0, 3.8, 1H), 3.70(dd, J= 8.2, 5.6, 1H),
3.77(m, 1H), 3.80(m, 1H), 3.88(m, 1H), 3.89 (m,
1H), 4.08(dd, J=9.4, 6.4, 1H), 4.14(dd, J=9.6,6.4,
1H), 4.20(m, 1H), 7.30(m, 1H), 7.30(m, 1H), 7.48
(m, 1H), 7.48(m, 1H), 7.56(m, 1H), 7.66(m, 1H),
8.28(m, 1H), 8.28 (m, 1H)

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-6-tert-butyldimethylsilyloxy-2.6-
dimethyl-2-heptene (23)

it 7k THF 2.5ml iz 22 (MW:556.67) @ & &Y
36.1mg (0.065mmol & K T 0.076mmol, 42.31mg)
D L, 0°CT 20ul @itk sZK %A 7z, TLC
I TGO T 2 HEZRH% (22 @ R4 0.44,0.37, 23 @
Rffii 0.81 ;Hx:EtOAc=9:1) 10ml O KKz S ISTAEWK %
HFwTtrzxrF L%, 10ml ofgfek, EtOAc T
WL, Y VUATF VAT L rav b T T 4 =IO
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L. MitkoE Gk 15.3mg 21537:, (56.6%)

'H NMR: 0.08(s, 3H), 0.10(s, 3H), 0.87(s, 9H), 1.29
(d, J=6.0, 3H), 1.34-1.45(m, 2H), 1.50-1.65(m, 8H),
1.79(s, 3H), 2.19(dd, J=13.9, 11.4, 1H), 2.32(d,
J=13.9, 1H), 3.82(dd, J=8.4, 5.4, 1H), 3.92(dq, J=8.4,
6.3, 1H), 4.29(ddd, J=11.3, 5.4, 2.4, 1H), 4.77(d,
J=0.1, 1H), 4.84(d, J=0.1, 1H)

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy
-(6R)-2.6-dimethyl-2-heptene-6-o0l (14)

fisizk THF 2mlic 23 (MW:354.60) 15.3mg (0.043mmol)
% V& 7/ L., TBAF-3Hz20 (Tetra-n-butylammonium
fluoride 3 ZKf#7) (MW:315.51) 34.1mg (0.11mmol
2.5eq) MR TERTKIGL 72, TLCIZ TRIGDTE
TRER%E (23 O RffH 0.81, 14 o Rff& 0.20 ;Hx:
EtOAc=9:1) U A XV HhFLrua~x b7 57 4 —IT
THEL., MEomE v RERK 9.8mg 257 (95.1%),

3-2. fllgH (27) DERK

1,3-propanediol % HFE¥E & L, 1-(chloromethyl)
-4-methoxybenzene # V> T 7 v a — )L 2 {E# L 72
(24), zotk, BFEML (25), Grignard % FHw»
Tehy 7V ZRIGEITO T Va—)L (26) 25, B#E
L UIREEE D 272 I8 (27) 2 &L 72,

NP A

3-(4-methoxybenzyloxy) propan-1-ol(24)

JK¥% T THF 250ml i NaH (MW:24.00) 4.7g (60%
22 IVF A NVIEAYT 7.84g 0.2mmol,leq) & 8E L.
1,3-propanediol (MW:76.09 d 1.05) 15.2g=14.5ml
(0.2mmol) # A, ZEICE L, 1 HEKIG S &
oo 2 OB CKH L, BusN'T (MW:369.37)
7.4g (0.02mmol,0.1eq) % A, 205 L. 1-
(chloromethyl) -4-methoxybenzene (MW:156.61 d
1. 155) 31.3g=27.1ml (0.2mmol leq) % A#., ZEif
WWRL, —MEE ¥ 7z, TLCIC TRIGDRE T % HEZR
% (24 @ RffH 0.43 ;Hx:EtOAc=1:1) . /K, flfli&iE
K, EtOAc THitiL, YU AT vhoLnru< b7
74 —ICCTHAERIL, 27— o — 0V TRE L, O
4 25.74g #157- (65.7%).

'H NMR: 1.86(#, J=5.7, 5.7, 2H), 3.64(t, J=5.7, 2H),
3.78(t, J=5.3, 2H), 3.81 (s, 3H), 4.46(s, 2H), 6.88(d!,
J=8.7, 2.1, 1H), 7.25(dt, J=8.7, 2.1, 1H)

I3C NMR: 32.04, 55.28, 62.10, 69.23, 72.95,
113.84, 129.31, 130.14, 159.25
1-((3-bromopropoxy) methyl)-4-methoxybenzene
(25)

Yvruan A&y e00mlic 24 (MW:196.24) 25.74¢g

(131.2mmol) & PPhs(MW:262.29)68.8¢ (262.4mmol
2eq) % VR L. K% F CBra (MW:196.24) 25.74g

O
> HO\/\/O\/O/

24 65.7%
(0]

>

Mg

SN
Br\/\/o\/©/ THF g

O
> Br\/\)\/\/o\/@

Ho\/\/OH THE
CBr4,PPh3
CH.CI,
25 95.3%
(o)
OH 0\/©/ > HBr
[>></\/ Et,0

26 51.6%

Fig. 7 REEEZZEL BIHEED

27 51.6%
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(262.4mmol 2eq) %41, 40 9 RIG S ¥ 72, TLC ic
TGO T 2 HEZR% (24 © RffE 0.12, 25 @ Rf fd
0.69 ;Hx:EtOAc=3:1) =T EL —¥ —T¥7un i
VEEEL, YUATNVAT LR N T T T 4=t
HRESLL, PPhs=0 27z, S UATX VAT LY
uv b5 7 4 —ICTERL, 7= a— )L TEE L,
Ik 32.4g 21572 (95.3%).

IH NMR: 2.12(#, J=6.6, 5.8, 2H), 3.52(t, J=6.6, 2H),
3.58(¢, J=5.8, 2H), 3.81(s, 3H), 4.45(s, 2H), 6.89 (dr,
J=8.7, 2.1, 1H), 7.26 (dt, J=8.7, 2.1, 1H)

1BC NMR: 30.75, 32.90, 55.29, 67.41, 72.80,
113.81, 129.30, 130.314, 159.22

2-cyclopropyl-5-(4-methoxybenzyloxy)
pentan-2-01(26)

T —7)b 30mlic Mg (MW:24.31) 1.46g (60mmol
1.5beq) &. 25 (MW:259.14) 10.4g (40mmol) %
AN, FI4 XY =77 L %2 5 Grignard 343 %
ML 7z, Z ok, KT —7)v60mliciEs L
7= 1-cyclopropylethanone (MW:84.12 d 0.849)
3.7g=4.36ml (44mmol 1.leq) #ZWV#, FiRIZHEL 2
REIRG S € 72, TLC IC CRIGD# T 2 fEiR% (25 @
Rf f 0.81, 26 @ Rf f& 0.33 ;Hx:EtOAc=9:1) fid il
NH4Cl k%2 A7 = v F Uiz, fifll NHaCl 2K, figfl
BIK, EtOAc THiEL, YU AT Vvh I Lrm= b
7574 —ICTHRBL, MEEEA 5.46g 21572 (51.6%)

'H NMR: 0.25-0.42(m, 4H), 0.86(«, J=5.8, 2.9,
1H), 1.10(s, 3H), 1.62(m, 2H), 1.78(m, 2H), 3.47
(m, 2H), 3.81(s, 3H), 6.88(ds, J=8.7, 2.1, 1H), 7.26
(dt, J=8.7, 2.1, 1H)

BC NMR: 0.36, 0.59, 20.95, 24.34, 26.16, 40.20,

55.25, 70.44, 70.72, 72.64, 113.75, 129.30,
130.30, 159.13

(E)-1-((7-bromo-4-methylhept-4-enyloxy)
methyl) -4-methoxybenzene (27)

I — 7 )b 100ml iz 26 (MW:264.36) 11.095g

200

(41.97mmol) # AT, -35°CIcEI L, -35°CIc ¥
HL7HBr % A, KIGE ¥ 7, TLCIZ TRIG D&
T EHERE (26 o REfE 0.29, 27 @ RffE 0.67 ;Hx:
EtOAc=3:1) ¥ U AT NhILrra= 757 14—
CTHIFEEL L, MPLC (Hx:EtOAc=10:1) TZrH L %4
SRR A HEL . EEIKIK 7.15g 2137 (52.1%),

'H NMR: 1.62(s, 3H), 1.73(z¢, J=7.8, 6.4, 2H),
2.07(t J=7.4, 2H), 2.56(dt, J=7.2, 7.2, 2H), 3.32(t
J=7.3, 2H), 3.42(t J=6.6, 2H), 3.81(s, 3H), 4.43 (s,
2H), 5.12(tq, J=7.1, 1.3, 1H), 6.88(d:, J=8.7, 2.1,
1H), 7.25(dt, J=8.7, 2.1, 1H)

BC NMR: 16.17, 27.81, 31.62, 32.92, 35.99, 55.29,
69.47, 72.57, 113.74, 121.13, 129.29, 130.69,
138.08, 159.11

4. EE
TR A 2 o A RGO FE R & 72 B
vy (14) 2R 2 B ONRE DK 19.1%
EIRTICHE D o e s, SREREZ MOM = — 7 )L
(13) 75 TBDMS = —F )L (23) £ HET 5 LI
£ 0 95.1%DEICRCHifR#EE T 5 2 LAk, &
7-. Horner-Emmons i T 2 9 U HI$E % [7] 12 38 A
TARICEAF—LZ2RRA LI EdbHD, ~NIT7®
g = (6) 2 6BHATEG (15) % TORMKIEKD
EEHD 1.7%0 5 25.2%~KIEIE E L7z,

fIgs (27) BAL Cid, H—ETEE L 72 TBDMS
=7 WLEY) (8) DRI 16.9% & Hilkd % &
SEDIT A b F TRy DI — T IUALEYNR IR
P 16.6% ERERVIER LIS SN0 o7, HFEH
Bto 2 —icxt 3 2@ R0 —BEBEE O A v 7Y
VO RIEHIFERD—>TIldd 25, H— & Rk, =
B H o Grignard B OFRHERE OS2, Ay 7Y v
7' R DI O SOBGAF O FGEIC & b 3 575 2R
BEEORMDH B EEZ 6N D, FHEOE IZIEED
51.6% & RV IS ORI TH %, SR EEDES
Bt L CoIRIZF 85%7Hs, BWWITH % trans- 1
LRIEYITH B cis- k3B & 7 4.5:1 DEISGTEKT B
EDPNFE DK EmoT W5,
BTG EHRAIEEEZ EA L 2 W IREE T ol
NTH o, Sl RERED R 2 (27) %R
BT 2 EpHRI-DT, H6 b THBHOEALG %
HigEt o b, BIBREA S h 72 BB T ORIBRKG & M
L7z,
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