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Abstract

Several components that exist in female outside of the body take part in a male mating behavior of White-
spotted longicorn beetle 4dnoplophora malasiaca (Thomson) (Coleoptera: Cerambycidae). The chemical structure
of three comounds, Gomadalactone A, B and C have been reported from the analysis of NMR, MS and CD as a
high polar constituent.

In the first paper, we have reported the synthesis of three comopounds, 3,4-di-O-cyclohexylidene-1-hexen-5-
one (15), 3-methyl-3-butenoic acid and 8-zert-butyldimethylsyloxy-1-bromo-4-methyl-3-heptene (13) that were the
synthetic fragments of Gomadalactones. In the second report we have reported the synthesis of 8-menbered ring
compounds from (15) and 3-methyl-3-butenoic acid, that was the precursor of bicycloskeltone of Gomadalactones,
by the use of ultra-high pressure condition and metathesis reaction. But we couldn’t synthesis Gomadalactone.

Then in this paper, we reported another route of using Horner-Emmons reaction and methasesis, and

synthesized of 8-menbered ring.
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TLC (Kieselgel 60 F254 0.25 mm, MERCK)

ERWTITo 72, ARy hOMERIE. —EEE
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3. ®BR

NI 7Y —)L (14) ~® Horner-Emmons [ Jis %
HAWEIZATIVOEAZR T, Fig. 6 [IZRLZIL— I
FOHBRAS I ADOEBF LDV T (24) 2HREL
7zo (24) ITDWT, ML DRGSR THIRA S T X
FInafto/z& A, WRIFENWN, 8BERIV b
(25) DERMITHEIN L 7o BOBRDFANEZLLTIZR T,

FLERARAY L ARKEE (24) DA

NI T7t& =)L (14) ~® Horner-Emmons & i 12
KHHEDOHEERT, 8 BIRMIERAY £ X DA
Bzl (Fig 6).

TRHOEANI TS =)L (14) 7 IVFIVHRAR .
IZATIEREEE, ATV (16) ZH##L. A~
DAFIVTTY I A=)V Eki&L (16). /NT 27 L fil
FAEF, KETEF/EZELCL TRMZXTIVITL
(17). LDATL /) I— M&FEITT2HITATF IV
$EEHEAL (18), LIAIH, TZTAFIZEEILL TT I
=)V (19) 27z, LT, MsCITYI)La—)L % A
& ZINEKRZIMEL T (20), L Ab&EW (21) |
et 7V (22) ML . BifriER (23). B
WikzEhy TV g, Y2 (24) EREL -,

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-hydroxy-6-methyl-2-heptenoic acid ethyl
ester (15)

Ar N 10ml @ 2 07 5 X 212 NaH (MW:24.00) 28.8g
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(1.2mmol 1.1eq) Z fi/k Et,O 3ml 2% L. k% T 1.5ml
DK Et,O IZ¥f# L 7= Ethyl diethylphosphonoacetate
(MW:244.19 d 1.136) 269.0mg=236.8 11 (1.2mmol 1.1eq)
Z 15T R L. T FEOKIM T 60 R L. 1
U RZFHKL 7z, 14 MW:214.24) 234.7mg (1.1mmol)
ZPi/K ELO 1L5mIZIEMRL -78°CT 15 0T THA U R
ZHFL. # F#%-60CTH#BLZ, TLCIZTRGD
T EMR% 14 O REfE 014, 15 @ Rf {# 0.08 ;Hx:
EtOAc=9:1). 50ml OIKKIZRKISER ZIENT 7 T2 F
L7=#. 50ml OfafnfifK, EtOAc THithL., U h
TFIWATLIOI T TT7 0 —ITTHEL, MEosn
YRR 110.1mg 21572 (35.2%).

"H NMR: 1.29 (d, J=6.1, 3H), 1.30 (¢, J=7.1, 3H), 1.36-1.45
(m, 2H), 1.53-1.73 (m, 8H), 3.76 (m, J=8.2, 6.1, 1H), 3.99 (dd,
J=8.3, 6.5, 1H), 4.20 (g, J=7.1, 2H), 4.82 (ddd, J=6.5, 5.4, 1.7,
1H), 6.15 (dd, J=15.6, 1.7, 1H), 7.09 (dd, J=15.6, 5.4, 1H)

3C NMR: 14.25, 20.92, 23.74, 24.05, 25.10, 34.74, 37.50,
60.53, 66.52, 76.37, 81.54, 109.87, 122.31, 144.17,
166.28

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-methoxymethoxy-6-methyl-2-heptenoic
acid ethyl ester (16)

CH,(OMe), (MW:76.09) 2.5ml & CHCI, 2.5ml DiE &
VAWIZ 15 (MW:284.35) 114.3mg (0.40mmol) Z ¥ L.
K POy (MW:141.94) % TLC TG DT 2B L
TS EHEA LT, TLCIZ TGO T 2 iR (15
@ Rf fE 0.17. 16 @ Rf fli 0.59 HxEtOAc=4:1). K
U 7= f@#0 NaHCO, 7k 20ml % a2z, 7V Y
Wizl o722 2R L. 20ml OfIf1 &K, EtOAc
THHL, VATV ATLAZOR NT T 7 4 —ITTH
L, KMEOmWEAKA 115.7mg 21572 (88.1%).

"H NMR:1.28 (¢, J=7.1, 3H), 1.30 (@, J=6.1, 3H), 1.36-1.45
(m, 2H), 1.53-1.73 (m, 8H), 3.36 (s, 3H), 3.55 (dr, =84,
6.1, 1H), 4.06 (dd, =84, 6.5, 2H), 4.20 (¢, J=7.1, 2H), 4.55
(d, J=6.8, 1H), 4.65 (d, J=6.8, 1H), 4.82 (ddd, J=6.5, 5.0, 1.7,
1H), 6.14 (dd, J=15.6, 1.7, 1H), 7.02 (dd, J=15.6, 5.0, 1H)

C NMR: 14.27, 17.99, 23.74, 24.03, 25.10, 34.72, 37.48,
55.87, 6042, 73.38, 76.28, 80.45, 96.03, 109.67, 121.79,
143.92, 166.19
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(4S8,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-methoxymethoxy-6-methylheptanoic
acid ethyl ester (17)

EtOAc 10ml iz 16 (MW:328.40) 72.8mg (0.22mmol)
ZinfR L. Pd-C (Pd 5%) 4mg % AN, H, FZH& T —f
WL/, AHUCT PA-C 2FREL. NMR 2 VW THESR
ITRITATTONTNS I E 2GR L. AR 728mg
%1572 (99.8%),

'"H NMR:1.26 (¢, J=7.2, 3H), 1.31 (d, J=6.1, 3H), 1.34-1.45
(m, 2H), 1.50-1.65 (m, 8H), 1.79 (dddd, J=12.4, 9.6, 6.7,
2.9, 1H), 1.95 (dddd, J=12.4, 10.9, 9.1, 5.6, 1H), 2.43 (ddd,
J=16.2, 9.1, 6.7, 1H), 2.54 (ddd, J=16.2, 9.6, 5.6, 1H), 3.34
(s, 3H), 3.76 (dt, J=8.0, 6.1, 1H), 3.91 (dd, J=8.0, 5.6, 2H),
4.14 (ddd, J=10.9, 5.6, 2.9, 1H), 4.14 (¢, J=7.2, 2H), 453 @,
J=6.9, 1H), 4.72 (d, J=6.9, 1H)

BC NMR: 14.25, 17.82, 23.79, 24.11, 25.16, 25.40, 31.30,
35.05, 37.97, 55.96, 60.31, 72.27, 76.41, 79.70, 95.27,
10844, 173.56

(4S8,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-methoxymethoxy-2,6-dimethylheptanoic
acid ethyl ester (18)

7k THF 20mliz 17 (MW:330.42) 463.1mg (1.4mmol)
& HMPA (MW:179.2 d 1.08) 2007.0mg=1858 111
(11.2mmol 8eq) Z# & /,» L T, -78°C T LDA (2M in
toluene/THF/ethylbenzen) 5.6mL (11.2mmol 8eq)
Z2050MNTTH FL, BRETHRAICHIEL .
TLC IT TGO T 2 a8 (17 O Rf fE 0.53, 18 D
Rf fii 0.65 ;Hx:EtOAc=4:1), 60ml D IK/KIT INTEIR &
HEWTI T F L7, 60ml Ofafi&ifi/k., EtOAc T
HHLU. SURFINAT LA NT T T ¢ =1 THES
L, MPLC (HxEtOAc=4:1) T/ L. K5k & 48
AR 367mg Z1%7z (76.1%),

isomer @ mixture

'"H NMR:1.20 (d, J=7.0, 3H), 1.22 (d, J=7.2, 3H), 1.25 (¢,
J=7.1, 3H), 1.26 (¢, J=7.1, 3H), 1.29 (d, J=6.1, 3H), 1.30
(d, J=6.1, 3H), 1.36-1.45 (m, 2H), 1.53-1.73 (m, 8H), 1.96
(ddd, J=13.7,11.3,5.5, 1H), 2.00 (ddd, J=13.8,9.8,2.5, 1H),
2.68 (dg, J=7.2,2.8, 1H), 2.76 (dq, J=7.2,2.8, 1H), 3.38 (s,
3H), 3.39 (s, 3H), 3.74 (dt, J=7.5, 6.0, 1H), 3.74 (dt, J=7.5,
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6.0, 1H), 3.89 (dd, J=8.0, 5.6, 2H), 3.91 (dd, J=8.0, 5.6, 1H),
4.13 (¢, J57.1, 2H), 4.20 (ddd, 1H), 4.62 (d, J=6.9, 1H), 4.63
(d, J=6.9, 1H), 4.71 (d, J=6.9, 1H), 4.72 (d, J=6.9, 1H), 4.82
(ddd, J=6.5, 5.0, 1.7, 1H),

"C NMR: 11.46, 11.53, 13,67, 15.00, 15.17, 15.80, 21.46,
21492, 21.78, 22.91, 31.32, 31.94, 33.05, 33.21, 34.85,
34.94, 36.15, 36.19, 55.02, 55.06, 59.49, 59.51, 71.88,
72.01, 7457, 75.07, 79.81, 95.92, 95.96, 109.66, 109.87,
180.80, 181.20

(4S,5R)4,5-0-cyclohexylidene 4,5-dihydroxy- (6R)-
6-methoxymethoxy-2,6-dimethylheptan-1- ol (19)

i 7k Et,O 40ml 2 LiAIH, (MW:37.95) 50.5mg
(0.133mmol 1.2eq) Z#&#E L. Kim FHi/K Et,O 10ml
W L7z 18 (MW:344.44) 367.0mg (1.07mmol) %
30 M T T L7z, TLCIZ CTIRIE DR T 2 1R
#% (18 ORI f& 0.83, 19 @ Rf i 0.26 Hx:EtOAc=2:1),
DB DK% KR & DEE 2 2D TSR IZ AN
RO LIAIH, 25 omun AR E U TREL 72,
IR BHIZ >z T7 > 7—2a>l. 2UATI
NSLZOR KT ST 4= THEL, fEomnEsR
ik 292.4mg #7157z (85.7%),

isomer-1

"H NMR:0.96 (d, J=6.9, 3H), 1.29 (d, J=6.1, 3H), 1.36-1.45
(m, 2H), 1.53-1.73 (m, 8H), 1.85 (ddd, 1H), 2.89 (dd, J=7.6,
5.3, 1H), 3.38 (s, 3H), 3.44 (ddd, J=11.5, 6.0, 5.0, 1H), 3.59
(ddd, J=11.5, 7.7, 44, 1H), 3.74 (dg, J=74, 6.1, 1H), 3.95
(dd, J=7.5, 5.9, 1H), 4.28 (ddd, J=11.1, 5.9, 1.8, 1H), 4.61
(d, J76.9, 1H), 4.72 (d, J-6.9, 1H)

YC NMR: 17.51, 18.04, 23.84, 24.10, 25.10, 34.53,
34.83, 35.00, 37.69, 55.96, 68.58, 72.31, 76.31, 79.89,
95.12, 108.59

isomer-2

'"H NMR:1.00 (d, J=7.0, 3H), 1.29 (d, J=6.1, 3H), 1.36-1.45
(m, 2H), 1.53-1.73 (m, 8H), 1.73 (ddd, J=14.2, 6.6, 2.8,
1H), 1.99 (ddd, J=14.2, 6.6, 2.8, 1H), 2.30 (dd, J=3.5, 3.5,
1H), 3.38 (s, 3H), 3.55 (ddd, 2H), 3.75 (dgq, J=74, 6.2, 1H),
4.30 (ddd, J=10.7, 5.8, 2.7, 1H), 4.63 (d, J=6.8, 1H), 4.71 (d,
J=6.8, 1H), 3.95
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C NMR: 16.81, 17.58, 23.88, 24.13, 25.11, 32.65, 33.12,
34.87, 37.73, 553.93, 67.16, 72.50, 74.39, 79.86, 95.30,
108.39

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-methoxymethoxy-2,6-dimethylhepyl
methanesulfonate (20)

BikED) 2> 250n11C 19 (MW:302.41) 25.0mg
(0.083mmol) %A LT MsCl (MW:114.55 d 1.48)
17.2mg=11.6 121 (0.15mmol 1.8eq) Z OC T FL. =
METHRLICHIRB Uz, TLCIZ TR DK T % 1R
#% (19 ® Rf & 0.44, 20 @ Rf f& 0.63 ;Hx:EtOAc=1:1),
g SRk R, K. AN &K, ELO THIH L.
SURNTNVAHTILZORNT T 7 4 —IZTHEL., ik
DEWERATR 30.8mg 157 (97.5%).

isomer @ mixture

'H NMR:1.06 (d, J=6.8, 3H), 1.10 (d, J=6.9, 3H), 1.29
(d, J=6.1, 3H), 1.29 (d, J=6.1, 3H), 1.36-1.45 (m, 2H),
1.563-1.73 (m, 8H), 1.71 (ddd, J=14.2, 7.9, 2.8, 1H), 2.19
(dddg, 2H), 3.01 (s, 3H), 3.01 (s, 3H), 3.32 (s, 3H), 3.37
(s, 3H), 3.72 (dg, J=6.1,5.8, 2H), 3.90 (dd, J=6.9, 5.8, 1H),
3.91 (dd, J=6.9, 5.8, 1H), 4.10 (dd, J=9.5, 6.3, 1H), 4.17 (dd,
J=5.2, 2.9, 2H), 4.21 (dd, J=9.5, 5.5, 1H), 4.24 (ddd, J=11.6,
6.9, 2.4, 1H), 4.25 (ddd, J=11.6, 6.9, 2.4, 1H), 4.60 (d,
J=6.9, 1H), 4.62 (d, J=6.9, 1H), 4.71 (d, J=6.9, 1H), 4.71 d,
J=6.9, 1H), 4.71 (d, J=6.9, 1H)

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-6-methoxymethoxy-2,6-dimethylhepyl 2-
nitrophenylselanyl) propyonate (21)

2-Nitrophenylselenocyanate (MW:227.08) 976.4mg
(4.3mmol 5eq) Z EtOH 6ml IZ{& 2 L T 0°C T NaBH,
(MW:37.83) 162.7mg (4.3mmol 5eq) ZMA. 7 =4 >
ZE- 7z, £ LT, 0°CT 3ml ® EtOH IZ{E/» L 7= 20
(MW:380.95) 339.8mg (0.86mmol) Z 10 730 TA 7z,
D% 60°CT 15 KEfEINE L, TLCIZTRIGDRK T & fife
8% (20 @ Rf fi 040, 21 @ Rf fii 0.79 ;HxEtOAc=2:1)
60ml DIKAKIZSONEM ZTENWT Y T F L%, 60ml
DfAFI K, EtOAc THIH L., U BT IV AT LY
O N7 574 —ITTHEEL, KOS WIRERE
7789mg &Gz, TUTRHERICHET LI LEKRDK
IV,



WE Bz - /NEF R

isomer @ mixture

'"HNMR:1.16 (d, J=6.6, 3H), 1.19 (d, J=6.8, 3H), 1.31 (4,
J=6.1, 3H), 1.32 (d, J=6.1, 3H), 1.36-1.45 (m, 2H), 1.53-1.73
(m, 8H), 1.80 (ddd, J=13.5, 11.5, 4.4, 1H), 2.18 (m, 2H), 2.71
(d,11.8, 85, 1H), 2.85 (d, 11.9, 7.4, 1H), 3.07 (dd, 11.8, 4.5,
1H), 3.22 (dd, 11.8, 4.5, 1H), 3.38 (s, 3H), 3.39 (s, 3H), 3.75
(dg, 7.9, 6.1, 2H), 391 (dg, J=7.9,5.6, 2H), 3.95 (dd, J=7.9,
5.6, 1H), 4.27 (ddd, J-11.5, 5.6, 2.4, 1H), 4.36 (ddd, J=8.3,
5.6, 5.6, 1H), 4.62 (d, J=6.9, 1H), 4.63 (d, J=6.9, 1H), 4.72
(d, J=6.9, 2H), 7.30 (ddr, J=7.1, 1.2, 0.5, 2H), 7.49 (dd1, J=7.2,
1.5, 0.6, 2H), 7.59 (dd, J=8.2, 1.1, 1H), 7.64 (dd, J=8.2, 1.0,
1H), 8.28 (dd, J=8.3, 1.3, 1H)

"“C NMR: 17.79, 17.86, 20.11, 21.52, 23.85, 23.90,
24.08, 24.13, 25.13, 25.18, 29.84, 33.13, 34.98, 35.17,
36.55, 36.91, 38.01, 38.07, 55.99, 56.00, 72.22, 72.35,
74.75, 75.16, 79.92, 95.14, 95.28, 108.51, 125.21,
126.45, 129.26, 129.31, 133.39, 133.45, 133.76, 133.86

(4S,5R)4,5-0-cyclohexylidene 4,5-dihydroxy- (6R)-
6-methoxymethoxy-2.6-dimethyl-2-heptene (22)

ik THE 15mliZ 21 (MW:486.46) DIEAY) 778.9mg
(/% AT 0.86mmol, 4184mg) Z¥E/» L. 0°CT 2501
DiEEb/KFEKRZMA Tz, TLCIZ TIRIGDR 1 Z 8%
(21 @ Rf i 0.55. 22 ® Rf fifi 0.85 ;HxEtOAc=4:1) 60ml
DKIKITK IR ZTENT Y T F Ltg, 60ml Ofafn
AR EtOAc THIHH L. U BT IS LI OR NI

57 4 —IZTHEESLL, MPLC (HxEtOAc=4:1) T/HELL.,

HiPE D WEEAIKRR 161.3meg 2157z (65.9%),

"H NMR:1.31 (d, J=6.1, 3H), 1.34-1.45 (m, 2H), 1.50-1.65
(m, 8H), 1.81 (s, 3H), 2.22 (dd, J514.5, 10.5, 1H), 2.34 (dd,
J=14.5, 3.2, 1H), 3.38 (s, 3H), 3.76 (dq, J=7.5, 6.1, 1H), 3.96
(dd, J=7.5, 5.8, 1H), 4.35 (ddd, J~10.5, 5.7, 3.2, 1H), 4.63 (d,
J=6.9, 1H), 4.72 (d, J=6.9, 1H), 4.79 (s, 1H), 4.84 (s, 1H)

“C NMR: 17.71, 22.91, 23.83, 24.08, 25.17, 34.93,
37.84, 37.88, 55.87, 72.35, 75.51, 79.75, 95.20, 108.46,

11212, 142.94

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

2-butanone 1mliz 22 (MW:284.39) 10.3mg (0.037mmol)

87

% V& /» L. PPTS (pyridinium p-toluenesulfonate)
(MW:251.3) 100mg % i 2 T 3.5 I i Reflux U 7=,
TLC I TGO 1 Z a8k (22 @ Rf i 0.89, 23 D
Rf fi 0.36 HxEtOAc=4:1) > U N &)V h L7 0% K
757 4= THKE® L, MPLC (HxEtOAc=4:1) TH
U, MtEOmEmOWIEARKRAR 1.7mg 21572 (19.1%).

'"H NMR:1.31 (d, J=6.1, 3H), 1.34-1.45 (m, 2H), 1.50-1.65
(m, 8H), 1.81 (s, 3H), 2.22 (dd, J=14.5, 10.5, 1H), 2.34 (dd,
J=14.5, 3.2, 1H), 3.38 (s, 3H), 3.76 (dg, J=7.5, 6.1, 1H), 3.96
(dd, J=7.5, 5.8, 1H), 4.35 (ddd, J=10.5, 5.7, 3.2, 1H), 4.63 (d,
J=6.9, 1H), 4.72 (d, J=6.9, 1H), 4.79 (s, 1H), 4.84 (s, 1H)

"C NMR: 17.71, 22.91, 23.83, 24.08, 25.17, 34.93, 37.84,
37.88, 55.87, 72.35, 75.51, 79.76, 95.20, 108.46, 112.12,
142.94

(48,5R)-4,5-0-cyclohexylidene 4,5-dihydroxy-
(6R)-2,6-di methyl-2-heptyne-6-ol (24)

CH,CL, 1mliZ 23 (MW:240.34) 15.0mg (0.062mmol)
& DMAP (MW:122.17) 7.6mg (0.062mmol leq) Et;N
(MW:101.19 d 0.73) 18.8mg=25.8ml (0.186mmol 3eq)
Ziw/» L. 0°C T Acryl chloride MW:90.51 d 1.114)
14.0mg=12.6 11 (0.155mmol 2.5eq) % il 2 T 1 K [
B L, TLCIZTRRD#E T 2R (23 DRI fi
0.38. 24 @ Rf fi 0.76 ;HxEtOAc=4:1) 10ml DIK/KIZ
RSB ZENT Y T2 F Uitk 10ml O K,
EtOAc THIHL. U AT N AT LI O NT T 7 1 —
ICTHHL, 11.6mg OBAKKRERST (63.4%),

'"H NMR:1.31 (d, J=6.1, 3H), 1.34-1.45 (m, 2H), 1.50-1.65
(m, 8H), 1.81 (s, 3H), 2.22 (dd, J=14.5, 10.5, 1H), 2.34 (dd,
J=14.5, 3.2, 1H), 3.38 (s, 3H), 3.76 (dg, J=7.5, 6.1, 1H), 3.96
(dd, J=7.5, 5.8, 1H), 4.35 (ddd, J=10.5, 5.7, 3.2, 1H), 4.63 (d,
J=6.9, 1H), 4.72 (d, J=6.9, 1H), 4.79 (s, 1H), 4.84 (s, 1H)

"C NMR: 17.43, 22.96, 23.85, 24.06, 25.14, 34.90, 37.15,
69.28, 75.50, 78.50, 108.84, 112.03, 128.49, 131.56,
14245, 171.19

32 021 (24) eREH LT B8 ERMARAI AR
IEDOETERMFRET

Grubbus {3z WA Z 2 2T 8 BE (25)

DERZEMRKL 7. CH,CL, VA TR AT TG & W



IXYS0 M DOERME €D 3

S — MR O Z ALY Y 2 X D&M TGO F /s F ¥ L > 1ml IZ Hoveyda-Grubbus fiit #§ Z 1.2mg
INoTele®, Fha RGN ERME UGS (Table 1), F (2mM,0.5eq) & /» L. 24 (MW:294.39) 1.1mg
2L DHEIET Reflux 8T 15% ~ 27% F2E D YLK T (0.0037mmol) Z AN T, 4K Reflux L7z, TLCIZ
SSHHED Z ENrho . Eiee AMEBEWO XS ITIE TGO T Z izl (24 DRI 0.50, 25 D Rf{E 0.20
RENAB A TEMEDEGEITE EEBZ SN S ETE HxEtOAC=9:1) U NWT I AT L ORI T T 4 —
ROtz W2 OBGE TR < ROBDSEE 20 - 7, ICTHEE L, MPLC (HxEtOAc=2:1) T/HEL, %M

WRAK 0.1mg 2157~ (10.0%).
(6S8,7R)-6,7-0-cyclohexylidene 4,5-(8R,3Z) -4,8
-dimethyl-3-oxocin-2-one (25)
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4.

"H NMR:1.38 (d, J=6.3, 3H), 1.34-1.45 (m, 2H), 1.50-1.65

A

At
“,

(m, 8H), 1.81 (s, 3H), 2.02 (d, J-1.4, 3H), 2.54 (dd, J=14.9,
74, 1H), 2.76 (J=14.9, 1H), 3.92 (dd, J=10.0, 5.2, 1H), 4.32

XA Eo e <EFFLIaNhoTz,

i

L5z

-
-

AL 7=

i

5]

[l

D728,

i

a — BRI T DR %

10.0, 6.3, 1H), 5.77

(ddd, J=10.2, 7.4, 0.1, 1H), 4.82 (dg J

(s, 1HD),

PRAY 2 ARIEDIEH L7222

8% ANl

il

8 BIRILEY)

AL, PERIIEND DD,

ED kT,

i

T (24) %
(25) %55

-
—

C NMR: 18.75, 23.77, 24.06, 25.00, 26.89, 33.31, 35.07,

3842, 7243, 73.68, 7945, 109.24, 118.12, 147.95
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