1987 No. 2

(AAfL¥ARE, 1987, (2), p,260~262)
© 1987 “The Chemlcal Soc1ety of Japan

4-FYAFLIOFS-1,3,8/F ULV DERE
¥R Diels-Alder Fi&

(1986 £ 9 A 10 B % H)

(23PN

1 ®

Cope f&f7, Claisen [Efiifsé Do /= rrE— E{ﬁub‘%;’i R
S A MR, ﬁbﬂj{ﬂi& LTILFASh T2, ¥, HF
A Diels-Alder Eﬁ%&ﬁﬁﬂ?“% ﬁﬁ?}kkﬁ\‘&fa‘nﬂﬁ?ﬁb

ij

T do X2 CEELI Sa-fIBRERELYFTH1 v v F.

BRERDOLEND, FRZSOREEEEALT EI8Tohy
BAFECOWTHRE LY, ¥ DR L LTT 7 Y L=
FAETIARARYT AT R BEJFEBEOIS 4-E =

A-1,6-~F x4 — [1] 2, Cope B LY

xﬁ-zv/)zv{t}i‘[t‘\b\_lb 4- /n%/ -1, 38—/-)-}- '):r-/[?]‘

BERL, DS ’Cﬁ'?l’i Dlels—Alder ﬁn‘;—c-«a-—-rra FrAo v
Fv [3) #8550 ThHb, & 2 CORMBAR, (1) 56RK
X< [2) 86h, »o (2) ORERNG, 1,48 ik

. u::;::>
—_—
OTMS

(1] (2] (3]

2,4,8-7 7 ) = v p FOERDEIHTE S DD, e, 1EE
Wwork o iR ALt (2) A5 ¥ { 4F Diels-Alder &
EERREC L, "D LERFEINDDOMLDETH B,

2 BREER

1% (1) i1 400°C Tretro-ene RIGxB- L7 Y rE =1
FrvkEZ B ERMBLRT VB2, FRCIEELTESY
it otco £ T330°C inicd » i@ IGE T Cope IRfir %
RAfeb A, 1,8- LV 2,8-7+o=v-4-4v (4], (5)
NENREN 77, 5% ODRKTH LI, 2D (4)  —78C
TYVFYLLAY7reEnT7 i F (AT LDA LT 5),

H

R

B ST IP -0 SN 3 7 3 O

0

AAAA

[5] 5%

- AAAA

{41 77%

330 °C

[$8)] N

/\}OT\Pj\/\
T :

'THF  88% (80:20)
THF-HMPA 94% (33:67)

/\/ibj\/\
(6)

4%
18 -

i) Lpa
ii) Me3Sicl

(4] N

BT AFAYY AR FERIGERBE, &bV 250
/n=\=./ -1, 8,8-/ 7 h Y=y [23 k/]\_uﬂ)—l 4,8- by =
v (6] M&r‘omzo R A E BN (E)— (Z)- 2HOR
HhRAWTHD, FOMHL GC AHC LY, THF VI D K
Ti% 80:20, THF-HMPA i Tit 33: 67 Th o HHiT
NMR A7 bADLRELLR (E)-, EBLHI (Z)- bl
TECIIRE TE IV, BEMOBERRY 56 HET 5 &, Hi#H
DOEPE T (E)-42, #BETE (2)-FhrETHS S,

DE® (1) 5 Evans $E¥% T one pot T [(2) 24K
THHERZRF Lo 23 (1) 2kFEbr» Vv rdlrsvve=
—TATREBL, Kz CRIEEZEETS EY v (4), (5]
BICZhbolAEEw (5F& 258) LEbhskRaLEY
RELNhc, Lh LLDERK I RESRMG T X b KELELT
Bo Il 23 ER KH TABL, X0o®sIvv=—Fr%k
MmrxsE (4] 3BT (5) LRMMELAEDDHRTH T M
FHXRFAFCINL TOBROKIGTIX (4] b (5) BELER
Lico 0°C TIXRRRT L 51 (4) » 65%, (5) 22 35% ©
INKRTHELNT, ZDORIG% MegSiCl THF » 735 & (2) 28
94% DIRT/OLI, =7 5—+(A), (COCNBET B> rik
WIBRH I high ot 2% D (1) @ Cope IEHLIZ X » THA
CARTA(ADRBEZ(BI R LT (2) 2EEMNCEX

OK OK K
KH
1] ——» = =
18-Crown-6
(B)

(A)

(4) +
63%

RBERFITFRERCER, 724 REBHEKNT TR
1) A.Viola, E.J.Iorio, J. Org. Chem. 35, 856(1970).

JHzo

(5]
35%

(c)
J Me,SicCl

(2]
94% (10:90)

2) R E. Ireland R. B. Mucller,
Chem. Soc., 98, 2868(1976).
D. A.Evans, A.M. Golob, ibid., 97, 4765(1975).

A.K.Willard, J. Am.

E))



H1k, 1987, No.2 B WE . KH BRI 4-PYV AFAY R FV-1,8,8-/F )= VORRE 261

2FpPy Diels-Alder, KIG -

BEDTHH 56 ¥, SFOKTEIELILIVIZERT S, + v
(5) 1=, 5=+ (CYbEINBDTLRL, BOER L
(4) pMERK X D RMEL LD LBbh b, ik, 22 THEDL
hic [2)12'10:90 (E:2) OREWTH -7

Xhie (1) #XFE Y 2 F > Y aqfh LT Cope Rz
(300°C)* HATic~tcht (6] »Y61% DIEKTHELNK, (6] »
B (2) ANDOHMBEMTFEE B Ted - 7o

OFR 4~ Y AFALYRFU-1,38-2F Y=y (2] BB
W, ZhofFA Diels-Alder RIGIEDWTHRE Lico (2]
(E:Z=10:90) D = vEREA =+ 7 v =7, 230C T
58 R NE T B &, 3a-vmFv~FH e Nr-1H-AvTV
(3) »26% DIRETHELII FERKILE T 430°C il
5L B 10:90 o [2) IF 34%, 80:20 o [2) %
0% DIRT (3) 52T (3) W TFhofad [ LE—

o

. H H
"i) BugNF ii) Hp/PAC
— —-———-——.
or i) Hp/Pd-C 11) AcOH
TMS OTMS ® RN o) |

12 13) oom
230°C  26% © 58% or 100%

AN 430°C ~40%

R TH > 1o (3) OB, vV AEEDORRSES VKR
ek br 7z ¥r-1H-AvFv-8a-drn (7) L1,

BRARL Lic cis- 8 KO trans-(7)9 LOWIGIC L Y v AKT
BB ERTE Ll THRIGE GC TH V=275 L TR
(EXrthhipit &, 03 T2 -0 Lico (ED-1k, (Z2)-
HERERDOBBREE Z 2 5 &, B)-FTE\ Tk (E)-

OTMS

(E)-ex0 s viyfjzty: ! (E)rendos

(2)-exo (z)-endo"’ -

endo X GRICATRETH h, Lichi->THEED DI (E)-
exo RAET cis-(3) WERT B, (2)-foBEATE, M5
RT3 3-f7, 7-fto7 v b /ﬁﬂmﬂzkiﬁfﬁ“*“’ Ihd, 1IH
WALy mevEL T- ﬁ'LtD7'P & /ﬁﬂ@lﬁﬁﬁii»jcé’< Lt

MNoT (Z)—endo ET v 2k (3 wies kﬁ!}z‘ohbo ’l)‘BZ) :
4) R.W.Thies, J. Chem. Soc. Chem. Commun., 1971, .+

237.

5) R.C.Fort, Jr, R.E.Hornish, G.A.Liang, J. Am.
Chem. Soc., 92, 7558(1970).

6) S.R.Wilson, D.Mao, ibid., 100, 6289(1978).

7) J.D.White, B.G.Sheldon, J. Org. Chem. 46, 2273
(1981).

8) W.R.Roush, H.R.Gillis, A.1.Ko, J. Am. Chem.
Soc., 104, 2269(1982).

A (Z)-ti s (E)-th~n#Rie(t, FLORBIBFE TS
WS, WTEhiIcR X, - ORDOH TR Diels-Alder IS Tk v A
D BDVER LTz,

BEDX3ic, 4€=n-1,6-~F o= v-4-F— (1) b
LHIZ LT, Cope IEAL & 4> FP9 Diels-Alder KIG # A AHE,
3AFy 7 2pot LWHHTRT 3a—ﬁZL@$’E’ﬁE§’z7ﬁTZ’
cis—A4 v 7 v EBRIEIRIICAR TE 1

3= B

BHEAR 7 AELT 0% E & HECRE L IR: Bi2215
T (gElEEs), 'H-NMR : HAEF PMX-60 (CDCls, Me,Si #Z
), MS: 37 RMU-60 & (70eV), #R 7 v =< b5 74—
(GC) H ¥k # A 7 v T.% KOR-70 (FID) # L ifi& G-80
(TCD) M, 10% OV-17 ¥ ik 10% SE-30 (Chromesorb W)
ML 2mx3mm H 5 ARER LI, FERGEI =S
5 7 (MPLC) % Merk Kieselgel 60 (230~400 Ay Vay, AS’I‘M)
AT, R

3.1 4-E=)L-1,6-ATH LT -4-%—)L (1] ® oxy-Cope
ER{iL

BRF MY 2Tt f vy 7AHFAH T A (EE 2.50m,
EX 60cm, AfVy Z7ANTAE— XTI % 330°C ki b
b, ThRERKET, 1)V (5.17g, 37.5mmol) %1 50
Ul BRI N FATAA-T b VIR THHLTHEL
too B THF Q0ml): TRIGH #¥H L1t & DRIFE
2 < DB Lz, BIE#REE LoD, HAERYE MPLC ¢4
PSS Llc, 1,8-7 5o v—4-3 > (4):3.97 g v R 77/0',
bp 80~82°C (27 mm), : :

IR (cm~1) 11710, 1640, 910

IH-NMR (§) . 1.46~2.29 (m, 4 H), 2.46 (t, J=6.8Hz, 2
H), 3.15 (d, J=7.0Hz, 2H), 4.78~5.40 & 5.53~6,24 (m,

H)

MS me : 138 (M)

pm C 78 279 W '10/80%
“CHLO kLT
ftEfE C 78.21%, H 10.21%
98-, 7ty (5):0.268; VK 5% ; bp 75~80°C

(25 mm, Kugel rohr),

IR (cm-t) : 1680, 1640, 970, 910

IH-NMR (§) : 1.43~2.23 (m, 4H), 1.89 (d, J=6.8 Hz,
3H), 2.53 (t, J=7.0Hz, 2H), 4.77~5.22, 5.43~6.31 &
6.53~7.09 (m, 5H) I

MS mfe : 138 (M*)

ofeAt (5] WkBEN Q kg/cm" 5% Pd-C; EiR, 2
B, EtOH) kb 4-/ 7/ vy (X 96%), RO

TRE—BT B L RMER UfLo S

3.2 1,8-/4YT-4-%> (4] OT/—LLYLERR

(4) (2.80g, 20.3mmol) DMk THF (5 ml) BRYEREK
WF —78°C T LDA (24.5mmol) o THF (30 ml) SIS T
L, 1B E Fo30 T, = hic MegSiCl (4.42¢g, 40.7 m-
mol) @ THF #¥§ (20ml), >3~ EtN (1.02g, 10.1m.
mol) #Mx, —78°C T 1K, S HRERTIRM»E T,
RIERAWI_v % v (50ml) THHRL, 10% NaHCO; KKK



262

B X &t % £

ES

1987 No. 2

TEHE Licob, EK MgSO, T Lico BE2BHETS L
(2) LD BDO(6)UY%, GO DREWIELRT, ChEEFL
TR A-1L Y A FLvrF 1,38+ )=y (2] (375
g, 88%) *81, LEORIE® HMPA (LDA i3t LTHE)-
THF BEBEZHATL (2) 04%) & (6) A%)-»Esh
55, GC bz k b THF BBt X (2) X E: Z=80:
20, BABED L X 33: 67T ORMAREM TH -1
(23 : bp100~102°C (22 mm),
IR (cm™Y) : 1650, 1250, 840
IH-NMR (4§) :0.21 (s, 9H), 1.31~2.42 (m, 6 H), 4.59~
6.93 (m, 7H)
MS mjfe : 210 (M)
A¥iHE C 68.88%, H 10.69%
C2H30Si & LTto
stEME C 68.51%, H 10.54%
(6 : bp92~94°C (27 mm),
IR (cm™) : 1670, 1640, 1255, 845

IH-NMR (§) :0.18 (s, 9H), 1.97~2.55 (m, 4 H), 2,65~

3.05 (m, 2H), 4.45~6.73 (m, 7 H)
MS mje : 210 (M*)
S¥ifEi C 68.30%, HI10.70%
C12HpOSi 2 LT
Sm(E C 68.51%, H 10.54%
A (6) 1 4-F ) A FLvmrFv—A4-E=1-1,6-~7
2 = v ® Cope BRAAERY (300°C, INK 61%) L—FK Ll

3.3 4-¥=JL-1,6-A7y x-4-#F—)L (1) @ anionic

oxy-Cope #&fi
FERGWM T CAELH Y ¥ 4 (0.77 g, 19. 2mmol) Rk
THF (6m)) @ Ex¥, Zhic (1) (2.16¢g, 15.6 mmol) &

18-crown-6 (4.60g, 17.4 mmol) © THF %y (15ml) % 0°C
T T L, RBETSER, Z|ET 10 M1 ¥ i, Sk
VK& L, Zhic MegSiCl (2.90g, 26.7 mmol) o THF B
(G'ml), 3T EtN (1.10g, 10.9mmol) o THF ¥ (3
ml) T L1z, 0°C T1HE], |IRT 30 & g¥icnb,

BEHOMER L, BERZC LY (2] 3.08g, 94%) *18l
ZZ LRl (2)1210:90 (E: 2) OREWTH 1o LB
DORIGEKTEIETSE (4) S XV (5) BXxhth 63, 35
% BRRTHELRIS,

3.4 4-PUAFLIAF-1,3,8-/F YT (2) OHF
A Diels-Alder K&

{2) (0.95g, 4.5mmol, E: Z=10:90) O b L= VB
(A0mD) ¥ ERBH LIcH 5 A7 v 7 MRS, 230°C T 58 Ky
RinE Lico RINRE S %7 G T35 L 0.25g (26%) © cis-3a-+
Y AFLYRrF-2338a6,7,Ta-—~F¥b Fu-1H-1 5V
(3) RBLNRI, HBHVIE 3-1 HERAKOBMEILE (430°C) ©
(2) EUDE (3) 2 34~40% DIRRCHBII,

(3] :bp130°C (32 mm, Kugel rohr),

IR (cm™!) : 1640, 1250, 840

IH-NMR (§):0.13 (s, 9H), 0.80~2.59 (m, 11H),
4,.83~5.85 (m, 2H)

MS mje : 210. (M*)

(3) % "BuNF C<u#E (THF-H,O, =R, 3KRH), 3w
CKRAE (1.5 kg/em?, 5% Pd-C, EtOH, =R, 5Kk 75
L 58% DINKT, b5\ LI FKRRM LK CFERR TR
(THF-H:0, =&, 3D 372 LEEMT cs-+ 7 %k Fr-1
H-4 vFv-3a-+—1 (7] BBbhl, ZZTELRLERAR
LREER LT cis-3 XU trans-( 709 LHBT B L, v 2 thE
—%L, F5v z{zﬁfﬁ;i\hfh\fgﬁj_o 7o

Synthesis and Intramolecular Diels-Alder Reaction of 4-Trimethylsiloxy--
1, 3, 8-nonatriene

Ken Takaxr*, Michio Yamapa, Masakatsu Onsuct and Kenji Necoro

Department of Applied Chemistry, Faculty of Engineering, Hiroshima University;
Saijo, Higashi-Hiroshima-shi 724 Japan

Oxy-Cope rearrangement of 4-vinyl-1,6-heptadien-4-ol (1] at 330°C gave 1, 8-nonadien-4-
The ketone (4] was converted to the title
compound (2] as a mixture of (E)- and (Z)-isomers, by the treatment with LDA and.

one (4] along with 2, 8-nonadien-4-one [ 5].

trimethylsilyl chloride.

Alternatively the nonatriene (2] was prepared selectively by the

anionic oxy-Cope rearrangement of [ 1), followed by quenching with trimethylsilyl chloride.
Intramolecular Diels-Alder reaction of [2]) afforded only c¢is-3 a-trimethylsiloxy-2, 3,3 a, 6,7,
7 a-hexahydro-1 H-indene [ 3), irrespective of the stereochemistry of [2).
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