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Catalyzed [3,3]-Sigmatropic Rearrangements
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Organoaluminum-Promoted Claisen Rearrangement of Allyl
Vinyl Ethers

Katsumasa Nonoshita, Hiroshi Banno. Keiji Maruoka, and Hisashi Yamamoto*
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Table I. Organoaluminum-Promoted Claisen Rearrangement
entry  reagent® product? yield! %  ratio™ (E/Z)
£ - N
~Bu Q +Bu
2 A X = CHO 64 7.9
3 B X = CH,OH 85 (7:9(92:8)
4 E X = CH,0H 55 8713
Ly - 0
Bu (o] B8u
6 A X = CHO a 99
7 B X = CH,0H 86 973
Me Me
I
£ - N
Bu [+] Bu
8 A X = CHO 72 16:84
9 A X = CHO 70 12:88
10 B X = CH,OH 94 @(92:3)
Me Me
Ty - N
Bu (o] Bu
1 A X = CHO 58 61:39
12 X = CH,0H 94 @sa:m
21 X = CHO 40 793
2 B X = CH,0H 97 95:
23 Bt X = CH,OH 84 (97:3)93:7)

¢Reagent E: Diisobutylaluminum 4-bromo-2.6-di-ters-butylphen-
oxide. For structures of reagents A, B, and MAD, see text. ® When
aluminum reagent B was utilized, olefinic aldehydcs were generally
reduced to the corresponding alcohols with NaBH, in view of the easy
product separation from 2,6-diphenylphenol. <Isolated ylcld by column
chromatography. ¢Determined by GLC after conversion to the corre-
sponding trimethylsilyl ethers. For details, see the Experimental Sec-
tion. *The E/Z ratios in parentheses refer to those in the thermal re-
arrangement (250 °C). TAt -95 "C."TA(T 718 °C.
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R? Table I[. Organocaluminum-Promoted Rearrangement of Dienyl

J Viny! Ethers
AlL,y conditions, yield,*
J ¢ entry reagent® solvent? °Ch % ratio?
R' "o i J ™
N
heat 1 3.3) ' (1,3] andlor (3,5) 0w’ OO
A ,S] ﬂ\ﬂ [3.31
1A 'DME/CH1C12 -78.05 57 55341
2 ether/CH,Cl;, -78.1 57 S$8:31:11
] L 3 (CH,Cl), -20.0.3 57 49:35:16
Rt 4 CH,C, -78,03 91 44:34:22
30 5 CH,Cl, 0.03 69  31:31:38
" 6 toluene -78,0.3 82  6:5.89
[3,3] [t )] [3, 5‘1 7 B toluene -20.03 89  0:0:100
8 MAD CH,CL -78,0.3 92  4:3:93
9 heat decane 200, 0.5 95  0:.0:100

* Rewarkable solvet effecd

\ The use of Yeaﬂevr{; A T the Po{cw Seiveud’
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[1,3) Sigmatropic Rearrangement of Allyl Vinyl Ethers
at Ambient Temperature in 3.0 M Lithium
Perchlorate—-Diethyl Ether

Paul A. Grieco,* Jerry D. Clark, and Christopher T. Jagoe

2\

CHo
':)/\% 3ot L:\CQOsc hY) B»O> 05 Ly )/I\Ql0(~

vt, [\

( G“@\% ca\“y h‘mﬁl@d)
all\l,l \/‘?V\\/l e“(\«eVSA

S"{\rcna l\/ Towt Ziha condidio wa




O’\ '

k(o

(N8

(21 Seft Lewis Aad 3o P Y

o

Cl"‘ ) H%(I,)’ ou,\c\ Pc{(][).\ C.o\"‘ou\\/zec\ B3l S\SWMPTC Reavyor Qmevﬂs

® C\/(,\?z&c\{'e»\—‘ }Aqlucec;\ ‘/QC‘\\"’C““GQ“‘QW[_ we C\\m\‘(su'l

= z
Y X Y X

P4
YN
R %

M-t—
review : L.E. Overwan , Adgew. Chen Tk B Byl 109, 23, 5™
u [3 3} S"tzw&ro[ﬁc \'Qm'tw%ek\eu‘k C‘f C\Hylic, cmkowod“es (

Catr o~ OCONMe, = C3Hy

Ovevman €t ol
JoC, 1996 4l 3339,

0-40 OCONMe2
3 (52‘/) U(,OCP_;\L 4 (41%)
\‘ ™E vt /7 Ct. N~awlbetum\~«\&a+e
Cahiz_ /—OCONMe2 \L chival B (T) ww«plex
8 (7%) chival N-aryl bevizawide s

'S Clcu cewvi V‘e&vmmjemew'f' /

I~ 53 ?\/H%OAC’ ‘20\__\ o/k/H%OAL :{
The jrveversible bmrlw\g oﬁ{—he elec‘\m(iu[?c me{u\ CC{{*A‘\/G‘" ot the S“W‘t&]y Htlceoph fc,
\/Myl e*l/\e\/ :gw:mc“xo»\ PTQVMﬁ its Lnd\n%tﬂ the e \/l\c cloul{e bov\cl .

Fovwedion of qce‘i‘o\\

H%(Okc)x
— T 983,24 Uy

Table 1: Pdc.l (cu CN) catalyzed Claisen rearranqement ot allyl vinyl ethers (Bickel\/ﬂup‘t- Q-‘- C\{ l | \ng l"] 6__6(? )
RS
0 H‘ 6 Rs
R2 \‘>=(
(o] R? RS Pd(ll)
Pd(ll) R R3> 2 — ':<R'
2 3
Rearrangement Condltionsi 1{.1'.el.dE of
solvent, time Claisen product
4 —> 5
! > 2 a : R'=RZer’-r%-R-u; RO=me Cs"s ,2ah <
a : R‘=CHJ; R"=n3=H r:sn6 2h 65% b Rl= 2 3 ri- =1 RI3 R6 M 6 6 24 n  <S%
CHCl,. 2 h 54% c nl R2 Reme; &Iur®=pn CgHg + 24 | <2%
THF , 2 h 1% a l--R"’-Mc: R =g wrerC= cﬁu6 . 18h 1%
b R1=R2=R3=H CH ,2hn 654 e Rl-u R ~Me; ri=r% Rsuu RO=Me . 4h 18%
66 LTIy 4.5 6 6"
CH.Cl,, 2 n 564 £ R =H; R°=Me; R =Et; R =R =R =H THF , 2 h i
2720 1 2 K] 4.5 6
THE , 2 h 45% g : R >Y; R'=Me; R ®Et; R =R =H: R =Me THF . 2h 934
12 3 — e
= : R =R°=H; R’=Me C H, <24
[ A 6 24 h St hd Substihibs PN .
A4 : R =R°=Me; R'=H cCH, ,24h <s% evie hiy Vo (. ° \ 1O ¢ C is Gruoe| .
——— 6 6
af « Ak e dedile by

2 a1 rearrangement wer: performed by stirring 2 0.2 M solution of 1 or 4 in the dry sol-
went indicated with 0.05 equiv. of PdCIZ(Cll]CN)Z

anilysis.,

st room temperatire. b Determined by GLC
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Gold(l)-Catalyzed Propargyl Claisen Rearrangement
Benjamin D. Sherry and F. Dean Toste*
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2 b Ph H .5h 89 Yy
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Highly Diastereoselective and Enantioselective C—H Functionalization of
1,2-Dihydronaphthalenes: A Combined C—H Activation/Cope Rearrangement
Followed by a Retro-Cope Rearrangement
Huw M. L. Davies* and Qihui Jin
Deportment of Chemisty. University at Buffalo. The State Universiny of New York, Buffalo, New York 14260-3000
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