
H H
I

__-- --_._ H_/-
CHz-CH=CH-CH=CH2  - CH;"&-~-~~x~~-~&2 I

- CH2=CH+CH=CH%H2

dlM?IJ  Cope 66W Claisen rearrangements t?L&.J  sigmatropic reactions n”?U

FWV+Q?¶J66a”a  ~~~~~~~~~~~~~~~~~~~~~~  sigmatropic reactions UZloiiI

element of symmetry ~~%~UfllJ?6fl313-!  conservation of orbital symmetry 6Xliali

flllJl5fltifl"79  orbital correlation diagram baulrjlj"lsAlu?oll~u~~~~~~~~~~~6~~~

tdlX'l~6dUFl  Fldl4?Sn"'?llU  w”  transition state Wl;l~fjt?~Ul~s-lnwu:~6~Tl~  hWflXfl~66a”aUE

dtilOJlF13  (symmetry) dw'l~$"arllJl3fl%'$ frontier orbital analysis dlWs"nr  conservation

CH 423 189



8.2 Order 9184  sigmatropic reactions

t5l1~6th@Y3dlVUtl~  sigmatropic reaction Ulll+J%U~~~JlvJIVlPlri  flhhl

previtamin  D l - - l

transition state

“oJzlqy;
vitamin D

190 CH 423



l - l H

1
L-/3 d\

2

fll5o'm&ia%dUtlJ  ylide &l?b%kl  sigmatropic reaction w*fi  order 6&4 [3,  21

CH 423 1 9 1



2

transition state

OitjEldlJUDJ  Cope[3,3]  sigmatropic rearrangement I&~fid~~ifJlproszrl5  (26)

IlJtihJa15  (27) Iatr9~fl-J7us'ow

192 CH 423



(30) (31) (32)

8.3 Stereochemistry WN  sigmatropic reactions

transition state
(m  symmetry)

CH 423 193



transition state
(CZ  symmetry)

194 CH 423

,



Ys  - - ws

Y4  - .+ w HOMO

hvH O M O  I,,~+  - - Y3

Y2 - u - - - - i t - - - z

w - k - - t - Y ]

ground state first excited state

Y?Y’:W y:w:y4

yx. 2 nodes, m

CH 423 195



iSmluau 3 Fl::F;aaJ  fllsul~uu6~dn~pio~~~u
4

supra fac ia l  - sqprafacial  ISly

selection rules dlt4?Ll  sigmatropic reaction 4s order I$U [i, j] gqf! dlI-4?Llfl5diV?
1 Y

LLIJU  antarafacial  - suprafacial W+Q  suprafacial - antarafacial tmxhjiiiui.

Fdhd  flEXii&~lLl¶J  suprafacial - suprafacial WZB  antarafacial - antarafacial
Y

&JUtlXiii i + j = 44 + 2 flQu”9tdJ~Li~~sil?~l~~U  &I  &iiUJ~3iUl~~~~l~~U
z

W:liiFlTlUll¶JU  suprafacial - suprafacial Ijia antarafacial - antarafacial LlnZ

fl~fis’“lr1~9,,,~,~~~~~UllUEl antarafacial  - suprafacial MiQ suprafacial -

rrntarafacial

196 CH 423



C'llki 8.1

Stereochemical course ~w"lUlfJ~a"aPlT4~l.l  sigmatropic reactions

i, j Thermal reaction Photochemical reaction

1, 3 antarafacial suprafacial

1, 5 suprafacial antarafacial

1, 7 antarafacial suprafacial

3, 3 suprafacial - suprafacial suprafacial - antarafacial

I4iB  antarafacial - antarafacial

CHlO CH,O

CH 423 197



H OCH3 OCHj

o--&Q

H H

dU%lTl¶JhUMkl5  ‘(33) %hl 11, 51 hydrogen shift %%I5  (34) tb% (35)

&‘EdhJPlJfIl5

Cd-Is (34 )

(33) +

198 CH 423



(36) (38)

(37) (39)

CH 423 199



n]~fi~U,JD,OI~W~U~;nmUWl9~~U~~  &I (fl)  It?‘91  suprafacial [l, 31  hydrogen

shift 2 Fl?J (91) Lt?Fl antarafacial[l,  3lhydrogen  shift 2 “$9  (n)  kt?Fl  suprafacial

6% antarafacial[l,  3lhydrogen  shift Ou’lXlZ  1 ‘&a (9) &I  suprafacial[l, 5lhydrogen

shift 1 Fl%9  (0)  k&l  antarafacial[l,  SJhydrogen  shift fIl5l&ll~¶JLl%@l1fhJ~d~lU  con-

servatior qf orbital symmetry ~~n=ms~~Auull9~u'l0~l~U~~~~~l~~?~

200 CH 423



H H

(1)

(2)

I

CH 423 201


