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I. Cyclopropanation via 1,3-bond formation

“* A. Reductive 1,3-climination reaction of alkyl dihalides (classical
methods, useful for the synthesis of highly strained polycyclic
hydrocarbons)

Br. Br
MeLi/ether
Cl > .
1,3-elimination

L | [1.1.1]propellane

1 70%
Br, Br Br
MelLi
S o ]
KK\ 1,3-elimination Cl
Cl Cl tricyclo[2.1.0.0]pentane
2 J. Am. Chem. Soc., 1993, 115 (23), 10653

R R*  pgyL
ulLi 1 2 _
__ —, R VR R" = SiMes, Ph, n-Hex T. Stoll and E.-i. Negishi,
| Cl 46-99% R? = alkyl, Me, n-Pr, n-Bu, Ph  Tetrahedron Lett., 1985,

3 : : 26, 5671-5674
K 1,2-disbustituted cyclopropenes
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¢ B. 1,3-Elimination reaction of alkyltin compounds with a leaving
group at y-position

PALHH Ph phso,cl PE{}Z“ BuLi
. , Itk T -
Bu;ﬁnMOH Bu;Sn OSO,Ph
4

PRLHH Ph . P 0 gos%ee

. 0SO.P AVAN 67%, trans:cis = 100:0
Li 2 H Ph  stereospecific

(S, S)

A. Krief and M. Hobe, Tetrahedron Lett., 1992, 33, 6527-6528.

» Mechanism: initial tansmetalation followed by the intramolecular
nucleophilic substitution.
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s C. 1,3-elimination of HX
Active methylene and methine compounds bearing a leaving
group on the y-carbon atom can afford cyclopropane derivatives.

tBUOK, THF @fsoz-ﬁ)' 1,3-elimination
SO, Tol
Mso/\v/ tBuOK, tBUO:I VSOZTOI 1,2-elimination
5 EtOK, EtOH

> EtO/\V/SOZTOI nucleophilic substitution

S. W. Roberts and C. J. M. Stirling, J. Chem. Soc., Chem. Commun., 1991, 170-171

o O . Cl5C
. Wcm NaH,89% 1.LiOMe cCl
R
O 3 N — COOH
\_J Cl O\J 2.KOH
6 cis-isomer

cis:trans = 85:15

W. A. Kleschick, J. Ore. Chem., 1986, 51, 5429-5433.
N s aE




OMs

@)
9 steps
— KHMDS
—_—
(@) OTBS 90 7o OoTBS

(+-)-Wieland-Miescher O
ketone
1. MelLi
2. Martin's sulfurane
85% for two steps
OTBS OTBS

O I,

diene | | dlenone

Diels-Alder heterodimerization l 160 °C, 6 days, 90%
TBSO

(+-)-chlorahololide A «—

Synthesis towards to Chlorahololide A

\Y.-S. Lu and X.-S. Peng, Org. Lett., 2011, 13, 29402943
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O
CN PhSOz"'/A&“H
7

fone EtOH/

PhSOz _ wH
N( ) s W

CN

F. Benedetti, F. Berti and A. Risaliti,
Tetrahedron Lett., 1993, 34, 6443-6446.

BnO OBn
( DEAD, PPh, |B"© OBn
OH 3 SN
(- 0-PPh,

NO, NO,
8 L p—

J. Yu, J. R. Falck and C. Mioskowski,
J. Org. Chem, 1992, 57, 3757-3759.

PhSO%
HN

O

Bicyclic imine

BnO
_—
94% ]
N OBn

O,N H

Nitrocyclopropane

S
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JJ\ EWG
R2” "0 EwWG Pd(dppe),, base *
PP : T e
R« EWG R?
9 — -
allyl palladium complex alkeylcyclopropanes
F. Colobert and J.-P. Genet, Tetrahedron Lett., 1985, 26, 2779-2782.
B y= Ph
R N Ph N~ Ph r =1 NH
| . tBUOK,THF | R ]| R' N Hydrolysis 2
R R > 1 —> >
reflux R R R% R%
Cl Cl R
10 B \r | R cyclopropyl amine

beta-chloro-N-benzylimines
N. De Kimpe, P. Sulmon and N. Schamp, Tetrahedron Lett, 1989, 30, 5029.

Ph Ph P
-NH Oxidant N I
)Nl\/\ g N’ KN
VN VRN
1" SnBU3 )'\/\SnBUB
oxidant = DDQ 88% ~  azocyclopropane
Pd(OAc), 83%
NBS 64%

KH. Nishiyama, H. Arai, Y. Kanai, H. Kawashima and K. ltoh, Tetrahedron Lett, 1986, 27, 361 -
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¢ D. y-Elimination of haloalkylboranes

R,0
H,C=C~CHCl — 27 = CILB(CH,CH,CH,Cl)s,,

B2He x=0.1,2

o N o
OH + B=CH,CH,CH,Cl —= | HO-B=CHCH, H2—/C>I —= HO.pr + A +CF

Ph
Ph B
9-BBN NaOH
o S AL O
—~ 91%
Cl

Hawthorne, M. F.; Dupont, J. A. J. Am. Chem. Soc. 1958, 80, 5830.
Brown, H. C.; Rhodes, S. P. J. Am. Chem. Soc . 1969, 91, 2149.
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Qommer, L. H.: Strien, R. E. V.; Whitmore, F. C. J. Am. Chem. Soc 1949, 71, 3056.

¢ E. y-Elimination involving silicon

CIEAN e
OH + —Si~CH,CH,CH,Cl —» | HO-Si-CHCH, Hz_/& — HO\éi/ + /\ +cr

/\ |

The base coordinated with silicon and increased the carbanionic character of the silicon-
carbon bond;

Nucleophilic attack on silicon as the major driving force.

AlX,
_/Si_CH2CH2CHzBr — > _/Si_CH2CH20H2+ + A|X4-

N AXy
—Si-CH,CH,CH," ——=  —Si-X + AlX; + 4

Aluminum chloride to cause ionization of the carbon-halogen bond;
The major driving force for these reactions comes from the ability of electropositive

silicon to release an electron-pair to electronically deficient carbon within the
molecule.

10
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¢ F. y-Elimination of Group 14 Elements involving y-carbocation

1,2-H
RCOCI O ’ O
/\/\SIMGB Tich )W )J\/\/\
TiCly SiMe > i
12 3 SiMe;

major product

/\)( BF; 2AcOH
Me;Si OH

13 " MesS ' Molecular orbital
l consideration:
/\+)/ o \)/ the energy level of
MesSi N C-Sn o orbital
1s higher than that of

ke BFs2mcon % C-Si o orbital.
Me3Sn OH >Me3Sn +

-

Fleming, 1.; Patel, S. K. Tetrahedron Lett. 1981, 22, 2321.
Fleming, 1.; Urch, C. J. Tetrahedron Lett. 1983, 24, 4591 -
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» Carbocationic cyclopropanation of alkenes using tin

MesSn
LIHMDS
Me3SnCH2|
Boc
Boc

14

MesSn

LIEtsBH

HO

Hanessian, S.; Reinhold, U.; Gentile, G.
Angew. Chem., Int. Ed. Engl. 1997, 36, 1881.

SnBuj

Ar”” >0CO,Me

Lewis acid
—_—

Ar

1. BuzSnLi

SnBU3

+

2. ACZO

ZR

—>

H+
_—
N - N
Bod¢  OR °¢ RO
Cyclopropane-
containing proline
SnBu ( )
3+ ArvR
Ar R
50-94%
BF; OEt,
MeCN
_—
=

J. Am. Chem. Soc.
1997, 119,
11986-11987
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acetals
ROYOR Acid .\
—|
SnBus, RO~ SnBu
R
R
“/ +
—
[RO SnBuJ
RO R'

3

» Carbocationic cyclopropanation of alkenes using tin-substituted
Acetal Olefin Product Yield cis/trans
(%6)® or
endo/exo
EtO A ph f 58 74:26
Et0” “SnBus e Fh
40a
BnO T . 75 69:31
BnO~ ~SnBuj, EtO Np
40b
- : 80  74:26
BnO Ph
)\ AL 86 89:11
Ph  BnO Ph
H 74 65:35
O BI"ID—@
H
H 31 33:67
O
H
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¢ G. Cyclization of allylic derivatives

» y-Substituted michael acceptors and nucleophiles

N —a x EWG
u_ — - -
EWG™ ") —— EWGT Y OX T j>
. . . Nu Nu
Side reaction: SN, reaction
Tol
‘o’ S(O)Tol
S
Cl 66% SN
16 single diastereomer

17
Sterically congested

tertiary halides

H. M. Walborsky and M. Topolski, Tetrahedron Lett., 1993, 34, 7681-7684.

| OMe
COOMe MeONa COOMe SET COOMe
N —— {f-coome™ COOMe
Br Coome ~ MeOH B

l OMe




e

» Reactions involving a metal complex with m-allyl ligand

COOMe

1. LDA, THF COOMe
'
2. (pi-ally)PdCI dimer, TMEDA, CO
72%
18

pKa>=20 H. M. R. Hoffmann, A. R. Otte and A. Wilde,
Angew. Chem. Int. Ed. Engl.1992, 31, 234-236.

oK 1. BEt,

OTf

83%

o ij/\/
C5M95\I + N -50 °C, 40h c.Me /
r— >+ - 5ME5 2.1,
MegP™ THF Me3P~

kinetically \ ijA
J. W. Kang, K. Moseley and P. M. Maitlis, controlied

J. Am. Chem. Soc., 1969, 91 (22), 5970-5977

83%
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» H. Cyclopropanols from carbonyl derivatives via 1,3-bond
formation between the carbonyl and C-beta carbons

O
BusSnLi CoH.. HCl E :OH
KJ\CGHH /Hk o 70% CeH13
SnBU3

no beta-substituent

RMgBr 2 eq. Sml, R
ethyl 3-bromopropionate O
Me;SiCl R
S.-1. Fukuzawa, Y. Niimoto and S. Sakai, OSiMe;
Tetrahedron Lett., 1991, 32, 7691-7694. 70-95%
Li
O HO /
LABN N
> LABN =
heptane, 90 °C
di-tert-alkyl 97-100%
ketone polyalkylated
cyclopropanol

\_ C.S. Shiner, A. H. Berks and A. M. Fisher, J. Am. Chem. Soc., 1988, 110, 957-958. -
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II. Cyclopropanation C-C mutiple bonds with carbenes and
carbenoids

¢ A. Simmons-Smith cyclopropanation

CH,l,, Zn(Cu) or
CHsl,, Zn(Ag) or
CH2|2, EtZZn or

o R3 CH2|2, EtZnl R1 m, " R3

[

-

Ra R4 "RZNCH,I" as R R,
reactive intermediate

H., «H
— CHala, Zn(Cu) b g
Rz R = Ry R

HO HO

[
; | i

Z1 >99:1dr I\zn"j L};'n—f
HE \ O H .H-Hz Hz‘,:}‘.\o H

s 1) EtoZn (5 equiv) Rg,, /\ H H R ™ R F’E} H

‘—O)‘ 2) CHolp (5equiv) = AN X = e N
R - H R
H HO
E-1 >61dr

\_M. N. Paddon-Row, N. G. Rondan and K. N. Houk, J. 4m. Chem. Soc, 1982, 104, 7162-7166. -
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II. Cyclopropanation C-C mutiple bonds with carbenes and
carbenoids

fﬁ__\ 1. EtoZn (5eq.)  'm
BPSO 2. CH,l, (10 eq.) BPSO
o_ O > o. O

K o X ;

Z-allylic ether Foanes
g _ H H
BPSO BPSO WAz
— 1. Et,Zn (5 eq.) \ H Re iz
2. CH,l, (10 eq.) /Aﬁ—\ 0 o &
- H
O, 0 90% d b

E-allylic ether 7<

T. Morikawa, H. Sasaki, R. Hanai, A. Shibuya and T. Taguchi, J. Org. Chem, 1994, 59, 97-103.




A. Mori, I. Arai, H. Yamamoto, H. Nakai and Y. Arai, Tetrahedron, 1986, 42, 6447-6458.

/iProzg CO,iPr IPrOC co,iPr = j iPro
7_( /_( _,fp 'rn‘;(g-:n, OiPr
o_ O ZnEty, CH2I2> O O o O E Rs | Ry D’:'f;fﬁo
Rz%H 81-95% R, \!gi HI%DD g._g*f
>88% de H o H T ,
Ry  Unsaturated acetal R,

>90% ee

kA. B. Charette and H. Juteau, J. Am. Chem. Soc, , 1994, 116, 2651-2652.

LOqiPr iPrO,C CO,iPr
Alkenyl OH
. o, O Zn(Cu), CH,l O O i,
boronic ester B (Cu), CH, 2 B . H.E y
41-60%
H = ‘
W/\H HENy 7381%de R
R4 R,
Asymmetric Simmons-Smith Et2NOSC/,,,/ CONEt,
cyclopropanation O/ <OS
R3 1. \B/ 1.1 eCI) R3
|
Ri = OH Bu - R1\P\/OH
R, 2. Zn(CH,l), (2.2 eq) R,
80-98% yield




“* B. Olefin cyclopropanation with diazomethane/palladium

“Pd-carbene” species as intermediate, only terminal olefins,
1,1-disubstituted, and 1,2-disubstituted olefins are reactive

Me Me

CH,N,, Pd(OAC),

Me Me
R R R R
o. O CH2N; Q O
B > "B
H 5% Pd(OAc
\%\H o Pd( )2 H\Pl\H
C5H11 R = COzlpr 68% de C5H11

R=CPh,OMe  86% de Less hindered direaction

J. E. A. Luithle and J. Pietruszka, J. Org. Chem, 1999, 64, 8287-8297
J. Pietruszka and M. Widenmeyer, Synlett, 1997, 1997, 977-979.




¢ C. Diazoalkanes bearing an Electron-Withdrawing group

(metal catalysts derived from Cu, Rh, Ru, Co, Fe, Os, Pd, Pt, Cr
have been reported to catalyze the diazo reagent decomposition.)

R
EWG

Most common F’[DH]E H. _SO,R H
diazo reagents

NO,

bl b

NE No No

Favor the trans
1Isomer 5+ coy

Metal
carbene

LM M =

Cu, Rh, Ru, Co, etc. L,M=CHC(O)Y

Y(O)CHC=Nz




TBSQ y N,CHCOOEt 185G ¢
Rh2(OAC)s Hu
91%
H etooc” | H
dr 50:50
OTBS

N,CHCOOEt
Rh,(OAc),, DCM

81%

OTBS

relatively rigid systems

H
EtOOC
/D\ = - %coom
. . - H @) e
Enantioselective 0" “COOMe Et0,CCHN,
copper-based 91% ee
) lecul >99% ee, 53%
intermolecular _ (after recrystallization)
cyclopropanation [Cu*] .,, ~OBnN
= OBn >
Y\/ EtO,CCHN, COOEt
Me_ Me
~ 74‘70

C. Bohm and O. Reiser, Org. Lett., 2001, 3, 1315-1318
N. Ostergaard, J. F. Jensen and D. Tanner, Tetrahedron, 2001, 57, 6083.

COOEt ] O.Hobergand D.J.

Claftey, Tetrahedron Lett,
1996, 37, 2533-2536.

OTBS
dr: 31:1
(3 other diastereomers)

88:12 (trans:cis)
93% ee (trans)

Oz
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» Vinyldiazoester reagents in asymmetric catalysis.

s

H \ 0{-'-,’:3\

Ph NS W ':'lf COMe
’ Ph [Rh] ROOC ny, Ph !th"';th
N + r — > —/S
2 | S5-34 Rha(S-TBOIM)4

COOR Ph trans R = p-CgH4C(Me)3
. = H
Me Rhy(OAc) 94% (racemi /U
Mo 534 REnGT ThSP), 6a% (doreen o'5) .
Me S5-38, Rh SDGSF'}q 83% (92%ee, S.5) H 82
(R)-pantolactone Rhg( Hisla  84% (97%de, A, A) O*™0
LIV
Rh—Rh
H. M. L. Davies, P. R. Bruzinski, D. H. Lake, N. Kong and M. J. Fall, 2 S

J. Am. Chem. Soc, 1996, 118, 6897-6907. B .
5-38 Rhy(S-DOSP)4, R = CyoHos

H R
> OR 3
clockwise <) 'CH CHPh
\ mtatmn
Rh
Eullq,r Ilgand Elulk:-,r I|gand Bulky ligand

Diastereoselective rhodium-catalyzed cyclopropanation




(> Ary- and alkynyldiazoester reagents in asymmetric catalysis. N

R! 0
« o
S R! 0 R4
\Lﬁkgme Rhy(DOSP), (175) N ;LLDMG i‘l
2 =
+ \ 07N ~C0uMe
R RH—RH
SRR #} L]
: 5-34 Rh,(S-TBOIM
R! R yield (%) dr ee (%) R = EFQBH‘C{M}GL
Ph Ph 68 92:8 89
Et Ph 91 99:1 56
TMS Ph 84 94:6 65
Ph OBu 66 >97:3 87
Ph OAc 61 >97:3 95 ?J{-{,;}\mam
Rh—Rh
1 o (hwe Pamml vgidh aann
Same trends as those found wit 5-36 Rhy(S-MEPY),

the Vinyl—substituted reagents

oy
H
H

$S
Ph\l//Nz Ph  [Rh] Roocm,J%ph 070 "

coor * Ph R ,n;h%ur{n’
L trans ) S-37 Rhy(S-TBSP)s, R = t-Bu
538, Rhy{S-MEPY],  27% (49%ee, 18,2 175 R = CyoHps Rhy(25-DOSPl,

S-34, Rho(S-TBSP);  90% (B87%ee, 1R,2
5-37, Rhp(S-TBOIM);  63% (77%ee, 1R.25)

K H. M. L. Davies, T. Nagashima and J. L. Klino, Org. Lett., 2000, 2, 823-826. -




s D. Halocarbenes

Me
- Me . Me CBnF, F
; : Zn, cat. |, F 96%

Me Me M

o CBr,F,, PPh; F
— HC=CCgHy; KF, 18-crown-6 J><F
H;7Cg R0%
Y. Bessard and M. Schlosser, Tetrahedron, 1991, 47, 7323-7328.

PTC =Ph3S*Cl- 94%

3 eq. CHCl3, 33% NaOH R Cl Ph3S+Br - 45%
FIC Cl BuyN*Br - 20%

None 0%
S. Kondo, Y. Takeda and K. Tsuda, Synthesis, 1989, 1989, 862-864.
S CFCl, Cl
OB ‘ - - J>< W. R. Dolbier and C. R. Burkholder,
U TiClyLiAlH, F J. Org. Chem . 1990, 55, 589-594.

NG [CITiCFC,] ~ BuO 77%




e

“ E. Carbenes alfa-substituted with heteroatoms other than halogen
» Alkoxycarbene from Fischer carbene complex [(CO)sM=CRi1(OR2); M = Cr, Mo,

-

W; Ri1 = alkyl, alkenyl and aryl]

R,Li

_— =

M(CO)g¢

OL
{GC}EM:<
Ry

i = OR,
s {{}CJEM:<
Ry

™

OMe W
Electron-  (CO)sM= MEGSESERCN B“ﬁA’CN + B uﬁA\
deficient Bu MeO MeO CN
alkenes
M = Mo (THF/65°C/1h) 32% 23%
Cr (PhMe/80°C/2.5h) 26% 24%
W (PhMe/110°C /5 h) 39% 30%
Conjugated OMe i MeO, Bu
alkenes (CO)SMO:< &3 MEt THF 76%
Bu Z "Et *

D. F. Harvey and K. P. Lund, J. Am. Chem. Soc., 1991, 113, 8916-8921.

a single diastereomer

s
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» The reactions of silyl enol ethers with acyloxycarbene-chromium complex

— OCOMe
Cr(CO)g + RILi : - (CO)sCr==
2. MeCOBr Rl
R2
:<OSiMf:2Bu-t MeCO, i’A}ﬁrs1rvn=:219.u-f
i R! R2
R!= Me, R2 = Ph 78%, (E):(Z)=1:1
R! = l-cyclohexenyl, RZ=H 48%, (cis only)
R!=Ph,R2=H 61%, (E):(Z)=6.4"1
C. K. Murray, D. C. Yang and W. D. Wulff, J. Am. Chem. Soc., 1990, 112, 5660-5662.
I t-BuMe,SiO OAc
i L.BuLi  1.BuN'F- .
—‘>-C5Hil 2. Cr(CO)e ; EOBT ‘\__
PMBO " OSiMe;Bu-1 4}—(:51-1”
PMBO
PMB = p-MeOC¢H4CH> 33-38% (3.2: 1)




¢+ F. Intramolecular cyclopropanation of lithiated epoxide

O MgBr Of\\o O/\\O
1. ﬂ CuBr Me,S \ 1. HNMe(OMe) HCI \
2. n-Bu3SnCH,OMOM
2. TsOH, 84%, 2 steps 3= 2
COOEt EtOOC n-BuLi, 90%, two steps MOMO 5

l CH,Br,, nBuLi

LIiTMP
MOMO O/w MOMO O/w 90%
O = O
\/
Li( N
H™ OH

l steps

O

(@)
=
(+-)-chloranthalactone A MOMO

k G. Yue, L. Yang, C. Yuan, X. Jiang and B. Liu, Org. Lett., 2011, 13, 5406-5408.
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“* With

sulfur ylides

Me;S(0)I

NaH, DMSO, 0 °C

Ph

87%

Endo-selective

H
e )
90%
M

H

III. Cyclopropanation of Michael acceptors

Cr(CO);| di, P. Chakrabarti and A. Sarkar,

. O

Me a single isomer J. Org. Chem, 1989, 54, 4

>

T. Takahashi, Y. Yamashit
a, T. Doi and J. Tsuji,

2773-4275.

S. Ganesh, K. M. Sathe, M. Nan

J. Chem. Soc., Chem. Commun,
1993, 224-226.

Cr(CO);

a single diastereomer -




- . .
III. Cyclopropanation of Michael acceptors

** With ammonium ylides

0 (DHQD),Pyr (10 mol%) ~ tBUOLC A
\)W > H
OBn  s,C0;, BrCH,COLt-Bu OBn

(slow addition) 85%

165%, Noyori hydrogenation

9 steps - H
5 p tBuo,C AM
H
OBn
O

N
u \< G. Kumaraswamy and M. Padmaja,

Br
>/ Pt\Buo J. Org. Chem., 2008, 73, 5198-5201.

t BUOJK/ NR3Br

(-)-eicosanoid

t-BuO /

sz
O

L . O)K/NR3 CSHCO; + CsBr

CSQCO3
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III. Cyclopropanation of Michael acceptors
¢ With alfa-halocarbanions and related species
|
EWG! =\ EWG}&_}.\ EWG!  EwWG?
X+ pwgr — XD EWG? —
R R
O Me
1. LDA or LiTMP -BuMe-Si w . .
\()}\SiM B | an=tico ke e co,et  J. S. Nowick and R. L. Danheiser,
i 0 Tetrahedron, 1988, 44, 4113-4134.
64%, E: Z=1:6
I'nlﬁa h:ﬁe
N O N, ,O Me O
AN O—’"N'P\j\@
I ' H“h = --'"Li\
Me Me 3 b -0 % N B Y
E§6 ——— Cis57(90%) E}_ N Me ME-——N—E;NHE“/G? "
nBuLil-78°C; b\.L Y 7t =
O ' L Me :-. H
Me :YH' b S h "".I’H
\b 59 T 60 Ci
Z-56 ———» [rans-58 + cis67 (>9:1) H
h:le I'hil'le
OaN.PQD N.P,,O Me S. Hanessian, D. Andreotti and A. Gomtsyan,
"‘hll' \/%‘ "'r:l' \% J. Am. Chem. Soc, 1995, 117, 10393-10394.
\_ Me  CI me M3

DT
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['V. Cyclopropanation of active methylene compounds

I 10\ KO8z  CHy(CO;Bu-r); + RCHBrCH;Br

CO,Bu-t
1.2-dihaloethane as reagents
CO;Bu-t

malonate gave
low yield R = Me, 76% ; R = Et, 72%

J. E. Baldwin, R. M. Adlington and B. J. Rawlings,
Tetrahedron Lett., 1985, 26, 481-484.

O CH#{CO;Me); N
H-Canhr NaH, refluxing DME n-CgH 7 Y. Gao and K. B. Sharpless,
2% J. Am. Chem. Soc, 1988, 110, 7538-7539

OTs
wm (7, (R

o MeO,C o NVl Cyclic sulfates as reagents
0-50; /a/

L. «.f"fl""-«"'x 68%, endﬂf BOETR] Oxiranes as .
[ SPh cyclopropanation
2. TsCl
OTs reagents
X = SiMey s-BuLi_ (:D
N SiMe; \—51M».=:3 E. Schaumann, A. Kirschning a

2% endo/exo< 0.1  Nd F.Narjes, J. Org. Chem.,
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['V. Cyclopropanation of active methylene compounds

O
0 CH,(CO,Me), O g-= CO,Me
D\/Cl B: " ’
dse i

Tandem E”E E e
cyclopropanation-  100%ee 93.4% ee (36%)
lactonization of [N !
. 0
malonic ester ' CHy(COBu-)y O E’ =CO0,Bu-s
Won NaH, 15-crown-5 } I/j\ ,f' ?
. E7FE | E o)
92% ee 91% ee (48%)

K. Burgess and K. K. Ho, J. Org. Chem, 1992, 57, 5931-5936.
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Cyclopropane Photochemistry
¢ Type-A Rearrangement of 2,5-Cyclohexadienones
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V. Cyclopropane Photochemistry

¢ Rearrangement of 4-Arylcyclohexenones (one double bond
missing comapared to 2,5-Cyclohexadienones)

O 8]
hy oM
| — H
0 g 4 g o
i a
P
Q i — > —_— — &ﬁph
h
PR “Ph PR “Ph Pn i

NCPH Ph

o
0 O
My
T +
Ph FhCM
Ph PhCN

N o



http://en.wikipedia.org/wiki/File:Type_B_Simple.gif

-

V. Cyclopropane Photochemistry

¢ The Di-pi-methane Rearrangement
Two m-systems separated by a saturated carbon atom (a 1,4-diene or an allyl-
substituted aromatic ring) to form an ene- (or aryl-) substituted cyclopropane.
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The Pratt diene rearrangement

(regioselectivity):

Less stabilized diradical center
utilizes its odd-electron density to
open the three-membered ring,
which leads to the more stabilized

Diradical II.
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