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Stereoselective synthesis of trisubstituted cyclopentanes and cyclohexanes.

1,2-Addition/1,4-Addition

Kuethe, J. T.; Wong, A.; Wu, J.; Davies, |. W.; Dormer, P. G.; Welch, C. J.; Hiller, M. C.; Hughes, D. L;

Reider, P. J. J. Org. Chem. 2002, 67, 5993.

0 OH
BHg*SMe, (60 mol%)

Me - g Me

o

Ph Ph

d H a
COQMQ 'O o COQMQ
C\N)‘Z‘ (10 mol%) vy

er=98:2

Me
PhMe, —=20°C, 2 h

(a) RedAl (1.5 equiv.) OH
THF,-40°C,2.5h :

(b) NaOMe-MeOH Q/
THF, A,1h

CO-H
(c) NaOH (3.5 equiv.) 2

67%
MeOH-H,0, rt, 3 h dr > 201

6 examples (yields 53-64%).

Boron-mediated aldol reaction of carboxylic esters.

Anti-selective Aldol

Inoue, T.; Liu, J. F.; Buske, D. C.; Abiko, A. J. Org. Chem. 2002, 15, 5250.

(a) NEtz (2.4 equiv.)

Ph O

O Et

¢c-Hex,BOTT (2.2 equiv.) Ph O OH
CHoClp, -78°C, 2 h

N
Bn SOsMes

(b} PhCHO (1.2 equiv.) N
CHyCly, -78°C - 11,2 h Bn” “SO,Mes
(C) MeOH-H,0,, 1t

NS

93%
dr=95:5

44 examples of both syn and anti-selective aldol reactions {yields 63-98%, %de 34->98%).

Homologation of ketones to carboxylic acids via epoxynitrile rearrangement.

Homologation

Badham, N. F.; Mendelson, W. L.; Allen, A.; Diederich, A. M.; Eggleston, D. S,; Filan, J. J.; Freyer, A. J.;
Killmer, L. B.; Kowalski, C. J.; Liu, L.; Novack, V. J.; Vogt, F. G.; We bb, K. S., Yang, J. J. Org. Chem. 2002, 15, 5440.

CN
LiBr (1.5 equiv.}
Y Ho0 (1.9 equiv.)
» COH
MeCN-DMF (1:1), 91 °C 2

54%

5 examples (yields 19-75%).
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Tandem aldol-allylation reaction. 1,2-Addition
Wang, X.; Meng, Q.; Nation, A. J.; Leighton, J. L. J. Am. Chem. Soc. 2002, 124, 10672.

0 j OH OH
u ) O/\ (1.5 equiv. )
PhMe, 40 °C, 60 h
71%
dr=91:9
9 examples (yields 30-71%, %de 30-84%,).
Synthesis of acetals from aldehydes and ketones using bismuth triflate. Acetalization

Leonard, N. M.; Oswald, M. C.; Freiberg, D. A.; Nattier, B. A.; Smith, R . C.; Mohan, R. 8. J. Org. Chem. 2002, 15, 5202.

O (MeO)sCH (1.5 equiv.) MeO. OMe o} HOCH,CH,OH (4 equiv.) L

Bi(OTf)3 (0.1 mol %) ! Bi(OTf)z (1 mol %)
H - H ! H -
MeOH, A, 3h ' fluorobenzene, A, 5 h /©><
Cl 90% Cl ! Cl 76% Cl

32 examples (yields 68-98%}).

y

Stereoselective Zr-catalyzed addition of TMS-enol ethers to imines. 1,2-Addition
Kobayashi, S.; Kobayashi, J.; Ishiani, H.; Ueno, M. Chem—Eur J. 2002, 8, 4185.

OTMS
CaoFs CoFe Z~0Ph OH
OO e OO /\)N]\ = (12 equw‘,) NH O
OH A (10 mol%) /\/K/U\
OO OO BnO H CH,Clp, —45 °C, 1d BnO : OPh
Et
CoF
2o 89%
dr=96:4
er=98.51.5
11 examples {yields 54-96%, %de 42-96%, %ee 80-97%).
Stereoconvergent Peterson olefination. Olefination

Perales, J. B.; Makino, N. F.; Van Vranken, D. L. J. Org. Chem. 2002, 67, 6711.

(a) LDMAN (3 equiv.)
THF,-45°C, 35h
AlCl3 (3.1 equiv.)

\X(Sph ) BnO@CHO (2 equiv.) \></\©\ PhNMe, (4 2 equiv.) \></\©\
KOAG (8.5 equiv.) o
™
S KH (3.7 equiv.) oBn CH2012, m1h

-78°C,3h 90% Corylifolin
(c) AcOH, 60 °C, 10 h v
68%

2 examples {yields 68%). Application to the total synthesis of {+) -3-hydroxybakuchiol is alsc reported.

Ring expanding cyclopentane annulations. Olefin Cyclization/Pinacol Rearrangement
Overman, L. E.; Wolfe, J. P. J. Org. Chem. 2002, 67, 6421.

T,0 (1.3 equiv.)

DTBMP (1.25 equiv.)
—_—— > N\ H

f—
o

/// OTES Tf,0 (1.25 equiv.)
. N/ 5

CHyClp, -78°C, 3 h DCE, -20 - 65°C, 18 h

85%
dr > 20:1

56%
dr > 20:1

17 examples (yields 27-90%, %de 20->90%).
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Heck-type olefination of arene carboxylates via decarboxylative palladation.
Myers, A. G.; Tanaka, D.; Mannion, M. R. J. Am. Chem. Soc. 2002, 124, 11250.

@ (1.5 equiv.)

Pd(O,CCF3), (20 mol%)

\J

MeO:@COQH MeO [
MeO OMe Ag-CO3 (3 equiv.) MeO OMe
DMSO-DMF (1:20), 120 °C, 1 h

91%

18 examples (yields 42-99%).

sp?-sp? Coupling

Stereodivergent synthesis of 15-F, isoprostanes.
Schrader, T. O.; Snapper, M. L. J. Am. Chem. Soc. 2002, 124, 10998.

Olefin Metathesis

COH

TBSO (a) (IMesH,)(PCys)ClL,Ru=CHPh (2 mol%) TBSO 1o
: H oct-1-en-3-0l (4 equiv.) E E
Gj CHClp, 1, 3h
» L e >
I (b) PCC (1.2 equiv.) s z
8BS0 M CHzClz, 1, 12 h HO £
(€} 15 (1.6 mol%) 15-Forei ¢
CHZC[Z 1t, 25 h -Fo-1SOprostane
47%
Syntheses of 8 15-F-isoprostanes are reported.
Stereoselective Rh-catalyzed tandem 1,4-addition/aldol reaction. 1,4-Addition/1,2-Addition
Yoshida, K.; Ogasawara, M.; Hayashi, T. J. Am. Chem. Soc. 2002, 124, 10985.
O OH
F—< }B@
0O (1 equiv.) +Bu Et
5 P [Rh(OMe)(cod)lp (3 mol%)
“BU -
EtCHO (0.91 equiv.)
PhMe, 11,2 h F
72%

syn:anti=12.4:1

8 examples (yields 72-99%, 5.7:1 syn:anti>21.4:1).

Enantioselective addition of diethylzinc to ketones.
Garcia, C.; LaRochelle, L. K.; Walsh, P. J. Am. Chem. Soc. 2002, 124, 10971.

H
N\S/'O
o\\S/NH 4 0 A (2 mol%)
~0 OH N ZnEt, (1.6 equiv.)
HO Ti{O-Pr)4 (1.2 equiv.)
PhMe, 11, 26 h
A

11 examples {yields 24-85%, %ee 70->99%).

1,2-Addition

Enantioselective Mo-catalyzed olefin metathesis.
Teng, X.; Cefalo, D. R.; Schrock, R. R.; Hoveyda, A. H. J. Am. Chem. Soc. 2002, 124, 10779.

. . A (5 mol%)

i-Pr i-Pr

” MeQ THF (10 equiv.)
cl R P

W07 )1 'O PhH, 4°C, 1d
OO +Bu i-Pr

R A

10 examples (yields 45-94%, %ee 62-96%).

Olefin Metathesis

88%
er=955
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Enantioselective phase-transfer catalysed alkylation of +butyl glycinate Schiff base. Alkylation
Kita, T.; Georgieva, A.; Hashimoto, Y.; Nakata, T.; Nagasawa, K. Angew. Chem. Int. Ed. 2002, 41, 2832.

0 (2 equiv.) Ph N

Y Ot-Bu

A (33 mol%)
Ph N Ph
G \)J\Ot—Bu :
KOH (5 equiv.)

Ph CHoClp, 0°C, 95 h
81%
er=95:5
9 examples (yields 61-85%, %ee 76-90%).
Total synthesis of (-)-galanthamine via an intramolecular Heck reaction. Heck Reaction

Trost, B. M.; Tang, W. Angew. Chem. Int. Ed. 2002, 41, 2795.

NC OH
Pd(OAc), (15 mol%) - -
o}
_

dppp (15 mol%)

MeO Br T ™  MeO AT TS > MeO
AgoCO3
PhMe, 107 °C, 1 d
CHO 91% NMe
(-)-galanthamine
Stereoselective Diels—Alder reaction of a quinone sulfoxide. [4+2]-Cycloaddition

Carreno, M. C.; Ribagorda, M.; Somoza, A.; Urbano, A. Angew. Chem. Int. Ed. 2002, 41, 2755.

o}

OTBS S(O)’M TBSO Me
)
OMe G (2 equiv.) “"OCOPr v
X -— = e
T Me CH,Clp A, 1d air, 1t, 16 h

OCOPr 52%

OMe O OMe O
rubiginone C,

Total synthesis of rubiginones Ay and Co,.

Total synthesis of (+)-peduncularine via a [3+2]-cycloaddition of a cyclohexenylsilane and chlorosulfonyl isocyanate. [3+2]-Cycloaddition
Roberson, C. W.; Woerpel, K. A. J. Am. Chem. Soc. 2002, 124, 11342.

SiMe,Ph (a) CISO,NCO (1.1 equiv.) SiMeyPh
CHoClp, —45°C, 13 h
5 - NS E
(®) Na,S0; (25% aqueous)
i, 22 h o] 68%
regioselectivity = 91:9 (x)-peduncularine

2 examples (yields 68-76%, 82:18 = regioselectivity < 91:9).

Stereoselective Al-catalyzed tetracyclization. Tetracyclization
Mi, Y.; Schreiber, J. V_; Corey, E. J. J. Am. Chem. Soc. 2002, 124, 11290.

MeoAICL (2.5 equiv.)
CHxCly, =94 °C, 15 min

b
o

(+)-onocerin
72%
dr=7:1

TBAF (2.5 equiv.)
THF, rt, 1 h

HO
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Stereoselective TiCl,Cp,-catalyzed tandem cyclization/addition reactions. Cyclization/1,4-Addition
Gansauer, A.; Pierobon, M.; Bluhm, H. Angew. Chem. Int. Ed. 2002, 41, 3206.

MeoNOG ;
TiCloCps (20 mol%) 1 TiCloCp2 (20 Mol%)
0 Zn (2 equiv.) HO, ' Zn (2 equiv.)
collidinesHCI (2.5 equiv.) y/ . 0O collidinesHCI (2.5 equiv.)
O \\ 22 CoNMe, (9 equiv.) : & e (9 equivy)
EtOAc, it — A, 4d \ ] , EtOAc, it — A, 4d
68% 78%
E:Z=96:4 ! dr=56:44

10 examples (yields 51-78%).
Synthesis of carbinols from addition of organometallic reagents to N-acy! pyrroles. 1,2-Addition
Evans, D. A;; Borg, G.; Scheidt, K. A. Angew. Chem. Int. Ed. 2002, 41, 3188.

0 OH : o] OH
PhMgBr : : DIBALH :
; N)J\/\Ph — = g N/k"'/\Ph N N)J\%Ph e N
— CH,Clp, —48 °C, 4 h ] Pn A CH,Clp, ~78 °C, 2 h —
86% 2 86%

13 examples {yields 55-95%).
Total synthesis of (—)-indolizidine 167B via Ru-catalyzed ring rearrangement metathesis. Olefin Metathesis
Zaminer, J.; Stapper, C.; Blechert, S. Tefrahedron Lett. 2002, 43, 6739.

Coz o. , (2 Cl(CysP)RU=CHPh (5 moi%) _ OH (a) Dess-Martin periodinane H
N WO CHiCl, A, 41 M CHoClp, 1t, 2 h
- N X - N
Y (b) TBAF | (b) Hyp, Pd/C (10%)
/ THF, 0 °C — 1t Cbz MeOH, 11, 15 h hPr
92% 58%
Total synthesis of (-}-indolizidine 167B.

Co-catalyzed carbonylative ring expansion of epoxides and aziridines. Carbonylative Ring Expansion

Mahadevan, V.; Getzler, Y. D. Y. L.; Coates, G. W. Angew. Chem Int. Ed. 2002, 41, 2781.

[CpsTI(THF)LICO(CO)4] (5 mol%) N7 [CpeTITHF)IICO(CO) (5 mol%)
~ ©O > N\ 0 E N > N
I

CO (6200 kPa) 0 CO (6200 kPa) ( o)
DME, 60 °C, 4 h DME, 60 °C, 6 h Ph
90% 90%
12 examples {yields 35-99%).
Stereoselective pinacol-type rearrangement of 2,3-epoxy alcohols. Rearrangement
Matsubara, S.; Yamamoto, H.; Oshima, K. Angew. Chem. Int. Ed. 2002, 41, 2837.
; _OH
OH  [CHy(Znl),] (2.2 equiv.) i o) [CHx(Znl),] (2.2 equiv.) P
- ! NI o N
THF, 0°C —1t, 1d b P O THF0°C 1t 1d P
er=93.56.5 63% er=99.5:0.5 75%
er=83:17 ! er=96:4

14 examples (yields <1-77%).
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Smiy,-mediated mixed tandem aldol/Evans-Tischenko reaction. 1,2-Addition/Reduction
Shotwell, J. B.; Krygowski, E. S.; Hines. J.; Koh, B.; Huntsman, E. W. D .; Choi, H. W.; Schneekloth, J. S.;
Wood, J. L.; Crews, C. M. Org. Lett. 2002, 4, 3087.

OHG
0 BY (1.2 equiv.) ?H OH HO o
Br Smly (2.5 equiv.) Br HO
I OTIPS - | | OTIPS  ________ - 5
acetaldehyde (8 equiv.) OHC
THF,0°C,4h OH O OH
96% o
Luminacin D
Regio- and stereoselective Ru-catalyzed ring closing metathesis. Ring Closing Metathesis

Nicolaou, K. C.; Vassilikogiannakis, G.; Montagnon, T. Angew. Chem. Int. Ed. 2002, 41, 3276.

N_ _N
A (10 mol%)
Clwgy .
cIrr Ny CHoClp, 40 °C, 3 h
PCys 80%
A P-BICsH4CO,
Total synthesis of Coleophomones B and C.
lodine-copper exchange using sterically hindered cuprates. I-Cu Exchange/Electrophilic Addition

Piazza, C.; Knochel, P. Angew. Chem. Int. Ed. 2002, 41, 3263.

o}

CHO CHO )l\ CHOC O
| (Neopentyl}o,Culi (1.2 equiv.} Cu(neopentyl)Li CI (90 mol%)
THF,-30°C,2h THF, rt, 30 min
70%
13 examples (yields 60-95%).
Transannular inverse-electron-demand Diels—Alder reaction of a [3](1 ,3)Indolo[3](3,6)pyridazinophane. [4+2]-Cycloaddition
Bodwell, G. J.; Li, J. Angew. Chem. Int. Ed. 2002, 41, 3261.
(8) NaHMDS GO:Me COMe
NH THF, -78°C,1h N (a) NaBH,4 N
(b) CICOMe CF3CO.H
Q ] NN PhH,0°C —»rt,12h O PhH, 0°C —1t,12h Q
1 k- L
N 2N (¢} N,N-diethylaniline N (b) PDC O N
A1h celite
96% CH.Cl,, 11, 3d g
30%
Formal total synthesis of ()-Strychnine.
Synthesis of benzodiazepine and benzodiazocine derivatives via addition of ureas to arynes. Addition
Yoshida, H.; Sirakawa, E.; Honda, Y.; Hiyama, T. Angew. Chem. Int. Ed. 2002, 41, 3247.
OMe o OMeO
SiMes /U\ CsF (2 equiv.) NMe
+ MeN” ~NMe —_— )
OTt / n3h N
77% Me

13 examples (yields 20-89%).
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Stereoselective TiCls-RsNX-induced intramolecular aldol cyclization. 1,4-Addition/1,2-Addition
Yagi, K.; Turitani, T.; Shinokubo, H.; Oshima, K. Org. Lett. 2002, 4, 3111.

‘ o]
TiCls (1.2 equiv.) O OH b P20 O PR Tic, (1.2 equiv.) o) :)J\Ph
0 BuaNI (1.2 equiv.) P : BugNI (1.2 equiv.) :
)J\/\/\/CHO e Ph ‘ ! AN = = Ph
Ph™ ™ CH.Clp, 0°C, 1h o ; CH.Clp, 0°C, 1h .
' *
90% ‘ 99%
dr > 99:1 dr > 99:1
13 examples (yields 25-99%, %de 50->98%).
Conjugate addition of mixed diorganozincs and organozinc cuprates to nitro olefins. 1,4-Addition
Rimkus, A.; Sewald, N. Org. Lett. 2002, 4, 3289.
BuZnCH,SiMes (1.8 equiv.)
TMSBr (2.5 equiv.) CN(CH2)3ZnCu(CN)(CHz)sCN (2 equiv.)
Cu(OTNs (5 mol%) @\/\ TMSCI (2.5 equiv.)
NOz NMP (3.1 equiv.) = "NO; THF, -78 - -10°C, 18 h NO2
THF,-30°C — 1119 h 67%
72% CN
14 examples (yields 45-89%).
Synthesis of (—)-sibirine via a radical-initiated 6-exo-spirocyclization. Spirocyclization

Koreeda, M.; Wang, Y.; Zhang, L. Org. Lett. 2002, 4, 3329

(a) t-BuOK (2 equiv.) CO,Me (a) Na (20 equiv.),
OTBS paraformaldehyde OTBS SePh BusSnH ( 2 equiv.) i EtOH (20 equiv.)
@f\/\ +BuOH, it 1 h : ) AIBN (cat.) N —20°C > 11, 2h
NH > N _— ) >
1 1 . .
CO,Me (b) PhSeH Of\/\co Me PhMe, A, 7 h (b} LiAIH, (10 equiv.)
SO.Ph T2 PTSA (cat) SOPh 2 60% THF, tt, 30 min
m2h SOzPh HF (45% aq.) i
53% (c) MeCN, 1t, 90 min  (7)-sibirine
78% (2 steps)
Application of a combined B-lactone/cross metathesis strategy to (+)-Brefeldin A. Annulation/Metathesis

Wang, Y.; Romo, D. Org. Lett 2002, 4, 3231.

Y cl

TBDPSO, e o g
) TiCls (2.5 equiv.) POys (2.5 moi%) P
., H CHO - ° OTBDPS (OEt),
OTBDPS ————————» 2 - H
CH2C]2, —78 °C, 2h o] o] CHO fe} 0
TIPSO
TIPSO \ (Eto)z)j\)J\O TIPSO _
™S 90% (2 equiv.)
dr>1§_1 CHyCly, A, 22 h
. 86%

Total synthesis of {(+)-Brefeldin A.

Synthesis of 2-deoxysugars from D-glycals using CeClg7H,0. Acetalization/Sy2' Addition
Yadav, J. S.; Reddy, B. V. S.; Reddy, K. B.; Satyanarayana, M. Tetrahedron Lett. 2002, 43, 7009.

CH,CHCH,0OH (2 equiv.)
CeClz*7H,0 (1.5 equiv.)

L.
?

CH,CHCH,0H (2 equiv.)

0_ .0
CeClas7H,0 (1.5 equiv.) ACO/\O“ ~
MeCN, A, 75h Ao NF

Nal (1.5 equiv.}
MeCN, A, 6.5h OAc
87%

24 examples (yields 75-90%).
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Synthesis of dihydropyrans via a silyl-Prins type reaction.
Dobbs, A. P.; Martinovic, S. Tetrahedron Lett. 2002, 43, 7055.

= OH

TMS

R R.CHO (1 equiv.)
InCls (1 equiv.)

.

CHoClp, 11, 5= 12h

L

R'Y ~07 “R?2

16 examples {yields 39-90%)

1,2-Addition/Cyclization

R’ R? Yield
H n-C5H1 1 65%
H Ph 39%
C Ha n-C5H1 1 65%
CHj Cyclohexyl 69%

Stereoselective Ru-catalyzed intramolecular amidation of saturated C-H bonds.
Liang, J. L;; Yuan, S. X;; Huang, J. S.; Yu, W. Y; Che, C. M. Angew. Chem. Int. Ed. 2002, 41, 3465.

Ar
N
Ar N Ar  Ar= : O
S )
Ar A

Enantioselective Cyclization

A (10 mol%})
Phl{(OAc), (1.4 equiv.)

-
¥

AloO3 (2.5 equiv.)
PhH, 80°C,2h

21 examples (yields 20-88%. %ee 46-87%).

Stereoselective phase-transfer dihydroxylation.
Bhunnoo, R. A.; Hu, Y.; Laine, D.; Brown, R. C. D. Angew. Chem. Int. Ed. 2002, 41, 3479.

Et
Br

Bu

Enantioslective Dihydroxylation

Br A (1 equiv.)
KMnOyq4 (1.5 equiv.)
—>
CHoClo, =60 °C, 1 h

8 examples (yields 19-55%, %ee 63-80%)

Ru-catalyzed intermolecular Pauson-Khand reaction directed by a pyridylsilyl group.

Itami, K.; Mitsudo, K.; Yoshida, J. Angew. Chem. Int. Ed. 2002, 41, 3481.

Pauson—Khand

=—Ph (1.5 equiv.) Ph E =—C4His (1 5 equiv.) o O
/@ [Ruz(CO)42] (5 mol%) ! /@ [Ruz(CO)42] (5 mol%) CgHia
) > v CqHg - .
8 CO (1 atm.) o ! A CO (1 atm) 89:11
82 PhMe, 100 °C i PhMe, 100 °C CqHg CeHis  CaHg
55% ! 55%
11 examples (yields 40-91%).
Asymmetric alkylidene carbene 1,5-CH insertion. 1,5-CH Insertion
Green, M. P.; Prodger, J. C.; Hayes, C. J. Tetrahedron Lett. 2002, 43, 6609.
0TBS
R (a) NaClO,
YY\OTBS TPAP NaH,PO,
i KHMDS (2 equiv.) — NMO — +BUOH-H,0 —
— > A~ 'OTBS — [ "OTBS . ~""'OTBS
Et,O N~ " MeCN N (b) NaBH, O N ™
EN 49% H oTBS 85 % ~oTBS MeOH y otes
73 %

Br

Formal total synthesis of (+)-lactacystin.
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