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W(CO)g-amine catalyzed exo- and endo-selective cyclizations of w-alkynyl silyl enol ethers. Cyclization

Kusama, H.; Yamabe, H.; lasawa, N. Org. Lett. 2002, 15, 2569.

TIPSO W(CO)s (0.1 equiv.) TIPSO
DABCO (2 equiv.)

e
THF, hv,1 —>18.5h

E10,C CO2F

100%
exo:endo > 99:1

Et0,C CO,Et

W(CO)g (0.1 equiv.) TIPSO
BusN (4 equiv.)

—_—
PhH, hv,2 - 21h

Et0,C CO.Et

73%
exo:endo = 11:89

5 examples (yields 73-100%). The tandem cyclization of bis-alkynyl silyl enol ethers is also reported.

Chelation-controlled conjugate addition/annulation of alkenenitriles with w-chloro Grignard reagents.

1,4-Addition/Annulation

Fleming, F. F.; Zhang, Z.; Wang, Q.; Steward, O. W. Org. Lett. 2002, 15, 2493.

(a) +BuMgCl (1.2 equiv.)
CN THF, =78 °C, 10 min

{ S (b)Cm
gT]/\/\C] (1.5 equiv.)
OH

-78°C—m,2h

68%

T
T

7 examples (yields 56-75%).

Enantioselective Rh-catalyzed hydrogenation of (E) and (Z)-B-(acylamino)acrylates.

Lee, S-G.; Zhang, J. Y. Org. Lett. 2002, 4, 2429.

0
Me‘N)J\N’Me NHAc
)\/002&
/
PP PPhy
A

Hydrogenation

Ho (14.7 psi)
A (1.2 mol%) NHAc

- /K/COQET

Rh(COD),BF,4 (1 mol%)

100% conversion

CHoClp, 1t, 12 h
er=97.3:2.7

9 examples {conversion 100%, %ee 75.6-97.4%).
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Polymer supported Ru-catalyzed ring closing olefin metathesis. Ring Closing Metathesis
Akiyama, R.; Kobayashi, S. Angew. Chem. Int. Ed. 2002, 14, 2602.

4 POy ph | PFe” COMe A (20 mol%) =
= N X -
hexane-PhMe (10:1), A, 12 h N CO,Me

]
Ph
Cl Ts 08% Te

7 examples (yields 57-98%).

Co-mediated rearrangement of cyclic enol ethers. Ferrier Rearrangement
Carberry, D. R.; Reignier, S.; Myatt, J. W.; Miller, N. D.; Harrity, J. P. A. Angew. Chem. Int. Ed. 2002, 14, 2584.

0OC)6C . ) 0OC)sCo
(©Cs "; A cone TiCly (15 equiv.) (OCs /2 5
Z4 o ; = :
n-Bu CHCly, 8202' 30 min n-Bu CO,Me
8 examples (yields 70-98%).
Enantioselective Al-catalyzed synthesis of cyanohydrins. 1,2-Addition

Casas, J.; Njjera, C.; Sansano, J. M.; Saa, J. M. Org. Lett. 2002, 15, 2589.

NEt, (a) A (10 mol%)
S Ph3PO (40 mol%) S
X Moo 4AMs ¢

o Al-Cl N TMSCN (9 equiv.) N
OO — PhMe, —20 °C, 36 h —
NEt, CHO > —OH
(b) TFA NG
A >98%
er=96:4

13 examples (yields 70-99%, %ee 66->99%).

Enantioselective Cu-catalyzed addition of alkynes to enamines. 1,2-Addition
Koradin, C.; Polborn, K.; Knochel, P. Angew. Chem. Int. Ed. 2002, 14, 2535.

B
Al A (5.5 mol %) Ph
O ~N lll e CuBr (5 mol %) //
PPh, X"y + Ph——= — Pr
) : PhMe, rt, 1 N
OO (1.3 equiv.) (1 equiv.) Bn~ Al
91%
X er=91:9

13 examples (yields 50-99%, %ee 54-90%).

Enantioselective Zn-catalyzed addition of terminal alkynes to aldehydes. 1,2-Addition
Byoall, D.; Frantz, D. E.; Carreira, E. M. Org. Lett. 2002, 15, 2605.

1 2 : 0

o Zn(0Th, (1.1 equiv.) on R R Yield %ee
JJ\ Ve R (+)-N-methyl ephedrine (1.2 equw.L CeHiy SiMes 90%  95%
R” “H — NE& (1.2 equi > RN i-Pr  Ph 96%  92%
3P(hM eqt“"’-) X, tBu  (CHp),Ph 85%  99%

er R Ph  (CHp)Ph  67% 89%

14 examples (yields 67-96%, %ee 80-99%).
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Improvement of the enantiomeric excess in the asymmetric Michael addition of indoles to alkylidene malonates. 1,4-Addition
Zhou, J.; Tang, Y. J. Am. Chem. Soc. 2002, 124, 9030.

Ny Ph., _CH(CO,Et),
B A (12 mol%)

N N CO,Et CU(Cl04)4*6H50 (10 mol%)
Gy e DY - \
0 0 COEt N HFIP (2 equiv.) N

N H Me,CO-Et,0 (1:3), —25 °C, 5 d h
A ’\)—< (1 equiv.) (1.2 equiv.) 84%
(6] er=95.5:5.5

13 examples (yields 73-99%, %ee 60-92%).

Total synthesis of ()-ingenol. [2+2]-Cycloaddition/Fragmentation
Winkler, J. D.; Rouse, M. B.; Greaney, M. F.; Harrison, S. J.; Jeon, Y. T. J. Am. Chem. Soc.
2002, 124, 9727.

(a) KoCO3
MeOH, rt, 36 h
(b) LiAlH (2 equiv.), rt, 40 min

hv (c) DBU,200°C, 1d

MeCN-Me,CO (9:1),0°C, 16 h (d) TBSCI (1.3 equiv.)

60% imidazole (3.3 equiv.}
DMAP (cat.)
CHoxClp, 1t, 14 h
35%
Application to the total synthesis of {+)-ingenol.
Synthesis of (—)-pinolidoxin from a common silacyclic precursor. Nucleophilic Addition

Liu, D.; Kozmin, S. A. Org. Lett. 2002, 4, 3005.

(a) mCPBA (2 equiv.}, CHoCly, 1t HO.,,
oh Ph {b) PrMgCl (5 equiv.) on - A o
‘s CuCN (50 mol%j), Et,0, 40 °C H O
1 - N - HO O l
§\ < (¢) Me,C(OMe); (4 equiv.) 0 o}
H PPTS (5 mol%), CHoCly, rt, 90 min 07/\ l
0 KH (6 equiv.)
{d) BuOOH (6 equiv.), DMF, rt (©)-pinolidoxin
68%
Both enantiomers are employed in the synthesis.
Microwave-accelerated Pd-catalyzed Suzuki reaction in water. sp2-sp? Coupling

Leadbetter, N. E.; Marco, M. Org. Lett. 2002, 4, 2973.

: “BOH): (1 equiv.) @
Na,COs (3 equiv.) B(OH): (1 equiv.)

@\ Pd(OAC)» (0.4 mol%) A ; /©/l Na,COj3 (3 equiv.) O
g7 TBr TBAB (1 equiv.) S : HO,C Pd(OAC), (0.4 mol%) HO,C

Ho0, uw, 150 °C, 5 min Ho0, uw, 150 °C, 5 min
70% 87%

25 examples (yields 45-96%).

Enantioselective synthesis of cyclobutanones. [2+2] Cycloaddition
Ghosez, L.; Mahuteau-Betzer, F.; Genicot, C.; Vallribera, A.; Cordier, J . F. Chem.—Eur. J. 2002, 8, 3411.

x>
L .
lYIe Q N (1.1 equiv.) H
_y N\)J\N Tt,0 (1.2 equiv.) 0
\)3 cyclohexene (4 equiv.)
MeO -
CHoCly, 11, 3 h H N—Ts
CClg=H,0, 1t 12 h 700 Me
er=96:4

21 examples (yields 32-89%, %ee 0-98%).

Synthesis 2003, No. 1, 147-154 |SSN 0039-7881 © Thieme Stuttgart - New Y ork

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



150

SYNTHESISALERTS

Enantioselective cationic oxazaborolidine-catalyzed Diels-Alder reaction .
Ryu, D. H.; Lee, T. W.; Corey, E. J. J. Am. Chem. Soc. 2002, 124, 9992.

15 examples {yields 33-99%, %ee 69-99%).

H Ph o
O;(--Ph CHO cyc[opgtf;eﬂgl(/;)equiv.)
*N._ O q >
208 0 CH,Clp, ~95°C, 1 h
o-Tol
A

[4+2]-Cycloaddition

CHO

De

H
95%
exo:endo = 92:8
er=97:3

Total synthesis of dendrobatid alkaloid 251F via Ru-catalyzed ring closing metathesis
Wrobleski, A.; Sahasrabudhe, K.; Aubé, J. J. Am. Chem. Soc. 2002, 124, 9974.

p Me A (6 mol%)
Cl., |Cy3 5 ethylene (atm.)
CI’F}U:Ph T encn "\
PCys CHyCly A\
A e} 93% K

Ring Closing Metathesis

"\
OH
251F

Total synthesis of alkaloid 251F {13 steps, overall yield 5-8%).

C2-Amidoglycosylation: the scope and mechanism of nitrogen transfer.
Liu, J.; Gin, D. Y. J. Am. Chem. Soc. 2002, 124, 9789.

A (2 equiv.)

TH0 (2 equiv.)
o~ PIVO TMSNHAC (3 equiv.)
é o PhNEt, (4 equiv.)

I Ny BnO i .
_ BnO NHCbz

S HO A~ OMe (3 equiv.)
A Ty

CSA (2 equiv.)

65%

12 examples (yields 51-77%).

Amidoglycosylation

NHAc

PIvO NHCbz
BnO 0 :
BnO OwOMe
(6]

Asymmetric 6r-azaelectrocyclization.
Tanaka, K.; Katsumura, S. J. Am. Chem. Soc. 2002, 124, 9660.

Electrocyclization

HO
/ CHO COoEt
EtO,C QA (a) LiAlH4 \
OH / A (1 equiv.) o Et,0
e N EE— HN
— CHClg, rt " “NTs (b) Mn02 —
NH, NTs 99% Et,O, rt, 3 min NTs
A SiO,
69%
Application to a formal synthesis of 20-epiuleine is reported.
Enantioselective formation of eight-membered rings from alkeny! Fischer carbene and ketone enolates. Cyclization
Barluenga, J.; Diéguez, A.; Rodriguez, F.; Florez, J.; Fananas, F. J. J. Am. Chem. Soc. 2002, 124, 9056.
OTMS (a) BuLi (1 equiv.) K P
OMe THF,0°C - -78°C [cn o= (@) THF, A, 3h H o R
. Y »  HO™ T
= -
[Cr] Ph + (b) CHyCHCH,Li (3 equiv.) )\ (b) HCI (conc.) _ED
Et THF, 78°C >t Tt Me,CO, 11, 15 min Ui
() S0, At & LI
53%
71%
er>99:1

6 examples (yields 69-82%, %ee >98%).
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Formal total synthesis of ascidiatrienolide A and the didemnilactones.
Firstner, A.; Schlede, M. Adv. Synth. Catal. 2002, 344, 657.

Ring Closing Metathesis

4
Mes’N\rN‘Mes \
Cl. A (2 mol%)
ae= o . . > o "0
pCy,Ph o CHxClp, A, 1d o\_ OMe
A o]
79%
E:z=1:28
4 examples (yields 43-83%, 1:2.8 = E:Z = 8.4:1).
Ru-catalysed enyne metathesis. Metathesis
Randl, S.; Lucas, N.; Connon, S. J.; Blechert, S. Adv. Synth. Catal., 2002, 344, 631.
o hevs A (10 mol%) TSN© 77N
“Ru= Ts Ts CH,=CH, Ni(cod),
-\ =~ N N — T e
| =0t
Y3 CH,Cl,, 50 °C, 3 h PhMe, 80 °C
0, 0,
A 62% ToN._ NW% 82%

9 examples of enyne metathesis (yields 49-99%).

Oxidative cyclization based on reversing the polarity of enol ethers and ketene dithioacetals.
Liu, B.; Duan, S.; Sutterer, A. C.; Moeller, K. D. J. Am. Chem. Soc. 2002, 124, 10101.

Foge

RVC anode
Pt cathode, undivided cell
0.03 M Et4NOTs

MeOH-THF (3:7)
8 mA, 2F/mole
71%

29 examples (yields 20-96%).

Oxidative Cyclization

\A_f//(o

/(SJ o OJ\N‘HO 24

(+)-Nemorensic Acid

Regio- and stereoselective Ni-catalyzed ring-closing carboxylation of bis-1,3-dienes.
Takimoto, M.; Mori, M. J. Am. Chem. Soc. 2002, 124, 10008.

Ring Closing Carboxylation

Ni(acac), (10 mol%)
PhsP (20 mol%)

Ni(acac), (15 mol%)
Ph3P (30 mol%)

S~ CO, (1 atm.) ' S~ CO, (1 atm)
TSN [ — , TsN > TsN
XX EtZn (45 equiv.) : Ny PhyZn (4.9 equiv.) : Ph
THF, 1t, 19 h ' THF, 1t, 20 h H
94% i 90%
9 examples (yields 56-95%).
Enantioselective Fe-catalyzed addition of amines to ketenes. 1,2-Addition
Hodous, B. L.; Fu, G. C. J. Am. Chem. Soc. 2002, 124, 10006.
=y
@ fe) A (2 mol%) CN o
= |

- | 2-cyanopyrrole (2 equiv.
o d yanopyrrole (2 equiv.) /f N)H/Et
d) PhMe, rt —
%j\ Ph)J\Et ' Ph
93%

er =955

7 examples (yields 80-96%, %ee 81-98%).
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Diastereoselective azomethine ylide [1,3]-dipolar cycloaddition.
Sebahar, P. R.; Osada, H.; Usui, T.; Williams, R. M. Tetrahedron, 2002, 58, 6311.

Ph

Me -

OHC OMe . Ph., <
Me (1.2 equiv.) 0
Eh 3A Ms N

Ph,,,(\o " L Me - [e]
HN A o MeQ ) COEt
0 {  (15equiv) Me Q 74 2
EtO,C HN
PhMe, 60 °C, 1 h
82%

[1,3]-Cycloaddition

Application toward the synthesis of (+) and (-)-spirotryprostatin .

Addition of allylzinc reagents to 3-alkoxy-y,3-disubstituted alkenyllithium compounds.

Carbometallation

Bernard, N.; Chemla, F.; Ferreira, F.; Mostefai, N.; Normant, J. F. Chem.—Eur. J. 2002, 8, 3139.

AMIBT 4 squiv) (a) HCI

MeOH, 65

Li
MOM/Q\J ZnBr, (4 equiv.) MOl\ﬁ_)\/'\/\
FPr Y Et,0, 55 - —25°C, 3-7h Pr RS

: 72%

63%

11 examples of carbomatallation (yields 52-79%).

°C,4h PO
(b} Io (1.5 equiv.) U

MeCN,-35°C -1, 18 h

Asymmetric Rh-catalyzed Michael addition of a-cyanopropionates to acrolein. 1,4-Addition
Motoyama, Y.; Koga, Y.; Kobayashi, K.; Aoki, K.; Nishiyama, H. Chem.—Eur. J. 2002, 8, 2968.
Me A (2 mol%) NC Me
o 0. o [{RhCl{c-octene),}o] %, o
S— ; \_7 NC — OHC
N N—. acrolein (1.5 equiv.)
B SnMesN = i © PhMe, 11, 2 h ©
A 82%
er=937
7 examples {yields 92-97%, %ee 69-86%).
1,4-Hydrosilylation of o,3-unsaturated carbonyl compounds. 1,4-Addition
Mori, A.; Kato, T. Synlett 2002, 1167.
(6] HSiMe,0SiMeg (1.1 equiv.) 0OSiMe,08iMej i o PhMe,SiH (1.1 equiv.) OSiMe,Ph
[Rh(OH)(cod)], (0.15 Mol%) ! [Rh(OH)(cod)], (0.005 mol%) 2
: ' : Z
THF, 1t, 10 min ; YKOME THF, 11, 10 min OMe
>99% ! 87%

13 examples (yields 82->99%).

Pd-catalyzed coupling reaction of alkenylgalliums with aryl halides.
Mikami, S.; Yorimitsu, H.; Oshima, K. Synleft 2002, 1137.

Z>GaCly (1.2 equiv.)
Pdy(dba)e*CHCl; (1 mol%) &
{o-tolyl)sP (4 mol%) OH

OMe

OH

L

sp?-sp? Coupling

)\GaClg (1.2 equiv.) OMe

sz(dba)3°C HClg (1 mol%)

(o-tolyl)3P (4 mol%)

THF-DMSO (1:1), 80 °C, 2.5 h o

o 89%

18 examples (yields 33-97%}).

THF-DMSO (1:1}, 80 °C, 2.5 h

86%
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Rh-catalyzed synthesis of epoxides from aldehydes and tosylhydrazone sal ts. Epoxidation
Aggarwal, V. K.; Patel, M.; Studley, J. Chem. Commun. 2002, 1514.

+

Na _
X, ,-NTs
o
] (1.5 equiv.) o]
PhasAs (1 equiv.) /@/Q
Rho(OAC)s (1 Mol%)

BnELN*CI™ (20 mol%)
MeCN, 40 °C, 3 h
85%

+

Na _
%2,,-NTs
o ©/\N Cl
| (1.5 equiv.) O
PhsAs (20 mol%) @Q
Cl Rhy{OAc)4 (1 mol%)

BnEtN*CI™ (20 mol%)
MeCN, 40 °C, 3 h
70%

18 examples (yields 10-98%). Complete trans selectivity in all cases.

Geminal dimetallation of alkylidene-type carbenoids with silylboranes and diborons. Metallation
Kurahashi, T.; Hata, T.; Masai, H.; Kitagawa, H.; Shimizu, M.; Hiyama, T . Tetrahedron, 2002, 58, 6381.

o
L iOB-SIMeZPh PhMeQSi\—Bgo
1 .
H BulLi (1.05 equiv.) e (1.1 equiv.) SiMe,Ph
—— - = Cl =
Hex o~ 2 Hex o~ !
MCI THF-Et,0 (2:1) ~ —110°C>1t,12h \;‘ Bpin
~110°C, 15 min 89% =
Hex Hex
23 examples (yields <1->99%).
Hydrosilylation of an acetylene cobalt complex. Hydrosilylation

Kira, K.; Tanda, H.; Hamajima, A.; Baba, T.; Takai, S.; Isobe, M. Tetrahedron, 2002, 58, 6485.

MesS—=—SiMe; {2 equiv.)

EtsSiH (5 equiv.) + Me3SiT__SiMe3

DCE.60°C,2h Co(CO)s
94%
Intramolecular addition of allylsilanes to aziridines. Cyclization
Lapinsky, D. J.; Bergmeier, S. C. Tetrahedron, 2002, 58, 7109.
Megsi ; Megsi
BF3*OFEt, (2 equiv.) ' BF3*OFEt, (1 equiv.)
CHxClp, =78 - 0°C, 18 h H ® CHoClp, =78 5> -25°C, 1d -, ~NHTs
“NTs 50% ! 97%
NHTs !
3 examples {yields 50-97%).
Nucleophilic B-lactone ring opening. Sn2 Ring Opening
Nelson, S. G.; Spencer, K. L.; Cheung, W. S.; Mamie, J. Tetrahedron, 2002, 58, 7081.
0 ON @ (a) DMSO, 50 °C, 5 h .0-Ns
j\:? ) RN 4AMS N j\iNk/\
-, o T MeO Ph
‘CH»CH.Ph (b) CHuN,
e EtOAG, rt 72%
(2 equiv.) er>97.525

5 examples (yields 43-83%, %ee 93-»>95%). Ring opening with NaN3 (8 examples, yields 78-95%, %ee 92-97%) is also reported.
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Catalytic oxidation of alcohols. Oxidation
Mukaiyama, T.; Matsuo, D.; lida, D.; Kitagawa, H. Chem. Lett. 2001, 864.
A (5 mol %) R R2 Yield
S. J< OH 1 equi 0
N )\ NCS (1.1 equiv) JJ\ Ph 0 08%
H R1 R2 KZCOSs 4 A MS R1 R2 pC[C6H4 H 93%
CHyCls, 0°C, 1h CHyCH(CHp)g H 99%
A CHs(CHy)z CHs(CHp)2  99%
Enantioselective Rh-catalyzed conjugate additions to enones using potassium organotrifluoroborates. 1,4-Addition

Pucheault, M.; Darses, S.; Genet, J. -P. Tetrahedron Lett. 2002, 43, 6155.

Cl o}

g Oros
el .

3 equiv.

Bequv) o
Rh(cod),PFg (3 mol%) \©
(S)-BINAP (3.3 mol%)
PhMe-H,0, 110°C, 3 h 95%

er=97.5:2.5

—BFsK o}
C (2 equiv.)

> N
Rh{cod),PFs {3 mol%)
(R)-BINAP (3.3 mol%)

o 70%
PhMe-Hs0, 110 °C, 1 h
2 er=97.525

10 examples (yields 70-99%, %ee 90-98%).

Regio- and stereoselective o-methylation of y,3-epoxy-o,3-unsaturated esters.
Hirai, A.; Matsui, A.; Komatsu, K.; Tanino, K.; Miyashita, M. Chem. Commun. 2002

MeoZn {2 equiv.)

o}

81% Bno

anti:syn > 95:5

/H\Cl)>\/\ CUCN (20 mol%) i CUCN (2 equiv.)
A Z “COEt ——— YO COzEt Z" "COEt ————» BnoO X CO,Et
DMF, -23°C, 1 h OH ; DMF, —-23°C, 1 h

7 examples (yields 75-99%).

S\2' Reaction

, 1970.

MeoZn {2 equiv.)

OH
98%
syn:anti > 98:2

Synthesis of spiranones via a tandem a-methylenation/Diels—Alder reaction.
Nakamura, H.; Yamamoto, H. Chem. Commun. 2002, 1648.

Diels—Alder

0 >—< 0o : 0O >—< 0
(50 equiv.) ' HN (50 equiv.) HN
> Lo > 0
I . : HN N ) HN
MeHN  NMe; (1.2 equiv.) ! O MeHN  NMe, (1.2 equiv.) o
MOMCI (1.2 equiv.} H MOMCI (1.2 equiv.)
DMF, 1 —-90°C,2d H DMF, t - 80°C,2d
57% H 91%
15 examples (yields 20-91%).
Enantioselective alkynylation of aldehydes. 1,2-Addition

Jiang, B.; Chen, Z.; Xiong, W. Chem. Commun. 2002, 1524.

Ph
OH oH _\%H (1.2 equiv.) o Ph=—H(12equv) o
- OTBDMS B A (1.1 equiv.) I A (22 mol%) _
ON N X Zn(OT) (1.05 equiv.) Zn(OT) (20 mol%) A
2 005 Ph NEts (1.1 equiv.) NEts (50 mol%) ., Ph
A 5 PhMe, 1, 2 h PhMe, rt, 2 h 98%
er>g9:1 er=96:4

21 examples, yields 73-99%, ee 85->99%.
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