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Titanium-mediated intramolecular tandem cyclization of enol esters and acetylenes. Annulation
Urabe, H.; Suzuki, D.; Sasaki, M.; Sato, F. J. Am. Chem. Soc. 2003, 125, 4036.
SiMe,
Z Ti (Oi-Pr), (1.3 equiv.) SiMe;
-PrMgCl (2.5 equiv.) Et
AN - \
o Et,0, -78 °C > 0 °C, 8.5 h : OH
m/\ 69% H on
o}
7 examples (yields 62-76%).
Smly-promoted addition of amino-acid derived thioesters to «,B-unsaturated amides and esters. 1,4-Addition

Blakskjeer, P.; Hgj, B.; Riber, D.; Skrydstrup, T. J. Am. Chem. Soc. 2003, 125, 4030.

Bn
Aty i
CbzHN
N
o ‘/N \)J\N
H o on
(1.5 equiv.)

Sml, (3.3 equiv.)

e Bn o}

THF, -78°C, 1d

71% CbZHNW

N
o} H  oH

20 examples (yields 7-90%).

Ag-catalyzed cycloadditions between arylimines and Danishefsky's diene.

[4+2]-Cycloaddition

Josephsohn, N. S.; Snapper, M. L.; Hoveyda, A. H. J. Am. Chem. Soc. 2003, 125, 4018.

A

H ©\
N ~ +
N N
N NOMG
] OMe
PPh, OMe

0
A (1 mol%)
OSiMe, AgOAC (1 mol%) |
— > N
H,0 (1.5 equiv.) H O
THF, 4°C 12h  MeO
(1.5 equiv.)
82%
er=973

22 examples (yields 52-98%, %ee 20-95%).
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Barbier—Grignard type alkylation of aldehydes with unactivated alkyl halides in water.
Keh, C. C. K.; Wei, C.; Li, C-J. J. Am. Chem. Soc. 2003, 125, 4062.

0 Zn (6 equiv.)

Cul ( 3 equiv.)
Hoo }l

InCl (10 mol%)
(5 equiv.)

Na,C,0, (0.07M), 1t, 3 d
83%

24 examples (yields 14-88%).

1,2-Addition

OH

Synthesis of indanones and 2-cyclopentenones via Pd-catalyzed carbonylative cyclization.
Gagnier, S. V.; Larock, R. C. J. Am. Chem. Soc. 2003, 125, 4804.

Pd(OAc), (10 mol%)
| pyridine (2 equiv.) O

Carbonylative Cyclization

Pd(dba), (10 mol%)
pyridine (2 equiv.) 0

n-Bu ,NCI (1 equiv.) Br n-Bu,NCI (1 equiv.)
CO (1 atm.) = CO (1 atm.)
DMF, 100 °C, 12 h DMF, 100 °C, 2d
100% 98%

5,5-fused ring products could not be obtained. 14 examples (yields 45-100%).

Synthesis of highly functionalized tetrahydropyridines using a [4+2]-annulation.
Zhu, X-F.; Lan, J.; Kwon, O. J. Am. Chem. Soc. 2003, 125, 4716.

CH,Cl, 1t

[4+2]-Cycloaddition

CN CN
N3
NTs PBu, (20 mol%) ‘ O
N N
S —— cl
P

cl 7 T COE

27 examples (yields 80-99%, %de 66-96%).

CO,Et

99%
dr=98:2

Enantioselective synthesis of a-alkyl-B,v-unsaturated esters using Cu-catalyzed allylic alkylations.
Murphy, K. E.; Hoveyda, A. H. J. Am. Chem. Soc. 2003, 125, 4690.

o A (1 mol%)

O cy L0 P (CUOTHCoHq
“ N i-PrO
N \A NHn-Bu
OH 0] n-Bu

Et,Zn (3 equiv.)

Asymmetric Allylic Alkylation

OPG(OED, THF, =50 °C, 12 h
2%
A §,2:8,2 = >20:1
er=98515
12 examples (yields 47-93%, %ee 87-97%, 7:1 < regioselectivities < 20:1).
Synthesis of functionalized indoles via an organolithium addition-cyclization sequence. Annulation
Coleman, C. M.; O'Shea, D. F. J. Am. Chem. Soc. 2003, 125, 4054.
(a) tBulLi (4 equiv.) (a) n-Buli (4 equiv.) Ph
AN tBu Et,0,-78°C,2h NHBoc TMEDA (2 equiv.) HN
(b) DMF (10 equiv.) Et,0, -78°C —»-25°C, 2h \ n-Bu
Et,0, =78 °C, 10 min ~ (b) PhCN (10 equiv.)
() 2M HCI, THF, i, 5h Et,0,-25°C,3h
OMe (d) 12M HCIEtOAc (7:3), rt, 12h OMe (c) 12M HCIEtOAc (7:3), rt, 16 h
65% 68% OMe

16 examples (yields 30-81%).
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Highly enantioselective, catalytic amination of 3-ketoesters. Asymmetic Amination
Marigo, M_; Juhl, K; Jorgensen, K. A. Angew. Chem. Int. Ed. 2003, 42, 1367.

Me Me O o BnO,C. A (0.5 mol%) 0 pyCOH
P N Cu(QTf), (0.5 mol%) I
0 o) + il - N
' \ ot N = B CO,Bn
CO,Bn CH,Cl,, rt, 16 h s CO,Et
N N~/ 2
Ph A Ph (1.2 equiv.) 96%
er=99.5:0.5

17 examples (yields 65-98%, %ee = 55-99%).

Enantioselective tetrahydroquinoline synthesis via an ene-type cyclization. Ene cyclization
Hatano, M.; Mikami, K. J. Am. Chem. Soc. 2003, 125, 4704.

. -C0aMe (S)-BINAP (10 mol%) MeO,C
= [(MeCN),Pd](BF ), (5 mol%) | ‘
» +
N HCOOH (1 equiv.) O
TS/\© DMSO, 100 °C N
Ts X N,Bn
62% 38% B
er=855145 |
7 examples (yields 53-99%, %ee 44-99%).
One-pat monodeprotection of bis-SES imides/N-alkylation. N-Alkylation
Dastrup, D. M.; VanBrunt, M. P.; Weinreb, S. M. J. Org. Chem. 2003, 68, 4112.
DEAD (2 equiv.) CsF (1 equiv.)
X OH SES;NH (1.1 equiv ) X N(SES), BnBr (1.1 equiv.) X N,Bn CsF (5 equiv.) X N,Bn
» | . |
PPh; (2.2 equiv.) MeCN, 65 °C, 16 h SES DMF, 95 °C, 16 h H
THF, 50°C, 16 h | 56% (2 steps)
76%
SES = 2-trimethylsilylethylsulfonyl. 9 examples including primary and secondary alcohols (yields 59-93%).
Cross-coupling reactions of arylsilanols with substituted aryl halides. sp2-sp? Coupling
Denmark, S. E.; Ober, M. H. Org. Left. 2003, 5, 1357.
CsCO04+3H,0 (2 equiv.)
Me‘ere COMe [allylPdCl], (5 mol%)
/©/ o * /©/ Ph,As (10 mol%) 'V'eOCO'V'e
MeO I PhMe, 90°C, 3 h
91%
(1.2 equiv.)
18 examples (yields 79-92%).
Copper(ll)-catalyzed ether synthesis using aliphatic alcohols and potassium organotriflucroborate salts. Etherification

Quach, T. D.; Batey, R. A. Org. Lett. 2003, 5, 1381.

(a) Cu(OAC),*H,0 (10 mol%)
DMAP (20 mol%)
4A VS

©\ CHZC|2, rt, 5 min 0 /@
BF; K" 0 MeO)K‘AO
(2 equiv.) MGOJYOH (1 equiv.)

(b) O, rt, 1d
90%

31 examples (yields 48-100%) including primary and secondary aromatic, aliphatic, allylic and propargylic alcohols.
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Asymmetric, catalytic Nozaki—Hiyama—Kishi reaction of allylic and vinylic halides. Enantioselective 1,2-Addition
Berkessel, A.; Menche, D.; Sklorz, C. A.; Schréder, M.; Paterson, |. Angew. Chem. Int. Ed. 2003, 42, 1032.

%% CrCl, (10 mol%)
o (S,5)-A (10 mol%) OH

—N N— g
+ Gl Et;N (20 mol%) :
Ph)LH = Mn (3 equiv.) Ph/W
tBu OH HO tBu _ S ES—
(1.5 equiv.) Me,SiCl (1.5 equiv.) 76%
t-Bu t-Bu THF, rt er=90:10
(5.9)-A

8 examples (yields 54-76%, %ee 31-92%).

Ni(0)-catalyzed cross-coupling of alkyl arenesulfonates with aryl Grignard reagents. Cross-Coupling
Cho, C.-H.; Yun, H.-S; Park, K. J. Org. Chem. 2003, 68, 3017.

PhMgBr (3 equiv.)

0\\8/,0 NiClLdppf (5 mol%)

- B

WO \©\ THF, A, 5d . .
97%

39 examples (yields 7-97%). C-S bond vs C-O bond cleavage investigated.

Orthoacylimines as chiral auxiliaries for nucleophilic addition of organolithium reagents to imines. 1,2-Addition
Boezio, A. A ; Solberghe, G ; Lauzon, C.; Charette, A. B. J. Org. Chem. 2003, 68, 3241.

Ph, Ph

— (@) MeLi (1.5 equiv)
0. 0 DME, -78 °C, 2 h CIH;N,_ _Ph Ph, Ph
Y _——— Y + y

Ne H (b) HCI/MeOH (1:1) Me HO OH

\( t, 10 h

Ph >98%
er=91.585

11 examples (yields 54->98%, %ee 70-98%). Application to the synthesis of tert-Leucine is also reported.

Os-catalyzed dihydroxylation of olefins using bleach as the terminal oxidant. Dihydroxylation
Mehltretter, G. M. Bhor, S.; Klawonn, M.; Dobler, C.; Sundermeier, U.; Eckert, M.; Militzer, H. C_; Beller, M.
Synthesis, 2003, 295.

Ko[08O,(OH),] (0.4 mol%)

(DHQD),PHAL (5 mol%) . OH
NaOCI (1.5 equiv.) OH
K,CO (2 equiv.)
H,0/tBUOH (1:1)
0°C, 1h 99%
er=964

10 examples (yields 84-99%, %ee 34-95%).

Kumada-Corriu coupling of a chiral Grignard reagent under Pd(0) or Ni(0)-catalysis. sp2-sp® Coupling
Holzer, B.; Hoffmann, R. W. Chem. Commun. 2003, 732.

MgCl P NiCl,(-)diop (0.5 equiv.) V(//
+ Br™ ™ >
Phv'\/ THF, 5d, —78 °C Ph
er=955 80%
er=94555

4 examples (yields 55-80%, %ee 88-89%). diop = (-)-2,3-O-Isopropylidene-2,3-dihydroxy-1,4-bis(diphenylphosphino)butane.
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Unified strategy for the synthesis of (—)-Elisapterosin B and (-)-Colombiasin A. Cycloaddition
Kim, A. I.; Rychnovsky, S. D. Angew. Chem. Int. Ed. 2003, 42, 1267.

(a) PhMe, 180 °C, 12 h
83%

BF 3 Et,0 (25 equiv.)

\J

(b) AICI; (13.5 equiv.)

CHyCl, -78 °C, 1h PhNMe, (15 equiv.)

a1% CH,Cl,, 0°C > rt, 1h
73%
(-)-elisapterosin B (-)-colombiasin A
Cu-catalyzed enantioselective conjugate additions of alkyl zinc reagents to unsaturated N-acyloxazolidinones. 1,4-Addition

Nokami, J.; Nomiyama, K.; Matsuda, S.; Imai, N.; Kataoka, K. Angew. Chem. Int. Ed. 2003, 42, 1273.

R Yield ee

0 0 o6 © A (2.4 mol%) &£ o O
0 .Bu (CuOTf),*CeHg (1 Mol%) -
© N /VJ\ N ZnEt, (3 equiv) /'\/U\ PN Me 95% 95%
H R NP » R NO n-Pr 86%  94%
2 / /

?

PhMe, 0 °C, 1d i-Pr  88% 92%
A
8 examples including ZnMe,, Zn(i-Pr), and Zn{i-Pr(CH,),}, (yields 61-95%, %ee 76-98%).
Highly enantioselective alkyl-2-enylation of aldehydes through an allyl-transfer reaction. Allyl Transfer

Nokami, J.; Nomiyama, K.; Matsuda, S ; Imai, N.; Kataoka, K. Angew. Chem. Int. Ed. 2003, 42, 1273.

Cl
A/ o} p-TsOH (10 mol%) OH
+ M/\/\/Cl
H BnO(HZC)f,)J\H CH,Cly, 20 °C, 20 h BnO(H,C)s
OH
96%
er==99.5:05
19 examples (yields 63-96%, %ee > 99%).
Synthesis of N-(3-organoseleno-2-iodo-2(Z)-propenyl) acetamides via iodoamination of selenium substituted allenes. lodoamination

Ma, S.; Hao, X.; Huang, X. Chem. Commun. 2003, 1082.

N
I, (2 equiv.) TO]/
H,0 (1 equiv.) 7
S
© hexane/MeGN (1:1), rt, 11.5 h Se 60%
Z:E=431

13 examples (yields 15-64%, 18:1 < Z.E <65 :1).

Xanthate-mediated radical addition/intramolecular hydrogen atom transfer. Radical Addition/Hydrogen Transfer
Ouvry, G.; Zard, S. Z. Chem. Commun. 2003, 778.

0 0
O}LNJ\/S\H/OEt m (S equv) O}LNMBr
- s -

dodecanoyl peroxide (80 mol%)
1,2-dichloroethane, A, 8 h

8 examples (yields 38-81%).
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De-racemization via addition of a chiral alcohol to an in situ-generated ketene.

Asymmetric Protonation

Chen, C-Y, Dagneau, P.; Grabowski, E. J. J.; Oballa, R.; O'Shea, P.; Prasit, P.; Robichaud, J.;

Tillyer, R.; Wang, X. J. Am. Chem. Soc. 2003, 125, 2633.

(@) (COCI), (1.2 equiv.)
DMF (5 mol%)
PhMe, rt, 1.5 h
Br OH _ > Br
(b) Me,NEt (3 equiv.)
0] 10°C—rt,2h

Q
HO,
o 0
- Br.
N (1.2 equiv.) 0
o) - 0
PhMe, 70 — —40 °C, 19 h 0

96%
dr=93.565

Applied to a large scale, chromatography-free synthesis of a cathepsin K inhibitor.

Catalytic, asymmetric Mannich reactions of glycine derivatives with imines.

Mannich Reaction

Bernardi, L.; Gothelf, A. S.; Hazell, R. G.; Jgrgensen, K. A. J. Am. Chem. Soc. 2003, 125, 2583.

N PAr, Ph

Ar = 2,4,6-MeCgH,
A

. | EtsN (10 mol%) /k/N\
Y 4AMS COMe

T A (11 mol%) Ph
~18 .
N CuClO, *4MeCN (10 mol%) )\Ph

THF, -20 °C, 18 h NHTs
(1.1 equiv.)
73%
er=98:2

syn:anti >95:5

39 examples (yields 10-99%, %ee 0-99%, 54.46 < syn:anti < 95:5).

A mild preparation of cyclic acetals. Acetal Formation

Kurihara, M.; Hakamata, W. J. Org. Chem. 2003, 68, 3413.

Ph

)—OTMS
(4 equiv.)

ethylene glycol (1.3 equiv.)
= TMSOTF (1 mol%) 0
60

CH,Cly, =20 °C, 3 h
82%

24 examples (yields 70-99%). Alternative TMS sources to alkoxysilanes were also reported, including a solid-supported reagent.

Asymmetric aldol reaction using a Et,Zn/linked-BINOL complex. Enantioselective Aldol

Kumagai, N.; Matsunaga, S.; Kinoshita, T.; Harada, S.; Okada, S.; Sakamoto, S.; Yamaguchi, K.; Shibasaki, M.
J. Am. Chem. Soc. 2003, 125, 2169.

SOOI i
+
OH HO H OH
OH HO
SO e®
A

5 different catalysts tested. 33 examples (yields 39-97%, %ee 5-99%).

OMe A (0.1 mol%)
Et,Zn (0.4 mol%)

3AMS
THF, -20°C, 36 h

A novel crystallization-induced diastereoselective glycosidation. Diastereoselective 0,0-Acetal Formation

Brands, K. M. J.; Payack, J. F.; Rosen, J. D.; Nelson, T. D.; Candelario, A.; Huffman, M. A_;
Zhao, M. M,; Li, j.; Craig, B.; Song, Z. J.; Tschaen, D. M.; Hansen, K.; Devine, P. N.; Pye, P. J.; Rossen, K.; Dormer, P. G.;
Reamer, R. A.; Welch, C. J.; Mathre, D. J.; Tsou, N. N.; McNamara, J. M.; Reider, P. J. J. Am. Chem. Soc. 2003, 125, 2129.

CF,
0. _O_ _CF, OH (a) BF4°OEt, (52 mol%)
hig FiC - heptane/PhMe (2:1), rt, 2 h
0 + : : . > O~ CF
N~ 0 (b) potassium 3,7-dimethyl-3-octoxide (30 mol%) [ l 3
seeding with A N0 CHs
Ph CF4 heptane, -10 °C, 5 h ) A
Ph 85%
dr=96:4
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Introduction of an ethynyl group using a silicon tether via a radical method.

Sukeda, M.; Ichikawa, A.; Shuto, S. J. Org. Chem. 2003, 68, 3465.

(@) EtyB (30 mol%)

Radical Cyclization/Elimination

OH =—SiCIMe; (2 equiv.) _SiMe PhMe, rt, 2 h OH
o Et;N (2.2 equiv.) 0 2 o - L
P (b) TBAF (2.5 equiv.) h
TSO/ PhMe, Zt, 3h PhMe, rt, 2 h TsN
100% TsN 68%
11 examples (yields 18-86%). Applied towards the synthesis of 2'-deoxy-2'-C-ethynylnucleosides.
Synthesis of polyfunctional amines by the addition of arylmagnesium reagents to nitrosoarenes. Amination

Kopp, F.; Sapountzis, |.; Knochel, P. Synlett 2003, 743.

(@ THF,-20°C,1h

MgCl -
/©/ (b) FeCl, (2 equiv.)
Et0,C NaBH, (1 equiv.)

THF, rt, 2h
(1.2 equiv.) 73%

11 examples (yields 42-74%).

H

0
EtO,C

Microwave-assisted decarboalkoxylation of mono-alkylated malonates and B-ketoesters.
Curran, D. P; Zhang, Q.; Adv. Synth. Catal. 2003, 345, 329.

CO,Et H,O (2.4 equiv.)
Ph/\( -
CO,Et DMF, 160 °C, microwave, 20 min
92 %

9 examples (yields 0-96%).

Decarboalkoxylation

CO,Et
Ph” 2

Enantioselective conjugate addition of AlMej to linear aliphatic enones.
Fraser, P. K.; Woodward, S. Chem.—Eur. J. 2003, 9, 776.

AlMe; (1.7 equiv.)
0 A (20 mol%)

1,4-Addition

x
n-CyH, 1/\)J\i-Pr

THF, 46 °C, 18 h

10 examples (yields 46-64%, %ee 76-93%).

/'\;i
[Cu(MeCN),]BF, (18 mol%) N-CgHos i-Pr

62 %
er=288:12

Palladium-catalyzed cyclization-carbonylation of enynes to cyclic v,5 -unsaturated acids.
Aggarwal, V. K; Butters, M.; Davies, P. W. Chem. Commun. 2003, 1046.

Pd,(dba);*CHCI; (5 mol%)
— P(2-furyl); (60 mol%)
CO (2 atm)

\_\\ AcOH (15 equiv.) o

DME, 80 °C, 38 h
68%

7 examples (yields 0-77%).

Annulation

TsN
CO,H
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Asymmetric organocatalysis of [4 + 3] cycloaddition reactions. [4+3]-Cycloaddition
Harmata, M.; Ghosh, S. K,; Hong, X.; Wacharasindhu, S.; Kirchhoefer, P. J. Am. Chem. Soc. 2003, 125, 2058.

Ph A (20 mol%)

n_ N Me OTMS . \é/ TFA (20 mol%)
= \ -
\( NCHO

CH,Cl,, 78 °C, 4 d

14 examples (yields 8-74%, %ee 50-90%).

Novel iminium ion equivalents prepared through C-H oxidation for the stereocontrolled synthesis of propargylic amines. Substitution
Fleming, J. J.; Fiori, K. W_; Du Bois, J. J. Am. Chem. Soc. 2003, 125, 2028.

0.0
O\\S,/o Rh,(PPh,CCO,) (3 mol%) O\\S/,O :\ “
H,N"T 0 PhI(OAC), (1.1 equiv.) HN">S0 T _ HN- S0
MgO (2.3 equiv.) =2znCl (4.1 equ.L
? CH,Cly, 11, 4 h > Q - Z
Et)Vo “95% Et)VO BF,°OFEt, (2.6 equiv.) OH
Et Et THF, 0 > 40°C, 1 h
TsO 70%

cis:trans = 8:1
6 examples (yields 63-85%, %de 72-90%).

Halohydroxylation of 1,2-allenyl phenyl sulfoxides and Pd/Ni-catalyzed selective coupling reactions. Halohydroxylation/Cross-Coupling
Ma, S.; Ren, H.; Wei, Q. J. Am. Chem. Soc. 2003, 125, 4817.

(@) PhZnBr (1 equiv.)
Pd(PPh,), (5 mol%)

o LiOAc=2H,0 (2 equiv.) o DMF, 1t, 1 h MeQ
on_d I, (2.4 equiv.) _ ph—g’ OH o) >
>:': MeCN/H,0 (7:1), 55 °C, 1 h \_( Meo@mr OH
H 96% ' (5 equiv.) —
Ni(acac), (5 mol%) Ph
THF/DMF, 80 °C, 3 h
69%

31 halohydroxylation examples (yields 51-98%), 10 Pd(0) catalyzed couplings (yields 71-94%), 16 Ni(0) catalyzed couplings (yields 57-84%).

Palladium-catalyzed cascade reaction of 4-methoxycarbonyloxy-2-butyn-1-ols with phenols. CO, Elimination-Fixation
Yoshida, M.; Fujita, M.; Ishii, T.; Ihara, M. J. Am. Chem. Soc. 2003, 125, 4874.

p-methoxyphenol (1.1 equiv.)
Pd(dba);*CHClI; (5 mol%)

o

OH 0CO,Me dppe (20 mol%) _ 0
3 T dioxane, sealed tube, rt, 5 h
63% OPMB

32 examples (yields 36-97%).

Binding and activation of aromatic molecules by a molybdenum z-base. Asymmetric Allylic Alkylation
Meiere, S. H.; Keane, J. M.; Gunnoe, T. B.; Sabat, M.; Harman, W. D. J. Am. Chem. Soc. 2003, 125, 2024.

() HOTf (3 equiv.)

/
[N CH4CN, =35 °C, 12 min
| 7 ®) wes0
Na_/H_g (16 equiv.) _ >_<—
TpMo(NO)Br, 1-methylimidazole (1.3 equiv.) |“NO MeO (5 equiv.)

=

naphthalene (80 equiv.) fN- \N_‘MO\ CH4CN, =35 °C, 21 min
] - N/ | | ) »> OMe
THF/PhH (1:1), 1t, 22 h NN (c) DIPEA (8 equiv.)
42% "B-N" \7 CH4CN, -35 °C — 1t o
H — (d) air, CH4CN, rt, 22 h
34%
er>201
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