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Enantioselective Cu-catalyzed addition of dialkylzincs to N-diphenylphosphinoylimines. 1,2-Addition
Boezio, A. A.; Charette, A. B. J. Am. Chem. Soc. 2003, 125, 1692.

Q N-POPh2 Cu(OTn, (10 mol%) L~ POPh

@ | A (5 mol%)
P /©)\H Et,Zn (2 equiv.) Et
Br PhMe, 0°C, 2d Br 06%
A er=96:4
13 examples (yields 51-98%, %ee 85-96%).

Total synthesis of Ingenol. Annulation

Tanino, K.; Onuki, K.; Asano, K.; Miyashita, M.; Nakamura, T.; Takahashi, Y.; Kuwajima, |.

J. Am. Chem. Soc. 2003, 125, 1498.

NO,
AcO
Go (CO);
) >Co(CO);

(a) A (4.3 equiv.)
AlMe; (2.1 equiv.)
CH,Cl,, =23 > 0°C,2h

OH:

OMe 67%

NO,

(b) lithium (20.3 equiv.)
. liquid NH,
‘OTIPS THF, =78 °C, 1 h

'

“'OTIPS

OMe

ingenol

Total synthesis of Borrelidin.

sp2-sp Coupling

Duffey, M. O,; LeTiran, A.; Morken, J. P. J. Am. Chem. Soc. 2003, 125, 1458.

OH

BuzSnCN (1.2 equiv.)
Pd(PPh,), (30 mol%)
TR COMe ... -

Cul (20 mol%) NP OTIPS

PhH, 80 °C, 4 h NC H

0, o
87% ..CO,Me

borrelidin
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Organocatalyzed cyclopropanation reaction. Cyclopropanation
Papageorgiou, C. D,; Ley, S. V.; Gaunt, M. J. Angew. Chem. int. Ed. 2003, 42, 828.

j\/ DABCO (20 mol%) j\/ @‘1 2 s0,Ph (1.5 equiv.) j
cl e N —_— e N
Ph MeCN Ph + Na,CO, (1.2 equiv.) Ph SO,Ph

CI~ 80°C,1d 63%
anti:syn > 95:5

3 examples (yields 63-82%, anti:syn > 95:5). 9 stoichiometric examples (yields 40-96%, 2.3:1 < anti:syn < 95:5). The use of chiral amines is also reported.

Synthesis of ketones from alkenylsilanes. Oxidation
Kondo, J.; Shinokubo, H.; Oshima, K. Angew. Chem. Int. Ed. 2003, 42, 825.

OBn

. O (1.5equiv.)
SiMe,Ph BEt, (2 equiv.) 0

MeO —_————» MeO OBn
air

0 NH,CI (30 equiv.) o} 0
H,0. 1, 5h
61%

11 examples (yields 40-84%).

Total synthesis of (+)-4,5-Deoxyneodolabelline. Hydroxymethylation
Williams, D. R.; Heidebrecht, R. W. J. Am. Chem. Soc. 2003, 125, 1843.

o) TfO Bu;SnCH,OH
NaHMDS Pd(PPh;)4 HO
— _— oA~ e -
TBSO PhN(Tf), TBSO Licl TBSO
94% THF, A
67%

(+)-4,5-deoxyneodolabelline
Annulation reactions of cyclic enamines with Fischer carbene complexes. Annulation

Barluenga, J.; Ballesteros, A ; Bernardo de la Rua, R.; Santamaria, J.; Rubio, E.; Tomas, M.
J. Am. Chem. Soc. 2003, 125, 1712.
N
@ i
OMe (@) (1.3 equiv.)
(CO)GW:<:\ THF,-30°C, 7 d .
Ph

(b) TFA (5 equiv.) Ph
~30 °C, 30 min 50%
(c) Hy0,-30°C —>rt,2h er=97:3

6 examples (yields 50-91%).

Total synthesis of (+)-Phomactin A. Suzuki Macrocyclization
Mohr, P. J.; Halcomb, R. L. J. Am. Chem. Soc. 2003, 125, 1712.

(a) 9-BBN (2 equiv.)
THF,40°C,2h
H,O-THF (1:40)

(b) TI,CO3 (5 equiv.)
AsPh; (2 equiv.)

Pd(dppfCl, (1 equiv.) hos
THF-DMF-H,0 (6:3:1), 40 °C, 12 h =
(c) TBAF (5.3 equiv.)

-ngiol/: 0°C, 30 min (+)-phomactin A
0
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Total synthesis of Fostriecin via enantioselective Ti-catalyzed cyanosilylation. 1,2-Addition
Fujii, K.; Maki, K.; Kanai, M.; Shibasaki, M. Org. Lett. 2003, 5, 733.

A (5 mol %)
TMSCN (2 equiv. CN
COoPh BnO™ ™= 4>( ) Bnow
o] THF, -20°C, 2 d OTMmS
93 %
er=9257.5.
Application to the formal synthesis of fostriecin.
Total synthesis of (+)-Spongistatin 1. Stannylation
Smith, A. B.lll; Zhu, W.; Shirakami, S.; Sfouggatakis, C.; Doughty, V. A; Bennett, C. S.; Sakamoto, Y.
Org. Lett. 2003, 5, 761.
cl o cCl Pd(PPhs), (5 mol%) Cl
Bu;SnAIEt, (1.5 equiv.)
= @] _ =N SnBu, e (+)-spongistatin 1
2 THF, =78 °C—>rt, 5 h ;
TMSO cl 40 % TMSO
Synthesis of polyfunctionalized indoles. 5-endo-dig Cyclization
Koradin, C.; Dohle, W.; Rodriguez, A. L.; Schmid, B.; Knochel, P. Tetrahedron, 2003, 59, 1571.
R Yield
P R
= . Ph 72%
KH (1-4 equiv.) \_g Bu 76%
NMP, t, 1-20 h H 62%
NH, e N 1-Cyclohexenyl 67%
H 2-Aminophenyl 82%
26 examples (yields 71-94%).
Ni-catalyzed cross-coupling of modified Grignard reagents with aryl nitriles. sp2-sp? Coupling
Miller, J. A.; Dankwardt, J. W. Tetrahedron Lett. 2003, 44, 1907.
CN NiCly(PMes), (5 mol%)
+ >—MgSPh c Lt
THF,60°C, 15h
MeO 54% MeO
18 examples (yields 33-80%).
Synthesis of a key intermediate of Neurokinin receptor antagonists via asymmetric cyanosilylation. 1,2-Addition
Takamura, M.; Yabu, K., Nishi, T.; Yanagisawa, H.; Kanai, M_; Shibasaki, M. Synleft, 2003, 353.
o Cl
PPh,(0) 0 A (10 mol%) ™SO, CN cl
HOY 0TBS  Ti(OF-Pr), (10 mol%) OTBS
F —> ffffff .
A ° THSON ) et
HO F Cl v Cl er=945:55 HO o\)

7 examples (yields 67-100%, %ee 75-89%).
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Ni-catalyzed aromatic aminations and Kumada couplings.

C-C/C-N Bond Formation

Tasler, S.; Lipshutz, B. H. J. Org. Chem. 2003, 68, 1177, 1190.

NI/C (5 mol%)
cl PPhs (20 mol%) Ph
—_—
PhMgCl (1.5 equiv.)
THF, A, 1h
70%

Ni/C (5 mol%)
dppf (10 mol%)
n-CgH43NH, (2 equiv.)

LiOftBu (1.2 equiv.)
PhMe, A, 7 h
74%

/©/C| /©/NHH—H6X
NC NC

47 examples of aromatic aminations (yields 0-88%) and 37 examples of Kumada couplings (20-87%).

Pd-catalyzed cleavage of O/N-propargyl protecting groups in agueous media under copper free conditions.
Pal, M.; Parasuraman, K.; Yeleswarapu, K. R. Org. Lett. 2003, 5. 349.

Deprotection

0 0
PACL(PPhy), (4 mol%)
MeO H NEt, (8 equiv.) MeO H
///\o DMF-H,0 (2:1), 80 °C, 3 h HO
B 68% Br

16 examples (yields 45-78%).

Synthesis of the tricyclic skeleton of Pleuromutilin.
Bacqué, E.; Pautrat, F.; Zard, S. Z. Org. Lett. 2003, 5, 325.

Radical Annulation

snsu, (3 equiv.)

EtO S
il
S

Oy, -SePh ACCN (5 mol%) DLP (20 mol%) o
»> AL A - > —_—
heptane, A, 6.5 h DCE, A, 4 h o)
CO,Et 55%

CO,Et

60%
0]

ACCN = 1,1"-azobis(cyclohexanecarbonitrile). DLP = lauroyl peroxide

Synthesis of substituted cyclopentenones via the [4+1] cycloaddition of nucleophilic carbenes and vinyl ketenes.
Rigby, J. H.; Wang, Z. Org. Lett. 2003, 5, 263.

[4+1] Cycloaddition

o SPr 0
o
™S+~ N8P PhH, A, 2 h ™S
+ 00 > SPr
Ph N\ﬁ 88% bh SPr
(2 equiv.)

11 examples (yields 55-96%).

Novel method for incorporating CHF, into organic molecules using BrF.
Sasson, R.; Hagooly, A_; Rozen S. Org. Lett. 2003, 5, 769.

Difluoromethylation

BrF (3 equiv.) @\/%
R
CFCly, 0°C FF

55 %

8 examples (yields 55-75%).
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Enantioselective allylation of aldehydes. 1,2-Addition
Kubota, K.; Leighton, J. L. Angew. Chem. Int. Ed. 2003, 42, 946.
p-BrCgH,
/\)OJ\ N// = —>CH “ I}
PN~ 212 /\/k/\
X * Q S, X X
Ph H "N\\CI 8°C.3d Ph
-BrC-H 75%
prErstia dr=198:2
16 examples (yields 61-93%, %ee 94-98%). Various diamine auxiliaries employed.
Asymmetric epoxidation of homoallylic alcohols. Epoxidation

Makita, N.; Hoshino, Y.; Yamamoto, H. Angew. Chem. Int. Ed. 2003, 42, 941.

A (6 mol%)
VO(O~Pr); (2 mol%
OH ( )a ( o)=
cumene hydroperoxide
(1.5 equiv.)
PhMe, 0 °C

(-)-(4S,85)-u-bisabolol

Application to the total synthesis of (-)-(4S, 8R)-epi-u-Bisabolol is also reported.

Total synthesis of (S)-(+)-Citreofuran by ring closing metathesis.
Furstner, A.; Castanet, A.-S.; Lehmann, C. W. J. Org. Chem. 2003, 68, 1521.

Ring Closing Alkyne Metathesis

PhMe, 85°C, 6 h HO

o} O o}
_ (a) PTSA (1.2 equiv.)
MeO o= (omo) MO
AN > >
0 PhMe, 85 °C, 1 h 0 // (b) 9-iodo-9-BBN (3.9 equiv.) 0
780 — ]
OMe _ % OMe CH,Cl,, ~10 °C, 4 h W/

OH
(S)-(+)-citreofuran

Allylation and crotylation of aldehydes with allyl and crotyltriflucrosilanes.
Chemler, S. R; Roush, W. R. J. Org. Chem. 2003, 68, 1319.

SiF.
= 3
OH O r\/ (3 equiv.)

: i-Pr,NEt (3 equiv.)
TBDPSO H

—_——
CH,Cl,, 0°C, 36 h

1,2-Addition

OH OH

TBDPso/\/\(\‘/\

76%
dr=82:12:6
19 examples (yields 24-80%).
Lithiated N-Boc allylic amines as asymmetric homoenolate equivalents. 1,2-Addition/Hydrolysis
Whisler, M. C.; Beak, P. J. Org. Chem. 2003, 68, 1207.
(a) n-BuLi (1.2 equiv.) (a) NaH
Boc (—)-sparteine (1.4 equiv.) OH Boc PhCH,Br OBn
! PhMe, =78 °C, 30 min ! DMF
’ : N H
PR~ Noa - Ph/'\_/\/ ~Ar —_— Ph)\./ﬁf
(b) ELAICI (2 equiv.), =78 °C, 1 h Ph (b) 6M HCI Bn O
(c) PhCHO (2 equiv.), -78 °C, 3 h CHCl4
yield 61-85% 59%
anti:syn > 99:1 er=97:3

er=92:8-98:2
E:Z =90:10-98:2

5 examples (yields 53-77%).
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Pd-catalyzed oxidative carbonylation of amines. Carbonylation
Gabriele, B.; Mancuso, R.; Salerno, G.; Costa, M. Chem. Commun. 2003, 486.

HN O )
—/ (1.5 equiv.)

Pdl, (0.002 mol%) : Pdl, (0.1 mol%)
Kl (0.2 mol%) H H ! KI (0.2 equiv.) H OO
- ' NH - N N
Ph NH > Ph N._ _N_ _Ph ' 2 -
NP coainCo, (4:1:10,60atm) Y M7 coarcoseiioeamy S
DME, 100 °C, 4 h o) X DME, 90 °C, 15 h o}
94% ' 71%
5 examples of symmetrical ureas (yields 87-98%), 2 examples of unsymmetrical ureas (yields 71-75%).
Coupling of u-(N-carbamoyl)alkylcuprates with enol triflates derived from cyclic 3-keto esters. sp2-sp° Coupling

Li, S.; Dieter, R. K. J. Org. Chem. 2003, 68, 969.

(a) s-BulLi (1.3 equiv.) CO,Et
TMEDA (2 equiv.) @: CO,Et
L) THF, -78°C,2.5h O\ _ oTF (1 equiv.) CF3CO,H (50% v/v) A
N - N~ TCu(CN)Li . N — =
Boc () CUCN (1 equiv.) Boc THF, -78 °C > rt, 4 h . CH,Cly, rt, 30 min N
LiCl (2 equiv.) ) then 1 M HCI, =78 °C — rt Boc 91% 0
THF, =30 °C, 30 min (4.8 equiv.) 86%
7 examples (yields 56-93%).
Synthesis of Jamtine via a tandem Pummerer/Mannich cyclization sequence. Pummerer/Mannich Cyclization
Padwa, A.; Danca, M. D.; Hardcastle, K. I.; McClure, M. S. J. Org. Chem. 2003, 68, 929.
MeO 0 MeO MeO
T
]@\A )JVSEt CSA (4 equiv.) NaH (2 equiv.)
e0 N ——» MeO X —» MeO --» Jamtine
PhMe, A, 30 min THF, A, 2h
%Cone 88% : 5 99%
Bra_~_~ SN
Synthesis of DPC 961 via a diastereoselective 1,4-addition to a 2(3H)-quinazolinone. 1,4-Addition
Magnus, N. A; Confalone, P. N.; Storase, L.; Patel, M.; Wood, C. C_; Davis, W. P; Parsons, R. L.
J. Org. Chem. 2003, 68, 754.
: , (a) SOCI, (1.05 equiv.) //
HO_ OH ,C—,N/\© FsC_OH : NEt, (5 equiv.) FaG
cl 0* 2 equw PhMe, 0 °C, 1 h Cl
CF, /\© . NH
T THEamMubCL HCl, /& (by >—=—M9Cl (5 equiv.) N/&o
NHz:HCI it — 60 °C, 17 h THF, -60°C, 3 h o
4% (c) HCO,H, 65°C, 3 h DPC 961
dr=193:7 72%
dr=96:4
Osmium tetroxide-catalyzed oxidative cyclization of 1,5-dienes. Oxidative Cyclization
Donohoe, T. J.; Butterworth, S. Angew. Chem. int. Ed. 2003, 42, 948.
OBn 0s0, (5 Mmol%)
TFA M
_ —_— o7 OBn
2 H _ .
Mezcogggo (9:1) HO H ™ H OH

7 examples (yields 60-95%). Application towards the synthesis of p-chitaric acid.
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Synthesis of diynes via Pd-catalyzed cross-coupling in the absence of a stoichiometric additive. sp-sp Coupling
Fairlamb, |. J. S.; Bauerlein, P. S_; Marrison, L. R.; Dickinson, J. M. Chem. Commun. 2003, 632.

(PPh,),PdCl, (3 mol%)

OH Cul (3 mol%) OH HO
= —_ ———
OL; PPh3 (9 mol%)
NEt;-MeCN (1.7:1), rt, 1 d
95%

14 examples (yields 0->99%). Optimization of the reaction conditions is also reported.

Asymmetric protonation of lithium enolates of a-amino-acid derivatives with chiral amides. Asymmetric Protonation
Futatsugi, K.; Yanagisawa, A.; Yamamoto, H. Chem. Commun. 2003, 566.

Li

Bn
O, N H .
T{;(/O o 0 oti @ A(1.8 equiv) 0
Bn- 4 <l en N (1.1 equiv.) on N THF,-20°C,25h o
W \Ag 7 OMe NP oMe - e OMe
A~ I Et,0, 78 °C, 1 h I (b) D,0, -20 °C > 1t L

A R = c-dodecyl 87%
er=93.56.5

7 examples (yields 27-89%, %ee 23-87%). Optimization studies towards chiral amide A are also reported.

One-pot synthesis of trifluoromethyl-substituted polyfunctionalized cyclopropanes. Cyclopropanation
Jiang, B.; Zhang, F.; Xiong, W. Chem. Commun. 2003, 536.

(@) NaH (1 equiv.)

KF (2 equiv.)
co DMF, rt, 10 min
Me -
FsC CO,Me
©) FsC EA
SO,Ph = (1.2equiv) SO,Ph
Br
0°C—>110°C,85h
1%

6 examples (yields 60-91%). The synthesis of (£)-trans-trifluoronorcoronamic acid is also reported.

Samarium (l1) iodide-mediated radical/polar crossover reactions of cyclobutenes. Cyclization
Rivkin, A.; Nagashima, T.; Curran, D. P. Org. Lett. 2003, 4, 419.

Y Me,CO (4 equiv)

o. O cyclobutene (1 equiv.)
HMPA (16 equiv.)

-
?

| Sml, (4 equiv.)
THF, t, 40 min
60%

6 examples (yields 40-60%).

Preparation of alkylzinc reagents from unactivated alkyl bromides and chlorides. sp2-sp° Coupling
Huo, S. Org. Lett 2003, 4, 423.

(@) 1, (6.25 mol%), R Yield
Zn dust (1.9 equiv.) CN oo i
5 DMA, rt, 2 min 4-CIC4H,CN (1 equiv.) e 3;4"
r - ZnBr L ——— o
RT (b) bromide (1.25 equiv.) RTN ClLNi(PPhs), (2 mol%) R C,H,CN 93%
B0 G g sau: A A CH,CO,CH,.CHy  97%

10 examples (yields 71-97%).
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Enantioselective intermolecular C-H activation mediated by a dirhodium polymer-supported recoverable catalyst. C-H Insertion
Davies, H. M. L.; Walji, A. M. Org. Lett. 2003, 4, 479.
CO,Me
i SN
A (1 mol%)

1,4-cyclohexadiene (5 equiv.)

PhMe, rt, 15 min O
Cl

MeO,C
Rh,(S-DOSP),

Rh,(S-DOSP), (2.25 equiv)

/

PhMe, rt, 2h A cl
Cl Cl
55%
er=299:1
8 examples (yields 55-85%, %ee 82-98%).

A mild chemoselective protocol for the removal of thioketals and thioacetals. Deprotection
Langille, N. F_; Dakin, L. A.; Panek, J. S. Org. Lett. 2003, 4, 575.

Dess-Martin periodinane (2 equiv.)

MeCN-CH,Cl,-H,0 (8:1:1), 1, 2 h

91%
19 examples (yields 63-99%).

Total Synthesis of Photodeoxytridachione via Lewis acid catalyzed cyclization. Annulation

Miller, A. K.; Trauner, D. Angew. Chem. Int. Ed. 2003, 5, 549.

TR
Me,AICI (20 mol%)
X — o NNy L\ an e - -
CH.Cly CO.Et
CO,Et
78%
photodeoxytridachione
Chiral base-mediated functionalization of tricarbonylchromium(0) complexes of benzylamine derivatives. Deprotonation/
Gibson, S. E.; Smith, M. H. Org. Biomol. Chem. 2003, 1, 676. Nucleophilic Addition
Ph  Ph
— - _
>—NLiLiN—{ (1.1 equiv.) T™MS
_ PH Ph _
@AN/\t-Bu LiCl (1 equiv.) N">tBu
/ TMSCI (2.5 equiv.) /
Cr(CO)s THF, =78 °C, 30 min Cr(CO);
89%
er=93.56.5
4 examples (yields 61-89%, %ee 55-87%).
Total synthesis of the proposed structure of (+)-Jamtine using a chiral base approach. Enantioselective Desymmetrization
Simpkins, N. S.; Gill, C. D. Org. Lett. 2003, 4, 535.
OMe OMe
MeO oh P MeO
(@) >—NLi HN—< (1.1 equiv.)
Ph Ph
THF, -78°C, 1h
> -
(b) methyl cyanoformate (2 equiv.) 0]
THF,-78°C, 1 h H
85% (+)-jamtine
er=97525
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