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Alkene-directed, Ni-catalyzed alkyne coupling reactions.

C-C Bond Formation

Miller, K. M.; Luanphaisarnnont, T.; Molinaro, C.; Jamison, T. F. J. Am. Chem. Soc. 2004, 126, 4130.

e} (1.3 equiv.)
Ni(cod), (10 mol%)
Bu;P (20 mol%)
Et,B (2.1 equiv.)
EtOAc, rt, 1d

AN

(b) TBSCI (1.9 equiv.)
imidazole (1.9 equiv.)
DMAP (1.9 equiv.)
DMF

n-Hex H, (3 atm.)

= :
. o)

TBS PhMe, 1t, 16 h

50%
regioselectivity >95:5
er >99.5:05

RhCI(PPhs); (10 mol%)

_ X g n-Hex
OTBS

94%

Nickel coupling reactions: 11 examples (yields 50-89%, 90:10 > regioselectivities > 95:5); Hydrogenation: 8 examples (yields 76-96%).

Synthesis of allylic amines via a phosphoramidate rearrangement.
Chen, B.; Mapp, A. K. J. Am. Chem. Soc. 2004, 126, 5364.

on @ o™ (13equiv) Ph
NEt; (1.3 equiv.)
Pz Et,O, 0 °C, 20 min A

Y

(b) PhCH,N; (1 equiv.)
xylenes, A, 4 h

e -
A

70%
E:Z=>20:1

[3,3]-Sigmatropic Rearrangement

), ° (a) EtSH (3 equiv.)
R NaH (3 equiv.)
o) DMF, A, 2 h Ph” NH
(b) 1M HCl N
MeOH, rt 4 h

90% (2 steps)

11 examples (yields 55-88%).

Synthesis of functionalized p— and 5-diketones via an intermolecular carbonylative cascade reaction.

Radical Carbonylation

Miura, K.; Tojino, M.; Fujisawa, N.; Hosomi, A.; Ryu, I. Angew. Chem. Int. Ed. 2004, 43, 2423.

Ts
N
J/ L + /\CN +
>
Br

(1 equiv.) (1.2 equiv.)

OSnBu,

(2 equiv.)

AIBN (40 mol%) Ts
CO (80-85 atm.) N O CN O
N

PhH, A,8h Ph

88%
dr=1:1

15 examples (yields 56-92%, %de 0-20%).
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Transition-metal free aerobic oxidation of alcohols. Oxidation
Liu, R.; Liang, X.; Dong, C.; Hu, X. J. Am. Chem. Soc. 2004, 126, 4112.

TEMPO (1 mol%) TEMPO (4 mol%)

OH Bry (4 mol%) o i Br, (8 mol%)
NaNO, (4 mol%) ; = | OH NaNO, (8 mol%) = | o
B —— e o ! B —
air (0.4MPa) i SN air (0.9MPa) N
CH,Cl,, 80 °C, 1.5h ; CH.Cl,, 100 °C, 5 h
98% ; 98%

16 examples (yields 0-99%).

Direct, enantioselective organocatalytic a-chlorination of aldehydes. Asymmetric C-Hal Bond Formation
Brochu, M. P.; Brown, S. P.; MacMillan, D. W. C. J. Am. Chem. Soc. 2004, 126, 4108.

O Me

) o
N cl o M
r% N Me O Me al cl A (5 mol%) J\/\e
N' "Me : > H” ™>""Ph
HJ\/\Ph

Ph H acetone, —-30 °C,6 h

TFA Cl Cl C:)I
Cl
A 79%
(1.2 equiv.) er =99:1
dr=24:1
9 examples (yields 71-94%, %ee 80-98%).
Stereocontrolled approach towards ebelactone A using organosilicon chemistry. Sg2' Reaction/Silylcupration

Archibald, S. C.; Barden, D. J.; Bazin, J. F. Y.; Fleming, |.; Foster, C. F.; Mandal, A. K;; Mandal A. K.; Parker, D.; Takaki, K,
Ware, A. C.; Williams, A. R. B.; Zwicky, A. B. Org. Biomol. Chem. 2004, 2, 1051.

(a) TESOTf (2 equiv.)
2,6-lutidine (5 equiv.)

SiMe, ) CHCl,, it, 1d
\n/ : TiCl, (1.2 equiv.) >
. + R (b) (PhMe,Si),CuLisLICN (6 equiv.)
)I | CH,Cl,, 78 °C, 2 h THF,0°C,1h
3 O OTIPS () NIS (10 equiv.)
THF-MeCN (1:3), rt, 18 h
740 59% (3 steps)
. 0
(1.2 equiv) dr=8812
Synthesis of chiral a-alkyl serines via an enantioselective phase-transfer catalysed alkylation. Asymmetric Alkylation

Jew, S,; Lee, Y.-J.; Lee, J.; Kang, M. J.; Jeong, B.-S; Lee, J.-H.; Yoo, M.-S.; Kim, M.-J.; Choi, S.; Ku, J.-M.; Park, H.
Angew. Chem. Int. Ed. 2004, 43, 2382.

R
Br A (2.5 mol%)
OO OO N foBY PhBr (5 equiv.) N SOatBu
v ®_<, j(H KOH (5 equiv.) ©_<, :I\/Ph
—_
O s o ;
R 98%

R = 3',4' 5-trifluorophenyl er>99.5:0.5
A

11 examples (yields 48-99%, %ee 93->99%).

Phosphine catalyzed a-arylation of enones and enals using hypervalent bismuth reagents. sp2-sp? Coupling
Koech, P. K.; Krische, M. J. J. Am. Chem. Soc. 2004, 126, 5350.

o) PBus (20 mol%) Br i o) PBu, (20 mol%) o
(4-BrPh)3BiCl, (100 mol%) © O : Ph3BiCl, (200 mol%)
> i H >
ij i-Pro,NEt (100 mol%) : | i-Pro,NEt (100 mol%) H |
CHoClp-t-BuOH (9:1), 1, 12 h i Me CHoClp-t-BuOH (9:1), 1, 12 h Me
1% : 61%

22 examples (yields 44-93%).
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Cu-mediated, Pd-catalyzed coupling of thiol esters with aliphatic organoboron reagents. sp2-sp® Coupling
Yu, Y.; Liebeskind, L. S. J. Org. Chem. 2004, 69, 3554.

CuTc (1.2 equiv.)

o '@ B@ Cs,C0;5 (1 equiv.) o
—_
s/\n/ + Q_/_ Pd(PPhs), (5 mol%)
o THF, 45 °C, 16 h
64%

(1.2 equiv.)

CuTc = Cu(l)-thiophene-2-carboxylate. 15 examples (yields 21-90%).

Rh-catalyzed direct C-H addition of 4,4-dimethyl-2-oxazoline to alkenes. C-H Addition
Wiedemann, S. H.; Bergman, R. G.; Ellman, J. A. Org. Lett. 2004, 6, 1685.

1/2[RhCl(coe),], 10 mol%) SN x 1/2[RhCl(coe),], (5 mol%) o__N
N PCy3°HCI (10 mol%) ' N PCy;+HCI (5 mol%)
S—H * PCy, Gmol%) S>—H + o0 PCys (2.5 mol%)
o THF, 45 °C, 18 h ! © %—{\ THF, 45 °C, 18 h
46% ' 58% (o2 )
(5 equiv.) | (5 equiv.) %
coe - cis-cyclooctene. 11 examples (yields 37-86%).
Synthesis of tertiary carbinamines via an enantioselective allylation of ketone-derived benzoylhydrazones. Asymmetric Allylation

Berger, R.; Duff, K.; Leighton, J. L. J. Am. Chem. Soc. 2004. 126, 5686.

Ph, Y (@) CHCI,, 40°C, 1d
ggte] - Sml
N~ NHBZ ): \Si/\/ ) HO1 (11 saa) > Me_ NHNHBz-HCI M2 Me, NH,
| + e Jdequiv. N g N
Ph)\Me me” N Et,0, it, 10 min Ph>\/\ TH';g{',/EOH Ph>\/\
Me (c) recrystallization (EtOH) °
. 74%
(1.5 equiv.) or = 99:1
15 examples (yields 46-95%, %ee 84-98%).
Synthesis of alkylhydrazides via a Co-catalyzed hydrohydrazination reaction of olefins and azodicarboxylates. C-N Bond Formation

Waser, J.; Carreira, E. M. J. Am. Chem. Soc. 2004, 126, 5676.

1 “Na*
0]
Boc

=N A (5 mol%) “N-NHBoc

éo//o . N, _coyBy  PhSiHs (1 equiv)
o=y £BuO,C” °N —_
o\ EtOH, 11, 1 h
\= 94%
o (1.5 equiv.)

22 examples (yields 62-94%).

Direct conversion of alcohols to fluorides. C—F Bond Formation
Yin. J.; Zarkowsky, D. S.; Thomas, D. W.; Zhao, M. M.; Huffman, M. A. Org. Lett. 2004, 6, 1465.

PBSF (2 equiv.) : o) PBSF (2 equiv.) 0
OH NEt;(HF); (2 e_quiv.) E i o OBz i-P_r2NEt(HF)3 2 e_quiv.) o OBz
NEt; (6 equiv.) I H i-ProNEt (6 equiv.) H
Bno\)\/OTs —_———» Bno\)\/OTs i -
THF, rt,6 h i MeCN, 50 °C, 17 h
92% 5 OH 90% F

PBSF = perfluoro-1-butanesulfonylfluoride. 17 examples (yields 65-96%).
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Titanocene-catalyzed cascade cyclization of epoxypolyprenes. C-C Bond Formation
Justicia, J.; Rosales, A.; Bufiuel, E.; Oller-Lépez, J. L.; Valdivia, M.; Haidour, A_; Oltra, J. E.; Barrero, A. F;
Cérdenas, D. J.; Cuerva, J. M. Chem. Eur. J. 2004, 10, 1778.

O/> [Cp,TiCly] (20 mol%) o/>
g Mn (8 equiv.)
2,4,6-collidine (8 equiv.) ©
NN - 2 steps
Me,SiCl (4 equiv.)
THF, it, 8 h
1, HO
o 42%

The synthesis of natural occuring terpenoids with various carboxylic skeletons is described. 6 examples (yields 31-61%).

Synthesis of cyclic hydroxy ketones derived from enol ethers via a Sharpless asymmetric dihydroxylation. Asymmetric Dihydroxylation
Marcune, B. F.; Karady, S.; Reider, P. J.; Miller, R. A.; Biba, M.; DiMichele, L.; Reamer, R. A.
J. Org. Chem. 2003, 68, 8088.

KsFe(CN)g (20 mol%)
Na,S,04 (1.5 equiv.)

On-CgHys K,COs (6 equiv.) o
o (DHQD),PHAL (2 mol%) ~OH
o K;0s0,4+2H,0 (1 mol%) o
MeSO,NH, (1.1 equiv.)
MeCN-H,O (1:1),0 °C, 18 h 99%
er=97:3

25 examples (yields 23-99%, %ee 20-95%).
The correlation of the enol ether chain length and enantioselectivity in hydroxychromanone synthesis is outlined.

Ni-catalyzed reductive cleavage and cross-coupling reactions of aryl sulfonamides with Grignard reagents. Reduction/sp2-sp? Coupling
Milburn, R. R.; Snieckus, V. Angew. Chem. Int. Ed. 2004, 43, 888.

SO,NEt | SO,NEL i Ph
2t EPrMg (2.3 equiv.) OMe | 2NE PhMgBr (4.5 equiv)
OMe Ni(acac), (5 mol%) ' Ni(acac), (5 mol%)
2 - : dppp (10 mol%)
| _ =
Et,O—t-BuOMe (1:1), 1t, 8 h |
7% N(Me)Ph PhMe, 4,6 h
N(Me)Ph ! OMe 79% OMe
Reductive cleavage: 26 examples (yields 10-97%). Cross-coupling: 11 examples (yields 52-84%).
Synthesis of substituted furans via a phosphine-mediated reductive condensation of y-acyloxy butynoates. Heteroannulation
Jung, C.-K.; Wang, J.-C.; Krische, M. J. J. Am. Chem. Soc. 2004, 126, 4118.
(o) OEt o
OEt
| | (e} PPh; (1.2 equiv.) 738\
N NO > Me™ X NO,
Me o 2 EtOAc, 110 °C (sealed tube) © ©
86%
NO, NO,
16 examples (yields 60-91%).
Palladium-catalyzed arylation of trimethylsilyl enolates of esters and imides. C-C Bond Formation

Liu, X.; Hartwig, J. F. J. Am. Chem. Soc. 2004, 126, 5182.

TMSO OMe Zn(Ot-Bu), (50 mol%) MeO,C o OMe
MeO,C Pd(dba), (5 mol%)
750 + \@\ P(t-Bu)s (10 mol%) o0
5 -

>
r

OMe DMF, rt, 12 h OMe

95%

(1.3 equiv.) dr > 50:1

52 examples (yields 0-100%, %de 54->99%).
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Ring-closure reactions via intramolecular displacement of a phenylselenoyl group by nitrogen nucleophiles.

Nucleophilic Substitution

Tiecco, M.; Testaferri, L.; Temperini, A.; Bagnoli, L.; Marini, F.; Santui, C. Chem. Eur. J. 2004, 10, 1752.

o (a) mCPBA (4 equiv.)
U o) K,HPO, (5 equiv.) j)L
OH i _ THF, 0°C, 2 h
TBDPSO\)\/S Ph ez (11 equ'v,') OJ\NHBZ > q ez
° CH,Cly, 1t, 1 d TBDPSO\)\/SePh (b) K5CO;, (5 equiv) f
92% (CH3),CO, 11, 12 h TBDPSO

32 examples (yields 44-89%).

79%

Iminium salt catalysts for asymmetric epoxidation.
Bulman Page, P. C.; Buckley, B. R.; Blacker, A. J. Org. Lett. 2004, 6, 1543.

A (0.5 mol%)

Na,CO; (4 equiv.) ©

Oxone (2 equiv.)

Asymmetric Epoxidation

SRy
: O
:
@]
oot

A

26 examples (yields 0-70%, %ee 0-95%).

» =0
‘ MeCN-H,0 (1:1), 0 °C, 2 h C;/

65%
er=95545

Catalytic, asymmetric bromination and chlorination of B-keto esters.
Marigo, M.; Kumaragurubaran, N.; Jorgensen, K. A. Chem. Eur. J. 2004, 10. 2133.

gﬁj B

A (10 mol%)
Cu(OTH), (10 mol%)

: Me™ 27 "OEt "7 NCS (1.2 equiv)
£BU +Bu Cl" Me Et,0, i, 17 h Me
A 98%
er=4:1

22 examples (yields 93-99%, %ee 30-82%).

Asymmetric C-Hal Bond Formation

A (10 mol%)

Cu(OTh, (10 mol%) o o
G
. Me” 7" “OEt
NBS (1.1 equiv.) M
dioxane, it, 17 h Br' Me
98%
er=5:1

Termination of Mn(ll)-based oxidative cyclizations by trapping azides.
Snider, B. B.; Duvall, J. R. Org. Lett. 2004, 6, 1265.

(o]
Mn(OAc);+2H,0 (2.5 equiv.) Me
OEt NaNj; (5 equiv.) CO,Et
Me MeOH, 55 °C,1.5d N,
50% H

9 examples (yields 8-78%).

Radical Cyclization

. o
H, (50 psi) Me ©
10% Pd/C

A — NH

EtOH, t, 6 h /
! .
41% Held H

Catalytic asymmetric acylation of (siloxy)nitrile anions.
Nicewicz, D. A.; Yates, C. M.; Johnson, J. S. Angew. Chem. Int. Ed. 2004, 43, 2652.

Asymmetric Acylation

10 examples (yields 70-93%, %ee 61-84%).

2 o NC OSiEt,
—N N= o) A (15 mol%) p
Sar” SiEt,  + Pg > CO,Bn
cl O/ | \O cl NC OBn toluene, 45 °C, 3 d
Oi-Pr MeO MeO
CMe;  Me,C . 84%
A (2 equiv.) or=919
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Microwave-assisted amination from aryl triflates without base or catalyst. sp?-Nsp® Coupling
Xu, G.; Wang, Y-G.; Org. Lett. 2004, 6, 985.

ot O E OTf
Microwave N : Microwave
HN » : f HN »
+ ! +
. MeO

Cl

)
NMP, 45 min NMP, 2 h
(2.5 equiv.) 70%
MeO

(2.5 equiv.) 93%
An intramolecular organocatalytic cyclopropanation reaction. Cyclopropanation
Bremeyer, N.; Smith, S. C.; Ley, S. V.; Gaunt, M. J. Angew. Chem. Int. Ed. 2004, 43, 2681.

Cl

27 examples (yields <1-98%).

=
o A (20 mol%) 2
N al Na,CO; (1.3 equiv.) e}
(e} -
NaBr (40 mol%)
XY ome X Ph MeCN, 80 °C, 1d H oh
N~
61%
A er=97:3
18 examples (yields 10-95%, %ee 64-95%).
Asymmetric direct Aldol reaction assisted by water and a proline-derived tetrazole catalyst. Aldol Reaction
Torii, H.; Nakadai, M.; Ishihara, K.; Saito, S.; Yamamoto, H. Angew. Chem. Int. Ed. 2004, 43, 1983.
N~y o} o}
m I OH A (5 mol%) H OH
N n-N PN + > 3
H H Cl,C OH MeCN, 30 °C, 2d CCl,
A (2 equiv) er =89:;./05:0.5
16 examples (yields 39-93%, %ee 67-99%).
A mild method for the preparation of y-hydroxy-a,B-acetylenic esters. 1,2-Addition
Shahi, S. P.; Koide, K. Angew. Chem. Int. Ed. 2004, 43, 2525.
o MeO,C—=—Ag (1.6 e_quiv.) OH
WL [Cp,ZrCl5] (1.2 equiv.)
< H > <q X
No AgOTf (20 mol%) M
i CH,Cly, 1t, 7 h - CO,Me
76%
dr=6:1

18 examples (yields 0-95%).

Catalytic, heterogeneous, enantioselective carbonyl- and imino-ene reactions using copper bis(oxazoline) zeolite Y. C—C Bond Formation
Caplan, N. A; Hancock, F. A.; Bulman Page, P. C.; Hutchings, G. J. Angew. Chem. Int. Ed. 2004, 43, 1685.

PhMe, 20 °C, 4 d

A (50 mol%) CO.Et
O%Z; (Y . j\ Cu-HY (1 equiv.) 2
—_—
Q_/N N Y H™ "CO.Et OH
Ph Ph

. 65%
A (50 equiv.) er=97:3

Cu-HY = Immobilized copper-zeolite Y catalyst. 14 examples (yields 23-92%, %ee 57-99%).
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Cu-catalyzed electrophilic amination of diorganozinc reagents.
Berman, A. W.; Johnson, J. S. J. Am. Chem. Soc. 2004, 126, 5680.

(1.1 equiv.)

Cu(OTh,*CeHg (1.3 mol%)
THF, i, 1 h
91%

< N-OBz

15 examples (yields 69-98%). Use of alternative copper salts is also reported.

OO

sp?-Nsp® Coupling

Synergic effect of copper(l) salts and fluoride ion in the Stille coupling.
Mee, S. P. H,; Lee, V.; Baldwin, J. E. Angew. Chem. Int. Ed. 2004, 43, 1132.

oTf 2

X SnBu, .
BusSX (1 equiv.) Busn” X710 (1 equiv.)

MeO OMe PdCI, (2 mol%)
o 2
‘ Pd(PPha)s (5 mol%) ‘ Pt-Bu, (4 mol%)
Cul (10 mol%) >
! Cul (4 mol%)
CsF(2 equiv.) - CsF(2 equiv.)

DMF, 45 °C, 15 h
93%

DMF, 45 °C, 1h
98%

5 examples (yields 92-98%).

~z

5 examples (yields 40-97%).

sp2-sp? Coupling

Fe-catalyzed Grignhard cross-coupling with alkyl halides possessing p-hydrogens.
Nagano, T.; Hayashi, T.; Org. Lett. 2004, 6, 1297.

MgBr (CHy);Br - 5 ol TfO O n-C4HgMgBr
e(acac)3 (5 mol%) Fe(acac); (5 mol%)
Etzoeéo/o 5h O THF-NMP, tt, 05 h
b 90%
(2 equiv.)

13 examples (yields 0-73%).

sp2-sp® Coupling

Synthesis of aryl and vinyl azides via proline-promoted Cul-catalyzed coupling reactions.
Zhu, W.; Ma, D.; Chem. Commun. 2004, 888.

Cul (10 mol%),

Cul (10 mol%}, NaNj; (2 equiv.)

NaN; (1.2 equiv.)

) L-proline (30 mol%)
p— - [o —
Ph/_\ | L-proline Na salt (20 mol%) Ph/ \N3 MeOOBr NaOH (30 mol%)
DMSO%;%C' 4h EtOH-H,0 (7:3), 95 °C, 10 h

93 %

30 examples (yields 9-93%).

C-N Bond Formation

MeO@— Na

Ni-catalyzed cross-coupling of aryl Grignard reagents with aromatic alkyl ethers.
Dankwardt, J. W.; Angew. Chem. Int. Ed. 2004, 43, 2428.

NiCl(PCys), (5 mol%)
PCys (11 mol%)

o
O@/ ~""NMe, p-TolMgBr (3.2 equiv.)
(Et0),CH,, 95 °C, 15 h

99%

39 examples (yields 30-99%).

sp2-sp? Coupling
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Aminative rearrangement of 2-alkoxy-3,4-dihydro-2H-pyrans. Aziridination/ Rearrangement
Armstrong, A.; Cumming, G. R.; Pike, K. Chem. Commun. 2004, 812.

Et” ™
Et Cu(MeCN),PF5 (10 mol%) TsNCINa (1.2 equiv.) Et/’_\/\_,‘
3 _— “
PhI=NTs (1 equiv.) NBS (20 mol%)
N OEt MeCN, 0 °C,1h MeCN, rt, 1 h N OEt

o Ts | o Ts

46% O~ TOEt 44%
cis/trans = 3:1 cis/trans = 1:1.6

9 examples (yields 42-99%).

Construction of medium-ring oxacycloalkenones. Annulation
Lecornue, F.; Ollivier, J. Org. Biomol. Chem. 2003, 1, 3600.

(a) FeCl; (2.2 equiv.)
Ti(Oi-Pr); (1 equiv.) pyridine (1 equiv.)

O._-COEt CsH11MgCl (4 equiv.) o Et,O,rt, 3 h o
> OH > o
= THF, t,5h (b) NaOAc (5 equiv.) o

46% MeOH, rt, 18 h
76%
7 examples (yields 9-62%). 7 examples (yields 25-76%).
Formal [3 + 2] addition of cyclopropylmethylsilanes with aryl acetylenes. Annulation

Yadav, V. K.; Sriramurthy, V. Angew. Chem. Int. Ed. 2004, 43, 2669.

TBDPS TBDPS ! o nBu n-Bu__O
=—Ph (13 equiv) : =-Ph (1.3 equiv)
TiCl, (1.3 equiv.) : TiCl, (1.3 equiv.) Ph
o CH,Cly 78 > —40°C, B 5 CH,Cl, 78 >-40°C,6h
(] 1
; TBDPS TBDPS
' 70%

cis/trans = 75:25
9 examples (yields 55-90%, cis/trans 57:43-95:5).

Enantioselective alkyne addition to aromatic aldehydes. Asymmetric 1,2-Addition
Li, Z. B.; Pu, L. Org. Lett. 2004, 6, 1065.

: E Ph—=—H (2 equiv.)
© OH
=N N= Me,Zn (1 equiv.) :
0o H _— = P 0
OH HO \ A (22 mol%) oh = \
OH HO PhMe, 1t, 20 h
90%
er=94555
A
19 examples (yields 61-90%, %ee 86-97%).
Asymmetric reduction of B-substituted cycloalkenones. Asymmetric 1,4-Reduction

Lipshutz, B. H.; Servesko, J. M.; Petersen, T. B.; Papa, P. P.; Lover, A. A. Org. Lett. 2004, 6, 1273.

o) OMe o
< O o CuCl (0.5 mol%)
[o) p NaOMe (0.5 mol%) é

L J2 A (0.4 mol%)
o) P PMHS (2 equiv.) CiHis
O C7His PhMe, 78 °C, 12 h 97%
e} OMe er=98.7:1.3
A - 42 PMHS = poly(methylhydrosiloxane). 8 examples (yields 88-96%, %ee 90-99.5%).
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