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Enantioselective thiourea-catalyzed nitro-Mannich reaction.
Yoon, T. P.; Jacobsen, E. N. Angew. Chem. Int. Ed. 2005, 44, 466.

A (10 mol%)
. EtNO, (2.5 equiv.)
By j\ NBoc i prNEt (1 equiv.)
MesN ~ B —
\HAH m Ph 4AMS
0 NHAc PhMe, 0 °C, 18 h
A

Nitro-Mannich

A (10 mol%)

NHBoc , n-PrNO,, (5 equiv.) NHBoc
NO, | 'l“BOC iPrNEt (2 equiv.) NO,
Ph ' —_——»
; Ph 4AMS Bt
: PhMe, 0°C, 18 h
96% | 99%
dr=15:1 , dr=7:1
er=96:4 i er=97525

14 examples (yields 79-99%, %de 88-34%, %ee 92-97%).

Ammonium chloride promoted Ugi reaction of a-substituted a-isocyano acetic acid.

Bonne, D.; Dekhane, M.; Zhu, J. Org. Lett. 2004, 6, 4771.

o}
NC COK
Y . Ph/\/CHO .
Bn N
H
(2 equiv.)

Amide Formation

O  Bn ﬁo
NH,CI (1.5 equiv.) Ph NJ\H/N\)
e N
PhMe, rt, 18 h N 0
91% [ j
o

14 examples (yields 70-98%).

Heteroatom nucleophilic addition to electron-poor alkenes promoted by an alumina-supported CeClz+7H-O/Nal system.

1,4-Addition

Bartoli, G.; Bartolacci, M.; Giuliani, A.; Marcantoni, E.; Massaccesi, M.; Torregiani, E. J. Org. Chem. 2005, 70, 169.

CO,Me

Me” ~NH o

CeCl;+7H,0 (1.35 equiv.)
Nal/AlL,O5 (1.15 equiv.)

COMe O

o

Me)\N/\)J\
35°C, 24 h

85% K©\
OMe

12 examples (yields 70-98%).
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Intramolecular hetero Diels—Alder synthesis of the pyrroloquinoline alkaloids.
Twin, H.; Batey, R. A. Org. Lett. 2004, 6, 4913.

o
Dy(OTf); (10 mol%)
N
©\)L/ e * ©\ MeCN, rt, 24 h
N NHz 51%
0

Hetero Diels—Alder

Luotonin A

Formal synthesis of Camptothecin also described. 3 examples (yields 51-71%).

75%

92%

Direct methylenation of ketones and aldehydes with CH,Cl, promoted by Mg/TiCl,/THF. Methylenation
Yan, T-H.; Tsai, C-C.; Chien, C-T.; Cho, C-C.; Huang, P-C. Org. Lett. 2004, 6, 4961.
TiCly 2 equiv.) E o} TiCl, (5 equiv.)
Mg (8 iv. ' Mg (10 equiv.
g (8 equiv)) . Lo H g (10 equiv.) . 0 H
CH,CI/THF,0°C —>rt, 1h : < CH,CI/THF,0°C > 1t,1h <
0 90% Y 75% o
16 examples (yields 61-95%).
Nucleophilic and selective Ti-methylene complexes for ester methylenation. Methylenation
Yan, T-H.; Chien, C-T.; Tsai, C-C.; Lin, K-W.; Wu, Y-H. Org. Lett. 2004, 6, 4965.
TiCl, (2 equiv.) E o) o) TiCl, (2 equiv.)
/@ Mg (8 equiv.) /@ ' Mg (8 equiv.)
: OM - OMe
Ph\)J\ THF/CHQCIQ m,1h Ph\)Lo ; ®  THF/CH,Cly 1, 1 h

18 examples (yields 0-92%).

Second generation fluorous DEAD reagents in the Mitsunobu reaction.
Dandapani, S.; Curran, D. P. J. Org. Chem. 2004, 69, 8751.

JJ\ CO,H /@/VCBFW
N" O Ph,P
0w N . ﬁ\/\ (1.5 equiv.)
Y CeFy7 OH A (1.5 equiv.)
%/O THF, 1,3 h
NO 99% NO,

Fluorous Reagents/Mitsunobu

L~k

Comparison of fluorous and classical protocols is reported. 21 examples (yields 54-100%).

Enantio-controlled synthesis of a-methyl amino acids.
Smith, N. D.; Wohlrab, A. M.; Goodman, M. Org. Lett. 2005, 7, 255.

Nucleophilic Substitution

(¢}
Bn,N
o

BnoN o — CuBr-DMS (20 mol%)
_ NS -
: N\ N MgCl DMS, THF, -23 °C
0 ~TN 919
(5.6 equiv.)

13 examples (yields 0-98%).

¥
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Thermal and microwave assisted Pd-catalyzed intramolecular coupling between aryl iodides and allyl moieties. Annulation
Lautens, M.; Tayama, E.; Herse, C. J. Am. Chem. Soc. 2005, 127, 72.

\ OCO,Et
| Pd,(dba), (5 mol%)
Pd(dba)s (5 mol%) ~F . 2
MeO 2 3 = | - [
e (o-tolyl P (22 mol%) : . | (o-tolyl)3P (22 mol%) _ AN
g . | >
HN | S ! n-BuNMe, (2 equiv.)
n-BuNMe, (2 equiv.) | 0 CH3CN/H,0, 160 °C, 1 min
CH3CN/H,0, A, 6 h N7 YPh - OV M
Ph X OAC 77% ' (microwave irradiation) FsC 0]
o oMe H | 61%
' CF
Increase in yield up to 41% using microwave irradiation.
8 examples (yields 73-88%). 9 examples (yields 56-74%).
C-Arylglycosides via Ru(ll)-catalyzed [2+2+2]-cyclocaddition. [2+2+2]-Cycloaddition

Yamamoto, Y.; Saigoku, T.; Ohgai, T.; Nishiyama, H.; ltoh, K. Chem. Commun. 2004, 2702.

CO,Me
Cp*RuCl(cod) (5 mol%)

- CO,Me - ACO COzMe
— CO,Me DCE,r,5h ) )
— 89% AcO” "OAc
OAc
OAc
(2 equiv.)
Applicable to 1,6 and 1,7 diynes. 11 examples (yields 46-93%).
Enantioselective hydrogenation of vinyl bis(boronates). Enantioselective Hydrogenation

Morgan, J. B.; Morken, J. P. J. Am. Chem. Soc. 2004, 126, 15338.

w (a) (nbd),RhBF (2 mol%) OH
A (4 mol%) :

PPh,

OH
FsC . o, .0 PhMe, rt, 24 h
R Fe B O >
D) B (b) H.0, F
NaOH 60%
FiC CF, F THF, 1,3 h er =955
FsC A
6 examples (yields 60-92%, %ee 77-93%).
Enantioselective alkylation of tributyltin enolates. Enantioselective a-Alkylation

Doyle, A. G.; Jacobsen, E. N. J. Am. Chem. Soc. 2005, 127, 62.

g - QSnBug 1”>Cogt (4 equiv) Qg
=N_ N= Et = N
B A (10 mol%) COzEt
£Bu 0 c|:| o tBu PhH, 0°C, 2 h
72%

-Bu tBu er=94555

9 examples (yields 43-91%, %ee 85-96%).

Synthesis of stereohomogeneous cyclopropanecarbaldehydes and cyclopropyl ketones. Cyclopropanation
Kalkofen, R.; Brandau, S.; Wibbeling, B.; Hoppe, D. Angew. Chem. Int. Ed. 2004, 43, 6667.

tBu lutidi i | i |
2,6-lutidine (4 equw.)‘ : NaH (1.35 equiv.)
Tf,0 (3 equiv.) ) v, Ph i - > oy _H
CH,Cly, 78 °C, 1 h Bu ”/ ! DMF, rt — 60 °C, 12 h Ph n/
e} | e}
83% 1 71%
dr=98:2 ' dr=95:5
9 examples (yields 39->99%, %de 76-96%). 13 examples (yields 58-98%, %de 90-96%).

Synthesis 2005, No. 5, 843-850 © Thieme Stuttgart - New York

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



846 SYNTHESIS ALERTS

Asymmetric diethyl and diphenylzinc additions to aldehydes.
Park, J. K.; Lee, H. G.; Bolm, C.; Kim, B. M. Chem. Eur. J. 2005, 11, 945.

Enantioselective 1,2-Addition

CeFy7
o A (3 mol%) OH
n-BuLi (3.6 mol%)
H =
N ZnEt, (3.05 equiv.)
Me OH MeO hexanes/perfluorohexane MeO
CeF 17 40°C,1h 80%
A er=91585
Addition of diphenyl zinc also reported. 4 examples (yields 80-90%, %ee 78-90%).
Tandem Michael addition-carbene insertion reaction of 1-alkynyl(aryl)(tetrafluoroborato)-i3-bromanes. Annulation
Ochiai, M.; Tada, N.; Nishi, Y.; Murai, K. Chem. Commun. 2004, 2894.
CF,
PhSO,Na (1 equiv.) CsHiy
— —_—
CH,Cl,, 0°C, 1 h + CoHyy—==—"S0.Ph
86% PhO,S .
CgHiz——=—Br-FBF; 79:21
(1.5 equiv.)
6 examples (yields 84-95%, pentene:alkyne 67:33-96:4).
Nitro-Mannich reaction for the stereoselective synthesis of 1,2-diamines. Nitro-Mannich
Anderson, J. C.; Blake, A. J.; Howell, G. P.; Wilson, C. J. Org. Chem. 2005, 70, 549.
P
N. . .
MeO AcOH (20 mol%) MeO S F o MeO
N - (1.4 equiv.) N
PrNO,, rt, 18h N AcOH (2.4 equiv.) :
Ph ! —78 ° - Ph
Ph) THF,-78°C >1t,1h B
NO, NO,
95% 95%
dr=79:21 dr=9:1

49 examples (yields 5-95%, de% 0-90%).

Pd-Catalyzed C-C bond forming 1,2-ligand migration of organoalanes.

Fillion, E.; Carson, R. J.; Trépanier, V. E.; Goll. J. M.; Remorova, A. A. J. Am. Chem. Soc. 2004, 126, 15354.

(a) Me;Al (2 equiv.)
CpZrCl, (25 mol%)
SiMe, (CHCl)2, 11,18 h

OTf (b) PA[P(4-MeO-Ph),],Cl, (10 mol%)
P (4-MeO-Ph); (20 mol%)

Et;N (10 mol%)

DABCO (6 equiv.)

MeCN, 110 °C, 3 'd

53%

Z

10 examples (yields 6-67%).

C-C Bond Formation

SiMes e Me

Iminium geometry control in enamine catalysis: a new catalyst for aldehyde-aldehyde couplings.
Mangion, I. K.; Northrup, A. B.; MacMillan, D. W. C. Angew. Chem. Int. Ed. 2004, 43, 6722.

o} Me
N o (a) A (20 mol%)
Ph X~ o " Et;0,4°C, 36 h
+Bu e
N +
H Me\)J\H HJ\/ (b) Amberlyst-15
“TFA Me MeOH, 1t, 4 h
A (10 equiv.)

10 examples (yields 58-90%, %de 60-83%, %ee 90-97%).

Asymmetric Aldol

OMe OH

Me
MeO

Me Me
90%

dr=5:1
er=97.525
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Catalytic asymmetric mercuriocyclization of y-hydroxy-cis-alkenes. Annulation
Kang, S. H.; Kim, M.; Kang, S. Y. Angew. Chem. Int. Ed. 2004, 43, 6177.

O Io) (@) A (30 mol%)
O (\ Hg(tfa), (20 mol%)
O, HO Hg(OAc), (1 gquiv.) HgBr
MeOH (2 equiv.) - (o)
N o “3”020\_/:\_> CH.Cl,, 78 °C t—BuOZC\/\Q
O o} (b) KBr (aq)
KoCO; (aq) 72%

er=96:4

/

18 examples (yields 42-93%, %ee 22-95%).

Rate enhancement of asymmetric phase-transfer-catalyzed alkylations. Enantioselective Alkylation
Shirakawa, S.; Yamamoto, K.; Kitamura, M.; Ooi, T.; Maruoka, K. Angew. Chem. Int. Ed. 2005, 44, 625.

Ar
ssiog 5
A (0.05 mol%) Ph. _N
N* J’L BnBr (1.2 equiv.) j// 7~ TOtBu
O O Ph YN OLBu 18-crovn-6 (0.05 mol%) P,
Ph KOH (aq)/PhMe, 0 °C, 3 h 90%
Ar

Ar = 3,5-Phy-Ph

26 examples (yields 2-98%, %ee 85-98%).

Hydrocarbon oxidation verses C-C bond forming approaches for efficient syntheses of oxygenated molecules. Oxidation
Fraunhoffer, K. J.; Bachovchin, D. A.; White, M. C. Org. Lett. 2005, 7, 223.

N (a) Pd(OAG), (10 mol%) v
BQ (2 equiv.)

HO

/\H 1seps O Q AMS 070 4Steps  OH

H DMSO/ACOH, 40 °C, 48 h H -——————
> = OH .« = 26% M
OH (b) K,CO5 (2 equiv.)
91% MeOH, rt, 1 h
E/Z=11:1

BQ = Benzoquinone. 6 examples (yields 58-91%).

Metal-free, organocatalytic asymmetric transfer hydrogenation of «,-unsaturated aldehydes. Enantioselective 1,4-Addition
Yang, J. W.; Hechavarria Fonseca, M. T.; Vignola. N.; List, B. Angew. Chem. Int. Ed. 2005, 44, 108.

(0]
Io) Me MeO,C. COMe
24 .
-Pr -Pr
Bn )\t—Bu
N (1.02 equw )
H .TFA Br _—
A A (10 mol %) 90%
dioxane, 13 °C, 48 h er=973
8 examples (yields 77-90%, %ee 90-96%).
Lewis acid catalyzed intramolecular [4+3]-cycloaddition. [4+3]-Cycloaddition

Prié, G., Prévost, N., Twin, H.; Fernandes, A.; Hayes, J. F.; Shipman, M. Angew. Chem. Int. Ed. 2004, 43, 6517.

Bn (@) Sc(OTf)s (10 mol%)

E“ BF5*OEt, (1.5 equiv.) 1 CH,Cl,, =30 °C > tt, 17 h
XN X CH,Cl,, —30°C >, 17 h N ® H:50; @) . """
\ d 67% \ d MeOH, rt, 16 h

60 %

/

10 examples (yields 45-72%, %de 2-99%).
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Asymmetric epoxidation of cis-alkenes mediated by iminium salts: highly enantioselective synthesis of Levcromakalim. Epoxidation
Page, P. C. B.; Buckley, B. R.; Heaney, H.; Blacker, A. J. Org. Lett. 2005, 7, 375.

~BPh,
i i/ N 0 NC A (10 mol%) NG 29
/% m TPPP (2 equiv.)
0 T
o 0 CHCl,, —40 °C, 24 h (¢}

Me™ 59%
O A er=98.5:15
TPPP = Tetraphenyl phosphonium monoperoxysulfate. 6 examples (yields 59-89%, %ee 61-97%).
Enantioselective synthesis of cyclopropanes by aldehyde homologation. Cyclopropanation

Risatti, C. A.; Taylor, R. E. Angew. Chem. Int. Ed. 2004, 43, 6671.

OH Tf,O (1.5 equiv.) OH Tf,O (1.5 equiv.)

2,6-lutidine (1.6 equiv.) H : : 2,6-lutidine (1.6 equiv.) H
Ph/\)\_/\ > bp CHO : pp X » OHC Ph
: PhMe, —-78 °C, 10 min H PhMe, —78 °C, 10 min
; OCb H ! NRBoc H
91% . _ 91%
er=93:7 :  R=4MeO-Ph er=90:10
5 examples (yields 73-96%, %ee 66-86%). 5 examples (yields 70-96%, %ee 80-88%).
Ag(l)-catalyzed addition of zirconocenes to glycal epoxides. Hydrozirconation/Addition
Wipf, P.; Pierce, J. G.; Zhuang, N. Org. Lett. 2005, 7, 483.
(a) CpZrHCI (1 equiv.)
CH,Cly, 1t, 10 min
(b) AgEIO, on Celite (10 mol%) Bro R -OTBDPS
TBDPSO CH.Cly t, 5 min
\/\\\ - BnO“ "OH
(c) A (0.67 equiv.) OB
CH,Clymt, 1 h n
A 74%
9 examples (yields 0-76%).
Regio- and stereoselective hydrostannylation of alkynols. Hydrostannylation

Miura, K.; Wang, D.; Matsumoto, Y.; Hosomi, A. Org. Lett. 2005, 7, 503.

OH
HO Bu,Sn(OTHH (1.1 equiv.) oH SnBu, H
\ — K BuMgBr (2.2 equiv.) __ . —
hexanes, rt, 3h A H BugSn B H
85%
>99:1

16 examples (yields 64-91%, A:B 100:0-59:41).

Highly enantioselective conjugate additions to «,B-unsaturated ketones catalyzed by a (Salen)Al complex. Enantioselective 1,4-Addition
Taylor, M. S.; Zalatan, D. N.; Lerchner, A. M.; Jacobsen, E. N. J. Am. Chem. Soc. 2005,127,1313.

{ ) Ph
P nPr O NCJ\COZMe _
—~N_ N= Ph : (1.05 equiv.) (0] NaN;/37% HCI (2 equiv.) N, O
~ . " 0
f‘\l M A (25 m0|%) /\)J\ A (25 mol A)) _ )\/U\
tBu 00 tBu | NC COMe - PR thvicycloh > n-Pr
methylcyclohexane methylicyclonexane
88% 0°C,24h -78 » —-40°C,24h
tBu FBu dr = >30:1 88%
A er=94555 er=973

25 examples (yields 70-97%, %ee 75-96 %)
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Effect of solvent on the stereoselective reduction of cyclic ketones.
Bahia, P. S.; Jones, M. A_; Snaith, J. S. J. Org. Chem. 2004, 69, 9289.

DIBAO™Pr (1 equiv.) DIBAO™Pr (1 equiv.)

CH,Cl,, rt, 6 h PhMe, rt, 6 h
78%
dr=92:8

29 examples (yield 50-97%, %de 0-98%).

Reduction

OH

77%
dr =99:1

New catalytic cycle for couplings of aldehydes with organochromium reagents.
Namba, K.; Kishi, Y. Org. Lett. 2004, 6, 5031.

A (11 mol%)
CoPc (0.2 mol%)

OTBDPS Mn (3 equiv.)
) Br CrBrs (10 mol%)

SO, J) Br\/& NEt; (11 mol%)

"Bu k OHC 2,6-lutidine (12 mgl%)
Ph Cp,ZrCl, (1 equiv.)
THF,0°C,24h

A (2.3 equiv.)

15 examples (yields 79-98%, %ee 82-91%).

Enantioselective 1,2-Addition

Br OH
OTBDPS

90%
er=95545

Asymmetric Michael reaction using dimethylsilyl ketene acetals.
Harada, T.; Adachi, S.; Wang, X. Org. Lett. 2004, 6, 4877.

0 St-Bu )
\io\ o (1.5 equiv.)
biphenyl ,B~Ph N OSi(H)Me,
TN O o og,
: \ A (10 mol%)

e} : Ts 2 ,6-diisopropylphenol (1 equiv.)
A t-BuOMe (1 equiv.)
CH.Cl,,-78 °C, 12 h

13 examples (yields 54-85%, %ee 84-98%).

Enantioselective 1,4-Addition

o} Ph O

t—BuSJ\/l\/U\Bu

82%
er=94:6

Synthesis of C-sp®-centered geminal diiodides.
Cloarec, J. M.; Charette, A. B. Org. Lett. 2004, 6, 4731.

CHI; 2 equiv.)

></\/\ PPh; (2 equiv.)
O,N ) o

t-BuOK (2 equiv.)
PhMe, —20 °C, 30 min

(4 equiv.)

Reduction

o-xylene, A, 30 min

20 examples (yields 61-91% for second step).

Catalytic asymmetric conjugate addition of dialkylzinc reagents to phenylsulfonylaldimines.
Soeta, T.; Kuriyama, M.; Tomioka, K. J. Org. Chem. 2006, 70, 297.

@) A (6.5 mol%)
Cu(MeCN),BF, (5 mol%)

Q\\ C'\@\N PhMe, —30 °C, 6 h
PPh, -
M" N o
NS

°S
oo (c) NaBH, (1 equiv.)
A MeOH, 0 °C, 30 min

11 examples (yields 72-85%, %ee 67-91%).

Enantioselective 1,4-Addition

Cl
OH
Et

78%
er=89:11
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One-pot dehydrogenation of carboxylic acid derivatives to a.p-unsaturated carbonyl compounds under mild conditions. Dehydrogenation
Matsuo, J-I.; Aizawa, Y. Tetrahedron Lett. 2005, 46, 407.

(a) LDA (1.1 equiv.)
THF, —78 °C, 30 min 0

O o . 0
TBSONN/(O ®) jl\ TBSONN%O
-Bi
I\/ Ph \N/t u . l\/

(1.2 equiv.)
THF, -78 °C, 30 min

92%

22 examples (yields 15-92%).

Stille cross-coupling of unactivated secondary alkyl halides using monoorganotin reagents. sp3-sp? Coupling
Powell, D. A.; Maki, T.; Fu, G. C. J. Am. Chem. Soc. 2005, 127, 510.

NiCl, (10 mol%) Me

Br 2,2"-bipyridine (15 mol%) Q
©j + C|3Sn@Me KOt-Bu (7 equiv.) .

t-BuOH/i-BuOH, 60 °C, 12 h .
83%

(1.2 equiv.)

14 examples (yields 47-83%).

Rational synthesis of contra-thermodynamic spiroacetals by reductive cyclizations. Reductive Cyclization
Takaota, L. R.; Buckmelter, A. J.; LaCruz, T. E.; Rychnovsky, S. D. J. Am. Chem. Soc. 2005, 127, 528.

OTIPS _ OTIPS
rBu 0 : OTBS LIDBB (2.5 equiv.) tBu o :
+Bu-Si >
CI) THF, —78 °C, 30 min
~"No7To cl 98%
CN
6 examples (yields 63-98%).

Enantioselective organocatalyzed a-sulfenylation of aldehydes. Enantioselective C-S Bond Formation

Marigo, M.; Wabnitz, T. C.; Fielenbach, D.; Jgrgensen, K. A. Angew. Chem. Int. Ed. 2005, 44, 794.

N\j\N—SvPh o OH
R =y |
N R o (1.2 equiv.) K/ Bu NaBH, (1.2 equiv.) K/ +Bu
- B — O H _— H
H OTMS H)J\/tBu A (10 mol%) rS MeOH, rt, 20 min (S
R = 3,5-CF;-Ph PhMe, rt, 3 h
A Ph Ph
83%
er=98:2
7 examples (yields 60-94%, %ee 61-98%).
Catalytic enantioselective conjugate addition of cyanide to «,3-unsaturated N-acylpyrroles. Enantioselective 1,4-Addition

Mita, T.; Sasaki, K.; Kanai, M.; Shibasaki, M. J. Am. Chem. Soc. 2005, 127, 514.

o
Phy(O)P
2(0) A (10 mol%)
Ho 0 Gd(Qi-Pr); (5 mol%) CN O
)\/\/U\ TMSCN (50 mol%) )\/I\/U\

0 F NN > NN
j@[ —~ HCN (2 equiv.) ~
HO £ EtCN, -20 °C, 42 h

A 89%
er =964

9 examples (yields 78-99%, %ee 89-98%).
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