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Catalytic enantioselective addition of terminal alkynes to aldehydes.
Anand, N. K.; Carreira, E. M. J. Am. Chem. Soc. 2001, 123, 9687.

Ph
o HO  NMe,
(22 mol%)
H o+ R—=
Zn(OTf), (20 mol%)
NEtz (50 mol%)
1.0 equiv. 1.2 equiv. PhMe, 60 °C, 2-24 h

Enantioselective 1,2-Addition

R Yield ee
OH

BnaNCH3 91% 97%

OH
Ph(CHa)2 89%  94% = X
AN Ph 94%  86% SiEtz
R (EtO),CH 88%  94% OTBS

n-Bu 81%  93%
TMSOC(Me),  80%  99% B
ELSi 85%  96% er=89%

Reaction works best when the aldehyde has an a-branch. Lower yields but useful ee's obtained even with unbranched aldehydes. The reaction can be
performed without solvent in which case no aqueous workup is necessary. 10 Aldehydes and 15 different alkynes used: yields typically >80%, ee's >90%.

Enantioselective hydrometallation—alkylation: equivalent to umpolung of a Michael addition.

Hupe, E.; Knochel, P. Angew. Chem. Int. Ed. 2001, 40, 3022.

0/> () (9)-IPCBH,, (1.1 equiv.),
—25°C, 48 h C/(\
o
O/k (b) Et,BH (5 equiv.), 50 °C, 16 h

(c) i-PrpZn (5 equiv.), r.t., 5h

er =95:5

o
(@) CuCNe2LiCI (1.5 equiv.) /> /[ \
_ 78cmn min O/‘\o M'f\

(b) allyl bromide (5 equiv.)
-78°Ctort.,10h

Enantioselective Hydrometallation

o
/

B

51% (er = 86:14)
50% (dr 94:6)

alkylation with propargyl bromide and 1-bromoalkynes also reported

Chiral guanidine base in asymmetric Michael addition reactions of glycine imine.

Asymmetric 1,4-Addition

Ishikawa, T.; Araki, Y.; Kumamoto, T.; Seki, H.; Fukuda, K.; Isobe, T. Chem. Commun. 2001, 245.

Ph

LOH 0 Z R
)Nl\ oJ\ (3 6 equiv.)
MeN" 'NMe Ny Ph 20 mol%

no solvent, r.t.
(1 equiv.)  Ph

pf  Ph

A

R time  Yield ee(%)
N )H/V COEt 3d 85% 97
COMe  15h 90% 80
CN 5d 79% 55
ph Cco,Me 3d 98% 93
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A remarkably stable rhodium Lewis acid catalyst for hydrosilation, Mukaiyama aldol and cyclopropanantion reactions. Novel Lewis Acid
Dias, E. L.; Brookhart, M.; White, P. S. Chem. Commun. 2001, 423.

pri by “ + A is a remarkably stable, cationic, OSiEty
[BAry]~  three-coordinate 14e complex that can be 2.5mol% A, Et3S|H
Rh generated in situ. It forms nl-complexes
N~ | — with carbonyls in dichloromethane solution. CICGHSv 70°C,17h
P ) Ny L pr
OSiMes o] OH

=

Ar = 3,5-bis(trifluoromethyl)phenyl
A

2.5 mol% A O O
—_—
CICgHs, 65 °C, 24 h

Catalytic asymmetric allyl transfer reactions promoted by a BINOL-Ti complex.

Asymmetric Addition

Yu, C.-M.; Jeon, M.; Lee, J.-Y.; Jeon, J. Eur. J. Org. Chem. 2001, 1143.

(S)-BINOL:Ti(i-Pro), (1:1, 5 mol%)

. i-PrS—-BEt, (1.1 equiv.) _ fQH R = PhCH,CHy, n-CgHys, ¢-CgHyy, Ph, PhCH=CH,
_ MBus  +  R-CHO >~ R N PhCLT.yield 41-91%; er. 202:8
7 4A MS, PhCF3, —20 °C A

(S)-BINOL:Ti(i-Pro), (1:1, 5 mol%)

i-PrS—BEt, (1.1 equiv.) Ho)i)J\/ R = PhCH,CH =
. 8 = 2CHa, n-CgHy3, c-CgH11, Ph, PACH=CH,
x)J\/SnBuko, +  R-CHO >~ R / PhCLC. yield 53-91%; e.r. 295:5
4A MS, PhCF3, —20 °C

Salen-derived catalysts containing secondary basic groups in the addition of diethylzinc to aldehydes.
DiMauro, E. F.; Kozlowski, M. S. Org. Lett. 2001, 3, 3053.

<O——> (_C‘) R t(h) convn (%) ee (%)

Asymmetric Addition

N N , Ph 12 98 80
A o) LE? ;?1 /?2(1Oemuci)\|/0)A)) OH p-MeO-CeH, 36 97 89

)iy 240 (2.1 equiv. p-Cl-CgHa 10 92 83

OH HO R “H PhMe, 30 °C R 0-MeCgHg 36 99 69
cHXx 24 78 75

—N N= Et,CH 36 84 91

Appendage of a quaternary centre to an indole via aryllead(lV) reagents.

) sp3-sp? Coupling
Deng, H.; Konopelski, J. P. Org. Lett. 2001, 3, 3001.

TBSO.
Pb(OAC)3 8BS0
A . Pyridine Me0,C”~ 9]
N o CHCls, 40 °C N\
Eoc CO,Me 98% (d.r. 30:1) N
\
Boc
Metalloiminium ion cyclisation terminated by a 2-(methylthio)-3-(trimethylsilyl)-1-propenyl moiety. Heteroannulation
An, D. K,; Duncan, D.; Livinghouse, T.; Reid, P. Org. Lett. 2001, 3, 2961.
MeS,
Bu'Ph,Si0 SPh _ _ Bu'Ph,SiO SPh Bu'Ph,SIO (a) oxone
: A_sives TiCly (1 equiv.) PoH MesAl > (b) RuCls, NalO,
| . ’
E0,C N CH,Cl,, -78 to —20 °C Et0,C HN 99% (c) LAH

60%

dI-Turneforcidine
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Intramolecular [2+2] photocycloaddition/thermal fragmentation approach toward 5-8-5 ring systems. [2+2] Cycloaddition
Lo, P. C.-K.; Snapper, M. L. Org. Lett. 2001, 3, 2819.

o O,
hv, Pyrex filter BHT, PhH (a) LAH (53%)
—_— —_— B ————
PhH, 40 °C 235°C — (b) PhH, 140 °C (94%)
93% 88% MeO o
[e] o]
Electrophilic cyclisations of vinylcyclopropanols to tethered aldehydes. Prins-Pinacol Annulation
Yon, J.-H.; Lee, J.; Cha, J. K. Org. Lett. 2001, 3, 2935.
) °
@/COZM" | Smes () TBAF PPTS
—_— —_—
CITi(O-i-Pr)3 (b) Swern ox. or SiO,
- 91%
53-77% OTIPS ’ H oH
Kulinkovich cyclopropanation
4 examples. Cyclisation to form 5- and 6-membered rings was successful but closure to a 7-membered ring failed.
Highly diastereoselective aldol additions of a chiral ethyl ketone enolate under Lewis base catalysis. Asymmetric Aldol
Denmark, S. E.; Pham, S. M. Org. Lett. 2001, 3, 2201.
Me ) ) _XCHO
PR N o otMs | 5('OCL4 gl flqu"’%/) 0SiCls A (5 mol%%) 0 OH
\ C mol% 0
\I: /P(’ W AR LMoL W _ = W
= NN CHCly, 1t. CH,Clp, 78 °C, 10 h
Ph 2Cl2, 2L, )
’\l"eo TBSO 65% (Z/E=15:1)  1BSO TBSO
A 85%
dr (syn : syn: minors) =93:4:3)
7 examples (unsaturated aldehydes); yields 71-88%
Group-selective hydroalumination of bis-alkynyl carbinols: application to malyngolide. Hydrometallation

Suzuki, T.; Ohmori, K.; Suzuki, K. Org. Lett. 2001, 3, 1741.

#‘9 n-BuLi, DIBALH \/LQ 10 steps

o~ OH —————>» O OH ————> No X0
THF, —78 to 0 °C, 30 min \Q/ B
// \\ 79% (dr > 99 : 1) \\\ HO
Hydroalumination also works with LAH in better yield (84%) but the dris only 92 : 8.
Oxidative ring contraction of a glycal derivative: application to the synthesis of (+)-pyrenolide D. Ring Contraction

Engstrom, K. M.; Mendoza, M. R.; Navarro-Villalobos, M.; Gin, D. Y. Angew. Chem. Int. Ed. 2001, 40, 1128.

OAc

O | 5steps IJ Ph-1=0, TfZO 0, <OMe 4 steps IO)
AcO TBSO MEOH CH2C|2 / OMe o

. TBSO” % HO” -
OAC orps 8% (@r=5:1) 5TBS 0T\

o
o
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Prins-pinacol annulation reaction initiated by an a-th

iacarbenium ion: application to Shahamin K.

Lebsack, A. D.; Overman, L. E.; Valentekovich, R. V. J. Am. Chem. Soc. 2001, 123, 4851.

(a) TMSCHLi

Prins-Pinacol

R [Me,S-SMe]*BF 4~ (b) HF=Pyr OAc
—_— sph —— > ( | =0 -------- >
SPh CH,Cl,, -45t0 0 °C (c) m-CPBA
80% (d) MoOPh, LDA OAc

Polymer-bound bis-oxazoline copper(ll) complex: a catalyst for the enantioselective Mukaiyama aldol reaction.
Orlandi, S.; Mandoli, A.; Pini, D.; Salvadori, P. Angew. Chem. Int. Ed. 2001, 40, 2519.

Asymmetric Aldol

O/wk o ligand A (7.7 mol%)

_ OTMS
N /& . OMe 7% Cu(OTf)2
S
—N fo) 3AMS

o THF, 0 °C, 15 min er=97:3
o A 100%

only one example; the ligand can be recovered

RuO4-catalysed oxidative cyclisation of 1,5-dienes to cis-2,5-bis(hydroxymethyl)tetrahydrofuranyldiols. Oxidative Annulation

Piccialli, V.; Cavallo, N. Tetrahedron Lett. 2001, 42, 4695.

RUO,+2H,0 (4 mol%)

_ NalO, (4 equiv.) 1
pre— |i| O B
CO;Me  EtOAc-MeCN-H,0O (3:3:1) HO

0 °C, 4 min 70%
RUO,+2H,0 (4 mol%)

_ - £O-Me NalO, (4 equiv.)
> g
EtOAc-MeCN—H,0 (3: 3: 1)

y

Ho H
~10°C, 18 min 42% 8% 20%

Enantio- and regio-controlled [4+2] cycloaddition to 3-alkenyl-n3-pyranylmolybdenum complexes. [4+2] Cycloaddition

Go6mez, R.; Liebeskind, L. S. J. Am. Chem. Soc. 2001, 123, 6185.

CO CO C%O
Tp—M0o~CO () HC=CH-MgCI Tp—Mo~CO Me,C=CH-CHO ~ Tp—Mo~ _~
\;\//l/o THF, =20 °C \/ N EtAICI, (1.1 equiv.) |\/ PDC (3-4 equiv.)
Y e b ... [ —
Lo (b) TFAA, EtsN, DMAP o CH,Cl,, 0°C, 1h o silica gel, CH,Cl, © 94
CH,Cl,, ~78 °C to r.t. H 70% >
O/

81% (er =99 : 1)

9 examples; yields typically >80%

Chemo- and regioselective Ru(ll)-catalysed [2+2+2] cycloaddition of 1,6-diynes with dicyanides.
Yamamoto, Y.; Ogawa, R.; Itoh, K. J. Am. Chem. Soc. 2001, 123, 6189.

[2+2+2] Cycloaddition

R i H .
- CH,(CN), CN R temp time vyield A:B
MeO,C, —R Cp*Ru(cod)Cl (2-5 mol%) MeO,C, | N MeO,C., | AN Me 60 5h 97% 95:5
—_— + . .
MeO,C’ < — MeO,C _ MEO,C _N ™S 60 55h 92% 100:0
? = H CICH,CHCI z 2 COMe rt 24h 80% 100:0

8 diynes and 5 dicyanides used
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Enantioselective crotylation of aldehydes via an allyl transfer reaction from a chiral crotyl donor. Asymmetric 1,2-Addition
Nokami, J.; Ohga, M.; Nakamoto, H.; Matsubara, T.; Hussain, |.; Kataoka, K.

J. Am. Chem. Soc. 2001, 123, 9168.
R Yield
HZO OH Ph 48%
+ — . BnO(CH2)s  75%
\'O= ™R —memhone R PhCH(Me)  64%
~ Et,CH 71%
>99% ee 2 0

9 examples; 2 failed: citronellal and 2-octenal. The corresponding asymmetric allylation reaction gave lower ee.

R-CHO ((0.5 equiv.)
TSOHeH,0 (10 mol%)
—_—T
CH,Cly, 20 °C, 20 h

Thiazolium-catalysed cross-coupling of aldehydes with acylimines. 1,2-Addition
Murry, J. A.; Frantz, D. E.; Soheila, A.; Tillyer, R.; Grabowski, E. J. J.; Reider, P. J.
J. Am. Chem. Soc. 2001, 123, 9696.

s CI-
+ //_ H
OH
o Tolo BN Ph.__N
SO, O
| N H )\ > A e} °
+  ph N i |
N~ H CH,Cl,, NEt3 (5 equiv.) N
35 °C, 30 min
21 examples; yields typically >70%
Hydrozirconation of stannylalkynes. Synthesis of 1,1-dibromo- and 1,1-diiodo alkynes. Hydrometallation
Dabdoub, M. J.; Dabdoub, V. B.; Baroni, A. C. M. J. Am. Chem. Soc. 2001, 123, 9694.

SnBus NBS (1.05 equiv.) SnBus R X =Br X=1

R SnBu M» 7 M R~ nCeHa3 98% 94%

’ THF, r.t Zrepacl or I, (1.07 equiv.) X CI(CH2)3 96% 93%

i H THE, rt : (2)-PhC=CH  97% 97%

' | Br Br R a >

R _ 2 2 R NCeHis 84% 83%

= THF cCly = Z e CI(CHy)s % 73%

H H HOCH, 72% 55%

A B

Annulation of aromatic imines via directed C—H activation with Wilkinson's catalyst. Annulation

Thalji, R. K.; Ahrendt, K. A.; Bergman, R. G.; Ellman, J. A. J. Am. Chem. Soc. 2001, 123, 9692.

Bn

N o o
=z (@) (PhgP)3RNCI (5 mol%)
PhMe 125 or 150 °C
(b) HCI (1 M) N o

\
SO,Ph
71% 65% 53% 64%

11 examples; yields typically 50-65%. The ketimine group is necessary; the ketone does not cyclise. An aldimine also works (1 example).

Iridium-catalysed allylic amination of allylic esters. N—C sp? Coupling
Takeuchi, R.; Ue, N.; Tanabe, K.; Yamashita, K.; Shiga, N. J. Am. Chem. Soc. 2001, 123, 9525.

H [ICOD)CI], (2 mol%)

CeH13 Y\
%\/ocone LN) P(OPh)s (4 mol%) O O
+ = + +
CeHs EtOH, 50 °C, 16 h (\/ CeHiz AN Q

87% (A:B:C = 94:0:6) CeHais
A B

Terminal (E)- and (Z)-allylic carbonates and acetates only. 1° and 2° amines used include pyrrolidine, morpholine, cyclopentylamine, n-butylamine,
tert-butylamine and benzylamine.
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Strychnine via cobalt-mediated [2+2+2] cycloaddition.
Eichberg, M. J.; Dorta, R. L.; Grotjahn, D. B.; Lamottke, K.; Schmidt, M.; Vollhardt, K. P. C.
J. Am. Chem. Soc. 2001, 123, 9324.

NHAc NH

NHAc
e CoC
CPCO(CoHa), P
" e
acetylene (b) Fe(NO); H
46% (0] 93%x77%

radical-mediated
(a) KOH cyclisation reactions
B — e N

[2+2+2] Cycloaddition

Pd(0)-, Ni(0)- or

7777777777777 »

(+)-Strychnine synthesised in 1.9% overall yield in 14 steps (longest linear sequence).

Catalytic enantioselective cyanosilylation of ketones.

Enantioselective 1,2-Addition

Yabu, K.; Masumoto, S.; Yamasaki, S.; Hamashima, Y.; Kanai, M.; Du, W.; Curran, D. P.; Shibasaki, M.

J. Am. Chem. Soc. 2001, 123, 9908.

O
QMe SM(OPr)s, A (1:1.8, 5 mol%) QMe
NTX OTBS TMSCN (1.5 equiv.) N| X OTBS 3 steps
- _—
> O
M NF EtCN, —40 °C, 18 h TMS” NN g': ! NoH
o 98% (84% ee) Ny Camptothecin ™
intermediate

7 additional examples using Gd(OPr'); as Lewis acid; yields typically 290%. Aromatic methyl ketones give the
best ee's (89-97%) followed by enones (80-89%). Phenethyl methyl ketone gave 90% vyield but only 62% ee.

Diastereoselective [2,3]-sigmatropic rearrangement of metallated O-allylic-(N-benzyl)hydroxylamines.
Ishikawa, T.; Kawakami, M.; Fukui, M.; Yamashita, A.; Urano, J.; Saito, S. J. Am. Chem. Soc. 2001, 123, 7734.

[2,3]-Sigmatropic

. Bn. _OH
MOMO BnHN—O BuLi MOMO N

:
—_— =
X PhMe, 0 °C
68% (dr = 8.6:1)

WL o
. (o]

\/I—o BulLi O\)\|/\

(0] » X
M PhMe, 0 °C

o _No
BRHN=0 869% (dr = 8:1) no N en

Rearrangement

BulLi
\/Lo BnHN—O - \/Lo HOL - BN
\)\/\) PhMe, 0°C O\)\)\/
78% (dr = 9:1) Z

Alkyl-alkyl Suzuki cross-coupling of bromoalkanes.
Netherton, M. R.; Dai, C.; Neuschiitz, K.; Fu, G. C. J. Am. Chem. Soc. 2001, 123, 10099.

4% PA(OAC),
8% PCys
Br n-CgH

r1'(310H23/\/ + 9-BBN” 813

1.2 K3PO4'H20

THF, r.t., 16 h

_

sp3-sp? Coupling

Ao~ N-CeHis
Nn-CyoHz3

10 examples; yields 66-93%. Tricyclohexylphosphane is uniquely effective. With other phosphanes, B-elimination competes or predominates.

Polymer-bound tert-butanesulfinamide.
Dragoli, D. R.; Burdett, M. T.; Ellman, J. A. J. Am. Chem. Soc. 2001, 123, 10127.

OMe

o ArCH,CHO Y

3-MeOCgH4MgBr

Asymmetric 1,2-Addition

OMe
©/ OMe
(¢]

.S _— e .S /\/©[
ST . N OMe o
Q/>\ NH2  Ti(OEY),, THF CH,Cly, ~48 °C Q/>\ N OMe

R OMe
O N or
OMe R = polymer

R
MeOOMe
)
OMe
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