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Catalyst

First catalytic asymmetric Pauson-iKhand
type cyclization.

K. Kamahoti, S. ltsuno J. Org. Chem.,
1996, 671, 8321.

E = CO,But 8 examples using 5-20% catalyst. 92% (er = 97/3)
F. A. Hicks, S. L. Buchwald J. Am. Chem. Soc.,
1996,118, 11688. A
Polymeric Oxazoborolidinone Catalyst Catalyst
Crosslinked polymers prepared from the =
monomer A catalyse the asymmetric
Diels-Alder reaction between methacrolein and polymeric catalyst
cyclopentadiene. A + @ e ———
CcHO CH,Ql, ~78°C, CHO
93%

O=§= (o]
N

exo:endo =99:1
er=964

The nature of the other monomers that make up the cross-finked polymer have a
significant effect on the outcome of the reaction. Five catalyst systems examined.

C. J. Helal, P. A. Magriotis, E. J. Corey J. Am.
Chem. Soc., 1996, 118, 10938.

(S)-3,3-Diphenyl-1-[(trimethylisilyl)methyl]Jtetrahydro-1H,3 H-pyrrolo[1,2- ¢][1,3,2]oxazaborole Catalyst
The title compound catalyses the
enantioselective reduction of o,p-ynones using
catecholborane as the stoichiometric reductant. P (o] CsHiy
Enantioselectivity is dependent on the size of H hPh hAl()O'os q) HO.,, | Cstht
the boron substituent. i ° I I catecholborane (1.2 eq)

Negf CH,Cl2,~78°C I

SiPry

SiPr;

12 examples; yields > 90%; er = 4:1 {0 66:1 98% (er = 66:1)
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(R)-(+)-3,5-Di- tert-butyl-2-(3-methyl-2-pyridyl)phenol Catalyst
The title compound catalyses the asymmetric
addition of diethylzinc to p-substituted aromatic But
aldehydes. The er increases as X becomes more
elactron demanding. EtaZn

A (5 mol%) « ,O':i
OH X—< >—- CHO ——————>
Bu PhMe, 0°C A
SN

l Z X=Me2N, MeO, H, Cl, CN (ylelds 88-97%,; er = 7:3 to 95:5)
H. Zhang, F. Xue, T. C. W. Mak, K. S. Chan A
J. Org. Chem., 1996, 61, 8002.
Titanium Tetrafluoride Catalyst
The complexes derived from TiF, and ( R)- or
(5)-1,1’-bi-2-naphthol catalyse the
enantioselective addition of allyltrimethylsilane to (a) TiF4 (10 mol%), (S)-BINOL (20 mol%) OH
aldehydes. H,C=CH-CH SMe ,

, x > X X
TiF, CH,Cl2MeCN, 0°C, 4 h

D. R. Gauthier, E. M. Camreira Angew. Chem.
int. Ed. Engl., 1996, 35, 2363.

(b) TBAF, THF
90% (er = 97:3)

8 examples: 69-93% yield; er = 80:20 to 97:3

(R)-2,3:4,5-Bis[3-(1,3-dioxan-2-yl)-[2,1- a]-naphtho]-7,i 1-dioxa-1,6,9-trioxoundecane

Catalyst

A dioxirane generated in situ from the title
C;-symmetric binaphthalene derivative
epoxidises stilbene enantioselectively.

D. Yang, X.-C. Wang, M.-K. Wong, Y.-C. Yip,
M.-W. Tang J. Am. Chem. Soc., 1996, 118,
11309.

Ph A (10 mol %)

Ph
\m oxone,NaHCO; ‘_IO

Ph MeCN-H,0,1t,0.7h Ph
95% (er = 85:15)

Eight catalysts with varying substitution at C-3 of the naphthaiene ring were
examined. Stilbene was the only substrate. Catalyst A was the most reactive.

(p-Cymene)(triphenylphosphine)ruthenium Dichloride

Catalyst

The title compound, together with ammonium
hexafluorophosphate, catalyses the
6n-electrocyclisation of dienylalkynes to
aromatic rings via vinylidene intermediates.

C. A. Merlic, M. A. Pauly J. Am. Chem. Soc.,
1996, 178, 11319.

Ru Ciz{p-cymene)(PPhs )
A

= A (5 mol %)
NH4FF ¢ (5-15 mol %)
= CH2CGi2,A
/ 89%

8 examples; yields 0-89%. The reaction works best when the terminal alkene
is incomporated in a heterocyclic ring (furan, thiophene, benzofuran) though
N-methylindole gave a poor yield (18%). The alkyne must be terminal.

(55)-2-Oxo-3-oxa-1-aza-2-phospha-2,4,4-triphenylbicyclo[3.3.0]Joctane

Catlalyst

Easily prepared stable catalyst for the
asymmetric reduction of ketones with borane.

V. Peper, J. Martens Tetrahedron Lett., 1996,
37,8351,

° 3

» ¥
o

BHa*THF
a A (10 mol %)
20°C, 30 min
Acetophenone was the only other ketone examined but a range of

oxazaphospholidine catalysts were tested under various conditions. For the
illustrated reaction 0.5 mol % of A still gives high asymmetric induction (er = 94:6)

s, L

er > 99:1, high yield
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1,8-Diazabicyclo[5.4.0lundec-7-ene / Copper (ll) Triflate

Catalyst

A complex derived from Cu(OTf)2 and DBU (or
DBN) catalyses the allylic oxidation of alkenes by
tert-butyl perbenzoate.

CWOTH)z (1 mol %)

2 A (1.2 mol %)
82%
PhC(=0)O0Bu! (0.1 eq)
Me.CO, 1,32 h OCOPh
A 18 examples of the oxidation of a variety of simple alkenic hydrocarbons (yields
G. Sekar, A. DattaGupta, V. K. Singh 26-80%). In the absence of DBU or DBN very little if any reaction occurs.
Tetrahedron Lett., 1996, 37, 8435.
Palladium on Borohydride Exchange Resin (BER) Catalyst
Pd-BER (A) in the presence of Csl acts as a
PA(OAC Os_OMe
semihydrogenation catalyst for acetylenes. d(l )2 He (1 atm), Pd(OAG) 2 (0.1 eq)
BER (0.5 eq), Csl (0.3 eq) OMe ho reduction
BEIE ((; ;g“) ) | | oMo O alkene unti
25 eq © 180 min
95% E1OH, it 95% EtOH, rt, 120 min
MeO”™ ~O O 98%
P4-BER 9 well chosen varied examples (yields 97-100%). Terminal acetylenes can
be semihydrogenated with only 1 mol % Pd(OAc) 2/ 0.25 eq BER. In each
N. M. Yoon, K. B. Park, H. J. Lee, J. Chol A case any reduction of the prodtct alkene commences well after the completion
Tetrah edroh Left., 199é’ 7, 852%. of acetylene semihydrogenation.
Bis(triphenylphosphine)nickel(ll) Chloride Catalyst
The title compound catalyses coupling of aryl (@ A(0.1eq)
mesylates with lithium arylborates. n-Bulli (3 eq)
Ph— Bl THF, 0°C, 15 min O {race amount of
\ (b) O +  butyl coupling
; d
NIC1,(PPh ), CE (1 60) product
A 4 eq COMe
60°C,6 h 83%
8 examples (yields 80-95%). In each case the aryl mesylate has an
¥9§6° l;a}'gsst; R. Mizojiri Tetrahedron Left., electron withdrawing substituent.
Lithium Cobalt-Bisdicarbollide Catalyst
Superior catalyst for the nucleophilic substitution co
of allylic acetates. (:)Ac OTBS M
S =( 2eq +5%of
I) OMe alylically
LiCo(B, C.,H transposed
(ByCoH 1)z n/ A (0.1 eq) ]( isomer
A CICH2CHCl, 1, 25 h 90%
P. A. Grieco, W. J. DuBay, L. J. Todd 12 examples (yields 71-99%).
Tetrahedron Lett., 1996, 37,8707.
(15,2 R)-2{N-Piperidinyl)-1-phenylpropane-1-thiol Acetate Catalyst
The title cmpound [prepared from
{+)-norephedrine] catalyses the asymmetric
addition of diethylzinc to aldehydes. Ph A (5 mol %) OH
: Et2Zn (2eq)
N H
£ hexane
E’j 0°C 1,10 h

M.-J. Jin, S.-J. Ahn, K.-S. Lee Tetrahedron
Lett., 1996, 37, 8767.

95%, er > 99:1

5 examples (yields 95-100%, er > 99:1).
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(2S)-1-Amino- N{( R}-methylbenzyl)}-N-(diphenylphosphoryl)propane-2,3-diol

Ligand

A borane reagent prepared from the title
compound catalyses the asymmetric reduction of

OH
ketones.
OH
N_.O

j’\ (2) A, BHyeSMe 2 (0.1 eq) /OI,:
Ph Ph

(b) BHz*SMe (1 eq)

Ph P \ 88% (er=4:1)
M. P. Gamble, J. R. Studley, M. Wills A
Tetrahedron; Asymmetry, 1996, 7, 3071.
(R,A)-1,2-Dicyclohexylethane-1,2-diol Ligand
A reliable and efficient moderate scale synthesis
of the title compound from homochiral
1,2-diphenylethane-1,2-diol is reported. Aisa
chiral director for the insertion of a chioromethy) HOw .Ph pnh (@ He (10aim), RWAIQ;
group into boronic esters. Both enantiomers of HO_ o B(OMe) 3 7~ MeOH, 50°C,64h
A are readily available. W MeO-B ) NaOH, (G oo > A
HO” “Ph e Ph aOH, N
HO Et,OH 0
via Sharpless AE
96% overall (143 mmol scale)
W. C. Hiscox, D. S. Matteson J. Org. Chem., A
1996, 671, 8315.

Chiral Phosphoramidites Ligand
Complexes derived from homochiral
phosphoramidite A and Cu(OTT) 2 catalyse /L NJ\

asymmetric conjugate addition of dialkylzincs to

enones. The catalyst is probably a Cu(l) species ) Cu(OTf)2 (3 mol%)

generated in situ. [0 gilind o] A (6.5 mol%)

Et2Zn (1.5 eq)
PhMe, -20°C, 3 h
76% (er=9:1)

A. H. M. de Vries, A. Meetsma, B. L. Feringa 7 examples: 68-88% yield; er = 85:15 to 95:5.

Angew. Chem. Int. Ed. Engl., 1996, 35, 2374. A

N-([(S)y N-Methyl-2-pyrrolidinyl]methyi}isoindoline Ligand
A complex derived from homochiral diamine A

and SnBrz catalyses the enantioselective OH PhCOBr (1 ;q) OCOPh
acylation of racemic 2° alcohols with benzoyt A (0 3 eq), 4AMS o

bromide. 5

" Me SnBrz (0.3 eq) Me
CHCOl,, -78°C, 12 h 32% 50%
e or = 98:2 er==87:13
A 8 examples (alcohol yields 40-49%, %ee 51-96%; ester yields 34-50%,

T. Oriyama, Y. Horl, K. Imai, R. Sasaki %ee 55-97%). The kinetic resolution procedure described works best
Tetrahedron Lett., 1996, 37, 8543. for cyclic alcohols.
Zirconium(lV) tert-Butoxide / Chloral Reagent
A new varlety of the Oppenhauer oxidation with oH

chloral as the hydride acceptor gives ketones

from alcohols in high yields under mild C13CCHO (2 eq)

conditions. A (0.3 eq)

Zr(OBu‘)4 ChaOlg 20°C
2 o]
Cl3CCHO 0.5 h, 99%
A o (o]

K. Krohn, B. Knauer, J. Kiipke, D. Seebach, A. K. Oxidation with chioral and the heterogeneous catalyst SIO 2/Zr{OPr" ) Is also
Beck, M. Hayakawa Synthesis 1996, 1341. reported (yields = 42-96%).
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(2,7-Dimethyl-1,8-biphenylenedioxy)bis(dimethylaluminum)

Reagent

Directed aldol reactions of enol silanes, oon]ugatel
addition reactions of silyl ketene acetals,
reduction reactions using Buz SnH, and Claisen
rearrangements of allyl vinyl ethers are induced
using the title bidentate Lewis acid.

T. Ooi, M. Takahashi, K. Maruoka J. Am. Chem. A
Soc.,1996,718, 11307,

OSiMe; OSiMe;

A (1.1 eq)
CH2Cl2, -78°C, 3.5 h.

87%

[(Trimethylsilyl)methyllcopper(l)

Reagent

Reaction of organolithium reagents with the title
compound gives mixed organocuprates which
are highly reactive, thermally stable, and efficient
in the transfer of the alkyl group. The byproduct
on workup is tetramethylsilane. Me4SiCH,Cu
Preparation: J. A. J. Jarvis, R. Pearce, M. F. A
Lappert J. Chem. Soc., Dalton Trans., 1977,
999,

S. H. Bertz, M. Ericksson, G. Miao, J. P. Snyder
J. Am. Chem. Soc., 1996, 118, 10906.

BulLi cyclohexenone
=  BUCU(CHSMegli ————————»
Ei.O -78°C, < 4 sec
98% Bu

Good rate and stability also observed for the p-silyl organocuprates
of the type RCu[N(SiMe 3)2]Li and RCu(SSiMe 3)Li.

Diisopropoxy(n2-propene)titanium

Reagent

The title compound, prepared by reaction of
Ti(OPri)s with 2 PrMgCI, reacts with
alka-3,4-dienyl carbonates via an intramolecutar
nucleophiiic acyl substitution reaction to afford
alkenyititanium compounds. [ Ti(OPr,

A

Y. Yoshida, S. Okamoto, F. Sato J. Org. Chem.
1996, 67, 7826.

A co
H Et,0,-50°C,2h BusSh, A

BusSn ]
> e —
H ’=&-\ thenH-0 ™
H H

OCO Et 55%

s,
"

9 examples; yields 49-88%. 3 examples failed.

6-(Methylsulfinyl)hexanoic Acid Reagent
The title compound serves as a substitute for
DMSO in Swern oxidations. The resultant
thioether is odourless and can be recovered. CH,OH CHO
The carboxyl group can be used to tether the COH 2 A (1.2 q), (COC)5 (1.1 eq)
reagent to a solid support. & - ’ 2(i.eq -
B EtaN (5 eq), CHXd»,-40°C, 2 h
A MeO OMe 96% MeO OMe
6 examples; yields 31-94%.

Y. Liu, J. C. Vederas J. Org. Chem., 1996, 67, :
7856.
(R)-4,9-Dimethyl-4,5,9,10-tetrahydro-3 H,8 H-naphtho[2.1-f:1°2-h]-1,2,4,11-tetraazacyclododecine-5,8-dione Reagent

The homochiral azodicarboxamide A reacts with

Q,
achiral oxazolidinone enolates to give Y,‘\{N—fo
o-hydrazino acid derivatives with high
stereoselectivity. Me~ N~ Me

J. M. Haris, R. McDonald, J. C. Vederas J.

Chem. Soc., Perkin Trans. 1, 1996, 2669. A

AL
(a) LDA, -78°C NH

Rt ’I\i o)
e o A

H o]
OO w o L. L
Two examples

Ph

R = Me (85%; dr>95:5)
R = CHzPh (92%; dr>95:5))
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4,11,11-Trimethyl-5-oxa-3-thiatricyclo[6.2.1.0 "lundecane Reagent
The sulfur ylide generated from the title ;
compound, together with Cu(acac)z and SiMes SiMes
phenyldiazomethane, accomplishes an PhCHN.
asymmetric aziridination of N-SES aldimines. Cu(acacy
The source and purity of the Cu(acac)2 is 3examples O= : o W o= > (o] er=955
mportant. o ¢ N 62% (trans:cis = 3:1) L'S

S\P Ph

V. K. Aggarwal, A. Thompson, R. V. H. Jones, M.
C. H. Standen J. Org. Chem., 1996, 67, 8368.

Ph Ph

For a related asymmetric epoxidation of aldehydes see: V. K. Aggarwal, J. G.
Ford, A. Thompson, R. V. H. Jones, M. C. H. Syanden J. Am. Chem. Soc.,
1996, 7118, 7004.

(~)-(1 R 2S)-N-Formylnorephedrine Reagent
The title compound undergoes enantioselective
addition to nitroalkenes. The adducts canbe
converted to vicinal amino alcohols. NHBoc
o Bh (a) A, NaH, THF 3 steps
K il S o
p OH (b) AcOH 62%
i 87% (dr > 98:2)
A
5 examples: 34-53% yield overall (4 steps)
D. Enders, A. Hartwig, G. Raaba, and J. Runsink
Angew. Chem. Int. Ed. Engl., 1996, 35, 2388.
Chioral Hydrate / Hydrogen Peroxide Reagent

The combination of the two title reagents effects
a highly regio- and stereoselective epoxidation
of alkenes.

P

J (a) Na2HPO4 (5 eq)
Q NaoCO; (3.5 eq)
H0; (10 eq)

D. P. Stamos, A. G. Taylor, Y. Kishi Tetrahedron

Lett., 1996, 37, 8647.

OH
a ————————————
o OH CHClp, t, 15 min
() A(Seq), 10h
a 95% {no B-epoxide isolated)
A 3 other steroidal substrates were epoxidised in near quantitative yield. The
presence of a proximate free hydroxyl is essential for good facial control ( e.g., the
H. Kasch Tefrahedron Lett., 1996, &7, 8349. o-acetate gives 1:1 a:f epoxides).
Sodium Azide Reagent
1,2-Azidohydroperoxides are accessble hv, Oz
from atkenes when irradiated in the presence Rh-B, NaNg No Ne
of A, oxygen and an appropriate sensitiser. +
H,0 (8 mol %) $TOOH £TOH
NaN, MeOH o : . LiAM,
Et ;0
dr=9:1
A NH;
6 examples of simple olefinic hydrocarbons.
In each case the higher substituted hydroperoxide A
A. G. Griesbeck, T. Hundertmark, J. Steinwascher, was formed. i OH
Tetrahedron Lett., 1996, 37, 8367. Rh-B = Rhodamine B
N4odosuccinimide Reagent
lodoalkenes can be procured under mild
conditions from alkenylsilanes by the action of A
in GH oCN / CICH ,CN. 0 ©/\ A@2eq m
N~ SMes  GHsCN-CICHZCN (9:1), 1t
95% (pure Z)
o
22 well chosen varied examples (yields typically 60-95%). Retention of olefin
A geometry is diminished for substrates with less bulky allylic substituents. The

presence of allylic oxygen functionality favours the E-olefin regardiess of the
alkenylsilane geometry.
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