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Enantioselective conjugate addition of nitroalkanes to alkylidenemalonates using phase-transfer catalysis.
Ooi, T.; Fujioka, S.; Maruoka, K. J. Am. Chem. Soc. 2004, 126. 11790.

Ar  _ FC CF;
. G
;
N

Asymmetric 1,4-Addition

A (1 mol%) ON.,,

YNOQ . thCOZ"Pr Cs,C0; (1 equiv.) _
- O CF; CO,i-Pr > Ph CO,i-Pr
Ar= % PhMe, 0 °C, 5 h
Ar CO,i-Pr
A CF, (5 equiv.) 99%
dr=95:5
er=2995.05

Optimisation of reaction conditions is also described. 9 examples (yields 97-99%, %de 42-90%, %ee 88-99%).

a-Alkylation of ketones by addition of zinc enamides to unactivated olefins.

C-C Bond Formation

Nakamura, M.; Hatakeyama, T.; Nakamura, E. J. Am. Chem. Soc. 2004, 126, 11820.

(@) LDA (1 equiv.)
THF,0°C,6h Ar

\ th trated \
N en concentrate . N—7ZnBu

1 (b) ZnCl, (1 equiv.) N
Et,0, 0 °C, 30 min
(©) n-BuLi (1 equiv.)

Et,0, 78 °C > 1t

ethylene (1 atm.)

hexanes, 50 °C, 1d

o
(@) —< >—< X LA
I (2.2 equiv.) N

A TMEDA (2 equiv.)

/ PdCl,(PPhs), (5 mol%)
/—§_) THF,0°C >n, 8h
(b) CH,CO,H-H,0

THF,0°C »rt,1h
83%

o}

19 examples (yields 24-94%).

Organocatalytic asymmetric aza-Friedel-Crafts alkylation of furan.

Asymmetric 1,2-Addition

Uraguchi, D.; Sorimachi, K; Terada, M. J. Am. Chem. Soc. 2004, 126, 11804.

O
- ~OH MeO
U Y
Ar

(Ar= 3,5-dinAesityIphenyI) (12 equiv)

Ar
OO Qo BOC..

BOC.
A (0.5 mol%) IH
»- o
1,2-DCE, -35°C, 1 d Meo—_ |
95%
er=985:15

13 examples (yields 80-96%, %ee 86-97%).
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Fe/Cr and Co/Cr-mediated catalytic asymmetric 2-haloallylations of aldehydes.
Kurosa, M.; Lin, M.-H.; Kishi, Y. J. Am. Chem. Soc. 2004, 126, 12248.

12 examples (yields 45-90%, %ee 83-93%).

Asymmetric 1,2-Addition

A (1.1 equiv.)
CrBr; (10 mol%) Br Br
o =0 Fe(TMHD); (2 mol%)
Br Mn (6 equiv.) 70% aq. AcOH
N HN. 2 + %]\/B NEt; (0.9 equiv.) oms . OH
) =0 r - THF, it, 1h
2,6-lutidine (2.2 equiv.)
Ph OTBDPS TMSCI (3 equiv.)

A (2.5 equiv.) THF,0°C,20h OTBDPS OTBDPS

75%
er=96:4

Catalytic asymmetric hydroxymethylation of silicon enolates.
Ishikawa, S.; Hamada, T.; Manabe, K.; Kobayashi, S. J. Am. Chem. Soc. 2004, 126, 12236.

\ '\1 }\l Y/ OSiMe, A (12 mol%)
é aq. HCHO . Sc(OTf); (10 mol%) g
OH HO H,O-DME (1:9), —20 °C, 20 h
A
(5 equiv.)

Optimisation of conditions also reported. 16 examples (yields 24-90%, %ee 60-94%).

Asymmetric Hydroxymethylation

o}

Ho«b

68%
er=95545

Synthesis of chiral chromans by a Pd-catalysed asymmetric allylic alkylation.
Trost, B. M.; Shen, H. C.; Dong, L.; Surivet, J.-P.; Sylvain. C. J. Am. Chem. Soc. 2004, 126, 11966.

o

NH  PPh, OMe A (6 mol%) OMe
O’ Ho Pd,(dba);*CHCl5 (2 mol%)

. > —
NH PPh, AcOH (1.2 equiv.) o -#
) CHoCly, 1t, 10 h
o
75%
OCOMe er=985:15
A

Asymmetric Allylic Alkylation

(+)-clusifoliol

17 examples (yields 62-100%, %ee 18-98%). A synthesis of (—)-siccanin is also described.

Catalytic asymmetric 1,4-addition reactions using a,B-unsaturated N-acylpyrroles.
Matsunaga, S.; Kinoshita, T.; Okada, S.; Harada, S.; Shibasaki, M. J. Am. Chem. Soc. 2004, 126, 7559.

(R)-H.-BINOL (5 mol%)
o] Sm(O/-Pr), (5 mol%)

o}
o} HL
1 l\[\> CMHP (1.5 equiv.)
H PhsP =/ (1.3 equiv.) X N@

Ph,P(O) (1 equiv.)
° PhMe, 80 °C, 1.5d ° =

PhMe-THF (4:1), rt, 30 min

CMHP = cumene hydroperoxide. 98 examples (yields 20-99%, %ee 73-100%, %de 38-95%).

Asymmetric 1,4-Addition

(@]

(0]
MLNQ
o —
93%
er =98:2

Direct, catalytic, asymmetric Mannich-type reaction of hydroxyketones using a Et,Zn/linked-BINOL complex.
Matsunaga, S.; Yoshida, T.; Morimoto, H.; Kumagai, N; Shibasaki, M. J. Am. Chem. Soc. 2004, 126, 8777.

o]
OO OO N Boc O OMe Et,Zn (0.45 equiv.)
OH HO | A (5 mol%)
_—
OH HO = * SAMS
OO OO \_0 OH THF, -40 °C, 26 h

A (2 equiv.)

Asymmetric 1,2-Addition

\_O OH

99%
er >99.5:.05
dr=82:18

The anti-products were obtained with use of Dpp-protected imines. 60 examples (yields 0-99%, %ee 30-99.5%, %de 10-96%).
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PtCl,-catalysed cycloisomerisations of 5-en-1-yn-3-ol systems. Annulation
Harrak, Y.; Blaszykowski, C.; Bernard, M.; Cariou, K.; Mainetti, E.; Mouriés, V.; Dhimane, A.-L.; Fensterbank, L.; Malacria, M.
J. Am. Chem. Soc. 2004, 126, 8656.

Ph 0

|

! PtCl, (5 mol%) H.,

| N OH —_—

| PhMe, 80 °C, 3 h s
|

o}

NN OH PICI, (5 mol%) H, ﬁ
PhMe, 80 °C, 3 h A
If 96% PR G Il 83% PR

15 examples (yields 42-96%). Application to the synthesis of sabina ketone (2 steps, 83% yield).

Pt and Au-catalysed cycloisomerisation reactions of hydroxylated enynes. Annulation
Mamane, V.; Gress, T.; Krause, H.; Firstner, A. J. Am. Chem. Soc. 2004, 126, 8654.

OH OH
BF3+Et,0 (2.2 equiv.) PtCI, (6 mol%)
SiMe L Xy
// * :-:/_ : CH.Cl,, -78 °C,5.5 h // | PhH, 60 °C, 40 h
50% 78% \
(2.2 equiv.) ()-sabinone

(PPh;)AuCl/AgSbF; also catalyzes the cycloisomerization. 16 examples (yields 52-94%).

Stereoselective Prins cyclization of silyimethyl-substituted cyclopropyl carbinols. Heteroannulation
Yadav, V. K;; Kumar, N. V. J. Am. Chem. Soc. 2004, 126, 8652.

.OH CHO BF4+Et,0 (2 equiv.) ©
SN + > H :
~"OTBDPS CH,Cl, —30°C, 2 h 2o
70%

., _OTBDPS

OH
(1.5 equiv.)

13 examples (yields 20-78%).

Enantioselective cyclisation of aromatic imines via direct C-H bond activation. Annulation
Thalji, R. K.; Ellman, J. A.; Bergman, R. G. J. Am. Chem. Soc. 2004, 126, 7192.

A (15 mol%)

Ph
BnN Me BnN Me
OO o >— Me [RhCl(coe),], (5 mol%)
P
OJJ\Me

o
~Me
> PhMe, it, 23 h Me
Ph o
A 95%
er=98:2
45 examples (yields 5-100%, %ee 8-96%).
Direct, catalytic, asymmetric Aldol-Tishchenko reaction. Asymmetric 1,2-Addition/Reduction

Gnanadesikan, V.; Horiuchi, Y.; Ohshima, T.; Shibasaki, M. J. Am. Chem. Soc. 2004, 126, 7782.

Me (o] A
o (o] La(OTf), (10 mol%) O@
(R)-BINOL (30 mol%) NaOMe (1 equiv.)
+ H n-BuLi (0.6 equiv.) OH O -
/N -
(0]
CF;

- ~ o) MeOH, 1,2 h
THF, 1,3.5d \ /)

M
FiC © FiC

77%
er=96.5:35

(2.5 equiv.)

22 examples (yields 65-96%, %ee 64-95%).
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Synthesis of complex amines via a Rh-catalysed amination of ethereal C*-H bonds.
Williams-Fiori, K.; Fleming, J. J.; Du Bois, J. Angew. Chem. Int. Ed. 2004, 43, 4349.

Asymmetric 1,2-Addition

o N
o_,0 [Rh(O,CCPh3),] (2 mol%) o o o o_,0
87 Phl(OAc), (1.1 equiv.) WO, ~ N -1

HN™ O » O3 Me,SiO (4 equiv.) 0" "o HN"TTO

MgO (2.3 equiv.) HN > ] ™ -
MeO Ph CH,Clo, 11, 12 h Sc(OTH); (10 mol%) Me;SiO Ph
OMe CHCl,, 1,8 h
2%
dr=20:1

21 examples (yields 60-89%, %de 20-91%).

Ni-catalysed cross-coupling of organosilicon reagents with unactivated secondary alkyl bromides.
Powell, D. A.; Fu, G. C. J. Am. Chem. Soc. 2004, 126, 7788.

Me NiBr,+diglyme (6.5 mol%)

bathophenanthroline (7.5 mol%)
C):<:>_Br ¥ i
F5Si

CsF (3.8 equiv.)

DMSO, 60 °C,
82%

sp2-sp® Coupling

bathophenanthroline = 4,7-diphenyl-1,10-phenanthroline. 16 examples (yields 60-82%).

Chiral pyrrolidine-pyridine conjugate catalyst for asymmetric Michael addition reactions.
Ishii, T.; Fujioka, S.; Sekiguchi, T. Kotsuki, H. J. Am. Chem. Soc. 2004, 126, 9558.

g O e i
H
N7 +

2,4-dinitrobenzenesulfonic

A (10 mol%)

Asymmetric 1,4-Addition

acid (5 mol%)

= NMe, O

(20 equiv.)

15 examples (yields 42-100%, %de 86-98%, %ee 7-98%).

CHCI3, 10 °C, 50 h

’ o

92%
dr=97:3
er=99.5:05

Axial-selective Prins cyclisations by solvolysis of a-bromo ethers.
Jasti, R.; Vitale, J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2004, 126, 9904.

Heteroannulation

TMSI (2.5 equiv.) |
lutidine (20 mol%) -

Phw TMSBr (2.5 equiv.) Br
lutidine (20 mol%) : /\)V
X o
o > j/\CI
Y CHoClp, 0°C > 1t, 1h OA
OAc 72% Ph o ¢

12 examples (yields 64-98%).

CH.Cl,, 0°C > 1t,1h (j\/cn
80% o

Enantioselective conjugate addition of malonate and pB-ketoesters to nitroalkenes.
Li, H.; Wang, Y.; Tang, L.; Deng, L. J. Am. Chem. Soc. 2004, 126, 9906.

MeO,C” >coMe (3 equiv.)

Asymmetric 1,4-Addition

MeO,C.__CO:Me

R = phenanthrene
A

18 examples (yields 71-99%, %ee 94-98%).

2 NO,
@N A(10mol%)
THF, 20 °C, 15 d

©/:y NO,

97%
er=98:2
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The first enantioselective fluorination reaction using metal-bis (oxazoline) complexes. Enantioselective Fluorination
Shibata, N.; Ishimaru, T.; Nagai, T.; Kohno, J.; Toru, T. Synlett. 2004, 10, 1703.

so,Ph SO,Ph
0%0 F-N . F_N‘sozph (1.2 equiv.)
S/lN N|\> SO,Ph (1.2 equiv.) A (10 mol%)
Ph

A (10 mol%) -
fo) 3 (@] : o [+ (@]
Ph OGS Cu(OTH), (10 mol%) Ni(CIO4) A?AHZI\?SUO mol%) Noes
- 2 F o CO,t-B -Bu
A Et,0,20°C, 1d ot-Bu CH,Cl,, 20°C, 1 d 2
72% 87%
er=84.5:155 er=96.5:3.5
24 examples (yields 50-99%, %ee 1-93%).
Enantioselective hydrogenation of a-aryloxy «,pB-unsaturated acids. Asymmetric Hydrogenation

Maligres, P.; Krska, S.W.; Humphrey, G.R. Org. Lett. 2004, 18, 3147.

(@) KyCO; (2.5 equiv.)

i H

MeCN (1 equiv.) 1 [(S)-BINAP]RUCI, (20 mol%) 5

1 j@ o > coH Et,N (1.1 equiv) 5 0~ > coH
HO 1.1 iv. : -

Br” “COMe (11 equiv) Hy (90 psi)
(b) aq. KOH MeOH, rt, 20 h
92%
79%
er=96.5:3.5
13 examples (yields 65-99%, %ee 32-95%).
Application of a new N-acetyl thiazolidinethione reagent in an asymmetric acetate Aldol reaction. Asymmetric Aldol

Zhang, Y.; Sammakia, T. Org. Lett. 2004, 18, 3139.

)SL o) (@) PhBCI, (1.3 equiv.) j\ O O©OH
(-)-sparteine (2.6 equiv.) W
s NJ\ CHCl,, 0 °C —> 1t, 3 min s” N NaBH, OH OH
— - e
-, _OTES () (CH3),CHCH.CHO (1 equiv.) -, _OTES
278 50°C,6h AN
. 92%
(1.3 equiv.) dr = 99-1

8 examples (yields 63-92%, %de 81-98%).
Thiazolidinethione auxiliary synthesised in 4 steps (62% yield).

Synthesis of (R)-(-)-a-curcumene via an asymmetric hydrovinylation. Asymmetric C-C Bond Formation
Zhang, A.; RajanBabu, T.V. Org. Lett. 2004, 18, 3159.

o A (0.7 mol%) (a) 9-BBN (1.2 equiv.)
/>— [(allyNi-Br], (0.35 mol%) THF,0°C,2 h .
o | ethylene (1 atm.) :

> b By _<
9 (2 equiv.)
P NaBAr, ©.7 mol%) m Pd(0) cat. (5 mol%)
=2 ’ KsPO, (1.5 equiv.) |

(Ar = 3 ,5-di-CF5C¢Ha) THF-dioxane, 60°C, 14 h

A >99% 55% (R)-(-)-curcumene
er =937
A synthesis of (-)-(R)-ar-Turmerone is also described.
Rh-catalysed enantioselective conjugate addition of organoboronic acids to a,B-unsaturated sulfones. Asymmetric 1,4-Addition

Mauleon, P.; Carretero, J. C. Org. Lett. 2004, 6, 3195.

... _PPh Rh(acac)C,H, (3 mol%) .
ji 2 A (3 mol%) Ph PhCHO (1.1 equw.)‘ Ph

X SO,Py - =
Cotyi” X~ > SOP i
PPh, st PhB(OH), (5 equiv.) C5H11)\/ 27¥ KHMDS (1.1 squiv) C5H11/k/\Ph

dioxane-H,0, 100 °C, 1 d

A 98% 91%
er=92:8 E/z=10 99:1

13 examples (yields 84-98%, %ee 76-92%).
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Cyclopropanation of unsaturated terminal epoxides. Cyclopropanation
Hodgson, D. M.; Chung, Y. K;; Paris, J. M. J. Am. Chem. Soc. 2004, 126, 8664.

OH o
.0 LTMP (2 equiv.) : TPAP (5 mol%)
>~ @ NMO (2 equiv.) ( 2
j\i\/\l tBuOMe, 0 —» 15 °C, 8 h / o e /
80% Cly tt, 1.
95%
er==>995.05

LTMP = 2,2,6,6-tetramethylpiperidide. 13 examples (yield 65-82%).

Synthesis of B-amino acid derivatives via an asymmetric hydrogenation of unprotected enamines. Asymmetric Hydrogenation
Hisao, Y.; Rivera, N. R.; Rosner, T.; Krska, S. W.; Njolito, E.; Wang, F.; Sun, Y.; Armstrong, J.; Grabowski,
E. J. J,; Tillyer, R. D. Spindler, F.; Malan, C. J. Am. Chem. Soc. 2004, 126, 9918.

A (0.3 mol%)

. Pt-Bu, NH, O [(COD)RNCI], (0.15 mol%) NH, O
Fe P(4-CF,-Ph Ph ~ . - Ph
[ P@A-CRa-Ph), OMe H, (100 psig) OMe
TFE, 50 °C, 11 h
A
94%
er=96.5:3.5
TFE = 2,2,2-trifluoroethanol. 10 examples (yields 74-98%, %ee 82-97%).
Catalytic, enantioselective conjugate addition of trimethylsilylacetylene to 2-cyclohexen-1-one. Asymmetric 1,4-Addition
Kwak, Y.; Corey, E. J. Org. Lett. 2004, 6, 3385.
CN
o%o o o
N 'N\>< N A (5 mol%)
O’Ni\O - + Al———SiMe, »
Ph Ph / t-BuOMe, 0 °C, 45 min
PN HOSX
SiMes
A (4 equiv.) 86%
er=91:9

13 examples (yields 33-86%, %ee 0-88%).

Highly enantioselective dimerization of «,p-enones catalysed by a rigid quaternary ammonium salt. Asymmetric C-C Bond Formation
Zhang, F.; Corey, E. J. Org. Lett. 2004, 6, 3399.

(@) O, o
A (5 mol%) EtOAc, —78 °C, 3 min
— .
O 50% KOH/H,O (b) 30% H,0,
\ PhMe, —40 °C, 12 h AcOH,-78 °C —rt, 22 h
90% ~ “COH
87%
er=94545
9 examples (yields 79-97%, %ee 83-97%).
Improved procedure for the oxidative cleavage of olefins by OsO,4-NalQ,. Oxidation

Yu, W.; Mei, Y.; Kang, Y.; Hua, Jin, Z. Org. Lett. 2004, 6, 3217.

0OsQ, (2 mol%)

OPMB NalO,4 (4 equiv.) : OPMB
AN — —> O~
2 ,6-lutidine (2 equiv.)
OBn dioxane-H;O, rt, 1 h OBn

83%

11 examples (yields 60-99%).
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Enantioselective conjugate cyanation of unsaturated imides using co-operative dual catalysis.

Asymmetric 1,4-Addition

Sammis, G. M.; Danjo, H.; Jacobsen. J. Am. Chem. Soc. 2004, 126, 9928.

" | A TMSCN (2 equiv.) o O
=N N= e} ~ e} i-PrOH (2 equiv.)
Sl N |\> )J\ | _ AGmom) Ph)J\N
2N, N—Er—N H
tBu o )|( o tBu | | : ol o T B@mo (3 mol%) NC
P/ Pr PhMe, t, 2 d OBn
t-Bu t-Bu B 80%
X = OAl(salen) er=96 05-3 5
A

9 examples (yields 80-99%, %ee 93-97%).

Inter- and intramolecular [4+1]-cycloadditions.

Annulation

Spino, C.; Rezaei, H.; Dupont-Gaudet, K.; Belanger, F. J. Am. Chem. Soc. 2004, 126, 9926.

o. OMe (@]

(@] >( 74 |
OMe !
2 _COMe  N=N (2 equiv.) ! o, OMe Y PhMe, A, 18 h
- COMe ! 7<o —_—
PhMe, A, 6 h ! N=N o 82%
30% OMe

5 examples (yields 29-67%).

8 examples (yields 61-98%).

Ag-catalysed [2+2] cycloadditions of siloxyalkynes.

Sweis, R. F.; Schramm, M. P.; Kozmin, S. A. J. Am. Chem. Soc. 2004,

o}

P N .
/\OTIPS ﬁLPh

(1.2 equiv.)

Annulation
126, 7442.

o}

AgNTT, (5 mol%) TIPSOJD)L "
CH;Cly, 1t, 5 min
83% Ph

11 examples (yields 68-83%).

Pd-catalysed cross-coupling of 2-indolyldimethylsilanols with substituted aryl halides.
Denmark, S. E.; Baird, J. D. Org. Lett. 2004, 6, 3649.

NaO#-Bu (2 equiv.)

sp?-sp? Coupling

Me  Me Pd,(dba);*CHCl, (5 mol%)
N\ Si. . | NO Cul (1 equiv.) N NO,
N OH 2 N
Boc PhMe, rt, 6 h Boc
84%
(1.2 equiv.)
16 examples (yields 62-84%).
Enantio- and diastereoselective, stereospecific Mannich-type reactions in water. Asymmetric 1,2-Addition
Hamada, T.; Manabe, K.; Kobayashi, S. J. Am. Chem. Soc. 2004, 126, 7768.
P N NHEZ OSiMe;  ZnF; (1 equiv) BN\ o
| A (10 mol%) :
MeO NH HN OMe EtO\n)\H + Me~# “ph CTAB (5 mol%) E‘ONPh
z
A (3 equiv.) 94%
dr=94:6
er=98.5:15

16 examples (yields 5-94%, %de 72-92%, %ee 62->99.5%). CTAB = cetyltrimethylammonium bromide.
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Enantioselective cyanosilylation of aldehydes catalysed by a chiral oxazaborolidinium ion. Asymmetric 1,2-Addition
Ryu, D. H.; Corey, E. J. J. Am. Chem. Soc. 2004, 126, 8106.
H Ar Ar
N' O o TMSCN (1.1 equiv.)
H B TN - A (10 mol%) " o™S . g
Me H PhsPO (20 mol%) ©/<CN H;0 ©/<CN
_— I
PhMe, 0 °C, 40 h
Ar = 3,5-dimethylphenyl 94%
A er=97.52.5
7 examples (yields 91-98%, %ee 90-97%).
Asymmetric 1,4-hydrosilylations of o,p-unsaturated esters. Asymmetric 1,4-Reduction

Lipshutz, B. H.; Servesko, J. M.; Taft, B. R. J. Am. Chem. Soc. 2004, 126, 8352.

M‘?H [(PhsP)CuH]s (0.5 mol%)
@f\‘ A (0.22 mol%)
T PPh, P(EBW, PMHS (2 equiv.)
IT'e -
.@ t-BuOH (1.1 equiv.)
PhMe, 0°C,22 h
A
91%
dr=99:1
16 examples (yields 70-98%, %ee 65-99%). PMHS = polymethylhydrosiloxane.
Stereoselective synthesis of homoallylic primary amines via a-aminoallylation of aldehydes with ammonia. Asymmetric Allylation

Sugiura, M.; Hirano, K.; Kobayashi, S. J. Am. Chem. Soc. 2004, 126, 7182.

NH, 5{4 o of _
0 ~ o~ B-
N i H o
(1.5 equiv.) (1.5 equiv.)
O.N - O-N P ON
NH; (I), EtOH, rt,2 h NH; (), EtOH, rt, 2 h
90% 92%
dr > 99:1 dr=92:8
21 examples (yields 67-100%).
Stereoselective Mn-mediated coupling of functionalised iodides and hydrazones. Asymmetric C-C Bond Formation

Friestad, G. K.; Marie, J-C.; Deveau, A. M. Org. Lett. 2004, 6, 3249.

O . 0

O (a) TFAA (1 equiv.)

o~ I Mn(CO)1o (1 equiv.) o~ DMAP (10 mol%) Foc—( Ph
N InCl; (2.2 equiv.) k/N\ pyridine, 0 °C — rt, 20 h N
~N + - " “NH - o
én ' hv (300 nm) Bn Ao (b) Sml, (1 equiv.)
OTBS CHxCl, 35°C,20h m MeOH/THF OTBS
Ph OTBS 76%
. 56%
® equiv) dr> 98:2

3 examples (yields 56-77%, %de 90-96%). Application towards the tubulysin y-amino acids.

Synthesis of 6,7-dehydrostipiamide via a Zr-catalysed asymmetric carboalumination Asymmetric 1,2-Addition
and Pd-catalysed cross-coupling of organozincs. sp-sp“ Coupling
Zeng, X.; Zeng, F.; Negishi, E. Org. Lett. 2004. 6, 3245.
Ph
BrzZn
Ph X
A
Ph  (a) MesAl (2 equiv) wcoza

(+)-(NM1),ZrCl, (5 mol%)
IBAO (Tequiv) N 10 steps TBSO
CHxCl,,0°C —»n1t, 7h >

(1.5 equiv.)

:

Pd(PPh3)Cl, (5 mol%)
DIBAL-H (10 mol%)

Y

(b) 05, 0°C, 1h OH THF, 1t, 3 h
85% 94%
er=289:11 |

NMI = 1-neomenthylindenyl. IBAO = isobutylaluminoxane.
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