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Regio- and stereoselective synthesis of sulfamidates.

S\2 Cyclization

Nicolaou, K. C.; Huang, X.; Snyder, S. A.; Rao, P. B.; Bella, M.; Reddy, M. V. Angew. Chem. Int. Ed. 2002, 41, 834.

OMe
EI3N \\

0 (259qu|v)
THF, A, 1 h
87%

o

Q
oSO

MeO,C,

22 examples (yields 41-94%). Conversion of the sulfamidate products to 3-amino alcohols (7 examples, yields 90-95%) is also reported.

Barton—Crich—Motherwell decarboxylation under microwave irradiation.

Decarboxylation

Trost, B. M.; Dirat, O.; Gunzner, J. L. Angew. Chem. Int. Ed. 2002, 41, 841.

NaOQ
\

N
=)
—/ , DMAP, TBAI
A microwave irradiation (150 °C) A

(+)MenthylO,C" cocl

CCl, (0.02 M), 10 min

>  (+)MenthylO,C' cl

52%
dr=33:1

A total synthesis of callipeltoside A is also reported.

Asymmetric nitroaldol reaction.
Trost, B. M.; Yeh, V. S. C. Angew. Chem. Int. Ed. 2002, 41, 861.

Ph__O, Ft o _Ph
Ph zZn"'zn" _[=Ph
PR
N O N o
H

A

A (5 mol%)
MeNO;, (6 equiv.)
-
THF,-20°C,1d

1,2-Addition
OH ' Boc A (5 mol%) Boc
o, T Q' MeNO, (6 equiv.) 7OC OH
2 AN o N AN,
\ / THF, =20 °C, 1d @/\/
75% ' 79%
er =93:7 ' er=95:5

13 examples (yields 51-90%, %ee 78-93%).
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Catalytic asymmetric o-amination reactions of 2-keto esters. Amination
Juhl, K.; Jorgensen, K. A. J. Am. Chem. Soc. 2002, 124, 2420.
(a) A (10 mol%)
R [BnOCNJp (1.2 equiv.) OH H ﬁ\
Bn No
Bn\)J\ THF or CHxCly, 16 h= COLE (a) 0.5 N NaOH BnO,c" N7 0
CO,Et (b) L-Selectride BnO,C. N N ~CO.B (b) TMSCHN, \_(
—78°C > nt N 25N MeOH-PhMe Bi  COMe
57%
er=955
8 Examples (yield 61-95%, %ee 77-97%).

Synthesis of allenes via alkenylation. Alkenylation

Satoh, T.; Sakamoto, T.; Watanabe, M. Tetrahedron Lett. 2002, 43, 2043.

(a) £BuMgCl (0.5 equiv.)
THF, =78 °C, 10 min

[O><:>:<C' (b) EtMgCI (3 equiv.)
o S(0)Tol N

(c) PhSOLC(Li}HPh (3 equiv.)
—78°C —»nt
63%

13 examples (yields 14-65%).

0 0 Ph
© /
(X >‘>— — X
o A80:Ph o
Ph

Osmium-catalyzed asymmetric aminohydroxylation of olefins.

Andersson, M. A; Epple, R.; Fokin, V. V.; Sharpless, K. B. Angew. Chem. Int. Ed. 2002, 41, 473.

2 examples {yields 89-93%, %ee 25-60%).

Asymmetric Aminohydroxylation

NHTs N Héé)S r(r;c())l%) ) NHTs oY
a 3 mol%
y COH ©/\/CO2MG KoOsOo(OH)4 (1 mol%%) CO-Me COsMe
A - +
OH TsN(Na)Cle3H,0 (1 equiv.) OH NHTs
A +BuOH-H,0O (1:1), 11,20 h 31% 6%
er =80:20 er==63:37

Stereocontrolled total synthesis of (+)-vinblastine.
Yokoshima, S.; Ueda, T.; Kobayashi, S.; Sato, A.; Kuboyama, T;
Tokuyama, H.; Fukuyama, T. J. Am. Chem. Soc. 2002, 124, 2137.

Radical Cyclization

MsQ MsO i
MsO . H
PhC(Me)(CO,E1); (1.3 equiv) oTHp BUsSnH (1.1 equiv.) :
OTHP NaH (1.5 equiv.) AIBN (0.1 equiv.) ;
s _— 1
__ THF, 0 °C — 11, 20 min HN — PhMe, A, 10 min HN THPO .
SCN 99% 42:3 80% — :
BnO,C BnO.C H
CO,Me COMe 1 MeOC @ N

The remaining steps of the total synthesis are also reported.

Synthesis of functionalized cyclopentenes/cyclohexenes by Rauhut—Currier or Morita—Baylis—Hillman reaction.

Cyclization

Wang, L-C.; Luis, A. L.; Agapiou, K.; Jang, H-Y.; Krische, M. J. J. Am. Chem. Soc. 2002, 124, 2402.

Frank, S. A.; Mergott, D. J.; Roush, W. R. J. Am. Chem. Soc. 2002, 124, 2404.

0 o E
OBn BusP (20 mol /o) E TBSO N CHO
+BuOH, 84 °C : \
81% : N CHO
OBn OBn . TBSO

35 examples (yield 32-96%) are reported in both publications.

BugP (30 mol%)
4>

TBSO@,CHO
CH4CN, 1t, 14 h

90% TBSG  “—CHO
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Suzuki catalyst for the synthesis of sterically hindered biaryls.
Yin, J.; Rainka, M. P.; Zhang, X-X.; Buchwald, S. L. J. Am. Chem. Soc. 2002, 124, 1162.

Br + (HO)B

O 1.5 equiv.

A

sp2-sp? Coupling

O A (8 mol%) O

PCy2 K3PQy4 (3 equiv.)
T

Pdx(dba); (4 mol%)
PhMe, A, 1d O
82%

6 examples (yield 58-98%). Other ligands were also studied (8 exampl es).

Oxidative cyclization vs cycloisomerization of bis-homopropargylic alcohols.
Trost, B.; Rhee, Y. H. J. Am. Chem. Soc. 2002, 124, 2528. A (15 mol%)

@ (p-MeOCgHy)aP (60 mol%)

n-BugNPFg (45 mol%)
1
c1-PY P(p-MeOCeH)s
A P(p-MeOC¢Ha)3

<

1
cl- RL\J "P(p-FCeHa)s

H N-hydroxysuccinimide (6 equiv.)

OH NaHCO; {2 equiv.)
n'C1oH21/\C//

e)

DMF/H,0 (7:1), 85 °C, 25 h

B (5 mol%)
(p-FCgH4)3P (20 mol%)
n-BusNPF5 (15 mol%)

A

P
-

Oxidative Cyclization

A 64%/8%

P(p-FCgHa)a
B

DMF/H,0 (7:1), 85 °C, 25 h

N-hydroxysuccinimide Na salt (50 mol%})

L
:

B 5% / 62%

Conversion of terminal epoxides into y-butanolides. Alkylation
Movassaghi, M.; Jacobsen, E. N. J. Am. Chem. Soc. 2002, 124, 2456.
¢
E j o (a)A (1.4 equiv.) _ o o
BF4-OEt, (1.4 equiv.) A (1.4 equiv.) (
N /C‘)§<Br CHaClg, 0 °C, 30 min o BFsOEtz (1.4 equiv.) N aqueous KHF; (5 equiv.) g
- _——— -
l l B Br (b)NBS Bn CHoCl,, 0 °C, 30 min j:\&* CH3CN, rt, 30 min
0°C —rt, TMS Bn
™S 96%
(2 steps) Bn 96%
A (2 steps)

14 Examples {yield 65-96%).

An improved catalyst for the asymmetric arylation of ketone enolates.
Hamada, T.; Chieffi, A.; Ahman, J.; Buchwald, S. L. J. Am. Chem. Soc. 2002, 124, 1261.
A (1.25 mol%)

OO 0] Pd,(dba)sz (1 mol%) (6]
PhBr (2 equiv.) Me
OO o Ph‘N/\é/Me B — e Ph\N R 3
1

+BuONa (2 equiv.) l\lll
PhMe, i1, 5 h ©

OO P(i-Pr)2 Me
80%

A er=97:3

Asymmetric Arylation

¢}
(a)1M HCI, THF Me
4> -
(b} 1M NaOH
91%
er=97:3

10 examples (yield 43-85%, %ee 22-94%). Substituted aryl derivatives w ere also used.

Enantioselective amino acid-catalyzed functionalization of a-amino acids.

Enantioselective 1,2-Addition

Cordova, A.; Notz, W.; Zhong, G.; Betancort, J. M.; Barbas Ill, C. F. J. Am. Chem. Soc. 2002, 124, 1842.

: _PMP
' O HN
PMP., (L)-proline (20 mol%) : PMPL (L)-proline (20 mol%) 2
+ I . ; + JN\ At )J\:/\coza
H  Go,et  DMSO,2:24h 1t ; OH H > Co,et  DMSO, 2:24h, 1t OH
20 vol% 81% i 20 vol% 62%
dr=19:1 ! dr=19:1
er=99:1 H er=99:1

8 examples (yield 47-85%, %ee 61-99%, %de 90%).
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Synthesis of optically active amino alcohols.

Watanabe, M.; Murata K.; Ikariya, T. J. Org. Chem. 2002, 67, 1712.

o) A (2 mol%)
NO HCOOH (6.0 equiv.)
2 Et3N (2.4 equiv.)
—_—

30°C, 1d HaC

Asymmetric Transfer Hydrogenation

OH OH
NO2 . pdic NHz
—_—
MeOH  Hyc
67%
=975:25

6 examples (yields 65-100%, %ee 92-99%).

Lithiated N-Benzoyloxazolines.

o-Metallation

Clayden, J.; Purewal, S.; Helliwell, M.; Mantell, S. J. Angew. Chem. Int. Ed. 2002, 41, 1049.

o]
s-BulLi or t-BuLi (1.5 equiv.)
@)LN DMPU (6 equiv.)
\\O THF, =78 °C, 30 min

e

o (0]
s-BuLi or t-BulLi (1.5 equiv.)
N DMPU (6 equiv.) N
MeO LO THF, =78 °C, 30 min  MeO Li LO

The anion rearranges with time, leading to dearomatization and trapping with an electrophile.

Meerwein—Schmidt—Ponndorf—Verley reduction of prochiral ketones .

Campbell, E. J.; Zhou, H.; Nguyen,

i-PrOH (4 equiv.)

S. T. Angew. Chem. Int. Ed. 2002, 41, 1020.

Asymmetric Reduction

i-PrOH (4 equiv.)

(R)-(+)-BINOL (10 mol%) OH i o (R)-(+)-BINOL (10 mol%) OH
AIMe3 (10 mol%) ~ Cl ! AlMe3z (10 mol%) ~
: 7 e
PhMe rt, 16 h ! PhMe, rt, 16 h /©/\
. Br Br
99% ‘ 70%
er=9:1 | er = 65:35
12 examples (yields 20-99%, %ee 8-83%).
Oxidation of silyl enol ethers. Oxidation

Nicolaou, K. C.; Gray, D. L. F.; Montagnon, T.; Harrison, S. T. Angew. Chem. Int. Ed. 2002, 41, 996.

0
n_OH
I\
@;{) P D
% (a) NaHMDS (1.2 equiv.) 5%
S ¥ THF, —40°C \/
A PR -
Ph (b) TMSCI (1.5 equiv.) Ph
A\ —_\ HF, 40 °C — 1t
o— N-O
B

A (2.0 equiv.) />

B (2.0 equiv.) 57
Ph —  »

= Ph
/\W OMSO. 1t 2 Ph/\/\/\”/

OTMS 76% O

(2 steps)

13 examples of oxidation of silyl enol ethers formed in situ (yields 43-96%) and 7 examples of conjugate addition followed by oxid ation (yields 47-98%).

Dehydrogenation of aldehydes and ketones to a,B-unsaturated carbonyl compounds.

Nicolaou, K. C.; Montagnon, T.; Baran, P. S. Angew. Chem. Int. Ed. 2002, 41, 993.

Dehydrogenation

(@] 1
"_OH :
o o  A(L8equiv) o | A (2.5 equiv.)
1 B (1.8 equiv.) i NG B (2.5 equiv.) SO
A DMSO, 1, 36 h ! 8 DMSO, tt, 30 h °
86% : 88%
\ — .
o— N-O :
B
17 examples (yields 43-96%).
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Negishi coupling between a-allyl(aryl)thiovinylzinc chloride and a-bromo vinyl ether.
Su, M.; Kang, Y.; Yu, W.; Hua, Z.; Jin, Z. Org. Lett. 2002, 4, 691.

sp?-sp? Coupling

O

(a) t-BuLi (2 equiv.) —
H3C(H2C)3  SPh Et,0, 78 °C HsC(H,C)3  SPh B H (66 mol%) PhS o]
__ __
d B (b) ZnCl, (1 equiv.) H  znCl Pd(OAc), (33 mol%) HaC(H2C)s 7\
—78°C -~ 0°C PPh; (6.7 mol%) —
Et,0, 1t 87%
(2 steps)

10 examples (yields 70-91%).

Tandem thionium/N-acyliminium cycl
Padwa, A.; Danca, M. D. Org. Lett. 2

MeO
j@\/\ i 9 -
SEt CSA (4 equiv.
oo TN (4 equiv)

. CO,Me

Br

ization.
002, 4, 715.

Cyclization

—_— MeO

PhMe, A, 30 min MeO,C= SEt

\__ e

98% (%)-jamtine
dr=5:2:1:1

The desired diastereomer for jamtine was the major product and could be separated from the mixture.

SnCl,-mediated ring opening of epox

ynitriles by N-methylindole. Alkylation

Reddy, R.; Jaquith, J. B.; Neelagiri, V. R.; Saleh-Hanna, S.; Durst, T. Org. Lett. 2002, 4, 695.

Me OH
Me
N Me CN CH,Cly, =78 °C N\
Me 70% N
Me
5 examples (yields 69-70%).
GaCls-promoted equatorial ethenylation of cyclic ketones. sp2-sp? Coupling
Ansawa, M.; Miyagawa, C.; Yamaguchi, M. Synthesis, 2002, 138.
(a) GaCls (4 equiv.)
OSiMe; methylcyclohexane, rt, 15 min [e]
+ H—=——SiMe; >
(b) HS0,4 X
2 equiv. THF, 0 °C, 5 min
90%

13 examples (yields 36-90%). All showed preference for the equatorial ethenylation.

Catalytic one-pot selenenylation-des

elenenylation using a chiral, sulfur -containing diselenide. Allylic Oxidation

Tiecco, M.; Testaferri, L.; Santi, C.; Tomassini, C.; Marini, F.; Bagnol i, L.; Temperini, A. Chem.—Eur. J.

2002, 8, 1118.
Me
; - OMe
e
\)\/\
Se),
OMe A 98%
er=84:16

(@) (NHg)2S20g (3 equiv.), (@) (NH4)2S,0g (3 equiv.),

MeOH, 60 °C, 15 min. A MeCN, 60 °C, 15 min. OH
. 0,
COMe  (0) o "co,me (1equiv) @5MI%) O g ~co e (Lequivy PP~ 7 COMe
MeOH, t, 68 h CH3CN-H,0, rt, 4 d 08%
er=91:9

4 examples (yields 85-98%, %ee 55-82%). Synthesis of A is also reported.
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Catalytic enantioselective allylation of aldehydes with allyltrichlorosilane. Allylation
Malkov, A. V.; Orsini, M.; Pernazza, D.; Muir, K. W.; Langer, V.; Meghan i, P.; Kocovsky, P. Org Lett. 2002, 4, 1047.

R Yield %ee
o B AN(|7(TO|%) ) OH
| Sicl usNI (1 equiv. Ph 78%  90%
R) AT RM p-MePh  71%  87%
1.1 equiv CHCl2, -60°C, 1 d p-CIPh  62%  89%
-+ equiv. p-NO,Ph  58%  65%
11 examples (yields 10-85%, %ee 4-92%).
Stereoselective functionalization of alkenes utilising a series of new chiral selenium electrophiles. Selenocyclization
Uehlin, L.; Fragale, G.; Wirth, T. Chem.—Eur. J. 2002, 8, 1125.
Ph SeAr*
O Et
N PR X"~ (1 equiv.) . Phﬂ\/\COZH (2.2 equiv.) Phe ) O\_
AR - ‘OMOM > o
ArsSe collidine (3 equiv.) collidine (3 equiv.)
MeOH (10 equiv.), =100 °C, 3-4 h Se*OTf— MeOH (10 equiv.), =100 °C, 3-4 h
88% 80%
dr=86:14 dr=92:8
10 examples (yields 41-92%, %de 68-95%).
Chemo-, regio- and diastereoselective synthesis of functionalized 2-alkylidenetetrahydrofurans. Heteroannulation
Langer, P.; Armbrust, H.; Eckardt, T.; Magull, J. Chem.—Eur. J. 2002, 8, 1443.
. HLUH
: = 5
Me3SiO  OSiMes f i Br 0 i . : (1 equiv.) H o
P Br (1 equiv.) ' MegSiO  OSiMes TiCl, (2 equiv.)
. . - o ! —
0 Ticl (2equiv) ; ZSome A AMS OMe
CHaCly, 78 °C —~ 1t 17 62 C CH,Clp, ~78 °C — 11,17 h H 9
E/Z = 98:2 ; 30%
A purification procedure for these compounds utilising an ion-exchange r esin to scavenge by-products is also reported.
Preparation of a-sulfenyl enones by thermal fragmentation of 3-sulfenyl enol triflates. Oxidation

Hynes, J.; Nasser, T.; Overman, L. E.; Watson, D. A. Org. Lett. 2002, 4, 929.

OTf (o} . OTf o ) (e}
Bn SMe 2,6-lutidine (1.5 equiv.) Bn SMe . SMe 2,6-lutidine (1.5 equiv.) S~ SMe
—_— ! B — S
DMSO, 80 °C, 6 h ' , MeCN, A, 12 h
89% ' ‘Me 82% Me

10 examples (yields 37-89%).

Copper-catalyzed coupling of aryl iodides with aliphatic alcohols. C-O Coupling
Wolter, M.; Nordmann, G.; Job, G. E.; Buchwald, S. L. Org. Lett. 2002, 4, 973.

MeCH=CHCH,OH (2 equiv.)

Cul (10 mol%) Cul (10 mol%)

Me0\©\ 1,10-phenanthroline (20 mol%) MeO | AN 1,10-phenanthroline (20 mol%) Me0\©\
OBn Cs,CO3 (1.4 equiv.) 2 Cs,CO3 (1.4 equiv.) OM\ Me
BnOH, 110 °C, 18-24 h PhMe, 110 °C, 22-38 h
93% 86%

15 examples (yields 40-97%) of primary alcohols, 4 examples (yields 6 7-92%) of secondary alcohols and 5 examples (yields 54-96%) of aliphat ic alcohols.
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Zirconene-olefin complex mediated radical cyclization reactions. Radical Cyclization
Fujita, K.; Yorimitsu, H.; Oshima, K. Synlett 2002, 337.

Et
(a) r _
0 _O._ _CsHis CpaZr || 2 equivy oo X Yield %de
THF,-78°C = 1, 3h oo _
> - 5t I 84% 6%
X : Br 75% 12%

(bYHC! (1M} L

13 examples (yields 34-97%, combined yields for saturated and unsaturated cyclic products).

Two-carbon ring expansion of cyclic ketones. Ring Expansion
Nagel, M.; Hansen, H. -J.; Frater, G. Synlett 2002, 275.

o}
o HO_ ,—
(a) CeCls (10 mol%)
THF, 11, 0.5 h Ny (1-4 mbar)
: —_
(b) CHo=CHMgBr (1.6 equiv.) 650 °C
THF, 1t, 0.5 h 70-80%
75-90%
7 examples (yields 65-90%). A quartz tube reactor was used for the isomerisation.
Copper-mediated intramolecular amination of aryl halides. C,N-Coupling
Yamada, K.; Kubo, T.; Tokuyama, H.; Fukuyama, T. Synletf 2002, 231.
H . ' )
N Cul (2 equiv.) R Time  Yield
"R CsOAcC (5 equiv.) _—
—_— Ns 1h 92%
Br DMSO, 90 °C N Ac 1d  66%
R CBz 1d 64%

11 examples (yields 44-96%) of 5-membered rings, 6 examples (yields 54-99%) of 6-membered rings and 1 example of a 7-membered ring (yield 39%).

A general strategy for the convergent synthesis of fused polycyclic ethers via 3-alkyl Suzuki coupling. sp3-sp? Coupling
Sasaki, M.; Ishikawa, M.; Fuwa, H.; Tachibana, K. Tetrahedron 2002, 53, 1889.

n‘\OBn
(Pho)2 [ OBn ;
PO n yield

MOMO\/'.,' O o~

J/\l B@ 8 (2 equiv.) P
BnO Y OTBS Pd(PPhg)s (10 mol%) 2 97%
OBn sat. ag. NaHCO; (3 equiv.) 3  96%

DMF, 50 °C, 20 h

5 examples (yields 94-98%;) using 6-9 membered ring enol phosphates. Synthesis of the ABCD ring fragment of ciguatoxin analogues is also reported.

Preparation of cyclic enol ethers by catalytic ring-closing enyne metathesis of alkynyl ethers. Ring-Closing Metathesis
Clark, J. S.; Elustondo, F.; Trevitt, G. P.; Boyall, D.; Robertson, J.; Blake, A. J.; Wilson, C.; Stammen, B.
Tetrahedron 2002, 58, 1973.

Mes— N~ ~N~Mes A (5 mol%) n Time yield
. | CHoCH, (9) —
C],R[uz\ —°> 1 10min 98%

PCysPh PhMe, 80 °C 2 4h 72%
A

9 examples (yields 0-98%). A second, similar catalyst is also examined (8 examples, yields 20-84%;.
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Cyclic oxonium ylides: building blocks for iterative synthesis of polycyclic ethers. Heteroannulation / [2,3]-Sigmatropic Shift
Marmsater, F. P.; Vanecko, J. A.; West, F. G. Tetrahedron 2002, 58, 2027.

H ol E OBn H
Cu(tfacac), (5 mol%) m ¢ (Y o Rho(tpa)s (3 mol%) 2.0 Ph
—_— ; [ ——
CHoClp, A, 1 h S )ﬁ CHxCl, A, 1 h
80% LR O ¢ 0 [ ok 0
0 Ny
' 58%
tfacac = tetrafluoroacetoacetonate tpa = triphenylacetate ofp =2.1:1

Cyclic oxonium ylide formation followed by a [2,3]-shift (3 examples, yields 45-80%, de 25-98%) or [1,2] and [1,4]-shifts {1 exa mple, yield 70%) are reported.

Enantio- and diastereoselective synthesis of 2,4-dialkyl cyclopentanones. Asymmetric Reduction
Jurkauskas, V.; Buchwald, S. L. J. Am. Chem. Soc. 2002, 124, 2892.

o (a)CuCl (10 mol%) ; o (2)CuCl (10 mol%) o

(S)-p-tol-BINAP (10 mol%) ! (S)-p-tol-BINAP (10 mol%)
Me NaOtBu (2.4 equiv.) Me ' Me NaCtBu (1.7 equiv.) Me

+BuOH (5 equiv.) i +BuCH (5 equiv.}

Ph PMHS (3.1 equiv.) Ph i PMHS (2.2 equiv.)
PhMe, —50 °C, 2 d 90% ! Ph PhMe, =50 °C, 2 d 89%  Ph
(b) TBAF er=964 H (b)TBAF er=955
dr=97:3 : dr=91:9
6 examples (yield 89-95%, %ee 91-94%).

Asymmetric catalysis of hetero-ene reactions with tridentate Schiff base chromium(lll) complexes. Asymmetric-Ene Reaction
Jacobsen, E. N.; Ruck, R. T. J. Am. Chem. Soc. 2002, 124, 2882.

t-Bu

0 A (5 mol%) , OH OMe
2-methoxypropene (2.1 equiv.)
| +Bu H BaO (10 equiv.) -
”‘N\C/O Br acetone, 4 °C, 20 h Br
I
N 97%
0" ¢ or=98:2
A
20 examples (yield 26-98%, %ee 84-96%).
Asymmetric synthesis of lignans. Diastereoselective Aldol
Enders, D.; Lausberg, V.; Del Signore, G.; Berner, O. M. Synthesis 2002, 515.
o«k““
(a) LDA (1.2 equiv.) ©< 0O Ar yield symanti
LiCl (2.2 equiv.) A

veratryl 68% 937
piperonyl 65% 88:12
(MeQ)sPh 60% 87:13

THF,-78°C, 1.5h Me—N CN AgNO; (4 equiv.)
‘. [E— -

P
’

(b} ArCHO (1.2 equiv.)
THF, =100 °C, 20 min

THF, rt, 15 min

Conversion of the product y-butyrolactones into a variety of lignans is also reported.

Immobilization of TADDOLS on silica gel and their use in enantioselectiv e heterogeneous catalysis. Dipolar Cycloaddition
Heckel, A.; Seebach, D. Chem.—Eur. J. 2002, 8, 560.
OTMS
Ph‘N'O A (0.55 equiv., A (0.55 equiv., Ph~N'O
(On Q = Si0, Ar=Ph, R=Cl) 0o e Ar=Ph, R = OTos)
s PR 4 N/\| ph. @ 09O (1.2 equiv.) N” "0  Ph@0© (1.2equiv. pi H N/\l
A o y° ] | " d o
fo) Ph Ph fo)
100% PhMe, 11, 2d PhMe, 11,2 d 95%
Q4 endol/exo = 17:83 endo/exo = 78:22
S A/ir er (exo0) = 71:29 er (endo) = 80:20
ArH o
A7 TO-TiR, 4 examples of enantioselective addition of ethyl- and butylzinc to benzaldehyde (yields 55-98%, %ee 52-90%) are also reported.
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