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Synthesis and applications of a readily accessible surrogate for (+)-sparteine.

Enantioselective a-Lithiation

Dearden, M. J.; Firkin, C. R.; Hermet, J. -P. R.; O'Brian, P. J. Am. Chem. Soc. 2002, 124, 11870.

(a) s-Buli (1.3 equiv.}

A (1.3 equiv.)

H
ThH Q
N N

Boc
Me
A

Et,0,-78°C,5h &
- N TMS
(b) TMSCI (1.5 equiv.) Boc
-78°C -1, 16 h 84%
er=95:5

4 applications of the {+)-diamine are reported.

Desymmetrization of Baylis—Hillman adducts.

Allylic Alkylation

Trost, B. M.; Thiel, O. R.; Tsui, H.-C. J. Am. Chem. Soc. 2002, 124, 11616.

PhsR o CN
? ! j/ (a) PdCly(MeCN), (10 mol%)
ol "0 HCOOH .
OH PMP N
MeO,CO
PhINH 2 on A (2.65 mol%) @:l DMF, 50 °C ~ON
Ph™ "NH Pd(dba),*CHCl3 (1 mol%) o (b) AcO
o CHxClp , 1t TEA OAc
DMAP 81%
Ph, 97% CHoCl, 1t _ g3 &
2A dr=92:8 CN er=93.5:6.5

Application to the total synthesis of Furaquinocin E.

Total synthesis of pareitropone via alkynyliodonium salt-mediated cyclization cascade.

Feldman, K. S.; Cutarelli, T. D. J. Am. Chem. Soc. 2002, 124, 11600.
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Stereoselective synthesis of iridoids. Sn2'-Reaction
Emst, M.; Helmchen, G. Synthesis 2002, 1953.

O O (a) MeMgCl CO.Me
)J\ )J\ CuBreSMe, _:'/ 2
07\  CIZn(CN)Cu(CHNPhth) 2.6 equiv) Q7 ) THF

-

) . : NPhth o
—_— o/ N
THF, -65 ——30°C, 18 h Q NPhth  (b) CHoNp h
Br 93% s 87% H

a-skytanthine

Total synthesis of isoiridomyrmecin is also reported.

AuCls-catalyzed reaction of o-alkynylbenzaldehydes with alkynes. Cycloaddition
Asao, N.; Takahashi, K.; Lee, S.; Kasahara, T.; Yamamoto, Y. J. Am. Chem. Soc. 2002, 124, 12650.

CHO =—Ph (3 equiv.)
AuCls (3 mol%) Oe
B Ph

A8 o DCE, 80°C,3h
89% Ph e}
11 examples (yields 52-96%).
Enantioselective Ti-catalyzed alkynylzinc addition to aromatic aldehydes. Enantioselective 1,2-Addition
Li, X;; Lu, G.; Kwok, W. H.; Chan, A. S. C. J. Am. Chem. Soc. 2002, 124, 12636.
Ph
0] OH
TsHN  OH (10 mol%)
H (S)-BINOL (10 mol%) A
+  =—pn - 5,
OuN Ti(O/-Pr)y (13 mol%) O.N
ZnMe, (2 equiv.) 899%
THF,0°C, 1-24d er=99.5:.0.5
10 examples (yields 78-86%, %ee 88->99%).

Pd-catalyzed coupling of aryl halides with ester enolates. sp2-sp>-Coupling

Jorgensen, M,; Lee, S;; Liu, X.; Wolkowski, J. P.; Hartwig, J. F. J. Am. Chem. Soc. 2002, 124, 12557.

Pd(dba), (5 mol%)

;| o,
X Br YCOZMQ P(tBu)s (6 mol%) X COMe
+ Ll
< LiNCy» (1.3 equiv.) i~
N (1.1 equiv.) PhH, 11, 12 h N
70%

85 examples (yields 70-99%).

Ru-catalyzed alkene-alkyne coupling. Alkene-Alkyne Coupling
Trost, B. M.; Chisholm, J. D.; Wrobleski, S. T.; Jung, M. J. Am. Chem. Soc. 2002, 124, 12420.

CpRu(MeCN)3PF; (10 mol%)

b
-

DCE, 50 °C
58%

2 examples (yields 46-58%). Application to the total synthesis of amphidinolide A is reported.
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Synthesis of Fmoc-protected amino ketones. Amino Ketone Synthesis
Vazquez, J.; Albericio, F. Tetrahedron Lett. 2002, 43, 7499.

NHFmoc ’N°C NHFmoc NHFmoc¢
B O™ e, (1.0 equiv.) EtCuMgBr (3 equiv.)
’ —_—
OH 7N\ S._N THF, 0°C, 1h
FmocHN — /5" (11 equiv) FmocHN [ < 75% FmocHN
CHyCly, 1t, 6 h 0 = o
8 examples {yields 46-77%).
Boronic acid-catalyzed aldol reaction. 1,2-Addition

Mori, Y.; Kobayashi, J.; Manabe, K.; Kobayashi, S. Tetrahedron Lett. 2002, 43, 8263.

OTMS

o] \/\Ph (1.5 equiv.) OH O
SDS (10 mol%)
H - Ph
PhoBOH (10 mol%)
PhCOgH (10 mol%)
H,0, 30 °C, 4-24 h 90%
syn:anti=92:8

15 examples {yields 51-90%). SDS = sodium dodecyl! sulfate. Screening of 11 diarylboronic acids is also reported.

Enantioselective organocatalyzed aldol reaction. Enantioselective 1,2-Addition
Nakadai, M.; Saito, S.; Yamamoto, H. Tetrahedron Lett. 2002, 43, 8167.

o
Ye)
I
o

O\/ H A (3 mol%)
N N\O H TfOH (3 mol%) =
O,N MeoCO (27 equiv.}, 43°C, 30 h O,N

A 84%
er=91:9

6 examples (yields 66-97%, %ee 78-96%). Screening of 15 organocatalysts is also reported.

Rh-catalyzed metallocarbenoid Claisen rearrangement. Bamford-Stevens/Claisen Rearrangement
May, J. A, Stoltz, B. M. J. Am. Chem. Soc. 2002, 124, 12426.

AN

N[ Ph Rha(OAC)4 (1 mol%) Ph
o) Ph - OHC.__A
Ph)\/ Y\/ DCE, 130 °C, 2-4 h Y\/\
Ph
79%
dr> 2011
17 examples {yields 62-88%, %de 50->90%).
Ni-catalyzed cross-coupling of benzylic chlorides with vinylic alanes. sp?-sp® Coupling

Lipshutz, B. H.; Frieman, B.; Pfeiffer, S. S. Synthesis 2002, 2110.

MeeA\)\/\/\OTIPS (1.4 equiv.)

NI/G (5 mol%)
/©/\ cl PPhg (10 mol%) & OTIPS
F BuLi (10 mol%) .
THF, 1t, 9 h
84%

12 examples (yields 78-94%).
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Enantioselective synthesis of substituted pyrrolidines by dynamic resolution. Dynamic Resolution
Coldham, |.; Dufour, S.; Haxell, T. F. N.; Howard, S.; Vennall, G. P. Angew. Chem. Int. Ed. 2002, 41, 3887.

N O% (a) n-Buli (1.2 equiv.) & O
h -EtoO (4:1), 11, 1h .
| SnBus exane-£0 (1), 1, Th LieA BusSnC “'SnBus
N : —_— N

N

e 1 ; | i
B (b) A (1.5 equiv.) B -10°C,1h B
/NO Feu n-BuLi (1.8 equiv.) e ! u71%
Me A Et,O, 11, 30 min or = 96:4
15 examples {yields 30-83%, %ee 18-94%).
Enantioselective Pd-catalyzed allylic alkylation using resin-supported biphosphane ligands. Allylic Alkylation

Song, C. E.; Yang, J. W.; Roh, E. J.; Lee, S.; Ahn, J. H.; Han, H. Angew. Chem. Int. Ed. 2002, 41, 3852.

OQ A (15 mol%)
PPho {{C3Hs)PdCl}, (2.5 mol%) MeO,C

O\Q’O -

Ph Ph > O

X )E CHo(COZMe) (1.5 equiv.) Meozc/k@‘ ok
o 0 J

Phy NaH (1.8 equiv.)
o THF, 0 °C, 30 min 98%
er=98:2

A

10 examples (yields 73-99%, %ee 84-99%). P = polystyrene-based resin or JandaJEL.

Formation of eight-membered ring systems via MoCls-mediated oxidative cyclization. Oxidative Cyclization
Kramer, B.; Averhoff, A.; Waldvogel, S. R. Angew. Chem. Int. Ed. 2002, 41, 2981.

MeO.
SRS,
MeO . MoCls

© —_—
CHClp, 0 °C
OMe
OMe
O-Selective nucleophilic addition of silyl encl ethers to N=O bonds. 1,2- Addition

Momiyama, N.; Yamamoto, H. Angew. Chem. Int. Ed. 2002, 41, 2986.

OSiMes O

MezSiOTT (5 mol%)
+  PhNO > O
O‘ 1,2-dichloropropane, 0 °C, 1 h NHPh

86%

9 different Lewis acids and 8 silyl enol ethers investigated (yields 37 -94%),).

Scandium perchlorate as a superior Lewis acid for regioselective ring opening of aziridine carboxylate with indoles. 1,2-Addition
Nishikawa, T.; Kajii, S.; Wada, K; Ishikawa, M.; Isobe, M. Synthesis, 2002, 1658.

Q——\> COQMQ

CbzN, Ne (2 equiv) §  NHobz
CO,Me —_—
Sc(ClI04)s (1 equiv.) Ne
CH,Clp, 0°C, 31 75%

regioselectivity = 95:5

6 examples (yields 2-75%). Screening of a variety of Lewis acids is also reported.
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Stereoselective diamine-catalyzed Michael addition to nitrostyrene.
Alexakis, A.; Andrey, O. Org. Lelt. 2002, 4, 3611.

EH,—(Nj *HCI ©
/« (15 mol %) 0] Y

-

Enantioselective 1,4-Addition

EH/—(Nj «HCl
/k (15 mol %) 0]

-

> A _No T NO
N propanal (10 equiv.) HJJ\:/\/ 2 X cyclohexanone (30% vol.) 2
NO CHCl3,0°C, 2d : NO CHCls, 11, 15 h
2 83% 2 74%

dr=94:6 dr=95:5

er=92.57.5 er=87:13
27 examples (yields 8-99%, %de 64-92%, %ee 23-85%).
Enantioselective synthesis of a-amino acids using cinchona-derived phase-transfer catalysts. Alkylation

Park, H.; Jeong, B.-S.; Yoo, M.-S.; Lee, J.-H.; Park, M.; Lee, Y.-J.; Kim, M.-J.; Jew, S. Angew. Chem. Int. Ed. 2002, 41, 3036.

Et

O

Br
=—(5equiv. O

S

R R
Ph

KOH (aqg.) (13 equiv.)
PhMe-CHCI3 (7:3),0°C, 6 h

A (1 mol%) Ph\(/ N \)Lo +BU

- H
: H

Ph %
\\\
90%
er=99:1

24 examples (yields 70-95%, %ee 36-99%).

Selective oxidation of primary and secondary alcohols using (o-Tol)3BiCl,*DBU.
Matano, Y.; Nomura, H. Angew. Chem. Int. Ed. 2002, 41, 3028.

(o-Tol}3BIiCl, (1.1 equiv.)

DBU (1.1 equiv.) O Ph
\M/\OH - \b,)/u\ WOH
8 PhMe, rt, 2 h g M OH
94%

Oxidation

(o-Tol)3BiCl, (90 mol%)

DBU (1 equiv. Ph
(1 equiv.) . \n/\/\OH

CHyCly, rt, 30 min (6]
98%

24 examples (yields 89-99%). High chemoselectivity for benzylic versus non-conjugated aliphatic alcohols.

Enantioselective Cr-catalyzed inverse electron demand hetero-Diels—Alder reaction.
Gademann, K.; Chavez, D. E.; Jacobsen, E. N. Angew. Chem. Int. Ed. 2002, 41, 3059.

OBz
Z
| - N
~Nog 0 ¢} OEt
e -
O (10 equiv.)
A

Enantioselective Hetero Diels—Alder

OBz
A (5 mol%) d
T |
4AMS
n2d 0O~ TOEt
80%
er=95.5:5.5

15 examples (yields 40-95%, %ee 89-98%).

Enantioselective hydrosilylation of aryl alkyl- and dialkyl ketones.
Tao, B.; Fu, G. C. Angew. Chem. Int. Ed. 2002, 41, 3892.

Enantioselective 1,2-Addition

Me

z o (&) MeSPhSiH, (1 equiv.) o

[{Rh{cod)Ci},] (1 mol%)

SN A (2.4 mol%)
pph, Fe THF, 1t Me

Me (!) Me MeO (b) hydrolysis MeO
Me Me 97%

Ve er=98.5:15
A

13 examples {yields 74-99%, %ee 72-99%).
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Enantioselective Zn-catalyzed alkynylation of aldehydes. Enantioselective 1,2-Addition
Chen, Z.; Xiong, W.; Jiang, B. Chem. Commun. 2002, 2098.

(a) Zn{ODf), (1.1 equiv.)
A (1.2 equiv.) R Yield  %ee
0 NEtz (1.1 equiv.) OH

)J\ PhMe, 1t, 2 h (CHa),CH  98%  97%
R "H » R \\ nCgH1z 85%  89%
A (b) Ph—=—H (1.2 equiv.) Ph ¢-CeH11 90%  97%

PhMe, rt, 2 h

26 examples (yields 51-99%, %ee 74-99%).
Cross-coupling reactions of alkenylsilanols with fluoroalkylsulfonates. sp2-sp? Coupling

Denmark, S. E.; Sweis, R. F. Org. Lett. 2002, 4, 3771.

(a) HxO (10 equiv.)
TBAF+6H,0 (2 equiv.)

di-tert-butylbiphenylphosphine (10 mol%) Ar E:Z Yield

HO S mCeH PdBr, (5 mol%)
:Si/\/ n-CsHiy dioxane, rt, 30 min A st CeHs 99.5:05 91%
Me l\llle - » Ar 1-naphtyl 99.1:.0.9 82%
ArOTf (0.9 equiv.) 2-(CH3)CeHs 99.1:0.1 85%

(b) dioxane, rt, 12 h

10 examples (yields 82-91%,0.4:99.6 E:Z 99.5:0.5).

Enantioselective additions of diethylzinc and diphenylzinc to aldehydes. Enantioselective 1,2-Addition
Ko, D. H.; Kim, K. H.; Ha, D. C. Org. Lett. 2002, 4, 3759.

OO D R Yield Y%eee
EtoZn (2 equiv.)
OH 0o A (3 mol %) Ph 89% 94%
L - A p-MeOPh  97% 94%
OO R™ "H PhMe, 11, 1 d R Et -naphthyl  92% 96%
cyclohexyl 89% 98%
A

43 examples (yields 71-98%, %ee 75-99%).

fie)
T

An acid catalyzed macrolactonization protocol. Macrolactonization
Trost, B. M.; Chisholm, J. D. Org. Lett. 2002, 4, 3743.

(a) [RuCly(p-cymene)lz (2 mol%)
T XNoH Ethyl ethynyl ether (1.5 equiv.)
PhMe, i1, 2 h

(b) CSA (10 mol%)
OH PhMe, 1, 2 h
64%

7 examples (yields 4-70%)

Synthesis of cis-solamin using a permanganate-mediated oxidative cyclization. Oxidative Cyclization
Cecil, A. R. L,; Brown, C. D. Org. Lett. 2002, 4, 3715.

KMnOy4 (1.4 equiv.)

— — AcOH (8 equiv.) Q I
10 N\ Adogen 464 (10 mol‘V)= O N\ e o) s o
{3 10 10
0 o”S\\O EtOAc, —30 °C to 0 °C o H 7 H by o’z?(\) LS H T H by d
55% cis-solamin
dr=10:1
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Enantioselective synthesis of allylic alcohols. Enantioselective 1,2-Addition
Chen, Y. K.; Lurain, A. E.; Walsh, P. J. J. Am. Chem. Soc. 2002, 124, 12225.

0 OH
NCO ’ ZnMe/\/A (1.1 equiv.) Z
OH A (2 mol%)
A hexane, 0°C, 2 h 94%
er=97.5:2.5

7 examples (yields 65-94%, %ee 88-97%).

Enantioselective Rh-catalyzed 1,4-addition of aryltitanium reagents. Enantioselective 1,4-Addition
Hayashi, T.; Tokunaga, N.; Yoshida, K.; Han, J. W. J. Am. Chem. Soc. 2002, 124, 12102.

(a) PRTHOKPr)z (1.6 equiv.)

o] [Rh{OH)((S)-binap)] (3 Mol%) OTMS
THF, i, 1h
(b) LiO#Pr (1.6 equiv.)
TMSCI (2 equiv.) Ph
84%
er=99.75:0.25

8 examples (yields 62-89%, %ee 94-99.8%).

Total synthesis of sphingofungin E. Nucleophilic Addition
Nakamura T.; Shiozaki, M. Tetrahedron, 2002, 58, 8779.
Ph Ph
Q/\O (a) NaN3 (10 equiv.) (_3/\0

BnO. 15-crown-5 (20 mol%) BnO.
LICHCI, (3 equiv.) DBU (1.4 equiv.) HMPA, 70°C, 17 h

—_— B —— ’ G
THF, -78 °C, 30 min DMSO, 0°C, 3h Y (b) NaBH,4 (1 equiv.) HO/ Na &
70 % o) MeOH, 0 °C, 90 min 34

¢l 84%
> >
Total synthesis of sphingofugin E in 1.1 % vyield over 29 steps.
Synthesis of a family of sulfatides B-Glycosylation

Compostella, F.; Franchini, L.; De Libero, G.; Palmisano, G.; Ronchetti, F.; Panza, L. Tetrahedron, 2002, 58, 8703.

OP opiv
o] N OPY oPiv
N3 . N
PivO HO : . BF3.OEt, (1 equiv.) O E3
; + : ; o} NS
OPiv M PivO \M
O.__NH OB 12 CHyCly, 0°C > 11, 1 h )
74 o OPiv 12
\f . 88% OBz
CCly (3.4 equiv.)
Application 1o the synthesis of four sulfatides.
Total synthesis of (—)-agelastatin A and B. Cyclization/1,4-Addition
Feldman, K. S.; Saunders, J. C.; Wrobleski, M. L. J. Org. Chem. 2002, 67, 7096.
o Me
O Me /l( N-0-NB
oA N-oNB . Y . o)
(a) PhI(CN)OTF (0.98 equiv.) O_/( e (@) 0-NB-NH, (5 equiv.)
N CHeClz, ~42°C, 1h N~o.NB EtOH, 70°C, 5.d
0 > N\\( 0 >
(b) TolO,SNa (0.98 equiv.} b NH (3 equiv.) ,o -NB
I DME, 5 min o ®F [y—coc o104
34 % TolO,S DMAP 0102
SnBug PhH, 40 °C, 2d

82 %

Total synthesis of (—)-agelastatin A and B.
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Radical decarboxylation and quinone addition reaction. Radical Addition
Ling, T.; Poupon, E.; Rueden, E. J.; Kim, S. H.; Theodorakis, E. A. J. Am. Chem. Soc. 2002, 124, 12261.

© C O(Sequiv.)

hv Raney Ni
CHxCl,, 0°C, 2 h 0 SNy CH,Cl,, 45 °C, 10 min HO
81% I 84%
=
0 OH

avarol

Application to the total syntheses of avarone, mothoxyavarone, ilimaquinone and smenospongidine is also reported.

Tethered aminohydroxylation of cyclic allylic carbamates. Aminohydroxylation
Donchue, T. J.; Johnson, P. D.; Cowley, A.; Keenan, M. J. Am. Chem. Soc. 2002, 124, 12934.

O OBn (DHQ)ZPHAL (5 mo[%) o) .OBn
TBSO/\LJ“ Kz080,(OH)s (4 mol%) TBSO/\KJ“
ONF +BUOCI (1 equiv.) o Y oH
)\ NaOH (90 mol%) )—NH
07 "NH, PrOH, H,0
5% O
7 examples (yields 50-83%;).
Stereoselective Rh-catalyzed C-H bond oxidation. C-N Bond Formation
Wehn, P. M.; Du Bois, J. J. Am. Chem. Soc. 2002, 124, 12950.
c_ 0
Rho(OAGC)4 (2 mol%) X7 Br P
OSO,NH; PhI(OAC), (1.1 equiv.) HN™ "0 i HNT SN
TBDPSO\/k/k A P U U —— - o i
CO,Et MgO CO.Et N COzH
CH,Cly, 1t H o
85% manzacidin A
Enantioselective urea-catalyzed Mannich reaction. Enantioselective 1,2-Addition
Wenzel, A. G.; Jacobsen, E. N. J. Am. Chem. Soc. 2002, 124, 12964.
Me fBU j\ 5 oTBS
Ph.__N ~ " .Boc
~ \n/\N N N (@ Aoier 2 equiv.) BocHN O
H H ' A (5 mol%) :
o] Nao ©. .
H PhMe, -30 °C, 2 d Of-Pr
HO -
Br (o) TFA, 2 min Br
93%
A tBu Bu er=97:3
14 examples (yields 84-99%, %ee 86-98%).

Intramolecular carbolithiation/cyclization reaction. 4-exol5-exo Cyclization
Deng, K.; Bensari, A.; Cohen, T. J. Am. Chem. Soc. 2002, 124, 12106.

(a) Buli (1.1 equiv.} — i (a) Buli (1.1 equiv.} OH

\/w THF, -78 °C, 15 min HOW &7°8Ph o HO THF, =78 °C, 15 min
X - i .
SPh (¢) LDBB (2.5 equiv.) B : \J\/vsph (¢) LDBB (2.5 equiv.) “Ngpp
-42°C,2h : H -78°C,1h
(d) PhSSPh (1.6 equiv.) H (d) PhSSPh (1.5 equiv.)
67% , 64%

8 examples (yields 64-86%).
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