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Total synthesis of Batzelladine D.

1,3-Dipolar Cycloaddition

Ishiwata, T.; Hino, T.; Koshino, H.; Hashimoto, Y.; Nakata, T.; Nagasawa , K. Org. Lett. 2002, 4, 2921.

(a) ZCohyg

OH
[ ) PhMe, 100 °C w 5 CO2Me
N+ —> N CoHig —————— > MeO L. Sy "cgHyy oo »  Batzelladine D
S (b) mCPBA | PhMe, 100 °C

- CH,Cl,, 0 °C O-

59% over 3 steps

Microwave-accelerated O-alkylation of carboxylic acids with O-alkylisoureas.

Crosignani, S.; White, P. D.; Linclau, B. Org. Lett. 2002, 4, 2961.

Ot-Bu
AHANk

microwave irradiation

Q_f\r NHBoc
\ CO,H
N

H

(4.5 equiv.)

THF, 120 °C, 5 min
87%

Esterification

@_f\( NHBoc
\ CO,t-Bu
N

H

8 examples (yields 81-94%). Solid phase application (8 examples, yie lds 75-92%, purity >98%) is also reported.

Intramolecular olefination of an ester using Cp,Ti[P(OEt)3],.

Olefination

Uehara, H.; Oishi, T.; Inoue, M.; Shoji, M.; Nagumo, Y.; Kosaka, M.; Le Brazidec, J-Y.; Hirama, M.

Tetrahedron, 2002, 58, 6493.

Cp2Ti[P(OEt)3]2 (4 equiv.)
R

THF, rt -~ A, 1h
52-67%

Application to the HIJKLM fragment of ciguatoxin CTX3C is also reported.
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Diastereoselective Rh-catalyzed reductive Ireland-Claisen rearrangement. [3,3]-Sigmatropic Rearrangement
Miller, S. P.; Morken, J. P. Org. Lett. 2002, 4, 2743.

(6]
[(cod)RhCl], (2.5 mol%) (0] B
O/U\% MeDuPhos (5 mol%) )H/\A
= HO =~ "Bu
Bu)\/\ CloMeSiH (1.25 equiv.)
PhH, 1, 4 h 91%
dr > 25:1
9 examples (yields 16-91%, %de 50-92%).
(R)-Bipyridine dioxide catalyzed allylation of aldehydes. 1,2-Addition
Shimada, T.; Kina, A.; lkeda, S.; Hayashi, T. Org. Lett. 2002, 4, 2799.
= Ph
o “ INJr 0o Tvs (1.02 equiv.) OH
fo) H A (0.1 mol%) . SN
o~ . . il
HO N7 -ProNEt (3 equiv.)
[ " MeO MeCN, —45 °C, 2.5 h MeO
= Ph 96%
A er=97:3
5 examples {yields 83-96%, %ee 56-98%).
Atroposelective lactone cleavage. 1,2-Addition

Bringmann, G.; Menche, D.; Mihlbacher, J.; Reichert, M.; Saito, N.; Pfeiffer, S. S.; Lipshutz, B. H. Org. Lett. 2002, 4, 2833.

) 0 Ph O—(
(a) Pd(OACc)2 (3 equiv.) H {,.Ph
; NBoc NBoc
PPhs (6 equiv.) o
NaOPiv (20 equiv.) H N.g/

OMe
|
H
MeO 0] Cl i 1h MeOC[ Cl \ (3 equiv.) Cl Cl
0 \@L[Boc : O - —> O
. (b) DMA, 100 °C, 1 h BH3 (1 Min THF, 4 equiv.)
He
Cl

N
> 64% O 5 THF, ~25 °C, 90 min HO™ )= 0Me
o

MeO MeO OH
63%
© dr=94:6
Diastereoselective Pd-catalyzed hydrogenation of alkenylboronic esters. Hydrogenation
Hupe, E.; Marek, |.; Knochel, P. Org. Lett. 2002, 4, 2861.
o, O Hy (1 atm.) Ny
MEMO B Pd-C (10%) MEMO B
P » :
MeOH, rt, 1 h :
Ph Ph
97%
dr=937
6 examples (yields 77-98%, %de 86->98%).
Hetero Diels—Alder multicomponent coupling. Hetero Diels—Alder

Powell, D. A.; Batey, R. A. Org. Lett. 2002, 4, 2913.

ﬁbz H
MeO.C MeO,C HoN N
— . NHCbz ----% NH
NH ( N z

> CSA (5 mol%) N
THF, 1, 2d

74%
exo:endo = 89:11 (+)-martinelline

Synthesis 2002, No. 18, 2786—-2793 ISSN 0039-7881 © Thieme Stuttgart - New Y ork

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



2788 SYNTHESISALERTS

In-catalyzed C-alkynylation of glycals with alkynylsilanes. Sn2' Reaction
Yadav, J. S.; Reddy, B. V. S.; Raju, A. K.; Rao, C. V. Tetrahedron Lett. 2002, 43, 5437.

Vi | 0 Ph
T™MS—=—""¢ (1 equiv) o. ; | TMS—=—Ph (1 equiv) o. F
» BnO N i >
InBr3 (5 mol%) /\L) 1 AcO INBrs (5 mol%) L
CHClo, 11, 2 h BnO ; OAc CH.Cl, 1t, 30 min AcO!
87% ! 85%
13 examples (yields 75-95%).
Enantioselective catalytic Michael reaction of a-substituted malonates. 1,4-Addition
Takita, R.; Ohshima, T.; Shibasaki, M. Tetrahedron Lett. 2002, 43, 4661.
:\_<COQBH
CO.Bn
0 2 :
o CO.Bn : [¢] O
Z CO,Bn (1 equiv.) ! MeO,C™ ~CO:Me (1 equiv.)
- - CO2Bn ‘ » co
(5.9)-La-linked BINOL (10 mol%) CO-Bn ‘ (8,8)-La-linked BINOL (5 mol%) oMe
DME-HFIP (10:1, 1.0 M), 4°C, 87 h 2 ! DME-HFIP (20:1, 04 M}, 1t, 18 h
/ f COQMG
93% ! 86%
er=99.5:0.5 er>99.5:0.5
11 examples (yields 71-95%, %ee 95->99%).
Enantioselective Zn-catalyzed Henry reaction. 1,2-Addition
Trost, B. M.; Yeh, V. S. C; lto, H.; Bremeyer, N. Org. Lett. 2002, 4, 2621.
Ph.__OH
HO Ph
Ph Nph o MeNO, (5 equiv.) OH
N oM N A (5 mol%) H
Y EtoZn (10 mol%) ~ NO,
-
4 AMS @N
THF,-35°C, 16 h
85%
er=95.54.5
A
5 examples (yields 58-89%, %ee 87-93%).
Kinetic resolution of racemic lactones by conjugate additions of allylic organolithium species. 1,4-Addition
Lim, S. H.; Beak, P. Org. Lett. 2002, 4, 2657.
(a) BuLi (1.1 equiv.)
(-)-sparteine (1.1 equiv.) N I;lr\]/lP\N,Boc
Boc PhMe, 78 °C, 30 min :
Pha~Npyp 0 © -9
U (2.5 equiv.)
(b) TMSCI (5 equiv.) o 77%
(c) TBAF (5 equiv.) dr=97:3
er=94:6
12 examples (yields 62-77%, %de 50->98%, %ee 88-96%).
Al-catalyzed Oppenauer oxidation of alcohols. Oxidation

Ooi, T.; Otsuka, H.; Miura, T.; Ichikawa, H.; Maruoka, K. Org. Lett. 2002, 4, 2669.

,S02CgF 47
O N (a) A (5mol%)

I‘AlMe PhMe, rt, 30 min _

Y (b) Me,CO (3 equiv.), t, 2 h
97%

A HO o}

15 examples (yields 80-98%). The use of +tBuCHO as a hydride acceptor is also reported.
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Enantioselective Rh-catalyzed intermolecular allylic C—H insertion. C-H insertion
Davies, H. M. L;; Walji, A. M.; Townsend, R. J. Tefrahedron Lett. 2002, 43, 4981.

H
Al O>JO S 0 @ S O S Q
RhtO N \ \ |
X O/\/C] - NS O/\/C[ ————— - N\ O/\/N
4

[
SOZCQH4R

A (cat.)
Ny hexane, rt
R =CyoHzs
A
55% (+)—cetiedil
er=294:6
5 examples (yields 40-64%)
Tandem [2+2] cycloaddition-Dieckmann condensation. Annulation

Shindo, M.; Sato, Y.; Shishido, K. Tetrahedron Lett. 2002, 43, 5039.

H 2 COoft N
: | Me—0OLi (3 equiv.) silica gel (cat.)
* EE——
: THF, -20°C, 1h PhMe, A, 13 h
= ’ ’ 54%
H o
cucumin E
Alkylidene carbene insertion at anomeric C—H bonds. C-H insertion
Wardrop, D. J.; Zhang, W. Tetrahedron Lett. 2002, 43, 5389.
OBn OBn
BnO O Me3SICLIN, BRO o]
BnO ¢} - BnO N\
THF, =78 °C — 11, 90 min
O\)J\ 76% Y
o:f =6:1 aB=6:1
2 examples (yields 65-76%).
Oxidation of acetals to esters and THP/TBDMS ether deprotection using Vo0s—HyO5. Oxidation/Deprotection

Gopinath, R.; Paital, A. R.; Patel, B. K. Tetrahedron Lett. 2002, 43, 5123.

0/> V505 (0.04 equiv.),
0o o) 30% Ha0Oq (4 equiv.)

o COzMe
)J\ MeOH, 5 °C, 90 min )J\ /©/

N N
H 98% H

O V105 (0.04 equiv.),
30% Ho04 (4 equiv.)
= O (e) —_————— X OH
MeCN, A, 15 min

91%

Acetal to methyl ester (14 examples, yields 82-98%), acetal to alde hyde (9 examples, yields 91-96%)
and THP/TBDMS ether deprotection (7 examples, yields 80-99%).

Selective DBU-promoted Nef reaction of secondary nitroalkanes under basic conditions. Nef Reaction
Ballini, R.; Bosica, G.; Fiorini, D.; Petrini, M. Tetrahedron Lett. 2002, 43, 5233.

& o NOo: DBU(2equv) g, o © NO- DBU (2 equiv.) 9
MOM(& —_— )QJ\/\[(OMG HO OMe Ho/\(V)J\/\n/OMe
MeCN, 60 °C, 4 d 4 MeCN, 60 °C, 2 d 4
0 80% 0 o 56% 0

11 examples (yields 54-80%). Primary nitroalkanes (3 examples) do n of react under these conditions.
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Pt-catalyzed synthesis of carbocycles from dienynes.

Mainetti, E.; Mouries, V.; Fensterbank, L.; Malacria, M.; Marco-Contelle s, J. Angew. Chem. Int. Ed. 2002, 41, 2132.

PhMe, 80°C,20n  Z ||

9 examples (yields 15-88%).

X=Me OX H X = COCHs
PtCl, (5 mol%) PtCl, (5 mol%)
e

PhMe, 80 °C 2-9h

sp-sp? Coupling

ISAREPSS

88% 5-10%

Enantioselective Zr-catalyzed synthesis of methyl-substituted alkanols.
Huo, S.; Shi, J.; Negishi, E. Angew. Chem. Int. Ed. 2002, 41, 2141.

T d

DIBALH (1 equiv. Ali-Bi
noct” X (1 equiv,) noct” >SRN

Carboalumination

I
(a) k/\OTBDPS (1 equiv.)

@

60°C,10h

A (5 mol%)
CHoClp, 1t, 3 h /\/kﬂ
® n-Oct OTBDPS
(b) HyO* 84%

er=95545

9 examples (yields 66-85%, %ee 90-93%).

Position-selective deprotonation of cyclopropane carboxamides.
Zhang, M-X_; Eaton, P. E. Angew. Chem. Int. Ed. 2002, 41, 2169.

Deprotonation/Nucleophilc Addition

H H (a) BupMg (1 equiv.) y H (a) BuoMg (1 equiv.) HO,C
ProNH (1 equiv.) ProNH (0.5 equiv.) H
CO.H heptane-THF (1:1), A, 8 h H heptane-THF (1:1), 11, 2d H
EtzN” O (b) CO, Et,N” 0 (b) CO, ELNT YO
85%

7 examples (yields 43-89%).

Enantioselective Rh-catalyzed synthesis of B-amino acids.
Davies, H. M. |; Venkataramani, C. Angew. Chem. Int. Ed. 2002, 41, 2197.

C-H Insertion

18 examples {yields 21-67%, %ee 31

LT i
’}‘ 04Rh PN Ph)J\COZMe (2 equiv.) Ph/\N/\/Ph
SOAr ) > ) :
2 4 Cbz A (2 mol%) Cbz CO.Me
Ar = p-CroHpsCeHa 2,2-dimethylbutane, rt, 1 h er7_7;/°7.4
A

-96%).

Construction of the cyclopentenedione core of the (x)-Madindolines via an azidoquinone ring contraction.

McComas, C. C.; Perales, J. B.; Van Vranken, D. L. Org. Lett. 2002, 4, 2337.

o] (a) NaN3 (2 equiv.) o (a) NaBH,4 (2.1 equiv.}
Me Br MeOH-H,O (1:1) e CeClz*7H,0 (2.1 equiv.)
45°C,9h CN MeOH, 0°C—r1t,2.5h
—_ " -
Bu Me (b) CeHsCl Bu Me (b) TBSOTH (3 equiv.)
o 110°C, 10h O 2.6-lutidine (4 equiv.)
60% CH,Clp,—78°C — 1, 13 h

(c) DIBALH ( 2.2 equiv.)
PhMe, — 78 °C, 30 min
68%

Ring contraction

OTBS o) OH
Me
I>/CHO Me N
‘ Me ~~~""° L - H
Bu Bu me ©
OTBS o)

(x)-madindoline A
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Stereoselective synthesis of cycloheptanones via intermolecular [5+2] cycloaddition. [5+2] Cycloaddition
Tanino, K.; Kondo, F.; Shimizu, T.; Miyashita, M. Org. Lett., 2002, 4, 2217.

OTIPS o]
TIPSO .
J . 7 ‘(I:O(CO)3 EtAICI, (2.2 equiv.) TIPSO (FO(CO)s
Co(CO)s CHaCly, 0°C Co(CO)s
(1 equiv.) OBz 50%
(1.1 equiv.) dr=97:3
9 examples (yields 57-98%, %de 84-100%).
Ethynylation of silyl enol ether with chlorosilylethyne. Ethynylation

Arisawa, M.; Amemiya, R.; Yamaguchi, M. Org. Lett., 2002, 4, 2209.

(a) cl—=—siMes (2 equiv.) : (@) Cl—=—siMes (2 equiv.)
OSIMe; GaCls (4 equiv.) o] H OSIMe; GaCls (4 equiv.) o H
)ﬁ/ methylcyclohexane, —40 °C, 5 min )S/ : methylcyclohexane, —40 °C, 5 min §
Ph » Ph | >
(b) MeOH, then H* i (b) MeOH, then H*
73% 58%
14 examples (yields 40-95%).
Asymmetric synthesis of 2-alkenyl-1-cyclopentanols via intramolecular cycloalkylation. Sn2' Reaction
Christoph, G.; Hoppe, D. Org. Lett., 2002, 4, 2189.
OCby
Cla Xy~ OCb BulLi (1.5 equiv.)
YO "N\
SnBus Et,0,-78°C,2h
96%
dr >98:2
er>97.5:25
10 examples (yields 6-96%, %de 90->96%).
(E)-Selective cyclocarbolithiation of a-lithiated alkynyl carbamates. Cyclocarbolithiation
Gralla, G.; Wibbeling, B.; Hoppe, D. Org. Lett., 2002, 4, 2193.
QTeS BuLi (1.5 equi
P \I/OCb uLi (. q”“"), TBSO ocb
= THF, -78°C, 4 h |
CbO SnBu3 H oCh
dr = 50:50 92%
er=97.3 dr = 50:50
er=973
7 examples (yields 35-92%). Cb = C(O)Ni-Pr,.
Formation of a quaternary centre via a Ni(cod),-mediated Heck-type reaction. 1,4-Addition

Nicolaou, K. C.; Roecker, A. J.; Follmann, M.; Baati, R. Angew. Chem. Int. Ed. 2002, 41, 2107.

CHO

[Ni(cod),] (6 equiv.)
Nal (10 equiv.)

Br e
'.,O\/\O DMF, 80 °C, 2 h

BnO z Y
H :
OSEM

Model studies towards azadirachtin.
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1,4-Hydrosilylation of a,B-unsaturated carbonyl compounds. 1,4-Addition
Mori, A.; Kato, T. Synlett, 2002, 1167.
Q HSiMe,0SiMe (1.1 equiv.) OSiMe,0SiMes HSiMe,Ph (1.1 equiv.)
[Rh(OH)(cod)], (0.15 mol%) ; [Rh(OH)(cod)], (0.15 mol%)
_ ' E>:o B 0SiMe,Ph
THF, rt, 10 min I THF, rt, 10 min
99% i 86%
13 examples (yields 80-99%).
Preparation and reactions of a-functionalized alkenylmagnesium reagents. Nucleophilic Addition
Thibonnet, J.; Vu, V. A.; Bérilon, L.; Knochel, P. Tetrahedron, 2002, 58, 4787.
R R? Y E* Yield
1 . 1 1
R Y i-PrMgBr RO Y g RO Y Pr Pr CN Me3SiCl 93%
— —_— — . >=< Me Me COyt-Bu BusSnCl 53%
RZ  Br THF, —40°C, 1-12 h R?  MgBr RZ E Me Me CONEt, PhCHO 76%

H Ph SO,Ph allyl bromide 76%

44 examples (yields 45-93%).

Selective deprotonation of meso-epoxides.

Desymmetrization

Hodgson, D. M.; Gras, E. Angew. Chem. Int. Ed., 2002, 41, 2376.

(a) (-)-sparteine (1.3 equiv.) HO
s-BuLi (1.25 equiv.)

(a) (-)-sparteine (1.3 equiv.) (@)
s-BulLi (1.25 equiv.) \\—Et

TBSO
0}
TBSO

>~ph
Et,0, -90 °C, 3 h TBSO
(0]
(b) PhCHO (1.5 equiv.) TBSO

Et;0,-90°C - rt,5h

Y

Et,0,-90°C, 3h
(0] > (0]
(b) EtCONMe;, (1.5 equiv.)

Et,0,-90°C - rt,5h

79% 57%
er=88.5:11.5 er=287:13
12 examples (yields 48-84%, %ee 73-81%).
Ru-catalyzed olefin metathesis. Metathesis
Wakamatsu, H.; Blechert, S. Angew. Chem. Int. Ed., 2002, 41, 2403.
Y 0
EtO,C A (1 mol%) EtO,C
T e ><
EtO,C AN CH,Cly, rt, 10 min EtO,C
99%
o
VJ\OMe (2 equiv.) o
A (1 mol%) 93%
BZO._~~_ BzO SN
z XN —_— ‘ N\)J\OMe EZ=973
CH,Cly, rt, 15 min
13 examples (yields 82-99%).
Stereoselective alkylation of a,a-disubstituted amide enolates. Alkylation

Manthorpe, J. M.; Gleason, J. L. Angew. Chem. Int. Ed., 2002, 41, 2338.

Q CsHy

.
s

H

OLi o
CaH CaH
LIDBB (1 equiv.) NG Bul (4 equiv.) NG
—_— ¥ Cy4Hg
THF, -78 °C 1 THF, -78°C, 4 h
SLi SBu
71%
dr=97.5:2.5

9 examples (yields 74-84%, %de 88->95%).
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Solid-phase synthesis of B-mannosides.
Crich, D.; Smith, M. J. Am. Chem. Soc. 2002, 124, 8867.

Solid Phase

(a) A (1.5 equiv.)
B (3 equiv.)
Tf,0 (2 equiv.)
CH,Cl,, -60 °C, 20 min

OBn

O
"
S
OBn
B-o 0
A O o)
t-Bu BnO
B
~
t-Bu N)\t—Bu
B

OMe
o B\‘O
BnO le} o

(b) @z (2 equiv.)
HO
SPh P

(e}

(¢) Me,CO-H,0 (4:1), 1 h
7%

6 examples (yields 73-78%).

Polyphenylene as an electron transfer catalyst in lithiation processes.

Yus, M.; Gémez, C.; Candela, P. Tetrahedron, 2002, 58, 6207.

(a) linear polyphenylene (cat.)
Li (0.9 equiv.)

THF, -78°C, L h o

(j\/\/\

Reductive Lithiation

(a) cross-linked linear polyphenylene (cat.) OH
Li (0.9 equiv.)

THF,0°C, 1 h
O >
Jes
© (1.1 equiv.)

o OH
© c (b) Et,CO (1.1 equiv.) O/K/\/\i:\
THF,-78°C,1h OH
64% THF,-78°C, 1h
66%
17 examples (yields 44-92%).
Asymmetric nucleophilic addition to a- and B-silyloxy carbonyl compounds. 1,2-Addition

Trzoss, M.; Shao, J.; Bienz, S. Tetrahedron, 2002, 58, 5885.

OBn o] (@) MgBr; (5 equiv.) OBn  ph OH
0 CH,Cl,, —40 °C, 15 min o
kSi, A ksi,
>r : (b) PhMgBr (3 equiv.) >r "
Et,0,-78°C,2h 86%
dr=72:28

OBn (0]
ksro\)
>r (b) PhMgBr (3 equiv.)

Et,0,-78°C,2h

(a) MgBr, (5 equiv.) OBn —J OH
CH,Cl,, —40 °C, 15 min L o =

>r3i,’
7%
dr = 66:34

22 examples (yields 80-95%, %de 0-62%).

Synthesis of enantiomerically pure (R)- and (S)-bicalutamide.
James, K. D.; Ekwuribe, N. N. Tetrahedron, 2002, 58, 5905.

o-
=N+
H
H_ CBrs () US (1.1 equiv.)
>< DCC (2 equiv.)

Py CBIClg, 105 °C, 1 h
HO H =
o

(b) 1 M NaOH-i-PrOH (1:1), rt, 3 h
(c) 4-fluorobenzenethiol (1.5 equiv.)
52%

S

HO CF3
0 (a) H2N (1.3 equiv.) HO HN
SOCl; (1.2 equiv.) jAO

T

Decarboxylative Bromination

N CF3
CN

DMA, rt Q\

(b) mCPBA (3 equiv.) S\\
CH,Cly, rt o
39% E

(R)-bicalutamide

Pd-catalyzed coupling reaction of alkenylgalliums with arylhalides.

Mikami, S.; Yorimitsu, H.; Oshima, K. Synlett, 2002, 1137.

Z>Gacl, (1.2 equiv.)
| Pdg(dba)3‘CHC|3 (0.5 mol%)

(o-tolyl)zP (2 mol%)
THF-DMSO (1:3), 80 °C, 2.5 h
96%

/

sp?-sp? Coupling

)\Gaclz (1.2 equiv.)

Br Pd,(dba)3*CHCI3 (0.5 mol%)
NC/©/ (o-tolyl)3P (2 mol%)
THF-DMSO (1:3), 80 °C, 2.5 h NC
78%

19 examples (yields 33-97%)).
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