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Enantioselective Michael reaction of malonate to nitro-olefins.

Enantioselective 1,4-Addition

Okino, T.; Hoashi, Y.; Takemoto, Y. J. Am. Chem. Soc. 2003, 125, 12672.

X _NO
CsH11/\/ z

Et0,C.__CO,Et

A (10 mol%) L
——
NO,
PhMe, rt, 2d CsHis
78%
er=290.5:9.5

8 examples (yields 74-95%, %ee 81-93%).

Pd-catalyzed Negishi cross-coupling of unactivated alkyl halides and tosylates.

Zhou, J.; Fu, G. C. J. Am. Chem. Soc. 2003, 125, 12527.

+
Br ZnBr

sp?-sp®/sp3-sp® Coupling

Pd,(dba), (2 mol%)
PCyp; (8 mol%)

N-methylimidazole (1.2 equiv.)

o

THF/NMP (2:1), 80 °C, 14 h

83%

Cyp = cyclopentyl. The same catalyst is effective for coupling alkyl chlorides, bromides, iodides and tosylates to alkyl, alkenyl or arylzincs.
32 examples (yields 48-93%).

Catalytic asymmetric rearrangement of allylic trichloroacetimidates.

Anderson, C. E.; Overman, L. E. J. Am. Chem. Soc. 2003, 125, 12412.

ﬁl'li Gel,
P 2
=N

CI\/
Pd

ST e

o]

3,3-Sigmatropic Rearrangement

CCly
A (5 mol%) HN o
B — M
CH,Cl,, 38 °C, 18 h W
© 98%
er=97.5:25

23 examples including E- and Z-allylic trichloroacetimidates (yields 7-98%, %ee 71-98%).
Conversions to amino-esters described.
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Novel strategy for the synthesis of tetrahydroisoquinoline alkaloids. Annulation
Magnus, P.; Matthews, K. S.; Lynch, V. Org. Lett 2003, 5, 2181.

H (@)NCS ( 1 equiv.)

N, PhCL, 0°C - 1t, 2 h

N\COZMe (b) SNCl, (1 equiv.)
0°C, 5min

SPh 49%

Applicable to the synthesis of antitumour antibiotics such as saframycin A, lemonomycin and ecteinascidin 743.

Catalytic asymmetric synthesis of y-unsaturated -amino acid derivatives. Enantioselective 1,2-Addition
Lurain, A. E.; Walsh, P. J. J. Am. Chem. Soc. 2003, 125, 10677.

or (a) Cy,BH (1.5 equiv.) (a) DBU (20 mol%) HO:G,
(\o r oTr CI,CCN (1.5 equiv.)
\) () A (4 mol%) \ EL,O, 0°C > rt, 1h CLCOCHN
N Et,Zn (2 equiv.) H »
OH I Br 0 (6) PhMe, A, 17 h 4
©: (c) Jones' reagent
A ; cHo (1 equiv.) Br acetone-CH,Cl, (1:1)
(1.5 equiv) PhMe, —30 °C, 3.5 h 0°Cortdn Br
99% 71%
er=91.5:85
9 examples (yields 54-76%, %ee 78-99%).
Synthesis of tri-substituted furans via a ring-opening cycloisomerization of cyclopropyl ketones. Cycloisomerization
Ma, S.; Zhang, J. J. Am. Chem. Soc. 2003, 125, 12386.
SO,Ph PACl,(CH;CN), (5 mol%) 9 Gul (5 mol%) n-C4Hg SO,Ph
- PhO,S -
7\ CH,Cly, A, 5 h CH,CN, A, 10 h ]\
n-C4He™ o 88% 1-CqHg 96% 0o
14 examples (yields 50-96%).
Catalytic enantioselective Henry reaction. Enantioselective 1,2-Addition
Evans, D. A,; Siedel, D.; Rueping, M.; Lam, H. W.; Shaw, J. T.; Downey, C. W. J. Am. Chem. Soc.
2003, 125, 12692.
oﬁo o MeNO, (10 equiv.) OH
-‘</N N A (5.5 mol%) NO
H —_— 2
Cu(OAC)5*H,0 (5 mol%)
Cl EtOH, rt, 15 h Cl
88%
er=95545
15 examples (yields 66-95%, %ee 87-94%).
Enantioselective indole Friedel-Crafts alkylations. Friedel-Crafts
Evans, D. A.; Scheidt, K. A.; Fandrick, K. R.; Lam, H. W.; Wu, J. J. Am. Chem. Soc. 2003, 125, 10780.
| AN
O~ N 0 (a) A (10 mol%) 0
I ‘y o,
N /Sc—NJ " N 0 CH,Cl,, 78 °C, 4h -
T10'] OTf - ©\/,\> * M )i o) DBU > | OMe
OTf [
Me MeO OMe MeOH, rt, 30 min MeN
75%
er=98.5:15

18 examples (yields 51-88%, %ee 80->99%). A modified quench to isolate amides is also reported.

Synthesis 2004, No. 3, 472—-479 © Thieme Stuttgart - New York

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



474 SYNTHESISALERTS

Alkynylboronic esters as dienophiles in cobalt-catalyzed Diels—Alder reactions. Diels—-Alder
Hilt, G.; Smolko, K. I. Angew. Chem. Int. Ed. 2003, 42, 2795.

\/[_\/ CoBry(dppe) (5 mol%) %
o

O\B/O AN Znly (31 mol%) 7
+ Zn (30 mol%) B
= : o

‘ ‘ CH,Cl,, 11,16 h on

Ph . 85%

(1.2 equiv.)
9 examples (yields 61-91%).
Oxygen-promoted Pd(ll)-catalysis for the coupling of organoboron compounds and olefins. sp2-sp?-Cross-Coupling

Jung, Y. C,; Mishra, R. K.; Yoon, C. H.; Jung, K. W. Org. Lett. 2003, 5, 2231.

Pd(OAC); (10 mol%)
Na,CO; (2 equiv.)

B(OH) X CO,t-Bu
Xy COt-Bu + ©/ 0, ©N
DMF, 50 °C, 3 h

(1.2 equiv.) 87%

22 examples (yields 48-92%).

Synthesis of amino acids via a one-pot hydroboration-Suzuki coupling. sp>-sp?-Cross-Coupling
Rodriguez, A; Miller, D. D; Jackson, R. F. W. Org. Biomol. Chem. 2003, 1, 973.

(@) Zn (3 equiv.) (@) 9-BBNH (2 equiv.)

DMF, 0 °C, 1h THF, 0°C >, 2h
,0°C, .
~~~_-NHBoc > _~o~_-NHBoc Ph._~_~_ NHBoc
= (6) allyl chioride (1.3 equiv.) = : () Ezlcn oo (5 Mol :
CO,Me CuBr-SMe, (13 mol%) CO,Me 2(dppf) (5 mol%) CO,Me
DMF, —15 °C —»t, 18 h KsPOy (3 M, 2 equiv.)
60% ' THF, i, 16 h
68%

13 examples (yields 26-93%).

Catalytic enantioselective conjugate reduction of B,B-disubstituted nitroalkenes. Enantioselective Reduction
Czekelius C.; Carreira, E. M. Angew. Chem. Int. Ed. 2003, 42, 4793.

N02 CuOf-Bu (0.1 mol%) /N02
| (S,R)-josiphos (0.1 mol%) :

Me PMHS (10 mol%) o Me
PhSiMes (1.2 equiv.)
H,O (1.2 equiv.)

PhMe, rt, 1 d 77%
er=946

11 examples (yields 55-94%, Y%ee 66-94%). PMHS = poly(methylhydrosiloxane).

Palladium-catalyzed conjugate addition of aryl boronic acids to enones. 1,4-Addition
Nishikata, T.; Yamamoto, Y.; Miyaura, N. Angew. Chem. Int. Ed. 2003, 42, 2768.

Q (HO),B [Pd(dppe)(PhCN);](SbF), {5 mol%)
' \©\ THF, 1t, 1 d -
COMe 96%

(1.5 equiv.) COMe

37 examples (yields 0-97%). Optimisation studies are also reported.
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Enantioselective Cu-catalyzed conjugate addition of alkylzinc reagents to cyclic enones. Enantioselective 1,4-Addition
Krauss, |. J.; Leighton, J. |. Org Lett. 2003, 5, 3201.

tBu 0 Cu(OTf), (0.1 mol%) 0
A (0.25 mol%)
—_—
THHN PPh, Et,Zn (1.2 equiv.)
CH,Cly, t, 1.5 h Et
A 86%
er=98.515

8 examples (yields 52-90%, %ee 84-97%). Optimization of ligand design and reaction conditions is also described.

Enantioselective synthesis of propargylamines via Zr-catalyzed addition of alkynylzinc reagents to Enantioselective 1,2-Addition
arylimines.
Traverse, J. F.; Hoveyda, A. H.; Snapper, M. L. Org Lett. 2003, 5, 3273.

H 0 MeO MeO
e A (10 mol%)
MeO N N\)J\NHBU Zr{QF-Pr)4+i-PrOH (11 mol%) D
: + ZnH: SiMe, HN
H 0 :
OH

N T —
Zn(CH,SiMe;), (2 equiv,
\© Ph)l ’ ( PZhMe,Sr)t,zg d ) Ph/v\
(60 mol%) SiMe,
A 83%
er=2955

7 examples (yields 69-90%, %ee 69-90%).

Microwave-accelerated molybdenum-catalyzed asymmetric allylic alkylations. Asymmetric Allylic Alkylation
Belda, O.; Lundgren, S.; Moberg, C. Org Lett. 2003, 5, 2275.
0 Mo(CO)g (0.4 mol%)
A (0.6 mol%) MeO,C.__CO,Me
-0 HN OCO;Me CHA(CO,Me), (1.1 equiv) 2 2
NH HN g _
—_—— =
— 7\ NaH (10 mol%)
N N N NH c BSA (12 mol%)
Z — Microwave Cl
A THF, 30 min 76%
er=94555
BSA = N,O-Bis(trimethylsilylyacetamide. 12 examples (yields 76-90%, %ee 48-99%).
A synthesis of (R)-baclofen with recycling of A is also described.
CuH-catalysed asymmetric conjugate reductions of acyclic enones. Asymmetric Conjugate Reduction

Lipshutz, B. H.; Servesko, J. M. Angew. Chem. Int. Ed. 2003, 42, 4789.

Me
oH 0 CuH (2 mol%)
: P(t-Bu), A (1 mol%)
Fe ppn, | T ——
@ OTBS PMHS (1 equiv.)
. Et,0,-78°C,9h
A 96%
er>99.505
20 examples (yields 88-97%, %ee 35-99%). PMHS = poly(methylhydrosiloxane).
Diastereoselective additions of nucleophiles to a-acetoxy ethers using an a-(trimethylsilyl)benzy! auxiliary. Nucleophilic Addition

Rychnovsky, S. D.; Cossrow, J. Org. Lett. 2003, 5, 2367.

OTMS 0
OAc
j\ OPh. OPh
0 CsHy, (1.5 equiv.)
—> O "CsHyy
Ph T™S TMSOTf (2.5 equiv.)
PhMe, =78 °C, 1 h Ph TMS
87%

dr =80:1

24 examples (yields 61-100%, %de 33-98%).
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Palladium-catalyzed glycosylation reaction. Glycosylation
Anderson, C. E.; Overman, L. E. J. Am. Chem. Soc. 2003, 125, 12412.

OH
o Pd,(dba);*CHCl; (0.5 mol%) O HO., ~_,OH
CO,CHs yZ PPh, (2.5 MoI%)
HO™ Y + »  CbzHN .., OTBS == or>g o .OT8S
OTBS 0 0 e
CbzNH Boco” N0~ CH,Cl, rt H NHCbs
87% CO,CHs o
(2 equiv.) CO,CH,

A range of alcohol nucleophiles investigated including menthol, amino acids and sugars. 26 examples (yields 52-90%).

Asymmetric dihydroxylation of vinyl sulfones to a-hydroxyaldehydes. Asymmetric Dihydroxylation
Evans, P.; Leffray, M. Tetrahedron, 2003, 59, 7973.

s P(OCH,CF),

AD-mix-& HACHAC fo)
OG- MeSO,NH; (1.2 equiv.) sC(H, )5\‘/§o ) (1 1 equiv.) f>=0
3 PAD EENCZZaN ﬂ%l:l(jjeq iv) -
d’s\b +BUOH-H;0, (1:1), it. 1 d OH THF, —78 > -20 °C. 5 h HaC(HC)s™ 7O
er=946 26% (2 steps)

6 examples (yields 20-52%, %ee 88-95%).

Substituent effect of binaphthyl-modified phase-transfer catalysts. Asymmetric Alkylation
Hashimoto, T.; Maruoka, K. Tetrahedron Lett. 2003, 44, 3313.

Ph
Ph
B PhCH,Br (1.2 equiv.) Ph 0]
r Ph o) A (1 mol%) >:N
+ f Ot-Bu
>—N Ph .
\)J\OI-BU H

50% ag. KOH/PhMe (1:3)

N Ph
S<inee -
Ph
Ph

90%
er=95545
A 12 examples (yields 18-93%, %ee 71-96%).

Synthesis and optimization studies towards ligand A is also reported.

Diastereoselective allylations and crotylations under phase-transfer conditions using trifluocroborate salts.  Diastereoselective Allylation
Thadani, A. N.; Batey, R. A. Tetrahedron Lett. 2003, 44, 8051.

-+ TBSQ  OH H
TBSO 0 Cusa\/\/BFa K (1.1 equiv.) : H N\)J\ o
—_— - \n/ ¥ 0]
CyqHzg ~ — : 0
CyyHos H n-BuyNI (10 mol%) G 0] i-Bu
CH,Clp-H,0, 30 min, rt 6113 CyiHas CeHys
68% N
dr= 7525 (—)-tetrahydrolipstatin
11 examples (yields 68-99%).
Preparation of enol ethers by titanocene(ll)-promoted alkoxymethylenation of carbonyl compounds. Alkoxymethylenation

Takeda, T.; Shono, T.; Ito, K.; Sasaki, H.; Tsubouchi, A. Tetrahedron Lett., 2003, 44, 7897.

(@) Cp,TiCl, (6 equiv.)

Mg (6 equiv.)
Cl P(OEt); (12 equiv.)
THF, —40 °C, 20 min Ph
Meo)\CI 5 - MeO™ ™
(b) Ph
(3 equiv.) Ph/\)J\/\Ph (1 equiv.)
THF -10°C, 3 h
66%

15 examples (yields 49-85%).
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Enantioselective bicyclization reactions using an N-
Zhou, G.; Hu, Q. Y,; Corey, E. J. Org. Lett. 2003, 5, 3979

9 examples (yields 71-93%, %ee 86-96%).

protected chiral oxazaborolidine as catalyst.

[4+2] Cycloaddition

H Ph
- MeOLC CO,Me COMe
O_K,Ph > Aoy Hy A THF-agHC TS H
) -
4>
N._.O PhMe, —50 °c 2d t,1d
H THN- then —20 °C, 1d
Me OTBS H H
OTBS o
93%
dr=99.5:0.5
A er=98:2

Transition-metal free Sonogashira-type coupllngs
Leadbeater, N. E.; Marco, M.; Tominack, B. J. Org. Lett. 2003, 5, 3919.

Hw
NaOH (2 equiv.)
poly(ethylene glycol)

: : H,0, 170 °C, 5 min

(1 equiv.) (1.2 equiv.) 92%

15 examples (yields 0-92%).

—_—

sp?-sp Coupling

Stereoselective synthesis of dihydropyrrole derivatives from lithiated alkoxyallenes.

1,2-Addition

Flogel, O; Ghislaine, M_; Amombo, O ; Reilig, H. U.; Zahn, G.; Brudgam, |.; Hartl, H. Chem. Eur. J. 2003, 9, 1405.

oh OBn OH
OBn . = Ph
o~ b e THF, ~40°C > rt, 16 h oM. . OH
0 . NT OO L i - N
Bn—N L ' o
n Bn H CO,H
(1 equiv.) (2.5 equiv.) 53% (—)-Detoxinine
syn:anti=97:3

Application to the synthesis of (—)-Detoxinine is described.

Studies towards guanacastepenes.
Hughes, C. C.; Kennedy-Smith, J. J.; Trauner, D. Org. Lett. 2003, 22, 4113.

h,(QAC), (30 mol%)

CH,Cly, 1t, 4 h
50%

Annulation

L-Vancosamine derivatives from non-carbohydrate precursors.
Parker, K. A.; Chang, W. Org. Left. 2003, 5, 3891.

(@) CCl,G(O)NCO (1.2 equiv.)
GH,Cl,, tt, 1 h Me OH
Me OBn (b) K,CO3+1.5H,0 (3.5 equiv.)
MeOH, rt, 16 h _ P Me

Z Me ) bpa (7.5 equiv.) H O NH;
H OH pH 7 buffer g
CH,Cl, 1t, 1d o
85%

Cycloisomerization/Insertion

(a) W(CO)g (10 mol%)

Et;N (14 equiv.), hy Me, _O
THF, 57 °C, 3 h - |

—_—

(b) Rhy(OAC), (10 mol%) o ™
PhI(OAC), (1.4 equiv.) />,NH Me
MgO (2.3 equiv.)

CH,Cl,, 40°C, 12 h 0
75%
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Copper-free Sonogashira coupling of aryl bromides with acetylenes. sp-sp? coupling
Soheili, A.; Albaneze-Walker, J.; Murry, J. A.; Dormer, P. G.; Hughes, D. L. Org. Lett., 2003, 5, 4191.

H%Q (1 .1 equiv.)

(AllylPdCI), (2.5 mol%) o)

o
@Br P(£Bu), (10 mol% g O = O
MeG (£-Bu), (10 mol%) MeO

piperidine (2 equiv.)
MeCN, rt, 23 h
92%

15 examples (yields 50-99%).

Electrophilic amination of stabilised carbanions. Amination
Smulik, J. A.; Vedejs, E. Org. Lett, 2003, 5, 4187.

MeQ
o]
e} e} B O 0
ONHz (1.1 equiv.)
MeO = NH,
NaH (1.1 equiv.)
THF, rt, 18 h
92%

7 examples (yields <2-99%).

Stereoselective synthesis of (Z)-1-iodo alkenes from 1,1-diiodo-1-alkenes. Reduction
Kadota, I.; Ueno, H.; Ohno, A.; Yamamoto, Y. Tetrahedron Lett. 2003, 44, 8645.

| Bu,Sn

Zn-Cu (30 equiv)) ="\
AcOH (100 equiv.) Pd,(dba),*CHCI;

o] R P(furyl);, Cul

L \'OTBS  THF-MeOH, 0 °C, 30 min —_—

PR O Me 80% DMSO, 40°C,1.5h
H 95%
Application to total synthesis of Gambierol. 7 examples (74-95%, 75:25 E/Z 0:100).
Chiral Ru-complexes for asymmetric ring-opening and ring closing metathesis. Asymmetric Olefin Metathesis

Van Veldhuizen, J. J.; Gillingham, D. G; Garber, S. B.; Katoaka, O.; Hoveyda, A. H. J. Am. Chem. Soc. 2003, 125, 12502.

A (5 mol%) )
@ PhC(H)=CH, (2 equiv.) Vi O X-Ph

TBSO—°  “—0OTBS THF, rt, 30 mins TBSO—"  “—OTBS
98%
Ph A E/Z > 98:2
er=90:10
Although the efficiency of catalyst A is greater than previous analogues, the catalyst recovery is significantly lower.
20 examples (yields 0-98%, %ee 10-91%, E/Z 81:19 - 98:2).

1,5-Asymmetric induction in boron-mediated 3-alkoxymethyl ketone aldol reactions. Aldol Reaction
Evans, D. A.; Coté, B.; Coleman, P. J.; Connell, B. T. J. Am. Chem. Soc. 2003, 125, 10893.

Ph Ph Ph
; Bu,BOTf (1.05 equiv.) ; G OPMB :
AN -2 : Pas PN
070 0 LPLNE(1A equiv) 0o osBy, (A A ~ig (10equiv) 070 0 OH oPMB
E E ) E
M 4Et201 _78°C, 30 min> M Etzoy 78°C.2h (\/\)J\)\/'\/\OBH
OTr OTr OTr 81%
1.3 equiv. o
(1.3 equiv,) dr = 96:4

27 examples (yields 52-89%, %de 20-96%).
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Synthesis of chiral aziridines from sulfinyl imines. Aziridination
Morton, D.; Pearson, D_; Field, R. A.; Stockman, R. A. Synlett. 2003, 13, 1985.

+ o 0 o. +J<
0 .S *3 . ; s
H,N W< _ N Me,S*I™ (3 equiv.) |
X H (1 equiv.) | ——— N
| L NaH (3 equiv.)
B

N Ti(OEt), (1.5 equiv.) | DMSO, rt, 5 h ~
THF,0°C > 1,6 h P |
N ~
82% N
74%
dr=88.5115
14 examples (yields 0-84%, %de 0->95%).

Catalytic stereoselective epoxidation of allylic alcohols by sandwich-type polyoxometallates. Epoxidation

Adam, W.; Alsters, P. L.; Neumann, R .; Saha-Moeller, C. R.; Seebach, D.; Beck, A. K.; Zhang, R. J. Org. Chem. 2003, 68, 8222.

Ph]AOH [ZNW(VO)5(ZNWgO44),1'2 (0.01 mol%) P oH
+ - -0
Ph CICH,CH,CI, 30 h, rt Ph
) 94%
(1.1 equiv.) er=919
55 examples (yields 13-96%, %ee 0-90%).
Chromium(lll)-catalyzed hetero-ene reactions of trimethylsilyl enol ethers. Hetero-Ene-Reaction
Ruck, R. T.; Jacobsen, E. N. Angew. Chem. Int. Ed. 2003, 42, 4771.
OTIPS
A (5 mol%)
| £Bu 0 oTMS 4-AMS OH OTMS
+ —_—
«N_ 0 /\)J\H /J\Me DIPEA
/Cr‘CI 4°C,65h
o . 87%
(4 equiv.) er=94.555
A
6 examples (yields 47-90%, %ee 87-93%). Investigations of double stereoselective ene reactions are also reported.
Total synthesis of (+)-Lasonoilde A. Stereoselective Olefination

Kang, S. H.; Kang, S. Y.; Kim, C. M,; Choi, H-W.; Jun, H.-S; Lee, B. M,; Park, C. M.; Jeong, J. W.
Angew. Chem. Int. Ed. 2003, 42, 4779.

(a) KHMDS
DME, -70 °C —rt
0oTBS N7\ (b) (NH4)gMo7)p4+4H,0
/U\ H,0,, phosphate buffer (pH 7.6)
0] N IS S THF-EtOH, rt
o 4 Ph -
A lN\N’ /H (¢) p-TsOH+H,O
=T N’ MeOH, rt
™SO0~ OTES \N/)\S (d) TBSCI, imidazole I
o DMF, rt T8S0” ¢
2 84% (4 steps) OH
The depicted product undergoes a second frans-selective Julia-Kocienski olefination.
Samarium-catalyzed semipinacol rearrangement/Tishchenko reduction of secondary a-hydroxy epoxides. Rearrangement/Reduction

Fan,C. A Hu X.D; Tu, Y. Q.; Wang, B. M_; Song, Z. L. Chem.—Eur. J. 2003, 9, 4301.

Q HO

OH Ph
H -
o)
o FiC (6 equiv.) @
_———
Ph Sml, (30 mol %)
Cl(CHa)5Cl, 60 °C, 1.5 h FiC

62%
dr=>98:2

26 examples (yields 2-89%, %de 0->98%).
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