J. H. LEE, S. GUPTA, W. JEONG, Y. H. RHEE,* J. PARK* (POHANG UNIVERSITY OF SCIENCE

AND TECHNOLOGY, REPUBLIC OF KOREA)

Characterization and Utility of N-Unsubstituted Imines Synthesized from Alkyl Azides by Ruthenium Catalysis

Angew. Chem. Int. Ed. 2012, 51, 10851-10855.

Ruthenium-Catalyzed Generation of

N-Unsubstituted Imines

NH
N3 3 catalyst A or B (1-2 mol% 1 2
. Ry/\/BR2 y ( o) R
R! R2 R* fluorescent light, THF R? 5 4\
-78°Ctort.,upto12h R R
R'=R? = Ar, Ak (1.5 equiv) up to 91% yield
R®=R*=H, Me
BR2 = Bpin, B(-)-(Ipc)2
NH(i-Pr) NHPh
O O
—GZ Il 0 m—GL Il oo
PH ,R“'YR“ Ph PH /R“'YR“ Ph
oC oC
4 = Ph 4 = Ph
(FPr)HN PhHN
catalyst A catalyst B
Selected examples:
NH
NH; oTBS 2
X % oS
NH, MSOQC
83% yield 86% yield 91% yield
(syn/anti = 87:13)
NH
2 NH;
h L o
EtO,C X ““OTBS
80% yield 73% yield 80% yield

(syn/anti = 98:2)

(single diastereomer)

Significance: The authors report, that N-unsub-
stituted imines can be efficiently generated from
alkyl azides using a ruthenium catalyst and fluo-
rescent light. Furthermore, an allylation reaction in
a one-pot fashion was achieved, leading to homo-
allylic imines.
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Comment: The mild reaction conditions allow an
asymmetric allylation of in situ generated benz-
aldimine from benzyl azide. Using the chiral allyl
bis(isopinocampheyl)borane reagent at =78 °C
furnishes the homoallylic amine in 87% yield with
an enantiomeric excess of 89%.

Category

Metal-Mediated
Synthesis

allylation
azides

ruthenium
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Category

Metal-Mediated
Synthesis

palladium
zinc
PEPPSI

organcozinc
reagents

80

M. POMPEO, R. D. J. FROESE, N. HADEI, M. G. ORGAN* (YORK UNIVERSITY, TORONTO,

CANADA)

Pd-PEPPSI-IPent!: A Highly Effective Catalyst for the Selective Cross-Coupling of Secondary Organozinc Reagents

Angew. Chem. Int. Ed. 2012, 51, 11354-11357.

Pd-PEPPSI-1Pent®! - Selective Coupling of
Secondary Organozinc Nucleophiles

R'(R?)HC—2ZnBr (1.2 equiv)

Pd-PEPPSI-IPent® (1 mol%) R'
Ar—X Ar—<
THF-PhMe, 23 °C R2
up to 99% yield

Ar = Ar, O- and N-HetAr
= Me, Et
R? = Et, alkenyl, n-Pr
R' + R? = Boc-protected piperidine
X =Br, Cl, OTf

Selected examples:

o N
N

99% yield 85% yield
n/r > 99:1 n/r = 49:1
MeO O
\ OMe
N
(6}

up to >99:1 n/r (normal to rearranged product)

EE

Pd-PEPPSI-IPent®!

CO-Me N\ OMe
Boc”

95% yield
n/r > 99:1

95% yield
n/r > 99:1

84% yield
n/r > 99:1

Significance: The authors report the new catalyst
Pd-PEPPSI-IPent®, which highly efficiently cou-
ples secondary alkylzinc reagents to (hetero)aryl
bromides, chlorides and triflates. The correspond-
ing alkylated aromatics are obtained in excellent
yield and with high regioselectivity.
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Comment: B-Hydride elimination (BHE) consti-
tutes one of the main drawbacks for the cross-
coupling of secondary alkyl reagents, especially

if they react with electron-rich coupling partners.
These problems are overcome by the new palladi-
um-catalyst, which bears bulkier substituents and
additionally, is characterized by a decreased elec-
tron density, thus favoring reductive elimination in-
stead of BHE. Density functional theory (DFT) cal-
culations support the theoretical selectivities.
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S. ASPIN, A.-S. GOUTIERRE, P. LARINI, R. JAZZAR, O. BAUDOIN* (UNIVERSITE CLAUDE

BERNARD LYON 1, FRANCE)

Synthesis of Aromatic a-Aminoesters: Palladium-Catalyzed Long-Range Arylation of Primary Csp3—H Bonds

Angew. Chem. Int. Ed. 2012, 51, 10808—10811.

Palladium-Catalyzed p-Arylation of a-Amino

Esters

[Pd(dba-3,5,3',5'-OMe),] (2.5 mol%)

ligand L1-L3 (2.5 mol%)

NBny CyoNLi (1.6 equiv) NBny
HetAr—Br + H HetAr
COoMe PhMe, 70 °C CO,Me
(1 equiv) (1.6 equiv) up to 85% vyield
PCy, PCy, PCyz
= N%(
— N |§/N
MezN MeoN Me,N
L1 L2 L3
ligands

Selected examples:

F
C02M9

78% yield (L3)

@

73% yield (L3)

BnyN = | NBn,
NS
CO.Me

74% yield (L3)

MeO.
COQMG MeO X COgMe

73% yield (L3)

/ \ NBng
S COMe

85% yield (L3)

F
COgMe

81% yield (L3)

Significance: A novel general B-arylation of pro-
tected alanine esters to yield synthetically useful
(hetero)aryl alanine building blocks has been dis-
closed. The protocol utilizes a lithium amide to
form an enolate that undergoes a palladium-cata-
lyzed C-C coupling with various aromatic bro-
mides.
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Comment: Interestingly, the reaction could be ex-
tended to a-amino acids bearing other linear alkyl
chains. Arylation occurs preferentially at the termi-
nal CspS—H bond, thus providing 8-, &- and even
(-arylated products. All products could be deprot-
ected via hydrogenolysis to give the respective
amines.

Category

Metal-Mediated
Synthesis

arylation

palladium

C-C coupling
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Category

Metal-Mediated
Synthesis

enantioselective
fluoroallylboration

aldehydes
2,2-gem-
difluorinated

homoallylic
alcohols

82

P. V. RAMACHANDRAN,* A. TAFELSKA-KACZMAREK, A. CHATTERJEE (PURDUE

UNIVERSITY, WEST LAFAYETTE, USA)

B-(3,3-Difluoroallyl)diisopinocampheylborane for the Enantioselective Fluoroallylboration of Aldehydes

J. Org. Chem. 2012, 77, 9329-9333.

Enantioselective Fluoroallylboration of

Aldehydes

F
A\
. “TSFF 1 RCHO (1 equiv) OH
(1 equiv) -100°C, 4 h
==( R X
= Et,O,-78100°C, 3 h 2. NaOH-H,0, £
25°C,12h
(1.5 equiv) up to 76% yield
up to 97% ee
R = Ph, PMP, Naph, (CHz)2Ph, (E)-CH=CHPh, 2-furyl
Selected examples:
OH OH OH
X X X
F F F F F F
MeO
72% yield 71% yield 70% yield
94% ee 93% ee 94% ee

OH OH
X X X
F F F F

76% yield

70% yield

69% yield
97% ee 91% ee 92% ee

Significance: An enantioselective fluoroallylbora-
tion of a variety of aldehydes with B-(3,3-difluoro-
allyl)diisopinocampheylborane has been dis-
closed. The resulting 2,2-gem-difluorinated
homoallylic alcohols have been obtained in good
yield and high enantioselectivity.
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Comment: The described reaction proceeds in
one pot. After the synthesis of B-(3,3-difluoro-
allyl)diisopinocampheylborane out of freshly pre-
pared 1,1-difluoroallene, the aldehyde is added
directly to the reaction mixture, followed by an
oxidative workup.
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W.-J. YOO, M. G. CAPDEVILA, X. DU, S. KOBAYASHI* (THE UNIVERSITY OF TOKYO,

JAPAN)

Base Mediated Carboxylation of Unprotected Indole Derivatives with Carbon Dioxide

Org. Lett. 2012, 14, 5326-5329.

Carboxylation of Unprotected Indole
Derivatives with Carbon Dioxide

LiOt-Bu (5 equiv) COH
R A N R2 M, R1-L N A\ R2
= N DMF, 100 °C, 24 h L N
H H
(1 equiv) up to 97% yield
R' = H, Me, OH, OMe, OBn, CN, F, Br
R? = H, Me, Ph
Selected examples:
COoH CO-H CO-H
MeO NC
N A A
N N N
H H H
95% yield 92% yield 90% yield
COoH
OH CO,H 2 COoH
TN
X
CE\S 7N E ;
N H Z N
H Br
83% yield 88% yield 80% vyield
COoH CO-H CO-H
Br F.
N\ \ N\ _pn
N N N
H H H
96% yield 94% yield 31% vyield

Significance: A practical and straight-forward
method for the preparation of indole-3-carboxylic
acids has been reported. Deprotonation with
LiOt-Bu under an atmospheric pressure of carbon
dioxide furnishes a variety of indole-3-carboxylic
acids in high yield.
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Comment: The described reaction is very versa-
tile since it tolerates various functional groups and
has therefore a broad substrate scope. According
to the authors, the large excess of LiOt-Bu sup-
presses the undesired decarboxylation side reac-
tion.

Category

Metal-Mediated
Synthesis

carboxylation
indoles
carbon dioxide

lithium
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Category

Metal-Mediated
Synthesis

boron

copper
fluorenone oxime
N-vinyl nitrones

[3+2] cycloaddition

84

D.-L. MO, D. A. WINK, L. L. ANDERSON* (UNIVERSITY OF ILLINOIS AT CHICAGO, USA)
Preparation and Rearrangement of N-Vinyl Nitrones: Synthesis of Spiroisoxazolines and Fluorene-Tethered

Isoxazoles
Org. Lett. 2012, 14, 5180-5183.

Preparation and Rearrangement of N-Vinyl

Nitrones

2B
\[ (3.0 equiv)

u(OAc), (2.0 equiv)
py (10 equiv)
Na>SO4 (8.0-9.0 equiv)

R' = Et, Me, H, Ph, 4-O,NCgHy, 4-FCgHy, 4-F3CCgH,
= Et, Me, n-Bu, Ph
R' + R? = 1-cyclohexene derivatives, 1-cyclopentene,
1-cycloheptene, dihydropyran

Selected examples:

Et

&N

61% yield

81% yield

DCE, 25 °C, air II ‘. I PhMe, 140 °C

75% yield

up to 86% yield

up to 81% yield

CF3

Ji\)o
+ O + n-Bu
N| h \NI h

81% yield

a0

54% yield

68% yield

Significance: Herein, the authors disclose the
single-step, copper-mediated coupling of fluorene
oximes and vinyl boronic acids, which undergo
thermal rearrangement via [3+2] cycloaddition to
form spiroisoxazolines. The corresponding N-vinyl
nitrones and spiroisoxazolines are obtained in
good yield.

SYNFACTS Contributors: Paul Knochel, Nadja M. Barl
Synfacts 2013, 9(1), 0084  Published online: 17.12.2012
DOI: 10.1055/5-0032-1317732; Reg-No.: P15412SF

2013 © THIEME STUTTGART « NEW YORK

Comment: In addition, this methodology may be
applied to the synthesis of fluorene-tethered isox-
azoles by treatment of N-vinyl nitrones with
terminal or internal electron-deficient alkynes.
The mechanism is supposed to proceed via
[3+2] cycloaddition and subsequent elimination.
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M. TOBISU,* K. KOH, T. FURUKAWA, N. CHATANI* (OSAKA UNIVERSITY, JAPAN)

Modular Synthesis of Phenanthridine Derivatives by Oxidative Cyclization of 2-Isocyanobiphenyls with Metal-Mediated

Organoboron Reagents Synthesis

Angew. Chem. Int. Ed. 2012, 51, 11363-11366.

Synthesis of Phenanthridine Derivatives via phenanthridine

derivatives

Oxidative Cyclization organoboron

reagents

oxidative
cyclization

manganese

Mn(acac)s (3 equiv)
-
PhMe, 80 °C, 1-24 h k

+ R3—B(OH),

(1 equiv) (1.5 equiv) up to 84% yield
X=CH,N
R'=H, Me, F, Cl
R? =H, F, OMe
R3 = Ar, HetAr, Alk

Selected examples:

84% yield 63% yield

/

pzd

76% yield 76% yield

OMe
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65% yield 51% yield 68% yield

Significance: A straight-forward synthesis of a Comment: The reported reaction shows a simple
broad range of phenanthridine derivatives via a pathway for the synthesis of phenanthridine
manganese-mediated annulation of 2-isocyano- frameworks out of readily accessible starting ma-
biaryls with organoboronic acids has been dis- terials. Furthermore, mechanistic studies indicate
closed. This rapid and divergent reaction furnishes that the reaction proceeds by the intramolecular
the corresponding phenanthridine derivatives in homolytic aromatic substitution of an imidoyl radi-
good yield. cal intermediate.
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S. N. MLYNARSKI, A. S. KARNS, J. P. MORKEN* (BOSTON COLLEGE, CHESTNUT HILL, USA)

Metal-Mediated Direct Stereospecific Amination of Alkyl and Aryl Pinacol Boronates
Synthesis J. Am. Chem. Soc. 2012, 134, 16449-16451.

_moam | Direct Amination of Alkyl and Aryl Pinacol

boron

lithium Boronates

direct amination

pinacol boronates

MeONH; (3.0 equiv)

. n-BulLi (3.0 equiv)
R'—B(pin) R'—NHBoc up to 82% yield
—7810 60 °C, 12 h
then Boc,O (3.2 equiv)

MeONH. (3.0 equiv)
-BuLi (3.0 equiv)
7\ - ! 7\
B .
RQ (pin) 781060 °C, 12 h N NHz up to 89% yield

MeONH, (3.0 equiv)
n-BuLi (3.0 equiv)

B(pin)
o 781060 °C, 12 h jriBee up to 84% yield
R "R then Boc,O (3.2 equiv) RS R4 up to 93% ee
R' = Al
R2 = Me, OMe, Cl, NMe,, TMS, CF3
R® = Ph, n-Hex
R*=Me, Bn

R® + R* = norbornyl

Selected examples:

NHBoc NH;
S (Y
NG " NHBoc WNHBOC MeO

36% yield 82% yield 68% yield 87% yield
NHBoc
| - Ph
VeaN ~ Ry
89% yield 87% yield 84% yield 78% yield
83% ee 93% ee

Significance: Herein, the direct and stereospecif- Comment: Sensitive functional groups such as
ic amination of various aryl and alkyl pinacol boro- CN, OMe and CF3 moieties are well tolerated with

nates with lithiated methoxyamine is disclosed. this methodology. In addition, this strategy might
The corresponding (un)protected amines are ob- even be applied to gram-scale reactions without
tained in very good yield and, in case of chiral any further drawbacks.

compounds, with high enantiomeric excess.
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M. ARISAWA,* T. ICHIKAWA, M. YAMAGUCHI* (TOHOKU UNIVERSITY, SENDAI, JAPAN)
Rhodium-Catalyzed Synthesis of Diaryl Sulfides Using Aryl Fluorides and Sulfur/Organopolysulfides

Org. Lett. 2012, 14, 5318-5321.

Rhodium-Catalyzed Synthesis of Diaryl

Sulfides Using Sg/Org

anopolysulfides

Sg (0.9 atom equiv) (conditions A)

or
+BuSSSSBu-t (0.9 equiv) (conditions B)
E E RhH(PPhg)4 (5 mol%) E E E F
dppBz (10 mol%)
n-BusSiH (100 mol%)
R! F R! S R'
DMF, 80 °C or 25 °C
F F F F F F
up to 89% yield
conditions B: tBuSSSSBu-t (0.9 equiv)
RhH(PPhg)4 (10 mol%)
R3 dppBz (20 mol%) R3 R3
n-BusSiH (100 mol%)
R? F DMF, 80 °C R? S R?
up to 66% yield
Selected examples:
N02 O2N

-

42% yield (conditions A) 66% yield

R F R F
Ph2N4§j%—54%;§—NPh2
F FF F

18% yield (conditions A)

OO0

(conditions B)

80% yield (conditions B)

53% yield (conditions B)

71% yield (conditions B)

Significance: The rhodium-catalyzed reaction of
sulfur or organopolysulfides with aryl penta- and

monofluorides in the presence of tributylsilane is

disclosed. The corresponding diaryl sulfides are

obtained in moderate to good yield.
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Comment: The mechanism is proposed to pro-
ceed via oxidative addition of the rhodium com-
plex to the aryl fluoride and the SS-SS bond. After
insertion of one sulfur atom, di-tert-butyl trisulfide
is expelled and the rhodium—fluoride—aryl sulfide
complex reacts with another aryl fluoride. The flu-
oride atoms are trapped with tributylsilane or tri-
phenylphosphine and the corresponding diaryl
sulfides are obtained after reductive elimination.

Category

Metal-Mediated
Synthesis

rhodium

sulfur
aryl fluorides

diaryl sulfides
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Category

Metal-Mediated
Synthesis

iron
magnesium

alkynes

88

L. ILIES, T. YOSHIDA, E. NAKAMURA* (THE UNIVERSITY OF TOKYO, JAPAN)
Iron-Catalyzed Chemo- and Stereoselective Hydromagnesiation of Diarylalkynes and Diynes
J. Am. Chem. Soc. 2012, 134, 16951-16954.

Iron-Catalyzed Hydromagnesiation of

Diarylalkynes and Diynes

FeCl, (5 mol%)

EtMgBr (2 equiv) MgBr electrophile (E) E
R'——R? — _— —
Et,0, 25 °C, 15 min R! R2 R' R?
up to 94% yield

R' = Ph, 2-thienyl, 4-FCgHa, Tol, PMP

R2 = Ar, HetAr, Alk, alkene, and alkyne substituents
E = H,0, D,0, allyl bromide, DMF, PhCHO, Ph,SiHCI, Phl, N-ethyl-N-(2-iodobenzyl)ethanamine

Selected examples:

E/Z up to >99:1

H H
e PH Ph
/_ngH Ph
OH Ph Ph Ph Ph
89% yield 75% yield 73% yield 80% yield
E/Z=4:96 E/Z=11:89 E/Z>99:1
H D
’ ) N\
\\ F O
t-Bu F
38% yield 64% yield 63% yield
E/Z > 99:1 ElZ>1:99 E/Z=11:89

Significance: The authors report a novel iron-
catalyzed hydromagnesiation of diarylalkynes in
high yield with high stereoselectivity. Furthermore,
alkenyl-magnesium compounds can be synthe-
sized from diynes in a chemo-, regio- and stereo-
selective way.
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Comment: The alkenylmagnesium intermediates
can further be functionalized in a one-pot se-
quence. Reactions with allyl bromide, N,N-di-
methylformamide and even nickel-catalyzed
cross-couplings have been disclosed. The au-
thors suggest a radical mechanism instead of a
pure anionic mechanism.
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P. ZHANG, C. WOLF* (GEORGETOWN UNIVERSITY, WASHINGTON, D.C., USA)

Synthesis of Pentafluorinated f-Hydroxy Ketones
J. Org. Chem. 2012, 77, 8840-8844.

Pentafluorinated p-Hydroxy Ketone Synthesis
via Lithium-Mediated Aldol Reaction

[0}
O HQ OH _out J\ O HO CF3
LHMDS (2 equiv) 0 R2” “CF3 (1.2 equiv) J
R CF3 THF, 25 °C R‘/&CF THF, 25 °C, 10 min R' R?
F F 2 F F
(1 equiv) up to 95% yield
R' = Ph, 4-CICgH4, Naph, (CHy)oPh
R? = Ar, 2-thienyl, Bn
Selected examples:
O HO CFs O HO CF3 O HO CFs
_ _ PEA®
F F F F F F
=
& Cl Cl SMe
94% yield 95% yield 93% yield
F F 2 F F F
Y COEt X =
92% yield 95% yield 93% yield
O HO CFg O HO CFs /\)O HO CFs
~ = AN Ph
F F / F F F F
Z S % cl
83% yield 63% yield 84% yield

Significance: A fast and mild synthesis of penta-

fluorinated B-hydroxy ketones has been disclosed.

The reaction proceeds via a lithium-promoted
aldol reaction of readily available difluoroenolate
precursors with trifluoromethyl ketones furnishing
the corresponding pentafluorinated B-hydroxy
ketones in good to excellent yield.
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Comment: The described reaction is very versa-
tile since it proceeds under ambient temperature
and tolerates a broad range of functional groups.
Furthermore, the authors show that the reduction
of the pentafluorinated B-hydroxy ketones furni-
shes quantitatively the corresponding 1,3-diols
favoring the syn-isomer.

Category

Metal-Mediated
Synthesis

pentafluorinated
p-hydroxy ketones

aldol reaction

lithium
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Category

Metal-Mediated
Synthesis

nickel
fluorination

palladium

90

E. LEE, J. M. HOOKER, T. RITTER* (HARVARD UNIVERSITY, CAMBRIDGE, GENERAL
HOSPITAL AND HARVARD MEDICAL SCHOOL, CHARLESTOWN AND MASSACHUSETTS

GENERAL HOSPITAL, BOSTON, USA)

Nickel-Mediated Oxidative Fluorination for PET with Aqueous [lgF]Fluoride

J. Am. Chem. Soc. 2012, 134, 17456-17458.

Fluorination of Nickel(ll)-Aryl Complexes with

['8F]Fluoride

OgN
18-
O aq '°F
N 18-crown-6

Ar—18F

N/S\\o

| — oxidant
= |N—'\|li—N\ /> MeCN, 23 °C, 1 min
N Ar

up to 58% + 6% radiochemical yield (RCY)

o+

2 0T~
Ph

oxidant

Selected examples:

SO

51% + 9% RCY

58% + 6% RCY

43% = 9% RCY

Boc 0]

7
N 18R,
Ji\I/) AN NH,
18F = =

53% + 7% RCY

38% + 7% RCY

18F

Cy

21% + 5% RCY

Significance: The authors report a one-step oxi-
dative fluorination of arylnickel complexes which
enables a straight-forward and practical '8F late-
stage fluorination of molecules. Therefore, '8F-la-
beled substances of high specific activity for PET
imaging can be synthesized.
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Comment: As the protocol can be performed us-
ing aqueous fluoride solutions, extensive drying
procedures of fluoride, which are typical for radio-
chemistry, are not required. Furthermore, direct
use of aqueous fluoride solutions increases the
yield and prevents radioactive decay.
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R. K. CHINNAGOLLA, M. JEGANMOHAN* (INDIAN INSTITUTE OF SCIENCE EDUCATION

AND RESEARCH, PUNE, INDIA)

Regioselective Ortho-Arylation and Alkenylation of N-Alkyl Benzamides with Boronic Acids via Ruthenium-

Catalyzed C—H Bond Activation: An Easy Route to Fluorenones Synthesis

Org. Lett. 2012, 14, 5246-5249.

Ruthenium-Catalyzed ortho-Arylation and
Alkenylation of N-Alkyl Benzamides

(HO),B—R3 (1.5 equiv)

[{RuCla(p-cymene)}s] (3.0 mol%)

AgSbFg (12 mol%)
Ag,0 (1.0 equiv)

THF, 110°C, 16 h

(o}

(@]
Ny
R K/ H

R' = OMe, Me, |, Br, NO,, CN, 1,3-dioxolane, Naph, thienyl
R? = Me, Et, tBu
RS = 4-BrCgHy4, 4-FCgHy4, Tol, PMP,

4-HOCgH4, 1-Naph, 3-thienyl, various alkenyls

Selected examples:

R2
I\/ RS

up to 87% yield

o (e}
Me MeO Me
AN N~ N~
H H
N N MeO O
64% yield 74% yield 87% yield
0}
o N/Me
M i .
e
N~ N e MeO |
H H
T "0 _
COMe S & Cl
65% yield 75% yield 81% yield

Significance: The authors report a highly regio-
selective ruthenium-catalyzed ortho-arylation and
alkenylation of various N-alkyl benzamides with
different (hetero)aromatic and alkenyl boronic ac-
ids in the presence of silver salts. The correspond-
ing benzamides are obtained in good to very good
yield.
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Comment: Noteworthy, this methodology may be
applied to the synthesis of fluorenones by treat-
ment of the biarylic coupling products with tri-
fluoroacetic anhydride and hydrogen chloride.

Category

Metal-Mediated
Synthesis

ruthenium
boronic acids

ortho-arylation

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

91



Category

Metal-Mediated
Synthesis

amination
silyl ketene acetals
o-amino esters

copper

92

T. MIURA, M. MORIMOTO, M. MURAKAMI* (KYOTO UNIVERSITY, JAPAN)
Copper-Catalyzed Amination of Silyl Ketene Acetals with N-Chloroamines

Org. Lett. 2012, 14, 5214-5217.

Copper-Catalyzed Amination of Silyl Ketene
Acetals with N-Chloroamines

OSi(i-Pr)3 R2
R! + N—Cl
OMe R3
(1 equiv) (1.3 equiv)
R! = Ar, 3-thienyl
R2=R3= Ak

bipy = bipyridine

Selected examples:

a1

(0]
OMe
@

82% yield

=
- | " Q MeO
NS
N OMe OMe m
N
Me”
Me!
Me!

O
O

74% yield

= 0 V 0
X OMe X
?
HoNT Y0

60% yield

73% yield

(0]
R!
OMe

Cul (0.1 equiv)
bipy (0.1 equiv)

MeCN, 25 °C, 12 h N

R2” “R8
up to 89% yield

OMe
[Nj
|
Boc

74% yield

(e}
OMe
[Nj
O

89% yield

cl FsCO
o) ° = | o) S \ 0
N
OMe X OMe €

)

72% yield

) o

55% yield

67% yield

Significance: A copper-catalyzed amination re-
action of silyl ketene acetals with N-chloroamines
under mild reaction conditions has been devel-
oped. The formation of the corresponding a-ami-
no esters is catalyzed by a copper(l)-2,2'-bipyridyl
complex which furnishes them in high yield.
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Comment: According to the authors, the bulky si-
lyl group disfavors the formation of unwanted by-
products and improves the yield of the desired a-
amino ester. Furthermore, the facile availability of
N-chloroamines from secondary amines with NCS
permits a one-pot, two-step synthesis, especially
if the N-chloroamine is too unstable for isolation.
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Category

Metal-Mediated
Synthesis

C. UNKELBACH, H. S. ROSENBAUM, C. STROHMANN* (TECHNISCHE UNIVERSITAT
DORTMUND, GERMANY)

Direct Benzylic Metalation of a Phenethylamine Derivative: Potassium as the Key to Both Generation and
Stabilization of a ‘Labile Anion’

Chem. Commun. 2012, 48, 10612-10614.

lithium

Metalation of 2-Phenylethyldimethylamine
under Mild Conditions

benzylic metalation

potassium

1. +-Buli (1.7 equiv)
+BuOK (1 equiv)
THF, 78 to —60 °C E

NMe,
Ph)\/ 2

up to 92% yield

Ph/\/NMe2
2. electrophile (E*) (1 equiv)

E = Bu, TMS, SiMePh,, CPh,OH, C(CsH10)OH

Selected examples:

Bu T™S SiMePh,
Ph)\/NMeg Ph)\/NMez Ph)\/NMeZ
92% yield 84% yield 60% yield

Ph OHPh
OH
|::r-,j1/'\“vle2 Ph NMeo
74% yield 84% yield

Significance: The direct benzylic metalation of 2-
phenylethylamine derivatives suffers from B-elimi-
nation. The authors found that benzylic metalation
of 2-phenylethyldimethylamine can be performed
at —78 °C with a mixture of t-BuLi and t-BuOK.
The metalated species was found to be stable up
to —40°C.
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Comment: Interestingly, the metalation cannot be
performed with a mixture of t-BulLi and t-BuOLi.
Therefore, the potassium cation seems to be cru-
cial for an efficient conversion. Theoretical and
structural studies reveal that potassium is impor-
tant for the lowering of the barrier of the initial de-
protonation, as well as for stabilization of the labile
anion.
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