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2,4-dichloro-5-nitropyrimidine: halogenated
heterocycle with latent amine group
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Introduction

Sigma-Aldrich is proud to carry over 15,000 organic building blocks for your research.
Listed on the following pages is a selection of some of the newest building blocks available
from Sigma-Aldrich. Many of these building blocks contain an orthogonally reactive site,
allowing for further elaboration of your reaction products. For a complete listing of organic
building blocks, please visit sigma-aldrich.com/bb.

At Sigma-Aldrich, we are committed to being your preferred supplier for reagents and
building blocks used in chemical synthesis. If you are unable to find a product for your
specific research in organic synthesis or drug discovery, we welcome your input. “Please
Bother Us” with your suggestions at mredlich@sial.com, or contact your local
Sigma-Aldrich office (see back cover).

Announcing Sigma-Aldrich’s
Newest Web-Based Seminar

Trost Bis-ProPhenol Ligands

e Featuring the latest innovative chemical synthesis technologies
and products

e Access directly via your desktop browser

e Convenient navigation

e Highly interactive

Trost Bis-ProPhenol Ligands

* Introduction

* Design and Preparation of Ligand

* Aldol Addition

* Mannich-Type (Imine Aldol} Reaction
* Henry [Nitroaldol) Reaction

* Alkynylation

* Cyanosilylation (with Aluminum)

* Products Available from Sigma-Aldrich
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To check out Sigma-Aldrich’s new Web-based chemistry
seminar series, please visit sigma-aldrich.com/cheminars.

About Our Cover

The cover graphic shows a rendering of the structure of 2,4-dichloro-5-nitropyrimidine.
The chlorine atoms allow for its use as a substrate in Suzuki or Stille coupling protocols,
and the nitro group can serve as a latent amino group for subsequent enhancement of the
coupled product.
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Aldehydes

Aldehydes are perennially attractive building blocks due to their
ability to easily react with many nucleophiles. Recent work

by Kiselyov describes a one-pot procedure to polysubstituted
pyrimidines using various aldehydes (Scheme 1)."

Collman has used 1-methylimidazole-5-carboxaldehyde in the
synthesis of a functionalized tripodal ligand, which can serve

as CuB site mimics of cytochrome c oxidase (Scheme 2).2 More
recently, 1-methylimidazole-5-carboxaldehyde has been used in
the synthesis of a series of tetrahydroquinoline analogues that
show potent antimalarial activity (Scheme 3).2 Smith has used
1-methylpyrazole-4-carboxaldehyde to synthesize a series of
orally active inhibitors of lipoprotein-associated phospholipase A,
(Scheme 4).4

Highly substituted 2-amino-4,6-dichloropyrimidine-5-
carboxaldehyde has been of recent interest as well. One recent
communication describes its use in the synthesis of an unnatural
amino acid (ATPC) with promise in peptidomimetics.> Another
report uses 2-amino-4,6-dichloropyrimidine-5-carboxaldehyde
as a key building block in the synthesis of a crucial tricyclic
intermediate for a series of new A, adenosine antagonists
(Scheme 5).°
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Sigma-Aldrich is pleased to add these and other new aldehydes to
our expanding collection. Scheme 4
HaN N s o)
2 okt NH, Ar YOS o a NH,
1) HCRC Ar 2 Y S —
Ar—ON b = ’ R’gNHg+ cr SN N OH ~— 4 | SN - NékN/N\>_©
n 2) Ar,CHO A N Hunig's base )\ d? Cl N/)\NHE HN\’jj/‘\N
ATPC
Scheme 1 Scheme 5
2-Aminothiazole-5-carboxaldehyde, 95% L NEW 1-Methyl-5-imidazolecarboxaldehyde <>
C,H.N,05 N CsHgN,0 N
FW: 128.15 i AL FW: 110,11 Hm/[»
[1003-61-8] g s " [39021-62-0] IS
658111-1G 19 633569-1G 19
2-Amino-4,6-dichloropyrimidine-5-carboxaldehyde, 97% <@» 2-Fluoro-3-pyridinecarboxaldehyde, 97% <>
CH,CLN;0 o o CeH,FNO o
FW: 192.00 P 3242259207] A
[5604-46-6) | e S
cl N/)\NHZ NTF
656720-1G 1g 664111-5G 59
: 3,6-Dibromo-2-fluorobenzaldehyde L NEW
5-Methylisoxazole-3-carboxaldehyde, 95% L NEW J
C,H5Br,FO o o
CsHsNO, o) FW: 281.90 ‘
FW: 111.10 " [870703-68-7] H
[62254-74-4] &Y F
HC™ "0~ Br
644684-1G 19 652393-1G 19
644684-5G 59 652393-5G 5g
1-Methyl-1H-pyrazole-4-carboxaldehyde, 96 % <> 2,5-Dibromobenzaldehyde, 97 % <>
C4HeN,0 o C,H,Br,0 o
110.11 " FW: 263.91 o .
[25016-11-9] B [74553-29-0] .
N, r
CHs 661899-1G 19
654043-1G 19 661899-5G 59

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com.
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4
6-Methoxy-2-pyridinecarboxaldehyde, 97% <D N-Boc-cycloleucinal L NEW 3
CHNO, P Cy4H;gNOs O\ o CH
FW: 137.14 ):)YH FW: 213.27 A N(®Fons
[54221-96-4) oy [168539-99-9] o
662933-1G 19 637580-1G 19
662933-5G 59 637580-5G 59
4,5-Dimethylthiophene-2-carboxaldehyde, 97 % L NEW S 4-(Pyridin-3-yl)benzaldehyde, 98% PNEw S
C7Hg0S HaC,
! s C,HNO o
FW: 140.20 ﬂ\/(o FW: 183.21 .
[5928-48-3] HC™ s g [127406-55-7] ~
\
668354-1G 19 INig
2-Nitro-4-(trifluoromethyl)benzaldehyde, 97% ap 96830316 19
3 C8H4F3N03 o 668303-5G 5 g
<] FW:219.12 N
> [109466-87-7] 6-Isopropylindole-3-carboxaldehyde, 97% L NEW
0= Foc Ne2 Cy;HisNO 0
. FW: 187.24 OH
e} 664952-1G 19 : :
E [870703-65-4] o N\
2,6-Difluoro-4-methoxybenzaldehyde L NEW ’ & N
- CaHeF,0, c o s
FW: 172.13 u 659800-1G 19
[256417-10-4] o
H. F
’ 3-(4-Chlorophenyl)benzaldehyde, 97 % L NEW
631809-1G 19 Cy5HCIO o
631809-5G 59 FW: 216.66 u
[139502-80-0] O
4-Bromo-2-methoxybenzaldehyde, 97% L NEW J
CgH,Bro, o
FW: 215.04 H O
[43192-33-2] cl
Br OCH3
664804-250MG 250 mg
661880-1G 1 664804-1G g
661880-5G 59
2-Methoxy-4-nitrobenzaldehyde, 97 % <> 228i6hloreplsnoxy)benzaldehydent i <>
C8H7NO4 o C13H9C|OZ o]
FW: 181.15 FW: 232.66 H
[136507-15-8] i [764522-90-1] o P
O.N OCH3
664812-1 1
658324-1G 1g G 9
658324-56 29 4-(4-Chlorophenoxy)benzaldehyde, 97% L NEW S
2,4-Dihydroxy-6-methylbenzaldehyde, 97 % <D C”ch'o? Q
CHO FW: 232.66 CI\©\ /©)LH
gl g3 CH; O - -
FW: 152.15 dLH [67343-99-5] o
[487-69-4] HO OH 661309-1G 19
657603-1G 19 661309-5G 59
657603-5G 5
9 2-(4-Fluorophenoxy)benzaldehyde, 97 % L NEW
2,4-Dimethoxy-6-methylbenzaldehyde, 97% L NEW ] E\}\Bli-—l;ﬁ%m o
H . .
E\}\(; %2530320 [320423-61-8] o "
[7149-90-8] ©
667749-5G 59 :
N-(3-Formyl-2-pyridinyl)-2,2-dimethylpropanamide <D 664189-1G 19
CHHMNZOZ [e]
g FW: 206.24 / " 4-(4-Fluorophenoxy)benzaldehyde, 97 % L NEW 3
°  [86847-64-5] S CysHoFO, 0
£ &CHG FW: 216.21 F /©AH
o () -06-
E v CHEHS [137736-06-2] \©\o
E o 638226-1G 19 661287-1G 19
A © 638226-5G 59 661287-5G 59
m | ©
€
< o TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
@ - call 1-800-325-3010 (USA), or visit sigma-aldrich.com/chemicalsynthesis.
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2-(4-Formylphenyl)-6-(hydroxymethyl)pyridine, L NEW
purum, 97%
C13H11NOZ ]
FW: 213.23 "
[618092-18-5]

S

‘ =N

CH,OH
653055-1G 19
653055-5G 59
N-Benzylpiperidine-4-carboxaldehyde, 96 % <D
Cy3H;NO O H
FW: 203.28
[22065-85-6]

o
664081-1G 19
664081-5G 59
3-(4-Methylphenyl)benzaldehyde, 97 % L NEW ]
CyaH,0 o
FW: 196.24

[116470-54-3]

CHs

664790-250MG 250 mg
664790-1G 19

Encapsulated Os Catalysts
Os EnCat™ 40

o Safer, easier-to-handle, and nonvolatile

e Greater storage stability versus OsO,

e Facile recovery of catalyst

e Low levels of Os metal in final product

e Catalyst can be recycled with no activity loss
Sigma-Aldrich, in collaboration with Reaxa Ltd., is pleased

to offer first-to-market catalysts for use in practical synthetic
transformations. Reaxa has immobilized osmium tetroxide,

a toxic and volatile reagent, by encapsulation in a polyurea
matrix to create Os EnCat™ 40. This innovative product offers
safety and handling advantages versus conventional OsO,,
while acting as an alternative reagent in the industrially useful
dihydroxylation reaction.

Ley, S. V. et al. Microencapsulation of Osmium Tetroxide in
Polyurea. Org. Lett. 2003, 5, 185.

For comprehensive application information
on Os EnCat™ 40, please visit us at
sigma-aldrich.com/osencat.

4-(4-Methylphenyl)benzaldehyde, 97 % L NEW 2
CMHWZO o]
FW: 196.24

36393-42-7] i
e
664782-250MG 250 mg
664782-1G 19
4-(4-Methylphenoxy)benzaldehyde, 97 % L NEW
C14szoz 0o
FW: 212.24 HaC "
[61343-83-7] g\
O
661317-1G 19
661317-5G 59
2-(4-Methoxyphenoxy)benzaldehyde, 97 % L NEW 3
CMszOs o
FW: 228.24 N
[19434-36-7]
o
OCHs
664170-1G 19
4-(4-Methoxyphenoxy)benzaldehyde, 97 % L NEW 3
C14szos o
FW: 228.24 HaCO "
78725-47-0] Mg
O
661260-1G 19
661260-5G 59
___Ph Os EnCat™ 40, 1 mol % HO: Ph
Ph NMO, acetone—H,0 (10:1) Ph OH

40°C, 16 h |100%, 50 ppm Os (1cP) |

Os EnCat™ 40, 0.3 mmol/g Os loading
Osmium tetroxide, microencapsulated

0s0,

FW: 254.23

[20816-12-0]

658685-500MG 500 mg
658685-1G 19
658685-5G 59
4-Methylmorpholine N-oxide, 97%

CsH,,NO,

FW: 117.15

[7529-22-8]

224286-5G 59
224286-25G 25¢9
224286-100G 100 g

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com.
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Alkynes

Alkynes have been used for many years in the Sonogashira
coupling reaction” and related Castro-Stephens reaction,® and
have recently gained considerable interest in the Huisgen 1,3-
dipolar cycloaddition with organic azides.’

Recently, Walsh demonstrated the use of terminal alkynes in the
asymmetric vinylation and dienylation of ketones (Scheme 6).° In
separate communications, Trost'' and Shibasaki'? have described
the use of terminal alkynes in the asymmetric alkynylation of
aldehydes to obtain propargylic alcohols (Scheme 7). Additionally,
Trost has used terminal and internal alkynes in a regioselective
hydrosilylation to obtain o-vinylsilanes and trisubstituted
(2)-vinylsilanes, respectively (Scheme 8)."3

Not only can propargylic alcohols be hydrosilylated as in
Scheme 8, they can also undergo aldol-type reactions to obtain
enones,' or be elaborated to obtain highly substituted chiral
allenes via a stereoselective Saucy—-Marbet rearrangement.' They
have been recently employed in the synthesis of pyrimidines

or pyridines in a one-pot tandem oxidation-heteroannulation
with amidines or enamines (Scheme 9).'® Brummond has used
propargylic alcohols to synthesize allenic amino acids, which

are further elaborated to obtain a series of structurally unique

HCO O
HsCO  OH

10 mol% 2
87%, 99% ee

Ph

Ph OH
HO. F’hPh
A
N OH N

2 O
OCH3 O Me,Zn T 10mol% InBry InBrg
10 mol% (R)-BINOL

0.5 eq Cyo,NMe 95%, 98% ee

I | OH
I O “OH

CHy
2 (R)-BINOL
Scheme 7
(E10),MeSi
HaCO Z (EtO)MeSH
[Cp*Ru(MeCN)3]PFs
HyCO
86%
OH OH  SiMe,Bn
BnMe,SiH _
N — CH.
S cH, [CP'RUMeCN);IPF N
91%
Scheme 8

heterocycles (Scheme 10)."” NHz O NH
EtO,C ‘ BN HacMOEt b Ph)LNHz fN
HiC” N7 PR ©)\\\ WO MeG oy e
70% Mw 84%
o Scheme 9
©)\CH3 HaC, OH
Me,Zn & oH coe 7' COMe~R'
CPZHOI + N T Mezn SN o6 eqTIOP: \ L R . /
- 0.6;:“;(5211’ ) 98%, 95% ee ! J\Fi HE ZiNtEgo
Q Z =Cbz, Bz, Boc R®
Me O\\S—N‘H HN—S/'O Me " '4// \ COzMe R!
5 g \_§9 RY_R Rz%
o COMe | N o
MeoH HO Me R z
1 N R®
z" B
Scheme 6 R Scheme 10
Cyclopropylacetylene, neat, 97% L NEW J 3-Hexyn-2-ol, 97% L NEW
CsHg CeH100 oH
FW: 66.10 _ FW: 98.14
6746-94-7) [>—=on [109-50-2] / ol
663018-5G 59 669296-5G 59
663018-25G 259 669296-25G 259
2-Hexynoic acid, 97% <D 4-Hexyn-3-ol, 97% L NEW
CeHs0, o CeHio0 on
FW: 112.13 /\/kw FW: 98.14
[764-33-0] Z [20739-59-7] e Z
662895-5G 59 669318-1G 19
662895-25G 2549 669318-10G 1049
1-Hexyn-3-ol, 90%, technical grade <D 1-Heptyn-3-ol, 97% L NEW
CeH100 on GH,0 on
FW: 98.14 Z FW: 112.17
[105-31-7] \AOH/ [7383-19-9] \/\)\\CH
537764-5G 59 666963-1G 19
537764-25G 25¢9 666963-10G 1049

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-325-3010 (USA), or visit sigma-aldrich.com/chemicalsynthesis.
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4-(Trimethylsilyl)-3-butyn-2-ol, 97% <D

C,H,,0si OH

FW: 142.27

[6999-19-5] Hac\Si/\ CHo
HsC” ey

666955-5G 59

666955-25G 25¢g

2-tert-Butyldimethylsiloxybut-3-yne, 97% L NEW ]

CioHac0Si o OH

FW: 184.35 PN
HoC'CHy CH,

667579-1G 1g

667579-10G 10g

Piperazines

The piperazine scaffold is frequently found in biologically active
compounds across a number of different therapeutic areas. As
a result, medicinal chemists have been interested in piperazine
building blocks in the construction of screening libraries. One
recent report uses a series of different piperazines to create a
series of aza-5[H]-phenanthridin-6-ones that exhibit significant
protective effects in rat models of stroke and heart ischemia
(Scheme 11)."8

Recent work by Bernotas utilized 1-Boc-3-oxopiperazine to
obtain isoxazolidines from a common nitrone intermediate
(Scheme 12)."° Boc-protected piperazinone has also been used
to synthesize macrocyclic piperazinones that demonstrate dual
farnesyltransferase (FPTase) and geranylgeranyltransferase-|
(GGPTase-I) inhibitory activity (Scheme 13).2°

Substituted benzylpiperazines are also of increasing interest to
medicinal chemists. Zhao and co-workers have reported the
synthesis of a series of mixed D,/D, receptor antagonists using
benzylpiperazines as key building blocks (Scheme 14).2" In
another report, a (4-fluorobenzyl)piperazine-modified analogue
of KN-62 was prepared that showed greater antagonistic activity
than the parent molecule, completely inhibiting the release of
cytokine IL-1B (Scheme 15).22

N-(3-Butynyl)phthalimide, 97 % <D
C;,HsNO, o
FW: 199.21
[14396-90-8] NNy
o}
630861-5G 59
630861-25G 259
N-(2-Butynyl)phthalimide, 97 % L NEW
Cy,HgNO, CHy
FW: 199.21 o /
[113439-83-1] CQN
o
663034-5G 59
663034-25G 259
" GHaPh EHZP?,
N_O N_O g [ "
)=k
Boc e} d “H
Scheme 12
7N ' R
H HN N Br
7w " =
N MR g 2 HCl EtOAc ° ~
Boc H4C0,50 o
CN
Scheme 13

H
N
[ j CHa —
®CH3 N KoCO3 , MeCN N N

N + E—— N 7N\
— B o )
d | R =R

Scheme 14

=N
[I/J

H v

[e] 3

(o] N
“ o y ol
OEt EIN(PY), OEt N Raney Ni | ¢o
| "y : [N] ) N N(\ HoNNH, " ?/ 4 N\
) | N CHy
0N R ONT [Nj N‘g”%
R NCN o
Scheme 11 e Scheme 15
1-(Cyclopropylmethyl)piperazine, 97 % L NEW 1-Boc-3-oxopiperazine, 98%
CSH‘\ENZ H CQHWGNZOB H
FW: 140.23 [N] FW: 200.23 [NTO
[57184-25-5] N [76003-29-7] N
v) O)\O
H3C” | "CH
658839-1G 19 o
641057-1G 19
641057-5G 59

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com.
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1-Boc-3-oxopiperazine, puriss., 98% 1-(3-Chlorobenzyl)piperazine, puriss., 98% L NEW 3
. 20023 o . 51070 :
[76003-29-7] [Nf [23145-91-7] [Nj
7 T
HsC CHSHS
652814-1G 19
Zggg;g';g ; 9 652814-10G 104
- 9
- - - 1-(4-Chlorobenzyl)piperazine, 98%
1-(2,6-Dichlorobenzyl)piperazine, 97 % C,1H,<CIN, |
CiiHiCLN, H FW: 210.70 N
FW: 245.15 N [23145-88-2] [N]
[102292-50-2] o [Nj
(") cl
()} ci
c 650218-1G 19
'g 657832-1G 19 650218-5G 59
1Y 657832-5G 59
v 1-(4-Chlorobenzyl)piperazine, puriss., 98% L NEW
,2- 1-(2-Chloro-6-fluorobenzyl)piperazine, puriss., 98% CyiHysCIN, N
. CiiHiCIFN, " FW: 210.70 [N]
FW: 228.69 N [23145-88-2] N
[215655-20-2] F [Nj
- 9 A
Cl
652822-1G 19
L \ 653012-1G 19 652822-5G 59
s 653012-10G 109
1-(4-Fluorobenzyl)piperazine L NEW
1-Benzyl-3-oxopiperazine, 95% CyyHysfN, |
Cy1H1N,O FW: 194.25 N
FW: 190.24 N_o [70931-28-1] @
(13754-41-1] [NT )
o -
r I L
667633-5G 59 ; 9

m

.co

1-(3-Chlorobenzyl)piperazine, 98%

CyyHisCIN, }
FW: 210.70 N
[23145-91-7] [Nj
C|\©)
650269-1G 19
650269-10G 109

Monthly Chemistry E-Newsletter

Got ChemNews?

sigma-aldrich.com/chemnews

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-325-3010 (USA), or visit sigma-aldrich.com/chemicalsynthesis.
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Pyridines
Pyridines have been of interest to scientists across a number of N
disciplines. The pyridine moiety is presented in countless molecules ¢ Pd(OAc),
. . . . . . BN [e] Xantphos A e}
with applications as varied as catalysis, drug design, molecular fj\ L /@ Teose o~ LU O
recognition, and natural product synthesis. o NN ' NTONTON
Recently, Blackaby and co-workers reacted a series of different 80%
pyridines with a common imidazo[1,2-a]pyrimidine core to create
functionally selective GABA, ligands (Scheme 16).%> Another s
. L . ) . cheme 17
report described the use of 2-chloropyridines in the regioselective
preparation of pyridin-2-yl ureas (Scheme 17).%
Schlosser has recently reported a method to reverse the selectivity al N(CHa)2
of nucleophilic substitution on 2,4-substituted di-, tri-, and B (CHgoNHg S
tetrahalopyridines by introducing a trialkylsilyl group in the 3- or XNl X Nl
5-position. The bulky silyl group sterically blocks the 4-position, X=H,Cl
forcing substitution at the 2- or 6-position (Scheme 18).%
c c cl
EuSi A, (CHoeNHeg Etsah (BU)NF(H;0); ﬁ
FoC NN - _ _
X 7Y X N el X7 N7 N(CHs) X7 N N(CHg)
e /NY’N/ + ﬁj __Pd(PPhg) L/N 4 - X=H,Cl h
= N\g NOR 7\
SnBujs - R
N
Scheme 16 Scheme 18
3-Bromo-5-fluoropyridine, 97% <D 2-Fluoro-5-iodopyridine, 97 % <D
CoH,BrFN CoHSFIN
FW: 175.99 ~NYY FW: 222.99 "~
[407-20-5] N7 [171197-80-1] SNTE
646296-1G 19 660043-1G 19
646296-5G 59 660043-10G 1049
5-Bromo-2-hydroxy-3-nitropyridine, 98% L NEW 4
CsH3BrN, 0, . . 2-Amino-3-bromopyridine, 97% <>
FW: 218.99 N CoHeBrN, 8
[15862-34-7] SN om FW: 173.01 a o
[13534-99-1] SN NH, z
658448-5G 59 ®
658448-25G 259 553719-5G 59 b
553719-25G 25¢g .
2,4-Dichloropyridine, 97 % L NEW ] .
CsH;CILN o s
147.99 § 5-Bromo-2-(trifluoromethyl)pyridine, 97% <> °
[26452-80-2] | CoHBrFN '
P 6M3BI3 B w
NTe FW: 225.99 @ N
636584-1G 1g [436799-32-5] SN NCE, v
w
636584-5G >9 661104-500MG 500 mg °
2-Chloro-5-fluoropyridine, 95% L NEW °©
C.HSCIFN - - o -
13154 F ~ 3-Bromo-5-(trifluoromethyl)pyridine, 97% L NEW J °
£ P CgH3BrF;N >
31307-57°6] Nl FW: 225.99 O :
643556-1G 19 [436799-33-6] SN .
[
643556-5G > 9 661112-500MG 500 mg -
w
2-Chloro-4-iodopyridine L NEW °
CsH5CIIN
FW- 239 44 ! 2-Bromo-5-(trifluoromethyl)pyridine, 97% <> ;
[153034-86-7] ‘ o~ CgH3BrFsN o o
o FW: 225.99 O -
[50488-42-1] e -
647403-1G 19 .
647403-5G 59 661120-1G 19 <)
o
o=
-8
.| B
Ready to scale up? For competitive quotes on larger quantities or custom synthesis, ol ™
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com. ~N =
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2-Bromo-6-(trifluoromethyl)pyridine, 97%

CgHsBrF;N
FW: 225.99
[189278-27-1]

661147-500MG

2-Bromo-3-(trifluoromethyl)pyridine, 97 %

CgH3BrF;N
FW: 225.99
[175205-82-0]

643548-1G
643548-5G

6-Chloro-3-pyridinecarbonitrile

CeHsCIN,
FW: 138.55
[33252-28-7)

510734-5G

4-Chloronicotinic acid, 96%
CeH,CINO,

FW: 157.55

[10177-29-4]

660396-1G

2-(Trifluoromethyl)pyridine, 97%

CgHyF3N
FW: 147.10
[368-48-9]

643572-1G
643572-5G

2,5-Dibromo-3-methylpyridine, puriss., 98%

CgHsBrN
FW: 250.92
[3430-18-0]

652865-1G
652865-5G

Introducing...

Sigma-Aldrich’s ChemBlogs

ChemBlogs is designed to be an open forum for the global
chemical community, with posts written by Sigma-Aldrich
personnel and invited posts from leaders in academia and
industry. Initially we will highlight innovative and exciting
new developments in catalysis as found in the broad scientific
literature and in the greater free press. Future plans will
include expanding posts into diverse areas of interdisciplinary
research such as high-performance materials applications and
drug discovery tools for chemical biology.

4. ChemBlogs

PEPDSI TH)- 1Py Mictwest Presentation Tour: Par |1

PEPPSI TM} 1PT Michwest Presentation §our: Par |

4-Methyl-3-nitropyridine, 97%
CeHeN,0,

FW: 138.12

[5832-44-0]

532592-1G
532592-5G

2-Chloro-5-aminomethylpyridine, 97%
CeH,CIN,

FW: 142.59

[97004-04-1]

536008-5G
536008-25G

5-Amino-2-methylpyridine, 97%
CoHgN,

FW: 108.14

[3430-14-6]

662704-250MG
662704-1G

6-(Trifluoromethyl)pyridine-3-methanol
C,HgFsNO

FW: 177.12

[386704-04-7]

640050-1G
640050-5G

4-Methylpyridine-3-carboxylic acid, 97%

C;H;NO,
FW: 137.14
[3222-50-2]

656410-1G

2,6-Dimethoxypyridine-3-carbonitrile, 97 %

CeHaN,0,
FW: 164.16
[121643-45-6]

659266-1G
659266-5G

250 mg

L NEW 3
CHs
|
SN
19
59
L NEW 3
HaN S
N al
59
259
L NEW 3
HoN._-
|
SN” > CHs
19
L NEW 3
(S on
FsC” N7
19
59
L NEW 3
CHs O
N oH
SN
19
L NEW 3
cr
|
HsCO™ SN” “OCH;,
19
59

An inductry-first Web tool for

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-325-3010 (USA), or visit sigma-aldrich.com/chemicalsynthesis.

open scientific discussion.

To check out ChemBlogs, visit chemblogs.com.
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Halogenated Aryl and Heteroaryl 2-Bromo-5-chlorobenzoic acid, 96% e S
C,H,BrClO,

Substrates W 235 46 a .,

The use of halogenated aryl and heteroaryl compounds as [21739-93-5] [;[Er

substrates in various coupling protocols (i.e., Suzuki, Stille,

Sonogashira) and nucleophilic substitution is commonplace in 664022-5G 59

communications among the scientific community. Sigma-Aldrich is 664022-25G 259

pleased to offer these and other new halogenated substrates for

your research needs.

3-Bromo-4-nitrobenzoic acid, 97 %
C,H,BrNO,

o]
. FW: 246.01
2-lodoimidazole [707420—87-9] OH
C3HsIN, . oN
FW: 193.97 I Br
[3034-62-61 N 659304-1G 19
641081-1G 19 659304-5G 59 T T
641081-5G 59 ) o o9
4-Bromo-2-nitrobenzoic acid, 97% o O
2,4-Dichloro-5-nitropyrimidine, 97 % E\;\'/"“gz\éod'] ¢} 3 ‘8
CHCLN;O, - 296, oH 93
k cl [99277-71-1] 59
FW: 193.98 o, o NO S
[49845-33-2] % a0
N o 664855-1G 19 E‘ -
658340-1G 19 664855-5G 59 3 >
658340-10G 109 . . . R
2,4-Dichloro-6-(trifluoromethyl)aniline, 97 % 'Y o
5-Fluoro-2-hydroxypyrimidine, 97% E&yfg%ﬂ CFs o 3
C,HSFN,0 ; (62593-17-3] b ¥
FW: 114.08 \KP o o .
[2022-78-8] \N)\OH
656011-1G 19
656445-1G 19 656011-5G 59
2-Amino-5-bromopyrazine, 97% 2-Chloro-4-(trifluoromethoxy)aniline, 97%
C,H,BrN, B N C,H,CIF;NO
FW: 174.00 L FW: 211.57 /@N”Z
(59489-71-3] N7 N, [69695-61-0] FicO o o
636320-1G g 655929-1G 19 by
0]

) — 655929-5G 59 -
2-Bromo-4-methylthiazole-5-carboxylic acid, 96 % -
C;H,BrNO,S HC, 3-Amino-4-chlorobenzonitrile, 96% -

FW: 222.06 N C,HCIN °°
[40003-41-6] Hos A e FW: 152 58 . =
152, b
© [533712-79-1] o -
646008-1G 1 Ntz N
g N
646008-5G 59 653837-1G 19 4
A L . 653837-10G 109 ‘;
5-Bromo-2-(methylthio)pyrimidine-4-carboxylic -
acid, 97% 2-Amino-5-fluorobenzonitrile, 97% °
CeH:BN,0,5 B C,HAFN N
FW: 249.09 99 FW: 136.13 " ;
[50593-92-5] HOL A Naon, (61272-773] @[ .
o -77- NH 2
656739-1G 19 642924-1G 1g N
642924-10G 109 2
4-Bromo-2-chlorobenzoic acid, 97% -
C,H,BrClO, o 2-Amino-4-bromobenzoic acid, 97% ®
FW: 235.46 CHeBrNO, o <
[59748-90-2] on FW: 216.03 Iy
B [20776-50-5] /@ﬁ on A
664014-5G 59 Br NH, B
664014-25G 259 664863-1G 19 -
[
o
e
o=
-8
.| 2
Ready to scale up? For competitive quotes on larger quantities or custom synthesis, ol ™
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com. ~N =
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3-Chloro-4-nitrotoluene, 97 %

C,HCINO,

FW: 171.58

[38939-88-7] o
643963-5G 59
643963-25G 259

4-Fluoro-2-iodotoluene

CoHeFl
FW: 236.03

[13194-67-7)

643068-5G 59
643068-25G 25¢

4-Bromo-2-methyl-6-nitroaniline, 97 %

C,;H,BrN,0,
. FW: 231.05
[77811-44-0]
A o
-
655988-1G 19
655988-5G 59

2,4-Dichloro-N-methylaniline, 97 %

Halogenated Aryl and
¥Heteroaryl Substrates

C,H,CI,N
FW: 176.04
- [35113-88-3]
630950-1G 1g
630950-5G 5g

4-Bromo-2-methylbenzonitrile, 97%

CgHeBIN

FW: 196.04

[67832-11-5)

665320-5G 5g
665320-25G 259

6-Chloro-2H-1,4-benzoxazin-3(4H)-one, 97 %

CH:CINO,

FW: 183.59

[7652-29-1]

658278-5G 5g
658278-25G 25¢

4-Bromo-2-methylbenzoic acid, 97%

CgH,Bro,

FW: 215.04

[68837-59-2]

665126-5G 59
665126-25G 259

3-Bromophenethyl bromide, 97 %

m

° CgHgBr,
v FW: 263.96
: [40422-70-6]
Br
653802-1G 19
653802-10G 1049

(D ALDRICH
sigma-aldrich

Re

Cl

NO,

H
N

[}

CHs

NHz

CHs

Y

(o}

/@f‘\w
Br

CHs

o

o

Methyl 4-amino-3-bromobenzoate, 97 % L NEW J
CgHgBINO, o
FW: 230.06
[106896-49-5] OCH,
HoN

Br
655910-1G 1g
655910-5G 59
Methyl 4-amino-3-chlorobenzoate, 97 % L NEW
CaHsCINO, o
FW: 185.61
[84228-44-4) OCH;

HoN

Cl
655902-1G 19
655902-5G 59
6-Fluoro-1-indanone, 96 % L NEW
CoH,FO
FW: 150.15 @
[1481-32-9] F Y
663123-1G 19
663123-5G 59
Methyl 3-(bromomethyl)benzoate L NEW J
CoHeBroO, °
FW: 229.07 och
[1129-28-8] ¢

Br
648116-5G 59
648116-25G 259
Methyl 4-bromo-2-methoxybenzoate, puriss., 98% L NEW
CoHgBro, o
FW: 245.07

[139102-34-4]

/<j\)kocr-|3
Br OCH3

653098-1G 19
653098-10G 109
Methyl 2-bromo-5-methoxybenzoate, 97 % L NEW
CoHBrO; o
FW: 245.07 H.CO
[35450-36-3] ’ Cﬁk"%
Br

659290-5G 59
659290-25G 25¢9
N-(tert-Butoxycarbonyl)-3-bromoaniline, 97% L NEW 3
C,,H,,BrNO, .
FW: 272.14 N O CHs
[25216-74-4) © 70'/ \f»ﬁ”a

Br
528706-1G 19
528706-5G 59
4-lodobiphenyl, 97% L NEW 3
Cy;Hgl |
FW: 280.10
[1591-31-7]
637769-5G 59
637769-25G 259

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-325-3010 (USA), or visit sigma-aldrich.com/chemicalsynthesis.
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Encapsulated Pd Catalysts
Pd(0) EnCat™ 30NP ? n mol % nCat™ 8 OH
(0) 7LOJLNH OBn 10 mol % Pd(0) EnCat™ 30NP 7‘\OJL

10 mol % HOAc, 85 °C 16 h T
. . lohexene, EtOH H
Highly Versatile Catalyst for A oum cyclonexens COM .,
Chemoselective Hydrogenations
e Safe and nonpyrophoric o OH
e Trivial removal of catalyst from reactor H 10 mol % Pd (0) EnCat™ 30NP /@2 " /©/
o \ery low metal contamination of product ~g H, Balloon, rt, 16 h o ~o
o Excellent catalyst recyclability 95% 5%
e Highly chemoselective under both hydrogenation & 100% (5% Pd/C)
transfer hydrogenation conditions o
o Excellent batch-to-batch reproducibility of catalyst activity N
Pd(0) EnCat™ 30NP is a new microencapsulated hydrogenation sl I.EnCat 3°.NP wet, nanopar'flcles, 0.4 mmoI/g. plCEsing °
q o~ Palladium(0), microencapsulated in polyurea matrix =
catalyst offering key advantages over existing heterogeneous Pd -
hydrogenation catalysts. Reductive transformations catalyzed FW: 106.42 -
by Pd(0) EnCat™ 30NP include aryl ketones, aldehydes, and - - ®
epoxides to the corresponding alcohols; nitroarenes and aryl 653667-1G g o
nitriles to the corresponding amines; alkenes and alkynes 653667-10G 109 °
to the corresponding alkanes; and the debenzylation of aryl 653667-100G 100 g v
benzyl ethers. .
w
(1) Bremeyer, N.; Ley, S. V.; Ramarao, C.; Shirley, I. M.; Smith, S. C. Synlett 2002, 1843. (2)(a) Yu, J.-Q.; Wu, H.-C.; 2
Ramarao, C.; Spencer, J. B.; Ley, S. V. Chem. Commun. 2003, 678. (b) Ley, S. V.; Mitchell, C.; Pears, D.; Ramarao, C.; °
Yu, J.-Q.; Zhou, W. Org. Lett. 2003, 5, 4665. -
0]
For comprehensive application information on Pd(0) EnCat™ 30NP, z
please visit us at sigma-aldrich.com/30np. -
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Ready to scale up? For competitive quotes on larger quantities or custom synthesis, ol ™
contact SAFC™ at 1-800-244-1173 (USA), or visit www.safcglobal.com. ~N =
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New Product Directory Availablef s

Boron Reagents for Suzuki Coupling

This up-to-date directory contains Sigma-Aldrich’s extensive portfolio of
high-quality boronic acids, boronate esters, and trifluoroborate
salts for use in Suzuki coupling and in other important reactions.

Available electronically at sigma-aldrich.com/boronpd.

ncluded in this directory are our newest boronic acids and derivatives such as
potassium methyltrifluoroborate. Molander and co-workers have demonstrated
this air- and water-stable salt to be an excellent methylation reagent for aryl halides
and pseudohalides.” We are delighted to offer this useful new product, as well as
a number of other novel boron nucleophiles for use in Suzuki coupling. To see the
our complete listing of over 600 compounds in a well organized format, please
view our Boron Reagents for Suzuki Coupling product directory on-line at

sigma-aldrich.com/boronpd.

CH3—BFsK
X Cs,C0; _~_-CHs
@f PACl,(dppf)CHCl, (9 mol %), \\l
R THF-H,0 R
X = Br, OTf up to 92%

Reference

(1) Molander, G. A. et al. J. Org. Chem. 2003, 68, 5534.

Potassium methyltrifluoroborate L NEW 2
CH,BF,K

FW: 121.94 CHaBFA
[13862-28-7]

637890-1G 19
637890-5G 59
Potassium cyclopentyltrifluoroborate, L NEW 2
97%

CsHgBF;K -

FW: 176.03 (e
666017-1G 19
666017-5G 59
Potassium 4-(hydroxymethyl)phenyl- L NEW J

trifluoroborate, 97 %

C,H,BF,KO i
FW: 214.03 ﬁ

HO.
659762-1G 1g
659762-5G 5g

4-Amino-3-nitrophenylboronic acid, tech. <G>

CgH,BN,O, oH
FW: 181.94 é\o»—c
[89466-07-9]
HoN
NO,
651621-1G 19
651621-5G 59

sigma-aldrich.com

With a 5,
by Prar

PeClal Forewory
Adira Sum i

@ a ;
Aoy

3,6-Dibromo-2-fluorophenylboronic acid <E»

C4H.BBr,FO, o o
FW: 297.71 g
[870778-92-0] or
.
Br
651087-2G 2g
651087-10G 10g

4,5-Difluoro-2-methoxyphenylboronic L NEW 2
acid

C,H,BF,0,
FW: 187.94 B.
[870777-32-5]

645184-1G 1g
645184-5G 59
3-Formyl-5-methylphenylboronic acid L NEW J
CgHoBO; oH
FW: 163.97 HaC é\OH
(870777-33-6] le

H™ "0
645338-1G 19
2-Aminopyridine-5-boronic acid pinacol <E»
ester, 97%
Ci1H7BN; O, H.C
FW: 220.08 S C“gH

! 3
[827614-64-2] 03\0 -
HoNT N

640379-1G 19
640379-5G 5q
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3-(p-Toluenesulfonylamino)phenyl- L NEW
boronic acid pinacol ester, 97%
C4oH,4BNO,S e
FW: 373.27 S C“CSH
[796061-08-0] é*o CH33
HSC\©\

s

do
636312-1G 19
636312-5G 59

trans-(3,3-Dimethylbutenyl)boronic acid €E»
pinacol ester, 97%
C12HZSBOZ

HaC_ CHg
FW:210.12 OA&CH

1] 3

X\/B‘O CHs
667277-1G 19
667277-5G 59
trans-3-(Cyclopentyl)propenylboronic L NEW J
acid pinacol ester, 97%
C14H5BO, HaC, CH,
FW: 236.16 O)S(
¢ CHy

667013-1G 19

trans-2-(3,5-Difluorophenyl)vinyl boronic €E»
acid pinacol ester, 97%

Ci4H7BR0; HaC_ CH,

FW: 266.09 9>§(CH3
F

669199-1G g
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PEPPSI™-IPr
A Highly Efficient Air- and

Accelerate your small-molecule synthesis and drug discovery success with our innovative catalyst
technologies. PEPPSI™-IPr is distinguished by higher efficiency and superior functional group

tolerance, and meets or exceeds the performance of traditional phosphine systems in industrially useful PR .
Suzuki, Negishi, and Buchwald-Hartwig reactions. This Pd(ll) precatalyst, based upon an elegantly
designed “throw-away” ligand concept, is rapidly activated under the reaction conditions to a
Pd(0)-NHC complex, effectively promoting Sonagashira and Kumada couplings as well as o-arylation

reactions. The catalyst’s efficient mediation of C—C and C-N bond-forming processes, robust stability,

and kilogram availability make it attractive for widespread application in the global research and fine
chemical arena. o o

To learn more about

PEPPSI™-|Pr this product, please visit
669032-1G 19 Discover how Sigma-Aldrich’s PEPPSI™ Technology SismaicihiconCLsiiss
669032-5G 5g can add value to your discovery and process design.

Bulk Quantities Visit sigma-aldrich.com/peppsicat1.

i - i LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE -
SIgma aldrICh'com SIGMA-ALDRICH CORPORATION ¢ BOX 14508 © ST. LOUIS » MISSOURI 63178 ¢ USA SIEMA ALDH'CH

PEPPSIT™, patent pending.
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SIGMA-ALDRICH CHIMIE S.a.r.l.
Tel appel gratuit: 0800 211 408
Fax appel gratuit: 0800 031 052

Germany
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