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Introduction

While the most exciting advances and discoveries in synthetic chemistry generally pertain
to new catalysts and reagents, the substrates upon which the transformation is effected is
sometimes overlooked. Having the appropriate building block is every bit as important to
the scientist as having the tools to transform it into their desired target.

Sigma-Aldrich is proud to carry over 15,000 organic building blocks for your research. In
this issue, we are pleased to introduce some of the most recent additions to our product
line. Aldehydes are perennially attractive building blocks due to their ability to easily react
with a variety of nucleophiles. Thiazole derivatives are becoming increasingly popular as
inhibitors in several therapeutic applications. Piperidines and pyrrolidines are extremely
common building blocks for a wide range of synthetic targets. Sulfonamides are a common
structural motif in many compounds containing significant biological activity.

For a complete listing of building blocks, please visit sigma-aldrich.com/bb. If you are
unable to find the specific building block or reagent for your research, “Please Bother Us”
with your suggestions at mredlich@sial.com, or contact your local Sigma-Aldrich office
(see back cover).
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The cover graphic shows a rendering of the structure of 3-bromo-2-hydroxybenzaldehyde.
The bromine atom serves as an orthogonally reactive site to the aldehyde, allowing for
additional elaboration of the molecule through Suzuki or Stille coupling protocols.
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Aldehydes

Hartmann and co-workers have described the synthesis of a
series of potent and selective inhibitors of aldosterone synthase
(CYP11B2), in which the key synthetic step was a Wittig reaction
using various heterocyclic aldehydes (Scheme 1). The isoquinoline
adduct was a very potent and selective inhibitor of CYP11B2. The
successful inhibition of CYP11B2 has been proposed as a strategy
for treatment of congestive heart failure and myocardial fibrosis."

4-(1-Pyrrolidino)benzaldehyde was recently reported as a key
building block in the synthesis of an improved inhibitor of NS5B
polymerase of the hepatitis C virus (Scheme 2).2 The product from
this substrate displayed significant improvement in the potency of
the original HTS lead compound (Figure 1).

Professor Jargensen’s group has recently reported an asymmetric
formal synthesis of (-)-paroxetine, a selective serotonin reuptake
inhibitor used in the treatment of anxiety and other psychological
disorders.? The key step involved the organocatalytic conjugate
addition of dibenzyl malonate to trans-4-fluorocinnamaldehyde
(Scheme 3). Similarly, Wang's research group has used the
Jgrgensen organocatalyst in a tandem Michael-aldol reaction to
furnish chiral thiochromenes in excellent yields (Scheme 4).4

References: (1) Uimschneider, S. et al. J. Med. Chem. 2005, 48, 1563. (2) Ding, Y. et al.
Bioorg. Med. Chem. Lett. 2007, 17, 841. (3) Brandau, S. et al. Angew. Chem. Int. Ed.
2006, 45, 4305. (4) Wang, W. et al. J. Am. Chem. Soc. 2006, 128, 10354.
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Sodium nitromalonaldehyde monohydrate, 97% <D
C;H,NNaO, - H,0 N
FW 157.06 N A
[34461-00-2] *H,0 NO;

681253-500MG 500 mg
5-Thiazolecarboxaldehyde, 95% L NEw S
C,HsNOS N
FW 113.14 HTv/[s»
[1003-32-3] o
658103-1G 19

6-(Trifluoromethyl)pyridine-3-carboxaldehyde, 95%

C,H,F;NO 0
FW 175.11 NH
[386704-12-7] 7

FsC” N
640085-1G 19
640085-5G 59
3-Bromo-2-hydroxybenzaldehyde, 97 % L NEw S
C,HBro, o
FW 201.02 H
[1829-34-1] OH

Br
674036-1G 19
3-Chloro-2-hydroxybenzaldehyde, 97 % <>
C,H.ClO, o
FW 156.57 H
[1927-94-2] on

Cl
673722-1G 19
5-Methoxy-3-pyridinecarboxaldehyde, 96 % L NEw S
C,HsNO, o
FW 139.15 HeCO N H
[113118-83-5] N
676489-1G 19
2-Chloro-6-methylbenzaldehyde, 96 % <>
CgH,CIO CHs O
FW 154.59 7 H
[1194-64-5] A
680133-1G 19
4-Fluoro-2-methylbenzaldehyde, 97 % L NEw S
CgH,FO o
FW 138.14 /@\AH
[63082-45-1] . CHs
684953-5G 59
5-Fluoro-2-methylbenzaldehyde, 96 % <>
CgH,FO OLH
FW 138.14 CHy
[22062-53-9]

F

685003-1G 19

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact your local Sigma-Aldrich office, or visit safcglobal.com.
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3-Hydroxy-2-iodo-4-methoxybenzaldehyde, 97 % <>
CgHyl0, O M
FW 278.04 [
[138490-94-5]
OH
OCH3
680907-5G 59
trans-4-Fluorocinnamaldehyde, 97 % «<»
CoH,FO H o
FW 150.15 ‘ NN H
[51791-26-5] s H
683027-500MG 500 mg
Methyl 3-formyl-4-hydroxybenzoate, 97 % «<»
CoHgO,
FW 180.16
[24589-99-9]
673706-1G 19
Indoline-7-carboxaldehyde, 97% <>
C4HgNO S
FW 147.17 N
[143262-21-9] H
0" 'H
681903-250MG 250 mg
681903-1G 19
3-(4-Fluorophenyl)-1H-pyrazole-4-carboxaldehyde, 97% «=»
CyoH7FN,0 o F
FW 190.17
[306936-57-2] oy i
¥
683272-1G 19
Isoquinoline-5-carboxaldehyde, 96 % L NEW S
CyoH,NO O H
FW 157.17 _
[80278-67-7] g
675180-1G 19
6-(2-Thienyl)-2-pyridinecarboxaldehyde, 97 %
C,oH,NOS S
FW 189.23 SN S
[208111-00-6] \_s o}
655767-1G 19
655767-5G 59
N-Boc-pyrrole-2-carboxaldehyde, 97 % <>
CioHy3NO; \/ \ H
FW 195.22 N
Boc ©
685658-5G 59
685658-25G 25¢9

6-Chloro[1,3]dioxolo[4,5-g]quinoline-7- <D
carboxaldehyde, 97%
C41HsCINO, o
FW 235.62 <° | SrH
[332382-81-7] o N
683728-1G 19
683728-5G 59
3-Methyl-1-phenyl-1H-pyrazole-4-carboxaldehyde, 97% «=»
C11H1ONZO o
FW 186.21 H)%_f”ﬁ
[21487-48-9] [N
680745-5G 5¢
5-Methoxy-4-methylindole-3-carboxaldehyde, 97 % «<»
Cy1HiNO, cHy 9
FW 189.21 H3c0\©f§kH
N
H

677973-1G 1g
4-(1-Pyrrolidino)benzaldehyde, 97 % «<»
Cy;Hi3NO o
FW 175.23 '/ﬁ)kH
[51980-54-2] O\‘Jv/
678821-5G 59
678821-25G 25¢9
2-(3-Methoxyphenoxy)benzaldehyde, 97 % <>
C14H1203 Q
FW 228.24 th.
[122283-23-2] °

e
664162-1G 19
N-Boc-indoline-7-carboxaldehyde, 97% <>
C,H;NO; x
FW 247.29 Pw
[174539-67-4] Boc

O” 'H
681911-1G 19
4,4'-Diformyltriphenylamine, 95% <>
C20H15NOZ
FW 301.34 )H/\ ﬁ)k
[53566-95-3] ‘\)\NJV/

0
~F

680400-1G 19
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TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
or visit sigma-aldrich.com/chemicalsynthesis.



Thiazoles

2,4-Dibromothiazole has been gaining increasing popularity as a
building block in the synthesis of several interesting targets. Bach
and co-workers have reported the regioselective metalation of this
building block in a route to furnish the eastern fragment of the
thiazole peptide GE2270 A (Scheme 1)."

A formal enantioselective approach to (-)-mycothiazole was
described which began with the chemoselective substitution

of the bromine at the 2-position in 2,4-dibromothiazole
(Scheme 2).2 The racemic product was achieved with an overall
yield of 5% over 18 steps. Similarly, Panek reported regioselective
Negishi cross-coupling at the 2-position in his total synthesis of
cystothiazoles A and B (Scheme 3).2

Several groups have reported the use of 2-amino-4,5,6,7-
tetrahydrobenzothiazole in the synthesis of various inhibitors.*
Most recently, Kraus, Maina, and co-workers have developed
several pifithrin-oe analogues from 2-amino-4,5,6,7-
tetrahydrobenzothiazole (Scheme 4).%2 These analogues are
potent p53 inhibitors, and could prove effective in therapies for
various neurodegenerative disorders.

References: (1) Delgado, O. et al. J. Org. Chem. 2006, 71, 4599. (2) Le Flohic, A. et al.
Org. Lett. 2005, 7, 339. (3) Shao, J.; Panek, J. S. Org. Lett. 2004, 6, 3083. (4)(a) Pietran-
costa, N. et al. J. Med. Chem. 2006, 49, 3645. (b) Barchéchath, S. D. et al. J. Med. Chem.
2005, 48, 6409. (c) Costanzo, M. J. et al. J. Med. Chem. 2005, 48, 1984.
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2,4-Dibromothiazole, 97% <D
C,HBr,NS Br
FW 242.92 ZH;I)\
[4175-77-3] s
677914-1G 19
677914-5G 59
5-Bromothiazole, 95%
C5H,BINS N
FW 164.02 S
[3034-55-7]
642517-1G 19
642517-5G 59
2-Acetamido-5-chlorothiazole, 96 % <>
C4HsCIN,0S NoO
FW 176.62 oL,
[20256-39-7] H
673129-10G 1049
2-Amino-4,6-difluorobenzothiazole, 97% <>
C;H,F;N,S F
FW 186.18 D:N\
[119256-40-5] . e
683337-1G 1g
683337-5G 59

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact your local Sigma-Aldrich office, or visit safcglobal.com.
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2-Amino-5-bromobenzothiazole, 97% Ethyl benzothiazole-2-carboxylate, 97% <>
CHsBIN,S o N C10HsNO,S QN
FW 229.10 @[ Sonwe  FW207.25 SO
[20358-03-6] s [32137-76-1] o
647683-1G 19 681040-5G 59
647683-5G 5
g 4-(4-Acetamidophenyl)-2-aminothiazole, 97% <>
2-Amino-4,5,6,7-tetrahydrobenzothiazole, 97% <D Cy4Hy;N505 0
CHioNS . FW 233.29 M N
FW 154.23 (I SNk, -
[2933-29-1] s N
* (") / 3
- 9 685372-500MG 500 mg S,
8 2-Amino-6-(trifluoromethyl)benzothiazole, 96 % «<» 653527-1G 19
8 CeHeFsN,S 653527-5G 5g
£ FW 218.20 F@Q& _ _
[777-12-8] s~ ~NH; Ethyl 2-amino-4-(4-bromophenyl)thiazole-5- <>
683329-1G . carboxylate, 90%
- 9 € H,BIN,O,S Br
2-Amino-4-(2,4-difluorophenyl)thiazole, 97% <> FW 327.20
CoHgF,N,S F F N
FW 212.22 ® MO Oy A Sy,
B °
§” NHz 653500-1G 19
683280-1G 1g  653500-5G 59

B NEW 2

Chiral Vicinal Diamines for Asymmetrigéy_rjthesis

Chiral vicinal diamines are of tremendous interest to the synthetic chemist as they are found in many chiral catalysts and
pharmaceuticals. Currently, there is no unified approach to making these chiral vicinal diamines, and they are often challenging to
synthesize, especially if unsymmetrically substituted. Jik Chin and co-workers have recently reported some preliminary theoretical and
experimental studies for converting a parent diamine (1) into other chiral vicinal diamines.' These diamines can be used as ligands for
chiral catalysts, or they can be further elaborated to produce chiral heterocyclic rings and B-lactams via ring closure.

OH OH H

.4 J C Crr | [
m e NF2 |4y Richo . N R 39 NGRY o HN R O A
NH, | 2 RECHO g2 \NlRZ l ) OH NH OH NHy s~

HN™ R 685879 685860

OH OH OH (s,5)-1 (R,R)-1

’
Other €E» Chiral Vicinal Diamines
ot OCH,
3
HaC/N NHz «4 HCI NH, Cl OaN NH, HaCO NH, OCHg
*2HCI «2HCI «2HCI
NH, O ’}‘/CHQ Cl  NHp O NH, O NO, HsCO I—T:‘Czo OCH,
CHs
685186 684058 684031 684023
2 H3CO.
O NH, ‘ | > NHp «2HCI B %\ «2 HCI
4 4
O
g NH, NH, F N, OCHg
v 684147 684139 684120

References: (1) (a) Chin, J. et al. J. Am. Chem. Soc. 2003, 125, 15276. (b) Kim, H.-). et al. J. Am. Chem. Soc. 2005, 127, 16370. (c) Kim, H.-J. et al. . Am. Chem. Soc. 2005, 127, 16776.
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Piperidines

Piperidines have become increasingly popular building blocks in a
vast array of synthetic protocols. 1-Boc-2-(aminomethyl)piperidine
has been used in a post-Ugi carbonylation/intramolecular
amidation approach to a series of eight-membered macrolactams
with multiple points of diversity (Scheme 1).! On the other hand,
the unprotected analogue has been employed in the synthesis

of melanocortin 4 receptor antagonists (Scheme 2). These
antagonists are potentially useful in the therapeutic treatment of
involuntary weight loss.?

Fluorinated piperidines are also showing increased interest in
medicinal chemistry. Both 3- and 4-fluoropiperidine were used in
the synthesis of selective dipeptidyl peptidase Il (DPP II) inhibitors
(Scheme 3). The 3-fluoro analogue in particular demonstrated
improved selectivity, without sacrificing potency.

References: (1) Vasudevan, A.; Verzal, M. K. Tetrahedron Lett. 2005, 46, 1697.
(2) Marsilje, T. H. et al. Bioorg. Med. Chem. Lett. 2004, 14, 3721. (3) Senten, K. et al.
J. Med. Chem. 2004, 47, 2906.
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3-Fluoropiperidine hydrochloride, 97%

CsHiofN - HCI F
FW 139.60 (N\J/ “Hel
[116574-75-5] H
680168-250MG 250 mg
680168-1G 19
4-Fluoropiperidine hydrochloride, 97 % <>
CoHiofN - HCI F
FW 139.60 fj
[57395-89-8] - e
H
665606-250MG 250 mg
665606-1G 19
(S)-(+)-3-Aminopiperidine dihydrochloride, 96% <>
CsHy,N, - 2HC A~ NH
FW 173.08 [Nj -
[334618-07-4] H
674109-250MG 250 mg
674109-1G 1g
(R)-(-)-3-Piperidinecarboxylic acid, 97% <>
CgHy;NO, o
FW 129.16 (j)kOH
[25137-00-2] N
H
656356-1G 19
656356-10G 1049
2-(Aminomethyl)piperidine, 97%
CeHiuN,
FW 114.19 (NLNHz
[22990-77-8] H
656518-25G 259
1-Trifluoroacetyl piperidine, 97% <>
C;H,oFsNO
FW 181.16 (Nj
40-07-
[340-07-8] roRo
683035-5G 59
683035-25G 259
(R)-2-Piperidineethanol hydrochloride, >98.0% (GC) <D
C,H,sNO - HCl
FW 165.66 QA
[787622-24-6] H OH
670057-250MG 250 mg
(5)-2-Piperidineethanol hydrochloride, >98.0% (GC) <

C,H,sNO - HCI
FW 165.66 (Njw
[786684-21-7] N OH
670170-250MG 250 mg
1-Boc-4-bromopiperidine, 97% <>
CyoH1gBrNO, Br
FW 264.16
[180695-79-8] N
éOC
687448-5G 59
(R)-1-Boc-3-hydroxypiperidine, 95% <>
C1OHW9NO3 OH
FW 201.26 Q
[143900-43-0] Boc
687278-1G 19

Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
contact your local Sigma-Aldrich office, or visit safcglobal.com.
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(5)-1-Boc-3-hydroxypiperidine, 97 %

CioH1oNO; <OH
FW 201.26 (Nj
[143900-44-1] Boc
687367-1G 19
(5)-1-Boc-4-oxopiperidine-2-carboxylic acid, 97% «<»
Cy1H;NOs o]
FW 243.26 PN

~N OH

éoc [¢]

676322-1G 19
N-Boc-piperidine-2-methanol, 97% <>

CHuNO; Ol
FW 215.29 N SOH
[157634-00-9] Boc
681296-1G 19
681296-10G 1049
N-Boc-piperidine-3-methanol, 97% <>

Cy4H,NO; OH
FW 215.29 Qf

[116574-71-1] Boc
681318-1G 19
681318-10G 109

2-(Boc-aminomethyl)piperidine, 97%

CHHZZNZOZ

FW 214.30 (LH
[141774-61-0] N Boe
683515-1G 19

1-Boc-2-aminomethylpiperidine, 95%

C,H N0, o
FW 214.30 N NH,
[370069-31-1] Boc
687154-1G 19
4-(1-Piperidinyl)benzaldehyde, 97 % <>
Cy,HisNO o
FW 189.25 /©)LH
[10338-57-5] C\\‘
678953-5G 59
N-Boc-4-piperidineacetaldehyde, 97 % «<»
C12HZ1NO3 o
FW 227.30 ')kH
[142374-19-4] Hﬁ
N
Boc
680214-1G 19

Ethyl N-Boc-4-methylpiperidine-4-carboxylate, 97 % <>
Ci4HysNO, OO,
FW 271.35 LN
[189442-87-3]
N
éOC
673927-1G 19
Ethyl N-Boc-4-allylpiperidine-4-carboxylate, 90% L NEW S
Ci6H,yNO, o
FW 297.39 HQC” 0" CHs
-
Boc
673730-1G 19
Ethyl N-Boc-4-(4-chlorobenzyl)piperidine- <>
4-carboxylate, 97 %
CyoH,5CINO, ] Q
N /CHs
FW 381.89 o @?%Lo
N
Boc
673900-1G 19
Ethyl N-Boc-4-(4-fluorobenzyl)piperidine- «»

4-carboxylate, 97 %

C,oH,sFNO, f
FW 365.44 HC 0 Z
3 Q\
o F
N
Boc
673919-1G 19

Ethyl N-Boc-4-benzylpiperidine-4-carboxylate, 96 % <>

CyoHoNO, o
FW 347.45 O/F%\\O/ CHs
oy
Boc
673749-1G 19

Ethyl N-Boc-4-(4-methoxybenzyl)piperidine- <>

4-carboxylate, 97 %

C21H3W No5 Q
FW 377.47 MOACHa
HsCO N
Boc
673897-1G 19

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



Pyrrolidines

The (R)-2-methylpyrrolidinyl fragment has been a common
structural motif present in several recently reported inhibitors

and antagonists. One group synthesized a series of HIV-1 reverse
transcriptase inhibitors of which the structure derived from
(R)-2-methylpyrrolidine (Figure 1) displayed the greatest degree of
inhibition." Another group used (R)-2-methylpyrrolidine as a key
building block for a series of histamine Hs receptor antagonists
which display subnanomolar potency (Scheme 1).?

N-Boc-4-oxo-L-proline has recently been employed as a building
block in the synthesis of a chimeric S-proline-methionine residue
(Scheme 2).3 This residue was incorporated into a series of
N-formyl tripeptide analogues which were analyzed for their
activity as agonists or antagonists of formylpeptide receptors.

1-Benzyl-3-aminopyrrolidine was used to create a series of
potent dopamine D, antagonists that are selective over D, and «,
receptors (Scheme 3).* These antagonists show promise in the
treatment of various disorders such as ADHD, Parkinson'’s disease
and sexual dysfunction.

References: (1) Krajewski, K. et al. Bioorg. Med. Chem. Lett. 2006, 16, 3034. (2) Sun, M.

et al. J. Med. Chem. 2005, 48, 6482. (3) Mollica, A. et al. Bioorg. Med. Chem. 2006, 14,
2253. (4) Egle, I. et al. Bioorg. Med. Chem. Lett. 2004, 14, 4847.
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Sulfonyl Chlorides and Sulfonamides

Sulfonyl chlorides are often chosen as building blocks in medicinal
chemistry for their ability to easily react with heterocyclic amines
to create complex sulfonamides. One such report details the use
of cyclopropanesulfonyl chloride and cyclopentanesulfonyl chloride
as building blocks in the synthesis of TNF-o converting enzyme
(TACE) inhibitors (Scheme 1).! The cyclopropyl variant exhibited
good selectivity for TACE over MMP-2 and -13.

Another recent communication describes the synthesis of human
glucocorticoid receptor (hGR) ligands.? This sulfonamide created
from a-methyltryptamine and 2,4,5-trichlorobenzenesulfonyl
chloride (Scheme 2) exhibited micromolar hGR potency. The
sulfonamide moiety was also demonstrated to be crucial for
effective hGR binding in the study.

(2-Trimethylsilyl)ethanesulfonamide (SES-NH,) has proven effective
at directly introducing a protected nitrogen-functionality into a
molecule. One example is in the work of Bolm and Mancheno,
who reported the use of SES-NH, in the iron-catalyzed imination
of sulfoxides to yield sulfoximines (Scheme 3).2

Lamaty and co-workers have prepared a series of SES-protected
B-aminoesters by using SES-NH, in an aza-Baylis-Hillman reaction.
These B-aminoesters were then further elaborated to provide

a series of 2,3-disubstituted pyrroles through a ring-closing
metathesis protocol (Scheme 4).4

References: (1) Condon, J. S. et al. Bioorg. Med. Chem. Lett. 2007, 17, 34. (2) Marshall,
D. R. et al. Bioorg. Med. Chem. Lett. 2007, 17, 315. (3) Manchefio, O. G.; Bolm, C. Org.
Lett. 2006, 8, 2349. (4) Declerck, V. et al. J. Org. Chem. 2004, 69, 8372.
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Ready to scale up? For competitive quotes on larger quantities or custom synthesis,
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