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With development of on-line chemical directories acquiring necessary
reagents and building blocks for day-to-day research activity has be-
come a technical routine. Many thousands of building blocks are now
available in the market and sub-structure search can efficiently provide a
selection of reagents to buy. However, this approach might be limited.

With over 100,000 building blocks synthesized and now available
from our stock we are a recognized leader in the market. Our cata-
logue features versatile building block classes and adds 1,000 pro-
ducts each month. Although they all are available for purchase through
www.enaminestore.com and many public or corporate chemical data-
bases we wanted to gather together the most interesting and recently
prepared building blocks to provide a series of useful guides to a novel
and innovative chemistry.

Sulfonyl chlorides and related sulfonylating reagents are an important
class of synthetic building blocks in organic synthesis, medicinal che-
mistry, combinatorial chemistry, and pharmacology. These compounds
are best known as reagents to prepare biologically active sulfonamides.
Enamine Ltd has developed a succinct catalog of both known and new
sulfonylating building blocks to offer you the best choice for your drug
discovery programs as well as other synthetic needs. Present catalog
contains ca. 600 most prominent structures out of more than 1300 sulfo-
nylating reagents available from our stock. Full list of the title structures
available from Enamine can be found in either our downloadable cata-
logue or on-line searchable Enamine store.

www.enaminestore.com



Monofunctional s

This part contains a selection of compounds in which the chlorosulfo-group is
the only reactive functionality while the rest of the molecule is chemically inert.
Besides introducing the sulfonamide unit these reagents are used to modulate
a number of physicochemical parameters of the product, e.g., its lipophilicity
(logP), aqueous solubility (logS), chemical/metabolic stability, conformation, etc.
Consequently, the monofunctional sufonyl chlorides have found a number of
applications in drug discovery and organic chemistry. For example, they have
been widely used in parallel syntheses of combinatorial libraries of analogs
of biologically active compounds.! The compounds have also been used for
peripheral functionalization of some amino-terminated dendrimers.?
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Sulfonyl chlorides with add

Itis of importance for both high-troughput parallel synthesis and fragment-based
drug design to have building blocks capable of consecutive linking of two or
more fragments in chemically and stereochemically predefined manners.® Func-
tionalized sulfonyl chlorides collected in this section are perfectly suitable for this
purpose. The sulfonyl chlorides listed in this section are grouped by their second
functionality.

Nitriles offer by far the best flexibility with regard to the functional group trans-
formation. For example, the nitrile group can be selectively transformed to a
primary amino-, carbonyl, or carboxylic group. In addition, the nitrile functional-
ity can participate in non-covalent interactions, such as hydrogen bonding and
T-stacking that play key roles in substrate binding. On account of this property
sulfonyl chlorides bearing the nitrile group are often used only for the introduc-
tion of the group into the potentially bioactive species (Example 1).4

_N
| - Example 1
N\
A

3 (a) Erlanson, D. A. et al. J. Med. Chem. 2004, 47, 3463-3482. (b) Rees, D. C. et al. Nat. Rev. Drug Discovery 2004, 3,
660-672. (c) Chung, S. et al. Nature Chem. Biol. 2009, 5, 407-413.
4Jang, J. W. et al. Bioorg. Med. Chem. Lett. 2012, 22, 347-352.
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Sulfonyl chlorides with addit

Esters can be involved in transesterification, hydrolysis, and the amide bond for-
mation. The sulfonyl chlorides containing ester group(s) are extensively used in
functionalization of biologically active species and natural products.®
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5 Stanetty, C. et al. Bioorg. Med. Chem. 2010, 18, 7522-7541.

18

Sulfonyl Chlorides and other Sulfonylating Reagents


https://www.enaminestore.com/catalog/EN300-30852
https://www.enaminestore.com/catalog/EN300-31554
https://www.enaminestore.com/catalog/EN300-36972
https://www.enaminestore.com/catalog/EN300-94848
https://www.enaminestore.com/catalog/EN300-52458
https://www.enaminestore.com/catalog/EN300-90512
https://www.enaminestore.com/catalog/EN300-99175
https://www.enaminestore.com/catalog/EN300-29226
https://www.enaminestore.com/catalog/EN300-14193
https://www.enaminestore.com/catalog/EN300-30736
https://www.enaminestore.com/catalog/EN300-91372
https://www.enaminestore.com/catalog/EN300-40928

additional functional groups

EN300-31545 EtO,C, SOCl EN300-59510
o o
CO Me
EtO C SO Cl

EN300-36300

O

EN300-36517
/O\/SOZC'
MeO,C

EN300-36173 EN300-105172 MeO,C SO,CI
$0,Cl
A
MeO,C \
EN300-17048 : S0,ClI EN300-24083 di) ,Cl
CO,Me CO,Me
SO,CI

EN300-71536

:C : SO,Cl
CO,Me

EN300-73806

EN300-115645

_ (0] \@SOZCI
CO,Me

EN300-02082

MeO,C SO,Cl

EN300-106176

S0,ClI
Co,Me
F

EN300-27164

MeO,C : SO,CI

EN300-07955 : SO,CI
Br CO,Me

www.enaminestore.com

EN300-30560

MeO,C : SO,Cl

19


https://www.enaminestore.com/catalog/EN300-31545
https://www.enaminestore.com/catalog/EN300-59510
https://www.enaminestore.com/catalog/EN300-36300
https://www.enaminestore.com/catalog/EN300-36517
https://www.enaminestore.com/catalog/EN300-36173
https://www.enaminestore.com/catalog/EN300-105172
https://www.enaminestore.com/catalog/EN300-17048
https://www.enaminestore.com/catalog/EN300-24083
https://www.enaminestore.com/catalog/EN300-71536
https://www.enaminestore.com/catalog/EN300-73806
https://www.enaminestore.com/catalog/EN300-115645
https://www.enaminestore.com/catalog/EN300-02082
https://www.enaminestore.com/catalog/EN300-106176
https://www.enaminestore.com/catalog/EN300-27164
https://www.enaminestore.com/catalog/EN300-07955
https://www.enaminestore.com/catalog/EN300-30560

Sulfonyl chlorides with addi
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dditional functional groups

A group of aliphatic sulfonyl chlorides bearing a protected amine as the second
functionality is represented by synthetic non-planar saturated ring compounds
possessing limited number of rotatable bonds and asymmetric carbons.® Com-
pounds with such characteristics have potential in drug discovery on account of
their structural similarity with many natural compounds. Some of the listed here
sulfonyl chlorides with a protected amine moiety have already shown their utility
in the synthesis of peptidomimetics (Example 2).”

| OH
B (0] n_N NH
oC s \)J\H 2

0 @ O Example 2
6 Zhersh, S. et al. Synthesis 2011, 3669-3674.

7 (a) Giordano, C. et al. Eur. J. Med. Chem. 2010, 45, 4594. (b) Giordano, C. et al. Eur. J. Med. Chem. 2009, 44, 179.
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Sulfonyl chlorides with addi

The nitro-group in nitroarenesulfonyl chlorides can easily be re-
duced into the amino-group that, in turn, can undergo a variety of
further synthetic transformations. Besides their widespread use in
medicinal chemistry and drug discovery® the nitroarenesulfonyl chlo-
rides have found a number of applications in organic and poly-
mer chemistry, e.g., as building blocks in the dendrimer synthesis.’
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8 For the most recent examples see: (a) Henn, C. et al. J. Med. Chem. 2012, 55, 3307-3318.
(b) Mostafa, Y. A. et al. Bioorg. Med. Chem. 2012, 20, 58-68.
7 Lukin, O. et al. J. Am. Chem. Soc. 2006, 128, 8964-8974.
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Sulfonyl chlorides with add

Sulfonyl chlorides with halogen atoms capable of aromatic nucleophilic displace-
ment.

Chloro- and fluoronitrobenzenesulfonyl chlorides contain three functional groups
which could be used in numerous transformations e.g. sulfonylation, aromatic
nucleophilic displacement of halogen atom and reduction of the nitro group.™
Stepwise derivatizations of some fluoronitrobenzenesulfonyl chlorides were suc-
cessfully used in the synthesis of drug-like compounds.

10 Zhersh, S. et al.Tetrahedron 2010, 66, 5982-5986.
"(a) Hu, X. et al. J. Am. Chem. Soc. 2008, 130, 13820-13821. (b) Pescatore, G. et al. Bioorg. Med. Chem. Lett. 2008,
5528-5532. (c) Cherepakha, A. et al. Tetrahedron 2011, 67, 6233-6239.
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additional functional groups

Chloropyridine- and other chlorohetarylsulfonyl chlorides bear active chlorine
atoms, which can be substituted by nucleophilies. For example, sulfonyl chlorides
of this type were already successfully used in many syntheses of biologically ac-
tive compounds (Example 3)."?

O
2
R\N o ('s?, NH
R1' \N / 1l
O Example 3

12 For the most recent examples see: (a) Brand, S. et al. J. Med. Chem. 2012, 55, 140-152. (b) Rawson, D. J. et al. Bioorg.
Med. Chem. 2012, 20, 498-509.
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dditional functional groups

Aromatic sulfonyl chlorides bearing bromine or chlorine atoms can be involved
in metal-mediated cross-coupling chemistry, e.g., Suzuki-Miyaura reaction. The
high reliability of the latter reaction allowed carrying out parallel syntheses of
elaborated sulfonamides from bromoarylsulfonamides and boronic acids." Less
reactive aryl chlorides react with boronic acids in the presence of high-perfor-
mance Pd-catalysts."

EN300-93291 EN300-12975 Br. SO,Cl
Br

cl
EN300-53366 Br SO,ClI EN300-06332
j@/ so,Cl
o
Br cl
—o S0,Cl
EN300-06334 Br SO,Cl EN300-29499
9 :
o
Cl

EN300-97532 o SO,CI EN300-65586
"X s
Br Cl
EN300-01718 Br\@SOZCI EN300-95547 /OD/SOZCI
(0] RN Br
EN300-13506 /OIISOZCI EN300-33598 CI\EISOZCI
~ (0] Br

'3 Gutierrez, C. D. et al. J. Comb. Chem. 2008, 10, 280-284.
4 Kandre, R. et al. Angew. Chem. Int. Ed. 2007, 46, 4956-4959.
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Sulfonyl chlorides with addi
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(¢] Br Cl
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o: : :Br cr : :CFS

EN300-66915 Br\QSOZCI EN300-04156 F.C D/SOZO
cl Cl
EN300-75330 /o\@sozm EN300-66809 Br\©/\/SOZCI
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EN300-27694 /@ $0,Cl EN300-66810 /@/\/soza
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EN300-65637 o S0,ClI EN300-10646 so,Cl
(X -~
(0] Cl
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0 Cl N
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X )
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additional functional groups
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® fﬁﬁ
N/ NH
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Br SO, ClI
Br o 2
N —NH
EN300-90297 NG EN300-102314
\ = SO,Cl
N I\
Br 5 S0,Cl
Cl
EN300-101563 EN300-40043 Br
N
Y 7\
Br s~ sogcl s SO,Cl
SOZCI 50.al
EN300-59959 N EN300-91696 2
. ae
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Br S
S0:C B SO,Cl
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|
. B
Cl S
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Sulfonyl chlorides with add

Since the carboxylic group is one of the most important binding groups in drugs,
aromatic carboxylic acids with chlorosulfo-group have been involved in a large
number of drug discovery programs. The carboxylic group in the sulfonyl chlo-
rides has also been used as the second functional unit for esterification or amide
bond formation. Up to the present ca. 250 patents and more than 200 research
papers described biologically potent compounds constructed with the use of
the chlorosulfobenzene carboxylic acids. Acids in which the carboxylic group
is in meta-position to the chlorosulfo-group are particularly important building
blocks in this context. Additional functionalities, such as halogen atoms, are also

of importance in medicinal chemistry and drug design (Example 4)."

| o
HN\ép
// N
O
F cl N J\
N N
F @
Example 4
EN300-41100 : S0,Cl EN300-51943 HO,C : S0,Cl
OH
EN300-52126 /Z_Sic' EN300-05542 Hozc: : /SO.Cl
HO
SO,CI
EN300-79087 >_§\ EN300-08283 Hozc\@sozq
O/

5 Kazmierski, W. M. et al. J. Med. Chem. 2011, 54, 3756-3767.
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additional functional groups
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F
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Sulfonyl chlorides with addi
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additional functional groups
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Sulfonyl chlorides with add

Amides are key subunits responsible for ligand-protein hydrogen bonding inte-
ractions. Sulfonyl chlorides equipped with an amide unit included in this cata-
logue are well suitable for introducing the amide group into molecules of inte-
rest in the drug discovery process (Example 5).'® Amides collected in this subsec-

tion can be N-alkylated or acylated.
Y O g
NH,

R HoN N
(0]
H
Example 5
c p

EN300-27079 Il EN300-82146 S0,CI
o So,Cl o o /©/
H,N N?
2 o\©/ SNy

/Z‘

EN300-60501

N EN300-30638 S0l
_s S0,Cl o, 0
HN \[ j N7
| S
EN300-27178 % ’/ so.c  EN300-54149 SO,Cl
/ 2
HN 0 °
S
Y F

EN300-61492

EN300-43513 H

so,Ci M
EN300-14899 O/©/ EN300-14508 N e
HN I \ﬂ/
27N\
OH

1
O

6 Chen, P; Caldwell, C. G.; Ashton, W.; He, H.; Lyons, K. A; Weber, A. E; Wu, J. K; Thornberry, N. A.
Bioorg. Med. Chem. Lett. 2011, 21, 1880-1886.
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dditional functional groups
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Sulfonyl chlorides with addi
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Sulfonyl chlorides with addit

Miscellaneously functionalized sulfonyl chlorides. These structures bear addi-
tional functional group, such as hydroxyl, halogen atom, C=C bond, etc, which
can be appropriately functionalized afterwards.
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Substitutes for
sulfonyl chlorides

Although the majority of aromatic sulfonyl chlorides are considerably sta-
ble compounds capable of reacting with nucleophiles under mild condi-
tions there are many aliphatic and heteroaromatic sulfonyl chlorides that
encounter problems associated with synthesis and storing. First, some
aliphatic sulfonyl chlorides are considerably poor sulfonylating reagents
because they undergo dehydrochlorination under mild basic conditions."”
Second, some sulfonyl chlorides (mainly heteroaromatic ones) are unsta-
ble under ambient conditions'® (Example 6) and, consequently, cannot be
commercialized. They are usually prepared under specific conditions and
used immediately in a next synthetic step. A good alternative to the highly
reactive and often unstable sulfonyl chlorides are sulfonyl fluorides and
pentafluorophenyl esters of sulfonic acids. In contrast to the chlorides, the
fluorides and pentafluorophenyl esters are stable to a variety of conditions
including column chromatography and even basic workup procedures.
The pentafluorophenyl esters become irreplaceable sulfonylating reagents
when the corresponding sulfonyl chlorides or fluorides cannot be pre-
pared.” (Example 6)

decomposes air-stable, reactive no chloride or fluoride analogs,

air- and water stable
(L., L
N” so.cl N” > SoF ><o ﬁ OCeFs
© o 0
>

Example 6

7King, J. F. Acc. Chem. Res. 1975, 8, 10-17.
'8 (a) Wright, S. W.; Hallstorm, K. N. J. Org. Chem. 2006, 71, 1080-1084.

(b) Garcia-Rubia, A.; Urones, B.; Gomez A. R.; Carretero, J. C. Angew. Chem. Int. Ed. 2011, 50, 10927-10931.
19 Caddick, S.; Wilden, J. D.; Bush, H. D.; Wadman, S. N.; Judd, D. B. Org. Lett. 2002, 4, 2549-2551.
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