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* Saturated Bioisosteres of -
para-substituted Benzenes

Introduction

The residue of benzene comprises to the structure of more than 500 FDA-approved drugs.! In 2012, Stepan and coworkers
showed that bicyclo[1.1.1]pentane skeleton could act as a saturated “nonclassical phenyl ring bioisostere” in the design of a
y-secretase inhibitor.?2 Since then, the core of bicyclo[1.1.1]pentane is often used in the design of analogues of natural
compounds,® peptide studies,*> medicinal chemistry,®” and supramolecular chemistry.® Herein we have designed and

synthesized a library of saturated mimics of the para-benzene ring for drug design.
A CF3
AR ENE
NH
o

Complement pathway modulator

N-N o

N
= I\
//_E’i‘(l\\‘ }ca o%o)\g\g\\,\mz
N\N\ NH /@
FiC

.. S

BACE inhibitor

LRRK2 inhibitor
WO 2017/218843
Denali Therapeutics

Integrated stress pathway modulator

WO 2017/193030
Calico Life Sciences

Inhibitor of Lp-PLA2 activity
WO 2016/011930
GlaxoSmithKline

WO 2016/085780
Merck & Co.

WO 2014/002054
Novartis

Design
>500 drugs 2012: Stepan?
—_ F(sp®)-rich
A solubility
para-substituted + metabolic stability Bicyclo[1.1.1]pentane
Benzene >100 patents
We offer

CFy—{>—COH @—\:
3 2 O

EN300-173156
OEt

CFs@—%
Et

EN300-179023

BOCHN ; OH

EN300-640522

§_©_COZH Ph-@-COZH

EN300-378122

CF3_©_\N
H,

EN300-650541

/_Q_COZH —<&—COH —<K—CO,Me
BocH FmocH H,

EN300-372344

@—COZH —@—COZH

EN300-53511

S,

EN300-342465

EN300-200083 EN300-152523

<\

EN300-6489561

EN300-83811

NH
NH,

Q—NHZ

EN300-295396 EN300-261457

BOCHN—(_>—CO,H M—@—COZH
Hz

EN300-88065 EN300-1068546 EN300-366887 EN300-372322

NH,

H02C—©—< = —CO,Me
O,H

EN300-263444

NH, NHFmoc

CF3©—Q CFs%
O,H

EN300-649879

MeO,C—>—COH C/—Q—COZ'\"e
HO,

O,H

EN300-53088 EN300-295582 EN300-132008 EN300-1590218
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* Saturated Bioisosteres of -
ortho-/meta-substituted Benzenes

Introduction

The fragment of benzene comprises to the structure of more than 500 FDA-approved drugs.! In 2012, Stepan and coworkers
showed that bicyclo[1.1.1]pentane skeleton could act as a saturated “nonclassical phenyl ring bioisostere”.?¢ Adding one
carbon atom gives the closest homologue — bicyclo[2.1.1]hexane. The lack of the practical synthetic approaches restricts the
common use of bicyclo[2.1.1]hexanes in chemistry. Herein we have designed and synthesized a library of saturated mimics of

the ortho- and meta-benzene ring for drug design.

H H
N-N N N PhO
MsHN O o@ 1N OT \@/ \fo /
Ar N \
NH o o o
! Mt KOS -
7\ 7 N NH
. g/ I N () HN_ S ‘@/
N
I F —~

Precursor to anthelmintics

Potassium channel modulators

F3

Ligand for GABA receptors
US 2001/6303597

Cl

Modulator of the integrated stress pathway
WO 2017/193034

Inhibitor of Bruton's tyrosine kinase
WO 2012/170976

WO 2016/33341 US 2012/122890
Novartis Abbott Merck Calico Merck
Design
Escape Escape
% from Flatland from Flatland
— | T
<N 3, .
F(sp™)-rich F(sp®)-rich _
meta-substituted >100 drugs Mimics for ortho-/meta- >100 drugs ortho-substituted
Benzene substituted Benzenes Benzene
We offer
o CO,H
@/COZH BocHN\@/cozH CbZHN\@/NHZ ©\@/C02H % A\
o)

EN300-115368

COH
I\
s

EN300-1272220

COH
HNQ\@

EN300-763031

Meo@\éZH

EN300-1572743

References
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COH

(\

O

EN300-1663343

CO,Me

EN300-1654406

CFs. /\\,/ COH

EN300-1702676

EN300-64076

COLH

4\

S|

EN300-1708861

CO,H
/\ ?2
=N

EN300-1272222

EN300-2010063

EN300-1472308

3 COH

\
4\N

EN300-1708862

CO,H
/\ ?2
N=

EN300-1272223

CO,H Br_ (j CO-H

EN300-6472668

EN300-716132

CO,H
N

N
\

EN300-1608412

CO,H
N/\ =
=

EN300-651294

EN300-1572747

EN300-1272221
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EN300-1608413
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EN300-396330
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EN300-6479063
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Water-soluble non-classical
benzene mimics

Introduction

The concept of “Escape from the Flatland” has already gained considerable attention in medicinal chemistry. Nowadays small
F(sp®)-rich structures are especially popular in drug discovery projects. In particular, replacing benzene rings with saturated
bioisosteres has become an important strategy to obtain novel patent-free molecules with improved biological activity and
physico-chemical profile.*® In this context, Enamine offers a new generation of saturated benzene mimics with improved

solubility in water — 2-oxabicyclo[2.1.1]hexanes.
F
NH ‘S” NH, \kf\©\
S, 7 \<©\IN~2 g W DN

Me
Plant growth regulator Inhibitor of PI3K-y Inhibitor of PI3K-y Antiviral agent Inhibitor of histone diacetylase
US 1987/467004 A US 2018/009816 Al US 2018/009816 A1 WO 2016/162405 Al US 2018/0099977 A1
Design
>500 drugs .
Escape Improving
from Flatland Solubility in Water ; 572
2012: Stepam5 This work6 o
para-substituted Bicyclo[1.1.1]pentane Mimic for meta-/para-
Benzene >100 patents substituted Benzenes

We offer more than 100 mono- and disubstituted benzene mimics with improved water solubility from stock on a 5-10 g scale:

H,N
CO,H NH HO,C
g ?/ 2 6 ?/ 2 $ ?/\OH 2 \$ 7 H2N/ \6 ? HZN\/\@ )\@
(e] (0] (¢} (¢} o [e] o)

EN300-1703979

EN300-1604607 EN300-6734977 EN300-6759622 EN300-2007648 EN300-254079 EN300-2496461

co.s COLH CO-H \@/\ cN %
I @ B’ @ @ COH @ @/
2 o ) 0 o o} 2 o 0

EN300-329106 EN300-2575407 EN300-380986 EN300-6489840 EN300-6736397 EN300-6474960 EN300-741774

NH
NH, g 2 \@/\ \@/\/NH \@/\ \@/\ HO,C
@ NH 2 OH Br §9
o o o 2 o o o o}

EN300-6481920 EN300-6497234 EN300-6738528 EN300-6740842 EN300-701312 EN300-701309 EN300-832814

CO,H NH
7
@ HN/\@/ clo. s/\@/ HO/\@/ K @
o5 2 o 2 o) o o 0 ©

EN300-832813 EN300-832810 EN300-6044384 EN300-832812 EN300-832811 EN300-1704144 EN300-6475343

COzH NH
HoN HO BocHN 2 BocHN 2 HOZC\@/CFS HOZC\@,COZEt HOzC\@/NH
O (] (e} (e} 0 o) I}

EN300-1698458 EN300-1725764 EN300-1725750 EN300-2008188 EN300-6736511 EN300-6473212 EN300-6764720

CF3 CO.H CO,H R NH, CN
N HoN F/\@/ HoN OH BocHN e} BocHN ClO,S
o] e} o o o o o

EN300-7432909 EN300-2008982 EN300-6503987 EN300-396744 EN300-1664176 EN300-6474965 EN300-6482097
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Cubanes for Medicinal Chemistry

Introduction

In 1992, Eaton predicted a high potential of cubane in a pharmaceutical research as a bioisoster of benzene, based on their
similarity in size. In 2016, Williams and collaborators showed that replacing a benzene ring in the neurotropic compound
Leteprinim with cubane beneficially affected activity and solubility of the parent compound. The cubane analogue significantly
outperformed pesticide Diflubenzuron. Since then the cubane-containing building blocks have been playing an important role
in medchem projects, as mimics for the para-substituted benzene ring. In this context, Enamine offers a library of cubane-
containing building blocks for drug design.*®

Né\N o cl

= A LA, @ ey {5 2T
N\ @co K @co K N7 N
i 2 +So|ubll|ty 2 H H

Concept
) Bioisosteres
OM—O R ' |
I | ' v ! !
> - —
5 Williams (2016) )
d=28A >50 patents d=27A
p-Benzene Cubane

We offer: cubane-containing building blocks from stock on a 5-10 g scale.

B B OBR™ B 8 B B

EN300-7365525 EN300-93169 EN300-7492225 EN300-6750908 EN300-6497484 EN300-7457217 EN300-1705874

~ o) NH, NH, NHBoc

~ N NH,
B B B B B E
EN300-6729668 EN300-7466659 EN300-26620086 EN300-26620085 EN300-22712991 EN300-26976616 EN300-7442138
/@NHz /@/NHZ /%/NHBOC @/NHFmoc @/COZMe /%/COZH @/COQH
NC MeO,C HO,C HO,C MeO,C MeO,C HO,C
EN300-22913960 EN300-7435152 EN300-88072 EN300-649920 EN300-156445 EN300-136711 EN300-93166
= R R " B B
HO@@L H°2° HO,C HO:C HO-=C MeO,C HO,C
EN300-7457033 EN300-7459978 EN300-1698363 EN300-115528 EN300-6737755 EN300-1585736 EN300-1585726
SR e B o JB  JR L S o B e SR
F MeO,C HO,C HO,C MeO,C HO,C MeO,C
EN300-7425276 EN300-7426785 EN300-1081961 EN300-7431073 EN300-7432402 EN300-1081965 EN300-1081966
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2. J. Wlochal et al. Synlett, 2016, 919. 4. M. J. Falkiner et al. Org. Process. Res. Dev. 2013, 1503. 6. S. D. Houston. Org. Biomol. Chem. 2019,17, 6790.
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Introduction

Acetylenes are used in the Huisgen azide-alkyne 1,3-dipolar cycloaddition reaction — “click chemistry”. 1,2,3-Triazole function
formed by click reaction between an azide and alkyne bears a physicochemical resemblance to the amide bond. Using “click
chemistry” one can efficiently connect complex molecules such as ligands and tool compounds.t®

a =N
O RS en 2 Y i
by s (ﬂN cl O O X X N N
N N \—H(N Nan » H/W\E N
N < Q
H

Treatment of Alzheimer's disease ERK-inhibitor Treatment of neurodegenerative diseases NAMPT inhibitor
WO02010/71741, A1 WO02012/58127, A2 WO02019/32743, A1 MedChem 2015. 6. 1891
Merck & Co. Schering Corporation Denali Therapeutics T .

In this context, Enamine offers a library of unique functionalized alkynes that can be used as linker compounds, for example,
in synthesis of PROTACs.

OH
- §
/Y\O/\/O\/\O/\/O\)LN N
HNI ‘N:N i [¢] NH
N-N “W [}
RATAY PPN
N (0]

A~ O~ ~_O._COH e} N Z N
= 0 o — > / )
= N ) s/

2) Ong S PROTAC ligand
EN300-7393866 —
I J. Med. Chem. 2018, 61, 453-461.
We offer: >100 unique acetylenes on a 5-50 g scale from stock.
- \\\/\/\/\ \\\/\/\ X A X
o N RN
\/\/N/N o SO.Cl N~ COH \/O\/\o/\/COZH \/0\/\0/\/0\/\0/\C02H
EN300-781765 EN300-245717 EN300-7041828 EN300-121453 EN300-7463690 EN300-7393866
N N s N I
N A H H A !
H Boc ” H Boc Boc
EN300-298242 EN300-244615 EN300-261173 EN300-269412 EN300-364738 EN300-373971 EN300-6746649 EN300-370628
o OH
[0}
= Z i oH
(s
N N
N

) N R

Boc H // | | | | | |
EN300-1893966  EN300-1662359 EN300-260428 EN300-7492416 EN300-188124 EN300-6733306 EN300-254138 EN300-180258

CO,Me CO,H
CO,Me 2 2
Gk COLH 2 COH CO,Me I
oW K\\ <?> ) )
R
I I I 7 7 B/
EN300-312501 EN300-254137 EN300-263444 EN300-173002 EN300-205953 EN300-1585726 EN300-1585736 EN300-6734344
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Azidé_-linkérs for Drug Design

Introduction

Organic azides became enormously popular for their participation in the Cu(l)-catalyzed Huisgen azide-alkyne 1,3-dipolar
cycloaddition reaction — “click chemistry”. 1,2,3-triazole function formed by click reaction between an azide and alkyne bears
a physicochemical resemblance to the amide bond. Besides, “click chemistry” involves functionalities that can be introduced
in small molecules and into specific locations in biomolecules. “Click chemistry” continues to gain popularity and is used in a
research fields with significant contributions to the fields of bioconjugation and drug discovery.

variety of

L,
ﬂj

&

Treatment of HCC
Eur. J. Med. Chem. 2017, 132, 90.

Advantages

[e]
o]
Ztﬁ
| |

\0

SN
O H

H O
~ o
o

Anticancer agent

MedChemComm, 2017, 176.

! NH ©

Treatment of cell proliferative disorders

WO 2015/189791

o)

v,
o

et S
\/\/N/ﬁ\‘\/\N / T\,
~

Labeling glycoconjugates
US 2012/0149887

HO. N
L~
HO,C
S

NN

H

\A(B(N

Tyrosine phosphatase inhibitor
J. Med. Chem. 2010, 53, 2482.

®

Aliphatic functionalized azides

< Wide in scope.
< Form stable products.

< The presence of the azide-group and a functional group allows the
molecule to be modified before or after the click reaction.

Copper-mediated azide-alkyne conjugation

< Give very high yields. N CUSO8H,0 Nz N
Cl—y(/ e Et,0O4P, - /
N3 POsEL | + %N oo PORUN \)\/N Yo

.
%c;m ©

Alkyne modified
peptide

Ng .N

NG
@

Q =1 Q

Azide modified substrate

Figure 1. Click reaction forming a triazole link in peptide.

We offer

EN300-746216

N=N
'

=

\

The Homer-Wadsworth-Emmons olefination of the triazoles

(e}

NaH
)LH THF

EtZO3P\/N PR, +
R3
2

1,2,3-triazole linker

N=N

Ry"’\/'\j\f\Rl
2

Over 100 different building blocks in multi gram amounts in stock. We also have designed a library azide-containing building
blocks for drug discovery programs. These molecules can be synthesized upon request within 4-6 weeks.

Na\/\NHZ

EN300-54082

Na_O_NHZ

EN300-1725170

Ng _~_COzH

EN300-185977

Na o~ NH2

EN300-54083

N
3~">NHBoc

EN300-108020

Ns_O—NHBoc

EN300-66132

Na _~_CHO

EN300-1699836

N3\></NH2

EN300-255958

Ns _~0n

EN300-54800

Na_o WNH,

EN300-1725171

N3 _~_CO;Me

EN300-185976

N3 _~_OH

EN300-54802

NSQNH

EN300-259527

Na_o /NHBoc

EN300-1726264

N3 _~_SO.Cl

EN300-139628

EN300-261853

NS{:NBOC

EN300-81032

N3$NHZ

EN300-1725178

N _~_SOzF

EN300-224056

N3..<:><COZH

EN300-1720529

e

EN300-257805

N3$NHBoc

EN300-1664352

Na_~_BPin

EN300-206659

N3><:><NH2

EN300-1726266

, 25A
! Ny COH N3K°02H N CO,Me Ns._CO,tBu N coCl Ns_ POSEL Ny CN
A
EN300-69260 EN300-254265 EN300-72572 EN300-136927 EN300-736796 EN300-746216 EN300-122223
., 38A N N N
N‘—’ s coH s 50,1 50, N3—<><COZH N3-<>w \COH N:,{}COZH Na~gr
T
EN300-108329 EN300-125654 EN300-727933 EN300-1725172 EN300-1726255 EN300-1725173 EN300-93799

N3\/(N>
H

EN300-304253

N3 N
Boc

EN300-64226

Na o~ BT

EN300-208231

N3»<:><NHBDC

EN300-265675
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'Building blocks and linkers
_for PROTAC synthesis

Introduction

Proteolysis targeting chimeras (PROTACS) is the recently emerged field in drug discovery. This new approach works through
the activation of the ubiquitin-proteasome system to remove disease-causing proteins. This new modality of therapeutic
intervention requires new chemistry and new approaches to synthesize functional PROTAC molecules. Several recent papers
of Oprea and Cravatt examined chemical space and ligandable proteome to evaluate a state of the targeted human genome.
Herein we offer known and novel building blocks (E3 ligase ligands, ligands with linkers, linkers) for the synthesis of PROTACs.

PROTAC model:

Ligand for a target
o X(/\/X%/\X/

E3 ligase ligands N

(Thalidomide) o Linker

NH
(6]

Ligands for E3 ligases (Cereblon, VHL, MDM2 ete) from stock:

over 100 ligands:

o) o) Me\(/N o) o} o} COH
N N N N N
II ﬁ e II LI ] II coan II
o} o} O NH e}
0“ NS0 0“ NS0 07 N"o 2 0PN o 0“ >N
H H H H H

N
(e} o N (e}
H
EN300-60005 EN300-317097 EN300-3363282 EN300-6477708 EN300-6504628 EN300-1653366
Thalidomide Pomalidomide Avadomide
NH, NH,
0 0 o Nk
N N N
O~ 'N” "O O~ 'N” "O 0~ 'N” “O II II
H H H 07 °N" o g ” © 07 °N" o
H H
EN300-1697928 EN300-118706 EN300-1272845 EN300-2009704 EN300-1653365 EN300-1653368

Lenalidomide
(o] 0,
N
N N
II Ox ° ©
€ o 0] xo (¢] »NH
O~ 'N” “O \
H o (0] H (o) \_\ (o) N o o \_\—\
(e]
»OH oy

N=N*:N"
EN300-7440439 © EN300-7440072 EN300-7426398

PEG-linkers from stock:

over 50 linkers:

BocHN NH e e e e BocHN A~~~
AN N2
o BooN .~ o~ NH BooN._~ o~ NH; BocHN .~ ~_NH 0 NH,
EN300-316617 EN300-315819 EN300-315817 EN300-317578 EN300-6730172
BocHN OH (0] (0]
HaN o~~~ Ns BocHN B \/\o/ﬁ(
0 N ~ o N BocHN HoN
N ° o oc \/\O/\)kOH z \/\O/\/O\)J\OIBU
EN300-1709681 EN300-205023 EN300-74705 EN300-208938 EN300-247320

o) BocHN o OH H2N K
CbZHN\/\O/\/O\/\SII\ BOCHN\/\O/\/O\/\OH 0CHN A~ o~ \/\O/ﬁ( A I T
O’/ Cl o) k/N\/\O/\/NHz
EN300-141554 EN300-202971 EN300-6493684 EN300-1472331
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* cyclie Sulfonamides
for Drug Design

Introduction

Sulfonamides are popular in drug discovery: more than 100 FDA-approved drugs on the market are sulfonamide-containing.
Bioactive cyclic sulfonamides (sultams) include the anticonvulsant Sultiame (Bayer) and the anti-inflammatory drug Piroxicam
(Pfizer).*®> Mostly, the N-aryl substituted sultams are synthesized from the corresponding anilines. Herein, we present a library
of aliphatic sultams that can be easily alkylated at the N-atom. These compounds can be considered as water-soluble mimics
of common cyclic amines — pyrrolidines, piperidines, etc.

,,,,,,,,,,,,,,,,,,,,,,,,,,, "
_N
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We offer >50 unique sultams on 5-50 g scale in stock.
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*. Piperazine Bioisosteres
for Drug Design

Introduction

More than 100 FDA-approved drugs contain the piperazine moiety.! Piperazine-based analogues may advantageously alter
important pharmacokinetic properties when grafted onto molecular scaffolds.>® In 2018, chemists showed that replacing a
piperazine ring in the drug Olaparib with the spirodiamine analogue beneficially affected activity and reduced cytotoxicity of the
parent compound.® Herein we have designed and synthesized a library of piperazine analogues for drug design.
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We offer >100 unique piperazine analogues on a 5-50 g scale from stock.
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% 'Morphc)l_.i_ne BioiSdsfe-kés -
for Drug Design

Introduction

More than 20 FDA-approved drugs contain the morpholine moiety, although it is often metabolically labile.! Morpholine-based
analogues may advantageously alter important pharmacokinetic properties such as lipophilicity and metabolic stability when
grafted onto molecular scaffolds.?® Herein we have designed and synthesized a library of morpholine analogues for drug

design.*®
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We offer >100 unique morpholine analogues on a 5-50 g scale from stock.
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Su_llfd_ximinés for Drug Design

Introduction

Incorporation of sulfoximine group into bioactive compounds often improves their ADME/Tox profile, and enhances potency.
Moreover, the moiety of sulfoximine is chemically and metabolically stable. NH-sulfoximines can serve as the both hydrogen
bond donors and acceptors at the same time.*® Production and commercialization of the building blocks that already contain
sulfoximine group allow significant accelerating discovery of drug candidates. Herein we have designed and synthesized a
library of sulfoximines for drug design.
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We offer >100 unique sulfoximines on a 5-50 g scale from stock.
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gem-Difluorinated Amines
for Drug Design

Introduction

Fluorinated derivatives play an important role in medicinal chemistry. The selective incorporation of a fluoroalkyl group into
bioactive compounds often affects their binding affinity, metabolic stability, lipophilicity, membrane permeability and bioactivity.
gem-Difluoromethylene group (CF,) is a valuable fluorinated motif that is present in pharmaceuticals and biologically active
compounds. In particular, gem-CF, group improves ADME- and PK-properties.™ In this context, Enamine offers a library of
unique difluoro-substituted cyclic amines for drug design.
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We offer: >100 gem-difluorinated amines on gram-scale from stock.
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'Functionalized Vinyl Boronates
for C-C couplings

Introduction

The Suzuki-Miyaura cross-coupling of boronic acid derivatives is one of the most used reactions in organic and medicinal
chemist's toolbox. The rapid advancement of this method resulted in its efficient application for the late-stage modification of
biologically active substrates and construction of combinatorial libraries. One of the recent trends in the field of organoboron
reagents is related to the shift from aromatic compounds towards cyclic sp*-enriched structures, which comply with criteria of
lead-oriented synthesis.™® In this context, Enamine offers a library of alkenylboronic esters for metal-mediated couplings.
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= fast formation of a new C-C bond;
= allow further modification.
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We offer: more than 50 of vinyl boronates from stock on a 5-10 g scale.
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Aliphatic Trifluoroborates (-BF,)
for C-C couplings

Introduction

Saturated organotrifluoroborates are crystalline bench stable solids used in the standard and photoredox-accelerated Suzuki-
Miyaura reaction as well as other transition-metal-catalyzed cross-couplings. One of the recent trends in the field of organobo-
ron reagents is related to the shift from aromatic compounds towards cyclic F(sp®)-enriched structures, which comply with
criteria of lead-oriented synthesis. Increasing the number of C(sp?®)-hybridized carbons is a way to make a compound more
drug-like.*5 In this context, Enamine offers a library of saturated organotrifluoroborates for metal-mediated couplings.
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= crystalline solids;

= stable on air;

easy to store;

= F(sp3)-enriched structures;
= allow further modification.
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We offer: >50 of aliphatic trifluoroborates from stock on a 5-10 g scale.
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Heterbcy'c_-l-.ic;‘._s_uIfo'hyi Fluorides for
Pd-Catalyzed C-C Coupling Reactions

Introduction

Hetaryl bromides and iodides bearing SO,F group are versatile substrates for metal catalyzed crosscoupling reactions. Due to
the high energy of the S—F bond, sulfonyl fluorides are stable toward hydrolysis, metal catalysis, or reductive reaction condi-
tions.On the other hand, they undergo selective nucleophilic substitution at the sulfur(VI) electrophilic center under controllable

reaction conditions.™® Herein we have designed and synthesized a library of bifunctional building blocks for drug design.
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Overt diabetic nephropathy Anti-cancer drug candidate Antiplatelet drug candidate anti-inflammatory drug WO 2007/002325 A1
Novartis AstraZeneca Portola Pharmaceuticals Pfizer Plexxikon
Design
0 Boc Boc
Boc-N  )—B N N
Br bo)
N _ +RNH, _
| > X —_— X
N SO,F Pd(dppf)2Clz, NasPO4 | Sulfonamides |
2 THF, reflux, 79% 7 Z
N SO,F N SO,NHR

EN300-78717 Pd-coupling

EurJOC 2018, 6682

We offer
Br, SO,F SO,F
Y
I Z/ § oA dcor
(@) S
EN300-7434340 EN300-728542 EN300-727402
= Br Cl = Br =
< <) Sy ‘
N~ SO,F N~ SO,F SO,F

EN300-7355657

|
i “SO,F
cl

EN300-728264

Br.
Ij\
N SO,F

EN300-1583782

Br.
SO,F

EN300-727184

EN300-248849 EN300-1584402

Qe
Qw

SO.F SO,F
el

EN300-313316 EN300-224267

Br- = F

X

/

@
ZS\ /;

SO,F SO,F

EN300-78717 EN300-1584441

SO,F

‘ _N SO,F

EN300-1584209 EN300-224351

References

1. A.Y. Cherepakha et al. Eur. J. Org. Chem. 2018, 47, 6682.
2.Y. L. Hsu et al. Tetrahedron 2016, 72, 58.

.S.A.
P.K

-

I
/ \
I~ Ng” ~SO,F @SOZF

EN300-6482161 EN300-6486196

| Br

&
=

SO,F SO,F

EN300-1584355 EN300-224412

O

SO,F

Qe

MeO,C SO,F

OMe

EN300-224386 EN300-727372

Br.

/

Br- = ‘ ‘
N~

N
SO, T SO,F

EN300-156226 EN300-338560

CO,Me |

8

o8

MeO SO,F

J

SO,F

EN300-727052 EN300-1583387

Zhersh et al. Chem. Eur. J. 2018, 24, 8343.
. Chinthakindi et al. Eur. J. Org. Chem. 2018, 3648.

Br Br\(j/SOzF Q
s, | P
N

EN300-252994

o

SO,F

EN300-1698754 EN300-727497

Br
F g ’\i)\
\ N
SO.F N"s0,F I SOz

EN300-7441050

Br
FQSOZF
OMe

EN300-727123

Agt
SO,F

EN300-134721

Br
S

EN300-1698620

Zz

N

EN300-1662950

Br
? “SO,F

EN300-1583556

: “SO,F

EN300-224360

SO,F
Br.
e
N
N
NTOH

EN300-729013

EN300-6497020

o

O,N SO,F

EN300-727571

Br- =

Ny

SO,F

EN300-1664162

Br. SO,F

EN300-728214

5. P. K. Chinthakindi et al. J. Org. Chem. 2016, 81, 2618.

Enamine

18

Search & Buy on-line at EnamineStore.com
Look for more at Chem-Space.com

BB@enamine.net, www.enamine.net



* Analogues Of._CFéQPy_fi-dine -
for Drug Design

Introduction

More than 100 FDA-approved drugs contain pyridine ring and another 100 have been in clinical trials.* Examples containing
CF,-pyridine moiety include the antiviral drug Tipranavir and drug candidates Taranabant, Velneperit, SB-705498. Besides,
CF,-pyridine containing compounds have been playing a fundamental role in agrochemistry.>® The introduction of
fluorine-containing group alters important pharmacokinetic properties of molecular scaffolds.* Herein we have designed and
synthesized a library of CF_-substituted pyridine analogues for drug design and agrochemistry.
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We offer >100 unique CF,-pyridine analogues on a 5-50 g scale from stock
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Introduction

Epoxides are important heterocyclic units found in various naturally occurring molecules, some with potential bioactivities. At
least fourteen drugs on the market are epoxide-containing.? In addition, epoxides are valuable building blocks in medicinal
chemistry. They react with nucleophiles in a ring-opening process to form new C-C, C-O and C-N bonds.>® Herein we have
designed and synthesized a library of small heteroaliphatic epoxides for drug design.

0© SN ON © cl
TJ/\OH r @A NN - /Z—\( [
e N HNJ>\_//N
N o/\O i s F o
Z—%{o . Ho,Z_goOs Q cl N ~ NS f\ij
N N F
Cbz

CF3 Boc
H

Antibacterial agent Precursor to PAR4 inhibitor Treatment of cancer MAGL inhibitor Precursor to LRRK2 inhibitor
US 2009/247578, A1 WO 2018/13770, A1 WO 2018/204532, A1 EP/3279191, 2018, A1 WO 2019/12093, A1
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We offer >100 unique epoxides on a 5-50 g scale from stock.
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Fluorosulfates and Sulfamoyl Fluorldes
for Drug Design

Introduction

Aryl fluorosulfates and sulfamoyl fluorides are widely used in chemical biology, medicinal chemistry and agrochemistry. The
former exhibit chemoselective reactivity with the side chains of tyrosine, lysine, serine and histidine in the proteins, and can
be used to target non-enzymes as well as enzymes. Depending on the nature of the substituent, the -OSO,F unit can be a
good leaving group or a robust connector. The fluorosulfates are quite stable toward hydrolysis under neutral or acidic condi-
tions. The N-disubstituted sulfamoyl fluorides are stable toward hydrolysis under basic condition, inert toward a wide range of
nucleophiles and dramatically more robust than analogous chlorides.'¢ In this context, Enamine offers a library of unique aryl
fluorosulfates and sulfamoyl fluorides for drug design.
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We offer: >100 unique fluorosulfates and sulfamoyl fluorides in gram amounts in stock.
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‘. _silicon-Containing - .
Building Blocks for Drug Design

Introduction

Silicon-containing compounds have been largely ignored in drug design until recently.” Silicon can be considered a bioisostere
of carbon and hence offers an innovative avenue in drug discovery. For example, C/Si exchange in drug-like scaffolds provides
an exciting approach in medicinal chemistry to improve ADME/Tox profile and to enhance potency of the biologically active
compounds (Figure 1).26 Herein we have designed and synthesized a library of silicon-containing building blocks for drug
design.
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Sila-haloperidol Sila-dimetracrine Sila-analogue of tetrahydroisoquinoline Spirocyclic o-receptor ligand Sila-venlafaxine

Figure 1. Examples of silicon-containing molecules of medicinal interest.
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We offer more than 30 of silicon-containing building blocks from stock on a 5-10 g scale.
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Diazirine is a smallest heterocycle that is stable in the dark, but forms reactive carbene upon irradiation
with light. Its introduction into the structures of biologically active compounds accompanying with only
minor change in MW (plus only 2 nitrogen atoms!) has proven to provide efficient tools to study
interactions with biological targets including their isolation and identification. Given the success and
progress in the field of activity-based protein profiling, the use of diazirine photolabeling will most likely
continue to rise and it is important to have a commercial access to diverse diazirine-containing building
blocks.
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WO 2016/176457 Bioorg. Med. Chem. Bioorg. Med. Chem. US 2012/258950 Mol. Pharmacol.
Janssen Pharm. 2010, 830. 2004, 1133. Pfizer 2009, 1084.
Properties Upon irradiation of a ligand-target complex, a
diazirine-containing ligand generates a reactive
- smallest photoreactive group carbene that covalently binds the ligand to the target.
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Our offer: >30 building blocks from stock.
Custom synthesis of the diazirine building blocks and diazirine-containing ligands.

NH SO,CI CO,H
= = = =N =
EN300-224745 EN300-223387 EN300-226428 EN300-260811 EN300-97492
Br OH CF3 NH, COxH
= = = =N NH, =
EN300-138815 EN300-84981 EN300-300644 EN300-370261 EN300-365848
o
M HN
N
CF NH,
3 CF3
= = = NH, =
EN300-222270 EN300-222268 EN300-223410 EN300-311025 EN300-315165
References
1 L. Dubinsky et al. Bioorg. Med. Chem. 2012, 554. 3 A. Blencowe et al. Soft Matter. 2005, 178.
2 N. Burkard et al. Eur. J. Org. Chem. 2010, 2176. 4 Hatanaka et al. Curr. Top. Med. Chem. 2002, 271.

Search & Buy on-line at EnamineStore.com
Look for more at Chem-Space.com

Enamine

3 BB@enamine.net, www.enamine.net

N



Structurally optimized tetrazines

for rapid biological labeling

Introduction

Bioorthogonal chemical reactions are closely associated with
the characteristics of “click” chemistry, occurring with high
selectivity and fast reaction kinetics in vivo.*? Consequently,
these reactions found use as multipurpose tools for chemical
biology. The Inverse-electron-Demand Diels—Alder (iEDDA)
reaction between tetrazines and strained alkenes is fairly new
ligation reaction, which displays rates 3-7 orders of
magnitude faster than many bioorthogonal reactions.® High
reaction rates, biocompatibility, together with the ability of
tetrazines to quench fluorescence of some fluorophores, widely
used for fluorescent labeling, and recover it after iEDDA

iEDDA

. Biomolecule
Biomolecule

Figure 1. General scheme of leDDA ligation.

reaction (Figure 1) make tetrazine derivatives unique and versatile tools for bioortogonal chemistry. Figure 2 is showcasing
possible approach to modification of commonly used fluorophore as fluoresceine (A) with tetrazines* and application of
tetrazine derivatives in DNA encoded libraries technologies (DELT), as the core scaffolds (B).®

a: 5% mol Pd(dba)s, 20% mol AsPhgz 10% mol Cul, DMA;
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Figure 2. Tetrazine ligation of fluoresceine (A)* and use of tetrazine core in DELT-compatible reaction (B).®

We offer Currently, we have synthesized 8 tetrazine-containing building blocks, that are available in our store on a gram scale.
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Pre-order we also have designed a library of tetrazine-containing building blocks. These molecules can be synthesized

upon request.
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*Sugar-like Building Blocks -
for Drug Design

Introduction

Saturated azaheterocycles are popular in modern drug discovery programs. More than 50 FDA-approved drugs containing a
fragment of pyrrolidine and piperidine have appeared on the market.! Pyrrolidine/piperidine-based azasugars and their
analogues are potent glycosidase inhibitors. These unique molecules promise a new generation of iminosugar-based medi-
cines for a wide range of diseases.?® For example, a bioactive azasugar includes the anti-diabetic drug Glyset. In this context,
herein we have designed and synthesized a library of sugar-like derivatives for drug design.

o o OH
0. _0 CF4 OH HO, HN <
X = wOH
Z z N
HO . NT N7 N @ | P HO N s |
al F - _@1 N ,D,OH N ) N
%, =
b , H OH NCF oN
HO OH N-0
3
Allosteric modulator of the muscarinic M2 receptor KHK inhibition Glyset MAO-B inhibition Tyk2 inhibition
WO 2016/198342 A1 J. Med. Chem. 2017, 60, 7835. anti-diabetic drug WO 2016/044635 A1 WO 2017/040757 A1
Bayer Pfizer Pfizer Dart NeuroScience Nimbus Therapeutics
Design
>50 drugs !
OH | OH
[
- :
Solubility HO OH | @)
N : ! HO
n "
sugar-like I H
H building block N ! O
ullding blocks | OH
Piperidine H ! D-Glucose
We offer >50 unique sugar-like derivatives on a 5-50 g scale in stock.
HO, OH
HO_  OH HO, OH HO, OH OH OH OH
g HO. HO HO
N
N N N K(p .0 .0 0
N N N
i i Bn H H H
I3
EN300-97938 EN300-96037 EN300-120692 EN300-187733 EN300-379141 EN300-6763325 EN300-6492781
OH OH OH OH OH OH HQO OH
Ho\h HO. i Hofj,oru Ho\éﬁ\ HOL ;l HO\(H i—f
_NH
N N N N™ "CO-H N o N Q N O
H H H Boc H Boc .
EN300-112855 EN300-1722072 EN300-299920 EN300-6493962 EN300-6525540 EN300-1587535 EN300-1587878
e LC HO, NHBoc e HO_  OH " NHz
RO O S S I T e B o
HO L/
N N N o' You L o HO' o
EN300-6763396 EN300-6740202 EN300-6740088 EN300-378250 EN300-381137 EN300-1704829 EN300-6736852
NH, NH, NH, NH, NH, NH, coH
HO,,
é HO., i HO...
HO! HO HO™
HO  OH HO  OH or o o s HO  NHBoc
EN300-383765 EN300-6762831 EN300-384086 EN300-6763292 EN300-6495270 EN300-370947 EN300-6526610
COH
COH CO,H 2|
HO,  OH Ho, OH HO, OH Ho_  OH
HO I HO I » F;F io: o”s‘\o o"S‘b
H H o
EN300-6744028 EN300-6764836 EN300-6487755 EN300-258003 EN300-6479350 EN300-6749037 EN300-253066
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Be_r)zoxaborbles for Drug Design

Introduction

Benzoxaborole is a versatile boron-heterocyclic scaffold which has found in the last 10 years a broad spectrum of applications
in medicinal chemistry. The use of benzoxaborole moiety in the design of compounds led to the discovery of new classes of
anti-bacterial, anti-fungal, anti-protozoal, anti-viral and as anti-inflammatory agents with interesting drug development
perspectives. Two benzoxaborole derivatives are already clinically used for the treatment of onychomycosis (Tavaborole) and
atopic dermatitis (Crisaborole), with several others in various phases of clinical trials*®.

o F CF; O c /M © CO,H
) P y Ho/\/\o
NC B B N B S N7 >B”
\ H 5 H - NH,
OH OH H OH y
E HO

Crisaborole (Eucrisa)
treatment of psoriasis and eczema
Anacor Pharm. 2016

Tavaborole (Kerydin)

antifungal drug

Novartis, 2014

SCYX-7158
antiprotozoal drug (reached Phase IIl)
Anacor Pharm. 2009

Vaborbactam
component of antibactrial drug Vabomere
Rempex Pharm. 2017

Epetraborole
antibacterial (reached Phase Il
Anacor Pharm. 2009

Advantages
5 0. 5 b Properties of benzoxaboroles:
B —B, —— _B
o 02 . > Low biotoxicity.
: sp sp N
neutral state anionic state > Good solubility I.n L
» They can coordinate to O and N.
0 + H,0 PKar8 o) » Ability to interfere protein synthesis.
B % » Covalent bonding- and nonbonding
OH Hg ©OH interactions with protein targets.
We offer
HoN NHz HO,C G )
P B B HO,C /
B 2 \ B
OH o NH, OH OH OH bH o

EN300-319641

;
f@\i

EN300-188688

Meom
OH

EN300-262854
F
Tp
OH
EN300-125084
T
B
OH
EN300-262844

References

1. S. J. Baker et al. Chem. Soc. Rev. 2011, 4279.

EN300-267565

o LIy
% on

EN300-1708720

QQ
w\
(o]

OH

EN300-188777

EN300-1709857

/

B

o

X

EN300-184308

2. F. L. Rock et al. Science 2007, 1759.

3. T. Akama et al. Bioorg. Med. Chem. Lett. 2009, 2129.

EN300-306845

OH
O
OH

EN300-251535

Cl. : Bé‘:

H

EN300-117650
F
p

F g
OH

EN300-262838

0y
OH
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Unsaturated heterocycles are popular in bioactive compounds and drugs. Herein, we offer a library of heterocycles with two
halogen atoms bearing different activity. They can be used for the stepwise nucleophilic substitution followed by a
metal-mediated cross-coupling to produce the functionalized products.

o F
NH
(o]
N) =
H |
N

N

Inhibitor of bromodomain- Detection of inhibitors of Inhibitory activity against Inhibitor of the MAP kinase Inhibitor of HCV NS58
containing proteins the HSF1 stress pathway EGFR and SK-BR-3 cell line WO 2015/050505 polymerase activity
WO 2017/91661 J. Med. Chem. 2017, 60, 180 Eur. J. Med. Chem. 2016, 118, 276 WO 2013/34048

Nucleophilic substitution and Pd-mediated coupling:
cl HNUCI HQ
cl B-~OH
Br: N, HN /\(\r DIPEA Br. N . ; Pd (Il), K,CO,
N/ \/l DMSO, 150°C N/ N. \ dioxane, 95°C

Two subsequent Pd-mediated couplings:

ar : HO, Pd (II), K,CO,
\%\N/\g + ,BOF DMF, 100°C +
N /L\ HO B~
Ny =
N

Pd (Il), K,CO,
— s,
DMF, 100°C

over 100 different bicyclic heterocycles with two different halogens on a gram scale in stock.

Br Br
Br Br Br N Br N Br N
S = = = =
| » P Jrs Lo T
Ne ” = i J\ =2 = N N7 N
F N el N el N NTS NG N N
EN300-81529 EN300-90566 EN300-1693938 EN300-1703586 EN300-1601635 EN300-352304 EN300-1589166
cl cl
cl cl cl c o cl
B Br AN Br NO, Br. Br A Br Br
~N# i X Z ] X N 7 i X 7 ‘ X
P _
AN N N F N N~ CF, NN NN
F F
EN300-60744 EN300-67744 EN300-245586 EN300-132338 EN300-206054 EN300-89113
cl Br cl Br cl Br cl Br cl cl
Br S Br.
/ N X ~
SRS ST 2o RS o T ¢ s
N /N N NN ek NN IS o
EN300-77407 EN300-64396 EN300-1700591 EN300-305193 EN300-123297 EN300-1588367 EN300-216605
cl cl cl cl cl | cl
/‘\ 7|\NOZ SN 7‘\ /N/‘ ¢N‘\ IS/N
|
N \S
B NN B NN Br N/) B NN B NSy B NN \N)
EN300-79433 EN300-79433 EN300-77407 EN300-266314 EN300-132847 EN300-264220 EN300-264074
| I
I Br Br I I o “
| N__Cl I I I N
%N,N\ c g/\N, 1 C N/%N,N\ c N%N,N\ c N%N,N\ c m/ /! P
s N s \Fhs N N N N
Br
EN300-215662 EN300-117363 EN300-264325 EN300-268640 EN300-268640 EN300-412396 EN300-719562
| | | o ! | N | |
Br Br N = N
Z = - A\ Z N N\ AN
QJ% N\J\> Br—( b \@\/S Jf/g\} g J\J/&
AN XN SN N B SN Br N B SN
EN300-262215 EN300-262727 EN300-172628 EN300-243666 EN300-262529 EN300-258713 EN300-366554
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For more than 130 years since the first preparation by Reboul, oxetanes have largely remained
neglected in medicinal chemistry. The unit of oxetane can trigger profound changes in aqueous
solubility, lipophilicity, metabolic stability, and conformational preference when replacing the commonly
employed functionalities such as gem-dimethyl or carbonyl groups. Of particular interest are the
oxetanes substituted at the 3-position, since they remain none-chiral. At the moment,
oxetane-containing building blocks flourish in medicinal chemistry and drug discovery.

e S0,

v
Antagonist of V1B Modulator of RORyt Inhibitor of BUB1 Inhibitor of ALK Inhibitor of MKNK2
WO 2014/140186 WO 2015/111870 WO 2013/50438 WO 2013/132376 WO 2015/74986
AbbVie Johnson & Johnson Bayer Pfizer Bayer
Properties of Oxetanes Application of Oxetanes
- high chemical stability; - less lipophilic and more metabolically
- high aqueous solubility; stable than a gem-dimethyl group;
- low lipophilicity; - replacement for a metabolically and
- high metabolic stability; chemically labile carbonyl group;
- hydrogen-bond acceptor ability. - metabolically-robust analogue of

morpholine.

Our offer: >200 oxetane-containing building blocks on gram scale in stock.

H
NH, co,H SO,Cl I OH N_CFs 0_/~COH
EN300-49064 EN300-82102 EN300-76495 EN300-107095 EN300-69923 EN300-107938 EN300-321703
O~NH, &KNHZ (5__(~| © HoN
o & on 3., o o
EN300-125749 EN300-188212 EN300-182629 EN300-85069 EN300-300107 EN300-156431 EN300-255180
(e} O
NH, 7 CO,H
H, 3 H
EN300-197182 EN300-179315 EN300-219197 EN300-78753 EN300-75686 EN300-115843 EN300-16460
CO,H
r N , -0 O,Cl
EN300-307507 EN300-82529 EN300-317819 EN300-217002 EN300-76721 EN300-105937 EN300-102401
E HO. HO
Jj\§ a\§ (E A (E 1 a\{ (ﬂ cN Jﬂ \
Ha 3 N NH,
EN300-182561 EN300-185704 EN300-247220 EN300-249834 EN300-317771 EN300-105692 EN300-105482
HO HO Br. HCB\}: H,N MeO,C EtO,C
ﬁ\: a\‘ ‘} a‘N
H r r N 5jHN\BOC 5:] Eozcl Q\OH
EN300-104496 EN300-104496 EN300-79074 EN300-29533 EN300-315979 EN300-244904 EN300-248257
Boc
NH MeO,C O 4 O
s g on N i,
CO,H ~ NH
EN300-89755 EN300-247469 EN300-113883 EN300-199738 EN300-217771 EN300-366278 EN300-249022
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 Unique 3-D'-'_s_-‘.hap__e_'_d.Spir‘béycles;
to Explore Novel Chemical Space

Introduction

Conformational rigidification of flexible compounds by introducing a ring is a popular strategy in drug design. The resulting
cyclic analogues usually have a reduced conformational entropy penalty upon binding to a protein target. A conformational
restriction can also be imposed by introduction of a spirocyclic ring. Spirocyclic systems are 3D-shaped, in strict contrast to
flatten benzene compounds.*® It is especially true for polycyclic compounds. In this context, Enamine offers a library of innova-
tive three-cyclic scaffolds for drug design.

Unique Spirocycles in drug discovery

CFs NHBoc o . /O
o Gooo o Wy oy U o °
O Oﬁ SN oo RN 1 O\_LN/_\N%Ni N"So
N N — }\l/ (17 Nﬂe

) m%
H /f/ Me

E

(0]
Antivasopressin agent mPGES-1 inhibitor Sitafloxacin Buspirone Enadoline
US2015/344489 WO 2012/076673 A1 Fluoroquinolone antibiotic Treatment of anxiety disorders Highly selective k-opioid agonist
AbbVie Boehringer Ingelheim Daiichi Sankyo Co. Mead Johnson only P 9

Case studies

Unique properties:

= 3D-shaped;

Fsp3-rich;

conformationally restricted;

= functionalization of pharmacophores;
= entry into novel chemical space.

EN300-380967

Agonist of the APJ receptor
W02018/93580, 2018, A1
Amgen Inc.

&

We offer: more than 50 of three-cyclic building blocks from stock on a 5-10 g scale

. NH, NH, 0 CO,H
F
EN300-1589177 EN300-6493533 EN300-1670143 EN300-380967 EN300-384325 EN300-366112 EN300-306200
FF FF FF NH,
an 15N 0 PO ¥ P VT T
Nt NH, NH, CO-L CO,H
EN300-7500481 EN300-7471598 EN300-7500499 EN300-7500501 EN300-7500418 EN300-7465653 EN300-26673912
F. F F. F F. F [o)
NH, NH, NH, CO,H COH
EN300-7500480 EN300-7465108 EN300-7500498 EN300-26623731 EN300-7455375 EN300-7463893 EN300-7743292
F_F
F F F
N N
N H N H N N
H N H H
H
EN300-7461038 EN300-7563711 EN300-26674230 EN300-1659042 EN300-6739582 EN300-1692343 EN300-1654152
0. Io) o
» Cof . (
N N
N N H H H N H
H
EN300-312488 EN300-1272044 EN300-6474696 EN300-6481921 EN300-251624 EN300-6732790 EN300-216727
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" P(O)Me,-containing Building Blocks .
for Drug Design

Introduction

Phosphine oxides belong to a chemical class seldom employed in drug design. However, the FDA-approval of Brigatinib drug
(ARIAD Pharm.) in 2017 may further inspire application of this unique functional group in medicinal chemistry. The highly ionic
P=0 bond imparts a number of important drug-like properties, including decreased lipophilicity, increased aqueous solubility,
H-bond acceptor ability, and high metabolic stability.>-* Herein we have designed and synthesized a library of phosphine oxide
derivatives for drug design.

(0]
b~ O\ _
~o o (el \ al R
H
N N Z g
X SOV S & SAeH
= N Z N = N
I§ ° St Y e
N N~ N cl N N I
o
- ®
Anti-cancer drug Brigatinib (Alunbrig) Phoshodiesterase inhibitor TYK2 inhibitor ATR kinase inhibitor BCL6 inhibitor

W02018/153969, A1
Bayer Pharm.

W02018/108704, A1
Boehringer Ingelheim

W02017/108203, A1
Griinenthal GmbH

W02018/075937, A1

ARIAD Pharm.
2016 Nimbus Lakshmi

Discovery of Brigatinit

~0 ‘ P(O)Me,-group:

~N
o 0 o=pP— .
T activity » chemically stable;

1

1

H H '

N\l/N N H  H :

N : 1
'\l\;[d [) Tselecﬁvity 7\}/\;[ i » metabolically stable;

Cl 1

1

1

1

1

1

1

1

1

« H-bond acceptor;

~C

N N\)

« increases solubility;

Brigatinib . .
L « decreases lipophilicity.

We offer >30 unique P(O)Me,-containing derivatives on a 5-50 g scale from our stock.

\ \
\ 0=p—
o:‘P— O=p— o= ‘pf O=P—

ij”“ @ Cj”” @
NH, CO,H

NH, O,H
EN300-6488766 EN300-106961 EN300-1722748 EN300-1143522 EN300-761779

Oy / \ \
S (oN NH —p_ —p—
O:Q R \P/ 2\ 0=P 0o=P
7 S xR
N\ P~NH | ©
N 2 /N‘N/ NH, NG

NH, | SO,F SO,NH,

EN300-1709977 EN300-6732145 EN300-6512645

EN300-6481497 EN300-1703181
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Br | 3
Br OH

EN300-6490220
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EN300-1703179

EN300-6492795
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EN300-6493558
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EN300-174270
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EN300-367266

EN300-6730159
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N
H

EN300-761256

EN300-6736201
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EN300-794508

EN300-6731910
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EN300-6497225
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Sulfonyl chlorides (-SO,CI) are widely used in medicinal chemistry and agrochemistry as precursors to
pharmacologically important sulfonamides. Many sulfonyl chlorides with heteroaromatic substituents,
however, are unstable due to SO, extrusion. More stable sulfonyl fluorides (- SO,F) in many cases are
the only option to synthesize the desired sulfonamides. They are less reactive, so that they might even
have a free aliphatic amino groups in their structure. Besides unique monofunctional sulfonyl fluorides,
Enamine offers a wide array of scaffolds and linker compounds.

O
F o H,N
4 ]
O [¢]
M SN Nen &
g N g N/\
v Cl N\ \r N
( )\g A §
~N \ / F \N | |
/ﬁ .
Fs
Antagonist of V1B Modulator of RORyt Inhibitor of BUB1 Inhibitor of ALK Inhibitor of MKNK2
WO 2014/140186 WO 2015/111870 WO 2013/50438 WO 2013/132376 WO 2015/74986
AbbVie Johnson & Johnson Bayer Pfizer Bayer

Properties of sulfonyl fluorides

FN -S0, fN FN +RNH,
—_—
N/)\SOZCI decomposes N/)\C| N/)\SOZF

Unstable Stable

N - stable to moisture
(\/)\ - improved selectivity
N >SO,NHR .
- orthogonal reactivity to many other
functional groups

-SO,F probes in chemical biology
The SO,F group covalently binds to the residues of serine,
threonine, tyrosine, lysine, cysteine, and histidine in
proteins. Sulfonyl fluorides are widely used as chemical
probes and covalent protein inhibitors.

Our offer: >200 Sulfonyl fluorides (-SO,F) in gram amounts in stock
Custom synthesis of further analogues and compound libraries

SOF
SO,F SOF ;)
nfi s o S & Cy s
r_:r HN N N N
HN N N H N H
H
EN300-225846 EN300-270308 EN300-226224 EN300-226222 EN300-226179 EN300-226177 EN300-200439
N N=-N B
7\ (/— \ B NN “ Z Z
Q\so; N)\SOF <N)\SQF Ay o ! I
2 . SO.F N N
N | \ s ’ NSO &7 N7 YSOF N7 SO F
EN300-252900 EN300-74384 EN300-244447 EN300-244492 EN300-244367 EN300-252004 EN300-248849
SO,F
B P S NO, ON Ny SOF QO,Me
g @ > > » ®

N7 SO, F SN N soF N“so,F NTsoF N SO,F

EN300-78717 EN300-226205 EN300-82621 EN300-267116 EN300-255860 EN300-216870 EN300-79986
e
TL Ry S Ci ¥ 3 b

P N, o o 5 SO,F _

N "SOF NP Nso NJ\SO:F N SOF s NTsoF
EN300-371070 EN300-17777 EN300-318303 EN300-246662 EN300-96915 EN300-225015 EN300-346019
NN HN 0,0 ao,s Q‘Q
) ®

SO,F HoN SO,F SO,F SO,F aoss SO,F SO,F \©\
EN300-139851 EN300-140462 EN300-134143 EN300-141937 EN300-141938 EN300-134722 EN300-314852
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The organic chemistry of the pentafluorosulfanyl group (SF,) has been developing since 1950's. As the
SF, group is larger and more lipophilic than the CF, one, it is often considered as a
“super-trifluoromethyl group”. Over the past decade, the SF,-containing aromatic compounds have
found great practical application in medicinal chemistry.

SFg

H
@/ N\/\CF3 ’\E: o O/ J~N SFg
SNy 0

SFg N;\o
S
(AL

/

dNH
Inhibitor of Mps-1 Inhibitor of CB2 Antagonist of EP2 receptor Modulator of DRD3 Antagonist of GRM2
WO 2012/130905 WO 2009/105306 US 2016/89364 ‘WO 2006/108700 WO 2016/87489
Bayer Abbott Bayer GlaxoSmithKline Janssen
NO, SFs CFs SCFs ocF, F Properties
COzH CO,H . .
2 : cozH COH o:48 COH - One of the most electron-withdrawing
Poimo 4.60 4.82 5.11 5.15 5.16 5.28 groups
50:50 . . -
- high chemical and thermal stability

Lipophilicity () of substituent X ) ’ -
- high lipophilicity

X SCFs Sk, OCF, CF; F H

T 1.44 1.23 1.04 0.88 0.14 0

Our offer: >30 SF.-buiding blocks in gram amounts in stock. Custom synthesis of further analogues
and compound libraries

SFs Br SFq SFg NH, SFe Br SFs <o
EN300-29892 EN300-129955 EN300-136698 EN300-131367 EN300-204011
SFs SFs SFg SFs_ i SFs SO,Cl
\©\NOZ \©\COZH \©\SOZCI SO,NH, \©/
EN300-67610 EN300-135382 EN300-131608 EN300-130393 EN300-154743
SFs SFs NH, SFs NH; sk s Je
EN300-254687 EN300-251966 EN300-243790 EN300-130400 EN300-1704475
References
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Introduction

The Stille reaction has become one of the most powerful synthetic tools in organic chemistry. The Stille coupling as a versatile
C-C bond forming reaction between stannanes and halides or pseudohalides, has very few limitations on the R-groups. Today,
the Stille reaction constitutes a reliable and often-used method for the construction of carbocyclic and heterocyclic rings.
Stannanes are stable and allow to prepare alternatives to unstable boronic acids or to be used in click chemistry.

NTINES
N= S
NH
o
o
Antibacterial agent Modulator of orexin receptor Antagonist of orexin receptor Simeprevir (TMC 435) WO 2014/074422
US 1997/5635501 US 2016/46640 WO 2008/147518 NS3/4A protein inhibitor Syk inhibitor
Pfizer Johnson & Johnson Merck & Co. Janssen Merck & Co.
Advantages
o F o E
7N N X N X
! ! e 2 00O
N N + Br S N S N
‘T)\B(OH)z ‘T)\S“Bus Obﬂ F o Ny o) F
\
does not exist the coupled product
US 2003/6559166, Merck & Co.
Reactivity Properties
N 1 pdo N )\ N - readily prepared, purified and stored;
C|/<S_>\SnBu Br/(_> — CI/QD\(/J - tolerate a wide variety of functional groups;
igan . . . oy
¢ S - require mild reaction conditions;

Synthesis of bithiazoles using Pd-catalyzed reactions in - not sensitive to moisture or oxygen;
which Stille is superior to Negishi and Suzuki couplings. - allow to prepare alternative compounds to unstable boronic acids
Our offer

[N N \ [/—N SBu3 ShBug

A\ U 3

@Sﬂmz Q\S“BUS " <N3\$m3 Ny~ N\NJ\ ah
| \ | NJVN “N

EN300-267123 EN300-1709087 EN300-220587 EN300-367391 EN300-222910 EN300-384295 EN300-364396

[l\\l /(r\\l i,N l.N @—N MeO \fN
0)\91313 O)\ShBus /o»\s“B“B /o»\aﬁl.@ N O>\818113 n N/)\Sﬂaj

g7 " SBuz

EN300-224791 EN300-345757 EN300-344098 EN300-374371 EN300-225595 EN300-331576 EN300-378707

N Buz N 2‘ Q\ N >N
i Nj B N N B f
ks_>\5m303 Qs\ (s)\s“B“S /S»\SwBua S»\Smua /QQ\SWQJ:‘, ~o N/)\S“B”

EN300-218268 EN300-184306 EN300-222510 EN300-225022 EN300-366813 EN300-332404 EN300-384135
SBu
. S Bus N N N NN N—(S’IBU:; . 3F d
! C 7\ oo\ X
\ 7 N = N
U \g N, PSS N
/QS S)\Sun3 318u3 H s~ ~SBuz \N,N - | | /)\
| N N SBuj
EN300-345695 EN300-640717 EN300-393387 EN300-371058 EN300-1590553 EN300-396815 EN300-392897
References
1 C. Cordovilla, ACS Catal. 2015, 3040. 3 K. C. Nicolaou et al. Angew. Chem. Int. Ed. 2005, 4442.
2 M. M. Heravi et al. Tetrahedron. 2014, 7. 4 0. Krebs et al. Org. Lett. 2005, 1063.
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Amino acids are a privileged class of building blocks in drug design.

. . . . H H
Synthesis of new unusual amino acids has always been in focus of o
Enamine’s research since its foundation 26 years ago. We are proud to offer e
the world’s largest collection of unnatural amino acids from our stock and j\(&oo

. . . . 0]
offer our skills and expertise in synthesis of custom compounds or compound R Y,
libraries. >|/NH
Boceprevir
Our offer: antiviral drug
- Over 3,000 amino acids in stock on a gram scale, racemic mixtures and pure enantiomers
- Over 1,000,000 synthetically accessible REAL amino acids, lead time 5-6 weeks, feasibility 75%
- Focus on DNA-encoded library synthesis: supply of Fmoc-derivatives in umol amounts
- Custom synthesis of amino acids, their derivatives, and compound libraries
Amino acids with charged side chains
HO O NH, L
HO\?O 0, « NH. N/’:NH N/\\j\‘
Q HO A l
HoN' YCOzH yoeo N7 coH AN ~COH N7 COzH Noocon HaN"COH
EN300-63952 EN300-762992 EN300-148730 EN300-150853 EN300-149315 EN300-762993 EN300-156012
Amino acids with polar and hydrophilic side chains
OH OH OH 0s.2 0, n q g—o
~S. S=
¥ < L. A T X S
HoN7 SCOH HoN™ "COH H HN7 S COH N TCOM HoN7>COH H,N” YCOH
EN300-703157 EN300-222053 EN300-134916 EN300-217200 EN300-188723 EN300-88021 EN300-205771
Amino acids with hydrophobic side chains o
Sz 3
SH Q\ CO,H
N
>S\ j\/ %co H @ N‘J /\"‘/HZ
HoN" “COoH HoN' COLH H2N™ "COH N coM N z HoN” > COLH
EN300-114441 EN300-58167 EN300-34663 EN300-762994 EN300-344208 EN300-182109

EN300-178651

Conformationally restricted amino acids

H
& <. (X : @t Ce
H CO,H H COH u CO,H N7 COoH N"%o,H
NS COH H H 2
HoN" COH
EN300-28750 EN300-30421 EN300-58616 EN300-762995 EN300-33992 EN300-762996 EN300-89725
Fluorinated amino acids
E CF3 COLH
F FF F 2
h >’O F
F F & - I\ NH,
HN7COH N7 COH N7 TCO-H
HoN" "COH N
HoN7 S CO,H N 2 2 H HoNT ~CO,H H
EN300-93448 EN300-65367 EN300-762997 EN300-89720 EN300-89756 EN300-53088 EN300-99675

p—and y-Amino acids

N
OH cou COH 0. /\ |
N N COM HN COzH
NH;

HN—/ COH H COzH NH;
NH;

EN300-302182 EN300-762998 EN300-762999 EN300-686983 EN300-198745 EN300-746143 EN300-717434
Polyfunctional, DEL-compatible amino acids

Br,
COH Br
Br,
0 I 2:\ B o o
> 2
NN 0\ NH;
HoN N" "coH N
H N
H

H N HoN” ~COH
H HN COH

[EN300-66130 EN300-763005 EN300-332806 EN300-132362 EN300-150920 EN300-85120 EN300-716305
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