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We offer >100 unique piperazine analogues on a 5-50 g scale from stock. 
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More than 100 FDA-approved drugs contain the piperazine moiety.1 Piperazine-based analogues may advantageously alter 
important pharmacokinetic properties when grafted onto molecular scaffolds.2-5 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.6 Herein we have designed and synthesized a library of piperazine analogues for drug design.
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We offer >50 unique sugar-like derivatives on a 5-50 g scale in stock. 

Design

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.1 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.2-5 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.
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The fragment of benzene comprises to the structure of more than 500 FDA-approved drugs.1 In 2012, Stepan and coworkers 
showed that bicyclo[1.1.1]pentane skeleton could act as a saturated “nonclassical phenyl ring bioisostere”.2-6 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.
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Bicyclo[1.1.1]pentane
>100 patents
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The residue of benzene comprises to the structure of more than 500 FDA-approved drugs.1 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   
γ-secretase inhibitor.2 Since then, the core of bicyclo[1.1.1]pentane is often used in the design of analogues of natural 
compounds,3 peptide studies,4,5 medicinal chemistry,6,7 and supramolecular chemistry.8 Herein we have designed and              
synthesized a library of saturated mimics of the para-benzene ring for drug design.
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We offer >100 unique sulfoximines on a 5-50 g scale from stock. 

Sulfoximine group: 

• has high chemical and metabolical stability; 
• increases aqueous solubility; 
• serves as H-bond donor and acceptor. 

Design

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.1-6 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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- readily prepared, purified and stored;
- tolerate a wide variety of functional groups;
- require mild reaction conditions;
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- allow to prepare alternative compounds to unstable boronic acids
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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.
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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.    

We offer
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Organic azides became enormously popular for their participation in the Cu(I)-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 
variety of research fields with significant contributions to the fields of bioconjugation and drug discovery.
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Over 15 unique silicon-containing building blocks on a 1-30 g scale from stock. We also have designed a library of silicon-containing building 
blocks for drug discovery programs. These molecules can be synthesized upon request within 4-6 weeks. 

We offer
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Advantages of “Silicon Switch”:

 Larger C−Si bond length (C–C = 1.54 Å, C–Si = 1.87 Å) →
changes in the interactions with specific proteins.

 Increase in lipophilicity → improved cell penetration and
selectivity.

 Difference in bonding preferences: Si prefers higher coordination
numbers → access to compounds for which corresponding
carbon analogs are not available.

Design

Figure 1. Examples of silicon-containing molecules of medicinal interest.  
 

Silicon-containing compounds have been largely ignored in drug design until recently.1 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).2-6 Herein we have designed and synthesized a library of silicon-containing building blocks  for drug 
design.

Introduction

Silicon-Containing
Building Blocks for Drug Design 



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

BB@enamine.net, www.enamine.net

References
1. C. K. Jones  et al. J. Med. Chem. 2011, 54, 7639.
2. A. Scozzafava et al. Curr. Med. Chem. 2003, 10, 925.
3. M. I. Page et al. J. Phys. Org. Chem. 2006, 19, 446.

4. M. Inagaki et al. J. Med. Chem. 2000, 43, 2040.
5. M. Jiménez-Hopkins et al. Org Lett. 2008, 10, 2223.

O
S

ON
H

EN300-41338

OS
ON

H

EN300-36893

O
S O

N
H

EN300-225999

OS
O

N
H

EN300-216075

N
H

S
O

O

EN300-225136

O
S O

N
H

Ph

EN300-220545

OS
O

O

N
H

EN300-6491288

EN300-6736439

N
H

S
O

O

EN300-768716

OS
O

N
H

EN300-748722

OS
O

N
H

EN300-1697886

OS
ON

H

EN300-6729929

O
S O

N
H

EN300-821320

N
H

S
O

O

EN300-1588351

EN300-45049

O
S

ON
H

EN300-75081

O
S

O

NH

EN300-312734

N
H

S
O

O

EN300-204179

HO2C
S

O

ON
H

EN300-5416524

OS
ON

H

EN300-697272

O
S O

N
H

EN300-1588927

EN300-393151 EN300-1615840

N
H

S
O

O

N
H

S
O

O

O
S O

N
H

EN300-211206

O
S O

N
H

EN300-746479

Ph

Ph

Br

N
H

S
O

O

N
H

S
O

O
N
H

S
O

O
Br

Br
Br

EN300-333773 EN300-1212453 EN300-1212454

OS
O

N

N
H

EN300-6490954

O
S O

N
H

HO2C OS
O

N
H

EN300-1587757

CO2H

EN300-393145

O
S O

N
H

H2N

EN300-107175 EN300-1588272

OS
O

H
N

N
H

EN300-6743781

OS
O

HN

N
H

OS
O

HN

N
H

O
S

ON
H

EN300-99172

O

O
S O

N
H

N

N
N

We offer >50 unique sultams on 5-50 g scale in stock.
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Design

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).1-5 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.

    Sultam group:

• easy N-alkylation 

(with K2CO3 as a base);

• metabolically stable;

• water soluble.
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We also have designed a library of cubane-containing building blocks for drug discovery programs. These molecules can be  
synthesized upon request within 4-6 weeks.
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HO2C

EN300-88072

Currently, we have synthesized 6 cubane-containing building blocks, that are available in our EnamineStore on a gram scale.
Our offer

Scheme 1. Literature synthesis of cubane-containing compound 1.4
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Herein, we synthesized cubane-1,4-diester 1 in 100 g scale following the literature protocol,4 and used it for the synthesis of
diverse cubane-containing building blocks (Schemes 1).

Synthesis

Figure 1. Modification and improvement of  activity of Leteprinim drug. Figure 2. Comparison of 2- and 3-dimensional 
body views of cubane and benzene.
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CO2
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Leteprinim Letepricube

Activity

Solubility

In 2016, chemists showed that replacing a benzene ring in the neurotropic compound Leteprinim with a skeleton of cubane  
beneficially affected activity and water solubility of the parent compound (Figure 1).1 Since then the cubane-containing building  
blocks are gaining high popularity in drug discovery projects, as mimics for the benzene ring (Figure 2).2,3
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We offer >30 unique P(O)Me2-containing derivatives on a 5-50 g scale from our stock. 

    P(O)Me2-group:

• chemically stable;

• metabolically stable;

• H-bond acceptor;

• increases solubility;

• decreases lipophilicity.
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Brigatinib

Discovery of Brigatinib 

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=O bond imparts a number of important drug-like properties, including decreased lipophilicity, increased aqueous solubility, 
H-bond acceptor ability, and high metabolic stability.1-3 Herein we have designed and synthesized a library of phosphine oxide 
derivatives for drug design.
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SF5-Building Blocks
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Our offer: >30 SF5-buiding blocks in gram amounts in stock. Custom synthesis of further analogues 
and compound libraries 
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The organic chemistry of the pentafluorosulfanyl group (SF5) has been developing since 1950’s. As the 
SF5 group is larger and more lipophilic than the CF3 one, it is often considered as a 
“super-trifluoromethyl group”. Over the past decade, the SF5-containing aromatic compounds have 
found great practical application in medicinal chemistry.
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Antagonist of EP2 receptor
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Modulator of DRD3
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- One of the most electron-withdrawing 
groups

- high chemical and thermal stability
- high lipophilicity
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Unnatural Amino Acids

Our offer:
- 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 µmol amounts
- Custom synthesis of amino acids, their derivatives, and compound libraries
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Amino acids with charged side chains

Amino acids with polar and hydrophilic side chains

Amino acids with hydrophobic side chains

Conformationally restricted amino acids

Fluorinated amino acids

Polyfunctional, DEL-compatible amino acids

β−and γ−Amino acids

Amino acids are a privileged class of building blocks in drug design. Synthesis of new unusual 
amino acids has always been in focus of Enamine’s research since its foundation 26 years ago. We 
are proud to offer the world’s largest collection of unnatural amino acids from our stock and offer our 
skills and expertise in synthesis of custom compounds or compound libraries. N
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We offer >100 unique morpholine analogues on a 5-50 g scale from stock.  
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More than 20 FDA-approved drugs contain the morpholine moiety, although it is often metabolically labile.1  Morpholine-based 
analogues may advantageously alter important pharmacokinetic properties such as lipophilicity and metabolic stability when 
grafted onto molecular scaffolds.2,3 Herein we have designed and synthesized a library of morpholine analogues for drug 
design.4-6

N

S
N

N
H

O

N

O
N

O

CF3

N

N

N
F

N
H

H
N

O

H
N

CO2H

O

N

N

N

O

NH

NH

Cl

Cl

NH
O

F3C

O

H
N

H
N

ON

N N

N N

N

O

O

HN

N
N

O HN N

O

O

N Boc

mPGES-1 inhibitor
WO 2012/076673 A1
Boehringer Ingelheim

Peptide deformylase inhibitor
EP 2015/2217226 B1

GlaxoSmithKline

Janus kinase inhibitor
US 2018/10072025 B2

Merck&Co.

Alpha 7 positive allosteric modulator
EP 2015/2504333 B1

Janssen Pharm.

Inhibitor of PI3K
US 2013/109670 A1

Pfizer
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Sulfonyl fluorides (-SO2F):
more options for drug design

Our offer: >200 Sulfonyl fluorides (-SO2F) in gram amounts in stock
      Custom synthesis of further analogues and compound libraries   
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Sulfonyl chlorides (-SO2Cl) 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 SO2 extrusion. More stable sulfonyl fluorides (-SO2F) 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.

Antagonist of V1B 
WO 2014/140186
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Inhibitor of BUB1 
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Inhibitor of MKNK2
WO 2015/74986
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The SO2F 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.

- stable to moisture
- improved selectivity
- orthogonal reactivity to many other 

functional groups

Properties of sulfonyl fluorides

-SO2F probes in chemical biology 
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Properties of benzoxaboroles:

 Low biotoxicity.
 Good solubility in water.
 They can coordinate to O and N.
 Ability to interfere protein synthesis.
 Covalent bonding- and nonbonding
      interactions with protein targets.
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Crisaborole (Eucrisa)
treatment of psoriasis and eczema

Anacor Pharm. 2016

Tavaborole (Kerydin)
antifungal drug
Novartis, 2014

SCYX-7158
antiprotozoal drug (reached Phase III)

Anacor Pharm. 2009

Vaborbactam
component of antibactrial drug Vabomere

 Rempex Pharm. 2017

Epetraborole
antibacterial (reached Phase II)

Anacor Pharm. 2009

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 trials1-9.

Introduction

Benzoxaboroles for Drug Design 
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Oxetanes

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

Antagonist of V1B 
WO 2014/140186

AbbVie

Modulator of RORγt 
WO 2015/111870

Johnson & Johnson

Inhibitor of BUB1 
WO 2013/50438

Bayer

Inhibitor of ALK 
WO 2013/132376

Pfizer

Inhibitor of MKNK2
WO 2015/74986

Bayer

- less lipophilic and more metabolically stable 
than a gem-dimethyl group;

- replacement for a metabolically and 
chemically labile carbonyl group;

- metabolically-robust analogue of morpholine.

- high chemical stability;
- high aqueous solubility;
- low lipophilicity; 
- high metabolic stability;
- hydrogen-bond acceptor ability.

Properties of Oxetanes
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Diazirines

Our offer: >30 building blocks from stock. 
      Custom synthesis of the diazirine building blocks and diazirine-containing ligands.
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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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Inhibitor of RSV
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2004, 1133. 

Inhibitor of TrkA
US 2012/258950
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Blocker of nAChRs
Mol. Pharmacol. 

2009, 1084.
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Upon irradiation of a ligand-target complex, a 
diazirine-containing ligand generates a reactive 
carbene that covalently binds the ligand to the target. - smallest photoreactive group

- excitation at 355 nm
- high chemical stability

Properties
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Heterocyclic scaffolds
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Our offer: over 100 different bicyclic heterocycles with two different halogens on a gram scale in stock.

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.

Synthesis of bioactive compounds
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Inhibitor of bromodomain-
containing proteins
WO 2017/91661

Detection of inhibitors of
 the HSF1 stress pathway

J. Med. Chem. 2017, 60, 180

Inhibitory activity against
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We offer >100 unique epoxides on a 5-50 g scale from stock. 

Design

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.1 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.2-5 Herein we have 
designed and synthesized a library of small heteroaliphatic epoxides for drug design.

Introduction

Epoxides for Drug Design 
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Macrocycles
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Macrocyclic motifs are commonly found in natural products and also interesting for Drug Discovery 
especially in efforts to tackle “difficult” targets with extended binding sites. The size and complexity of 
macrocyclic compounds make possible to ensure numerous and spatially distributed binding 
interactions, thereby increasing both binding affinity and selectivity. Macrocylic structure often provides 
necessary balance between degree of structural preorganisation (that may reduce the entropy cost of 
receptor binding as compared to linear analogues) and sufficient flexibility (comparing to common rigid 
(poly)cyclic cores) that can facilitate interactions with diverse dynamic protein targets. In addition often 
macrocycles have favorable ADME- and PK-properties. In spite of such attractiveness for medicinal 
chemistry the chemical space of macrocycles is still poorly investigated.

Features of Macrocycles 

- Possibility to go beyond "Ro5"
 
- "Friendly" ADME and PK

- Complexity / 3D-shape

- Novelty

Glecaprevir
Abbvie, anti-HCV

Ixabepilone
BMS, chemotherapy

Dalfopristin
Sanofi, antibiotic

- Balance between conformational
 confinement and flexibility

Enamine's o�er
Ring-expansion to build a 10-membered diamino scaffold

Ring Closing Metathesis (RCM) in synthesis of new 
macrocyclic scaffolds at Enamine

N
H N

O

O
N
H

N

O

S
O

N

N

O

N

N

N
N
H

N

O

X
N

NX
N
H

N

O

X
N

N

O

X
NH

O
X

N
H

N
H

O
cyclization ring-expansion

variation 
at 1st point

variation 
at 2nd point

R1
R1

R2

O

O CF3

MW 366
cLogP 0.98

N

CNMW 272
cLogP 2.02

O

N
HMW 315

cLogP 1.00

N
O O

MW 382
cLogP 0.58

O

S

N
MW 345
cLogP 1.64

N
H

O

O

NO
R2O

N
H

N R1

O

R2RCM-precursor
synthesis

HN

O

HO

R1

O
N

O OH

NH2
N
R2

O

N

RCM

R1

Further 
functionalization

GP

GP

GP

N
H

O

O

NO
R2

N
R3

R1

N
H

O

O

NO

N

N O
N
H

O

N
O

NO

N

N
N

N
H

O

O

NO

HN
O

OH
HO

N

O

O

NO

HN
S O
O

F
MW: 448 
cLogP 1.17 MW: 494 

cLogP 1.42
MW: 449 
cLogP 1.42

MW: 460 
cLogP 1.77

- Libraries of drug-like compounds 
with medium sized and macrocyclic 
cores

- MedChem-friendly compounds (pass 

common MedChem filters including 

PAINS)

- Validated macrocyclization chemistry 
(RCM, click, ring-expansion, 

macrolacton/lactamization, etc.)

- Validated scaffolds (>10 key 

intermediates available in 1-5 g)

- Decoration with diverse Enamine 
building blocks (150,000 in stock)

- Rapid library synthesis (3 weeks for 

parallel synthesis of up to 200 cmpds 

from available scaffold)
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CO2Et

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

Design

“Escape the Flatland” concept has already gained considerable attention in medicinal chemistry.1,2 Scientists are looking more 
and more now for 3D-shaped saturated building blocks.3-7 In this context, conformationally rigid bicyclic tetrahydrofurans are 
intrinsically promising for drug discovery. In continuation of our ongoing program towards novel building blocks for drug   
discovery,8-11 herein we have designed and synthesized a library of saturated mimics of the benzene ring with improved  
solubility in water.12
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Plant growth regulator
US 1987/467004 A

 Inhibitor of PI3K-γ
 US 2018/009816 A1

 Inhibitor of PI3K-γ
 US 2018/009816 A1

Antiviral agent
WO 2016/162405 A1

Inhibitor of histone diacetylase
US 2018/0099977 A1

Introduction

Saturated Bioisosteres of 
Benzene with Improved Solubility 
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We offer >100 unique CF3-pyridine analogues on a 5-50 g scale from stock 

Design

More than 100 FDA-approved drugs contain the pyridine moiety and the same amount was in clinical trials.1 Examples contain-
ing CF3-pyridine moiety include the antiviral drug Tipranavir  and drug candidates Taranabant, Velneperit, SB-705498. 
Besides, CF3-pyridine containing compounds have been playing a crucial role in agrochemistry.2,3 The introduction of 
fluorine-containing group alters important pharmacokinetic properties of molecular scaffolds.4 Herein we have designed and 
synthesized a library of CF3-substituted pyridine analogues for drug design and agrochemistry.

Introduction

Analogues of CF3-Pyridine
for Drug Design 

 




