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Workload

Technology must ‘fill the gap’

Workload

Resources
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Reaction Step details

Triazole formation

Piperidine formation
Mitsunobu coupling

Buchwald amine arylation

Reduction amination

Purinone formation

O-alkylation

Thiourea formation
Pyrazole formation
Pyridone formation

Carbon acylation

Thermal decarboxylation

Pyrrolidinone formation

Buchwald ether coupling

� '�� 	���
8	������������� �� 	������	���

	��������� �����8�	

:�������	?
Imine formation

Diketohydrazone formation

NO2 reduction

Thiourea formation

Pyrimidine formation

Nucleophilic addition

Enamime formation

Imine cyclization

Boronic acid Mannich rearrangement

Imidazole formation

Urea formation

Sulfonamide formation

Dianiline 5 ring

Reductive alkylation

Suzuki coupling

Ugi
Quinoline formation

Deprotection

N-alkylation

Nucleophilic substitution

Amide formation
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1st Crop : 92%ee
2nd Crystallisation : 99%ee
Overall yield : 32%

MeCN / H2O 13:1
40 Volumes

N

NH2
N

NH2

OH

OH

OH

O

OH

O

1st Crop : 98%ee
Yield : 45%

MeOH / Water 10:1
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EtOH / MeOH 1:1
40 volumes

1st Crop : 99%ee
Yield : 31%
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Solvent
Solubility of 

Impurity @ RT 
mg/ml

Solubility of 
product @ RT 

mg/ml
Water <1 34
Methanol 14.00 86
Acetonitrile 61.00 15
Ethanol 10.00 74
Acetone >100 78
Acetic acid >100 >100��	
���

� 
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Acetic acid >100 >100
2-Propanol 7.00 15
2-Butanone 85.00 65
Tetrahydrofuran >100 34
Ethylacetate 43.00 16
Butyl Acetate 40.00 14
t-amyl OH 4.00 17
Dichloromethane >100 36
Diisopropylether 5.00 12
Toluene 22.00 8
Heptane <1 3
1M HCl >100 >20
1M NaOH <1 >20
1M NaHCO3 <1 <1
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Greater percentage of 
successful library elements 
(discovery). Optimized reactions 
(process)

L H H
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L

n

Vary prescribed reaction parameters around initial 
conditions. Automatically done based on statistical 
optimization tools such as Simplex and DOE.

Collect via Fraction Collector (Discovery)
Prep via repetitive segments (Process)
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300uL Reaction
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Sampling “Heart Cuts” from the Flowing Segments

Primary flow

Primary flow

Mixer 

Sample 
loop

Injecting onto HPLC

Dilution
syringe
2500 mL

Sample
syringe
25 mL

Solvent

HPLC flow

HPLC flow
Waste

Mixer 
tube

Injection 
loop



KI + KIO3 + NaH2BO3
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No local excess of acid
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Mixing Test from Competing Fast and Ultrafast Chemistries*

redox chemistry
(monitor at 353 nm)

acid-base chemistry
(colorless)

*Guichardon Chem. Eng. Sci. 2000, 55, 4245
Ehrfeld et al Ind. Eng. Chem. Res. 1999, 38, 1075
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Comparison of Narrow Tube and Static Mixers
0.010" tube mixer compared with ASI mixers, 10 to 20ul/s velocity, 0.040" ss loop, no valve inline
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Mixing Technology Comparison using Iodate Test System
Lower Absorbance = Better Mixing
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