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purification laboratory

ÅHPLC lab carries out purifications  for 7 synthesis teams (35 
chemists) :

ÁPurification of compounds coming from standard synthesis or 
parallel synthesis

ÁChiral separations

Á3500 new molecules to be purified per year with high purity rate 
(>95%)

ÁFrom mg up to  hundred grams 

ÁUsing Devices:  D.A.C Columns (id: 50, 60, 80mm), 2 automated 
LC with MS triggered (Normal phase 30mm and reversed phase 
20mm), analytical LC systemé and SFC/MS, Prep SFC



Chiral separation



Chiralpack AD-H
250x4,6, 5µm

Chiracel OD-H
250x4,6, 5µm

Chiralpack IC
250x4,6, 5µm

MeOH

EtOH

IpOH

EtOH/IpOH (50/50)

MeOH/IpOH (50/50)

Signal UV
(total 220-420nm)

Chiralpack AD (250x21mm, 5µm), 90% CO2 + 10% EtOH (+0,3 IPA),  50 
mL/min, 10MPa, 35°C, V.inj. 2,5 mL

Preparative scale Purity check

Chiralpack AD (250x4,6mm, 
5µm), 90% CO2 + 10% EtOH 
(+0,3 IPA),  3 mL/min, 10MPa, 

35°C,
V.inj. 10µL

Chiral SFC
Analytical Screening 
6 stationnary phases: Chiralpak AD ®, Chiralcel OD ®, Chiralpak IC ® and AS, Chiralcel ® OJ and Whelk-O1 ®

6 modifiers: methanol, ethanol, isopropanol, methanol/isopropanol 50/50, ethanol/isopropanol 50/50

Flow rate: 3 ml/min

Pressure: 10MPa

Temperature: 35°C
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AD
IC

Purity check of

the fractions after purification
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Column: Chiralpak AD 250x4.6mm ,mobile phase: CO2/modifier/IprNH2 70/30/0.1 v/v:v, flow rate: 3 ml/min, temperature: 35°c, pressure: 10MPa

Methanol 

methanol / isopropanol

isopropanol

ethanol

ethanol / isopropanol

Chiral SFC 



Column: Chiralpak AD 5µm; 250*4.6mm

Flow rate: 3 ml/min

Mobile phase: CO2/modifiers 80/20 (v/v)

Outlet pressure: 10 MPa

Temperature: 35°C

Injection volume: 10µl

modifier

selectivity with different modifiers; A: CO2/Methanol/Isopropanol;

B: CO2/Ethanol/Isopropanol; C: CO2/Methanol; D: CO2/ethanol; E: 

CO2/Isopropanol

elution order inversion with different modifiers

A: MeOH; B: EtOH; C: IpOH; D:MeOH/iPOH; E: EtOH/IpOH

Column: Chiralpak AD 5µm; 250*4.6mm

Flow rate: 3 ml/min

Mobile phase: CO2/modifiers 70/30 (v/v)

Outlet pressure: 10 MPa

Temperature: 35°C

Injection volume: 10µl
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Chiral SFC:

Bd hausmann



SCREENINGCHIRALPAK IC, 15% EtOH, CD26030-Aug-201021:56:07
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207_ETOH_15%_IC_3 2: Diode Array 
TIC

3.16e7

5.89

1.12

7.39
8.23

12.39

207_ETIP 18%_IC_2 2: Diode Array 
TIC

3.81e7
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1.100.02

5.31 5.73

7.61

207_MEOH_25%_IC_NC 2: Diode Array 
TIC

3.49e7

5.97

8.69
9.44

14.43

207_IPOH_15%_IC_NC 2: Diode Array 
TIC

3.15e7

5.56

1.100.94 4.84

6.31
6.88

8.10

207_MEIP_21%_IC_NC 2: Diode Array 
TIC

3.45e7

6.06

9.15

15.07

Chiral SFC
- EXAMPLE

Column : chiralpak IC 250x4.6mm 5µm

Pressure : 10 MPa

Temperature : 35°C

Flow rate : 3 ml/min

CO2/EtOH 85/15

CO2/IPOH/EtOH 82/9/9

CO2/MeOH 75/25

CO2/IpOH 85/15

CO2/MeOH/IpOH 80/10/10

(R,S)
(R,R)

(S,S)(S,R)

(R,S)

(R,R)
(S,S)

(S,R)

(R,S)
(R,R) (S,S)

(S,R)

(R,S)
(R,R)

(S,S)

(S,R)

(R,S)

(R,R)

(S,S)

(S,R)



Chiral SFC: 
EXAMPLE: 3 asysmetric centers

8 isomers

Column : chiralpak AD 250x4.6mm 5µm

Mobile phase: CO2/ Ethanol 70/30

Pressure : 10 MPa

Temperature : 35°C

Flow rate : 3 ml/min

1
2

3

4+5

6

8

7



Chiral  SFC Data (613 isomers mixtures)
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Chiralpak AD

Chiralcel OD
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Chiralcel OJ



Achiral screening
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Achiral separation: « method development »

Mixture to be
purified

Analytical screening  gradiant
mode (from 2to 6 colums)

Analysisin isocraticmode with the 
« best» column

First prep injection: small volume of 
a concentrated solution

Injection of samples with increasing 
volume 

« stacked injection»

ANALYTICAL 
SCALE

PREPARATIVE

SCALE



Method development
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2-ethylpyridine (Princeton Chromatography)

NH
2

Si
Aminopropyl (Phenomenex) SiNdiethylaminopropyl (PC) 

N
SiCyanopropyl (PC)

Pursuit diphenyl (varian)
O Si

synergi Polar RP (phenomenex)

discovery HSF5 (supelco)

Aromatic phases

Stationnary phases

polar phases 

Chiral stationnary phases

Polysaccharide phases
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Modifier: methanol+0.3% IPNH2

Method development

mobile phase:  gradientCO2 / Co-
solvant from 5% to 70%

Temperature: 35°C

Pressure: 100 Mpa

Flow rate: 3 ml/min

Mobile phases 

grad1

6 columns 1 gradient= 84 minutes



SCREENING NON CHIRALEPPU MeOH+base - Grad 5-65% - 35*C- 100 Bars24-Aug-201010:20:38
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mel_test_toledo_5 2: Diode Array 
254

2.41e5

2.00

1.231.11 2.50

mel_test_toledo_4 2: Diode Array 
254

2.33e5

1.74

1.441.31 4.64

mel_test_toledo_3 2: Diode Array 
254

1.93e5

2.11

1.70 4.31
3.16 4.68 6.34

mel_test_toledo_8 2: Diode Array 
254

1.64e5

2.31

1.72
4.76 5.865.14 9.10

mel_test_toledo_9 2: Diode Array 
254

2.24e5

2.13

1.571.41
5.58

6.93

mel_test_toledo_12 2: Diode Array 
254

2.18e5

1.45

1.20
2.412.19 2.65

mel_test_toledo_polar_RP 2: Diode Array 
254

1.74e5

3.07

1.98 2.53 3.833.55
4.04

mel_test_DIOL 2: Diode Array 
254

2.37e5

2.50

1.64 2.91 6.07
5.933.12 7.29 8.13

mel_test_SILICA C 2: Diode Array 
254

2.70e5

2.24

1.37 3.512.46 7.616.815.48 7.09

Silica C

Diol princeton

Polar RP 
phenomenex

Pursuit diphenyl 
Varian

Amino phenomenex

2 ethylpyridine 
Princeton

Cyano princeton

DEAP princeton

HSF5 supelco

caffeine

P-nitrophenol

Chlorthalidone

flavonenabumetonewarfarin

haloperidol

SCREENING NON CHIRALEPPU MeOH+base - Grad 5-65% - 35*C- 100 Bars24-Aug-201010:20:38

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00
Time-22

100

%

mel_test_toledo_16 2: Diode Array 
254

2.39e5

2.07

1.45

1.55

5.04

4.89

6.81

PPU princeton

Anayltical screening

Method development
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diphenyl

HSF5

C18

Cyano

amino

2-EP

POLAR  RP

screening: step 1 gradient mode

Column: 150*4.6mm 5%m

mobil phase : A: CO2   B: Methanol

B: de  5% to 65%

Flow rate: 3 ml/mn

Temperature: 35°C

Pressure: 10MPa
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Détection: UV(DAD)

MS detecTor: APCI probe

Parameters:

corona: 9µa               cone: 30V                                                   

extractor: 3V             RF lens: 0.8V              

Source T: 140°C       Desolvation T: 450°C         

Cone gas flow: 30 L/hr                                      

desolvatation gas flow: 400 L/hr

Step 2: analysis in isocratic mode

Why isocratic mode?

VThe aim is to isolate one or 2 compounds 

VWe use the stacked injection mode in preparative scale



2 Columns

Column: Cyano  150x4.6mm

Mobile phase: CO2/MeOH/ 95/5

Temperature: 35°C

Pressure: 10MPa

Flow rate: 3 ml/min

Column: 2-ethylpyridine 150x4.6mm

Mobile phase: CO2/MeOH/ 95/5

Temperature: 35°C

Pressure: 10MPa

Flow rate: 3 ml/min

Column: cyano+2-ethylpyridine 

150x4.6mm

Mobile phase: CO2/MeOH/ 95/5

Temperature: 35°C

Pressure: 10MPa

Flow rate: 3 ml/min

Dual columns
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Preparative scale



Scale up on the preparative device

Analytical scale

Preparative scale

Column: 2 ethylpyridine 

150*4.6mm

eluent: CO2/Methanol 90/10

Flow rate: 3 ml/min

Injected amount: 50µg

Column: 2 ethylpyridine 150*21mm

eluent: CO2/Méthanol 90/10

Flow rate: 50 ml/min

Injected amount:  1mg

Collection mode: time



Column: 2-ethylpyridine

Mobile phase: CO2/MeOH  8O/20

Sample: 2-amino benzophenone + (4-amino -3-nitro ςphenyl)phenyl-

Methanone)

Amount: 14mg

Flow rate: 50ml/min

Temperature: 35°C

Pressure: 10MPa

Conc: 28mg/ml

Volume: 500µl

Conc: 20mg/ml

Volume: 0.7 ml

Conc: 14mg/ml

Volume:1 ml

Conc: 5.6mg/ml

Volume: 2.5ml

Conc: 3.3mg/ml

Volume:5ml

Injection volume 
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Injection: 14mg for each  injection

Les champs Elysées
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Column: 2 ethylpyridine 150x20MM

Mobile phase: CO2/MeOH 90/10

Flow rate: 50 ml/min

Outlet pressure: 100 bars

Sample: 0.5 ml DMSO

54321
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a: CO2/MeOH 95/5

b: CO2/MeOH 90/10

c: CO2/MeOH 85/15

d: CO2/MeOH 80/20

e: CO2/MeOH 70/30

f: CO2/MeOH 60/40

g: CO2/MeOH 50/50

DMSO

abc
d
e
f

g

Injection of DMSO with different mobile phases

Behaviour of DMSO in SFC?

t0

Injection in DMSO
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Column: 2 ethylpyridine 150x20MM

Mobile phase: CO2/MeOH 90/10

Flow rate: 50 ml/min

Outlet pressure: 100 bars

Sample: 5mg in MeOH

Column: 2 ethylpyridine 150x20MM

Mobile phase: CO2/MeOH 90/10

Flow rate: 50 ml/min

Outlet pressure: 100 bars

Sample: in DMSO

NH
2

O

O

NH
2

NO
2

DMSO

No modification of the peak shape

No modification of the retention time

Injection in DMSO



Final analysis

Column: aminopropyl 150*21mm

MP:  CO2/Methanol 80/20

Injection solvent: DMSO/MeOH 20/80 v/v

Injected amount: 135mg /inj

Flow rate: 50 ml/min

Collection mode: time

DMSO
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Injection in DMSO
Analytical scale Preparative scale

Column: aminopropyl 150*4.6mm

MP:  CO2/Methanol 80/20

Flow rate: 3 ml/min



Analytical scale Preparative scale

Column: 2-ethylpyridine 150*4.6mm

MP: CO2/Methanol from 20% to 70%

Flow rate: 3 ml/min

Column: 2-ethylpyridine 150*21mm

MP: CO2/Methanol from  15% to 40%

Injection solvent:  DCM/MeOH 30/70 v/v

Amount: 75mg /inj   45g   Ÿ 667 inj

Flow rate: 50 ml/min

Collection mode: time
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Injection in DCM
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Injection in DMSO + DCM

Column: DEAP150*21mm

MP: CO2/Methanol (0.3% IPNH2) 70/30

Injection solvent:  DCM/MeOH/ DMSO 45/45/10 

v/v/v

Amount: 13.5mg /inj

Flow rate: 50 ml/min

Collection mode: time

Stacked injection

DMSO



INJECTION 

SOLVENT

CONCENTRATION PRODUCTIVITY

MeOH/IpOH 50/50 7mg/ml 170mg/h

MeOH/IpOH/DCM

25/25/50

13.5mg/ml 324 mg/h

DCM 100 20 mg/ml 435mg/h

Column: Chiralpak IC 250x4.6mm

Mobile phase: CO2/MeOH/ IpOH 90/10/10

Temperature: 35°C

Pressure: 10MPa

Flow rate: 3 ml/min

Preparative scale

Column: Chiralpak IC 250x20mm

Mobile phase: CO2/MeOH/ IpOH 90/10/10

Temperature: 35°C

Pressure: 10MPa

Flow rate: 50 ml/min

Injection in DCM


