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1st Crop : 92%ee
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Solubility of Solubility of
Solvent Impurity @ RT product @ RT
mg/ml mg/ml

Water <1 34
Methanol 14.00 86
Acetonitrile 61.00 15
Ethanol 10.00 74
Acetone >100 78
Acetic acid >100 >100
2-Propanol 7.00 15
2-Butanone 85.00 65
Tewahydrofan [ >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 HCI >100 >20
1M NaOH <1 >20
1M NaHCO3 <1 <1
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successful library elements Vary prescribed reaction parameters around initial
(discovery). Optimized reactions conditions. Automatically done based on statistical
(process) optimization tools such as Simplex and DOE.
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Overall Library Success Rate : 88%
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R1

\% .
NN 1,4 exclusively in presence of Cu (Sharpless)
N NaN, v ooR
R N, CUSO 7) 1,4 + 1,5 without presense of Cu at high T(Huisgen)
_u2 4
Sodium Ascorbate g1 1,5 exclusively in presence of Ru (Fokin)

'‘BuOH / Water 1:1
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Reactor / Heater Temp (C)
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Reactor Temp (C)

Very Accurate Temperature Control Facilitated by Copper
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F, 5* GO % -

Primary flow
from reactor
Sample
Ioop‘/\./—
Collection 20 1.
or waste _
Mixer
tube
HPLC flow
Injection Dilution Sample
loop syringe syringe
HPLC 2500 L 25 L
column Sm Waste
Solvent

Sample Dilutor Module



F, 5* GO
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Primary flow
from reactor
Sample
loop
Collection
or waste _
Mixer
tube
HPLC flow
Injection
loop
HPLC
column Waste

Dilution
syringe
2500 niL

Mixing with Diluent

Sample
syringe
25 L

Solvent



Sampling “Heart Cuts” from the Flowing Segments

Primary flow
Sample
Ioop‘/\./—
Primary flow
Mixer
tube
HPLC flow
Injection Dilution Sample
loop syringe syringe
2500 L 25 L
HPLC flow
Waste
Solvent

Injecting onto HPLC



Mixing Test from Competing Fast and Ultrafast Chemistries*

KT + KIO; + NaH,BO,

Poor mixing H*
Local excess of acid No local excess of acid

H,BO,
from fast from ultrafast
redox chemistry acid-base chemistry
(monitor at 353 nm) ( )

smaller
signal =

AU | e AU|  __ Detter

t > t mixing

*Guichardon Chem. Eng. Sci. 2000, 55, 4245
Ehrfeld et al Ind. Eng. Chem. Res. 1999, 38, 1075



of primary flow

Primary flow

Syringe TovermenTtfor——iodate >

mixing flow independent

Injection loop

.—>
narrow UVNis
mixing detection

. tube at 353 nm
union (50 Cm)

O,

300 uL segment, 0.030" id Tee, 50 cm mixing tube (variable id a and flow rate),

0.030" ss injection loop, 250 ul/min main flow

1.8

1.6

/from 0.030" id tube at 10 ulL/s

Poor and uneven mixing

(Laminar flow)

14

\

1.2

Slightly better mixing
from 0.030" id tube at 15 ulL/s |

1

AU (353 nm)

0.8

0.6 -

\\1

Good even mixing

from 0.020" id tube at 15 ulL/s
(closer to turbulent regime)

300 nL
segments

!

1310 1330

1350 1370 1390

1410 t(s)



Comparison of Narrow Tube and Static Mixers

_ 0.040” ss loop
union
-~ da UV/vis
lodate :
™~ NAITOW dte;escélon
mixing a nm
tube
lodate 0.040” ss loop
acid \ UV/vis
detection

tortuous path at 353 nm
static mixer



AU (353 nm)

Comparison of Narrow Tube and Static Mixers

0.2 9
0.010" tube mixer compared with ASI mixers, 10 to 20ul/s velocity, 0.040" ss loop, no valve inline
0.18 -
Tortuous path static mixer (ASI)
0.16 - 25 uL, 10 ulL/s
/10 uL, 10 ulL/s
0.14 -
0.12 - Tube mixer (0.010" id x 50 cm)
10 ul/s
0.1 - 15 ul/s
//20 uL/s (favored)
0.08 -
0.06 -
0.04 -
0.02 -

0,,,

STO 80
-0.02

590

300 nL segments, faster mixing flow gives narrower segment here because measured before primary flow
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Mixing Technology Comparison using lodate Test System —
Lower Absorbance = Better Mixing 7
Used for
Subsequent
chemistry

Absorbance (353 nm)
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