Jasco Preparative SFC System and SF-NAYV Instructions
-Scott Virgil, California Institute of Technology May 2016
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Step 1: Open CO, tank and Check solvent levels. Turn
on Julabo Chiller. The chiller needs to cool to -5 °C so
that the CO, pump can draw the liquid CO, efficiently. oo T
Open CO, Valve, Solvent Valve and Make-up Valve (if
the Make-up Pump will not be used it can remain closed). ‘
Step 2: Turn on all power switches for each individual ' E
component. If any component reads "Self Diagnosis P. ——
Sensor Error" then press the "CLEAR" Button. Then T -
press the "MONIT" button to give the reading of Nt
pressure, max pressure and flowrate. 10 MPa =100 bar. Erisi == tRES
So, it can be seen that the max pressure at right is 350 bar.

Step 3: Open SF-NAYV Monitor. All components should have a green dot.

(The AS can be primed and flushed prior if the SFC has not been used recently.)
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i oo conat v e SPAE (Stop) a Run, Reset Parameters
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I[Ehmmatuglam“Tempelalule” Pressure ” Flowrate ” Display Al I I Collectively ” Individually ]l [\IlewSelung]
Display Options
(Display Options gz e Emmm)
Module Parameter Analysis Time Repeat Vial# Step Total Time
=@ Control Box  1P:192.168.14.81
CH-1 UV UV- 190.73 uv 0.00 / — min. 17— - —]— . 0.00 { — min.
Level inWast — will be used to

orten Step

COz, solv. levels @ CO2 eylinder 14.782 kg 5.000 ky Sequence File | This shows the Sequencel Fosemencs edit sequence
double-click to reset © solvent1  0.474L/0100L 4
= Mohile 30.000 mLimin; 55.0145. | | Time Pi This sh s the Method Manual Fraction] | Edit Fraction
Total Flowrate "/.ﬁ-ha'w.sou i someal | fiohons e e fOI'. IIlfl}lually
k— switchimg F€

COz, mL/mln and MPa — z PU-2 13.500 mLfmin; 4.1 MPa CH-1 UV UV2075
solv., mL/min and MPa -, @ruase 0000 mumin;s.amea 150,00 - IRRE S R B ——
l. Recovery Se Waste

P Pump

© Selector V: AiCollection-Waste Sele
@ Fraction Ve 1/Fraction Valve 1
@ AS-2059-SF Ready
@ Co-2060  38.7 deg.C/40.0 deg.C
@ CO2Heater 40.0 deg.C/40.0 deg.C | : : | : : | | :
@ BPR Heater 40.0 deg.C/40.0 deg.C 500.00 B Lo B R e
@ Fraction Hea' 40.0 deg.C 1 40.0 deg.C ¢ : ' ' ' ' ' :

BPR, set to 10 MPa {| @er200  ssmparioomeason| |z
UV Wavelength {_Quv-ars__25mm

100000 - S o R S—

6.00 7.00 8.00 9.00 10.00

e

5.00
Time{min]
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Step 4: LOAD TIME PROGRAM with desired flowrate and %B.

A set of starter time programs for various flowrates and %B are saved in the
"METHODS" folder and write-protected to ensure reliability. If you have a
compound that requires a UV wavelength other than 254nm, you will need to
change the UV detector wavelength and Save As under a new method name. On an
AD-H column, 45% IPA was chosen which elutes both peaks in 3 column volumes.

Setting Control View Help B8 Time Prgram - 45%B_30mLmin_254nm.tpf m
Sequence File | .| Mobie Phase | Makeup Pump || Heater #1 | Heater #2 | Heater #3 | Column Oven #1 | Back Pressure Fiegulator #1 | UV Detector | Fraction | Discard | Tim ¢ »
Time Program » New...

Print " Flowrate 30.000 mL/min #| Time[min] | Function Parameter
Tint L
1
[_resue co2 Solvent I
Log... Chrl+L 2
3

Exit 4
Mazimum Pressure(C02) 5

6

35.0 MPa 7

Minimum Pressure(C02) :

DADA D, 5ig=280,8 Ref=360,40 (SVIRGIL\AUINAP_S3C2-45_05MIN.D) 10

"= rac-QUINAP analytical SFC

= 45% IPA/CO,, 3.5 mL/min i
. — toluene -
o ~ mn Volumes . 0

] 05 1 18

[Load Module Parameler] [ Graph ] [ Fraction Setting ] Save

Before continuing, make sure that there is a column in the Column Oven.
Also be sure that no detrimental solvents (EtOAc, CH,Cl, ) remain in the
system that could damage particular DAICEL columns (AD-H, OD-H).

Step S: Press "PUMP" to open window. Press "PUMP ALL" to start pumps.
You will see both dots turn green. The pumps are very quiet and are flowing very

fast. You should see the Pressures increase on the two pumps and on the Back-

Pressure Regulator (BPR). You will also see the CO, and Solvent levels decrease.

W Stop | Reset Fush | End Frocess 1 Frocess 2 :
Chromalug m Temperature Pressure Flowrate Display &ll l Collectively Individually [View Setting

> ]
When you Press "PUMP", this window appears. 7J Q ______/ METRera i

Press "PUMP ALL"

Module Parameter Analysis Time Repeat Vial# Step Total Time

=@ Control Box IP:192.168.14.81
CH-1 UV UV-2075 31281 uv 0.00 / — min. 1/— — —i— 0.00 / — min.
Level in'Waste Tank —
© co2 cylinder-1 14.782 kg / 5.000 kg Sequence File [ ‘ Edit Sequence | | Shorten Step
@ solvent-1 04741701001
= Mobile Phase 30.000 mLimig Lt Time Program l ‘ Manual Fraction Edit Fraction

@ PU-2088-CO2  16.500 in; 6.6 MPa £
@ PU-2088 13.500 Megggin; 5.7 MPa Pump Control

= Makeup Pump

@ PU-2085 0.000 mLirmin; 5.9 MPa Mobie Phase | @ [rum
=@ Recovery Section Waste [Makeup Pump ‘ . [ Pump ]
@ Selectorvalve  AfCollection-Waste Selection Val

© Fraction Valve 1iFraction Valve 1

@ AS-2050-5F Ready [ Pump All [ Stop Al ] [ cose |

© co-2060 40.0 deg.C/40.0 deg.C

@ CO2 Heater 45.4 deg.C/40.0 deg.C ! g g ; | g i ] | :

@ BFR Heater 60.0 deg.C /600 deg.C Ly M e [ g S N N ]
© Fraction Heater o faiiialdc 0. C

© BP-2080 L 6.4 1iPas10.0MPa )1 deg.C > : : : ; ; : : : :

© uv-2075 i 400000 = posssees pooseeeee omseeeee o
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As shown below, the pressures at the two pumps rise towards ~15 MPa (150 bar)
and the Back Pressure Regulator rises above 10 MPa (100 bar) and then the BPR
proceeds to regulate the pressure at the 10.0 MPa setpoint selected in the Method.

Step 6: Choose NEW SEQUENCE or open a preexisting SEQUENCE FILE.

iEM Setting Control View Help
Print 4 y . oy o o
E] F’vesm‘?\ Flowrate ’ Display &ll ] Collectively [ Individually l [VIBW Selllngl
Log... Ctrl+L -
Exit \> : 0l x| | g | I | R
X . . Warning Sound OFF|
The name of the Sequence file will show here.
Module Parameter [ Analysis Ti o Vial# s Total Ti
=@ Contral Box IP:192.168.14.81 nalysis Time  Repp 1al tep otal Time
CH-1 PV UV-2075  1487.73 uv 0.00 7 — min. 144 _ —— 0.00 7 — min.
Level inivaste Tank —
® co2 cylinder-1 14.755 kg £ 5.000 ky ) 7 - -
@ Solvent-1 0.451L/0100L Sequence File ‘ ] Edit Sequence Shorten Step
= Mohile Phase 30.000 mLmig-Satdd .
@Pu-z0sa-coz  16.500 gin; 15.30Pa Time Program | | | ManualFracton | | Ecit Fracton
© Pu-2088 13.500 tin; 14.9 MPa = |
= Makeup Pump 400000 3
© PU-2086 0.000 mLfmin; 9.5 MPa

=@ Recovery Section

@ Selector valve
© Fraction Valve

© A5-2059-5F

© co-2080

@ cO2 Heater

@ BPR Heater

@ Fraction Heater

© BP-2080

© uv-2075

Waste

AlCollection-Waste Selection Valve

1iFraction Valve 1

Ready

40.0 deg.C/40.0 deg.C

44.9 deg.C/40.0 deg.C

59.5 deg.C/60.0 deg.C
o oo

9.9MPa/10.0MPa

200000

000

2 deg.C

16.00 17.00 18.00 19.00 20.00

Time[min]

21.00 22.00 23.00 2400 2500

Step 7: Choose the Time Program by clicking "Assign" and enter Run Time
(minutes) and Inj. Vol(uL).

§ Sequence File - SCV051916_1.sff =[S

Load Start Time[min] | Inj. Intervalfmin] | Inj. Volume[uL] | ion |
0.20 0.00 80.0

# Inj.Module | Starting vial# |Lastvial# Repeat Analysis Time[min] | Time Program
1/AS 1 1 1
2

~

Open Time program Input range for sample load start time

Sample Load Time

Look in: | £ METHODS

My Recent
Documents

-

Desktop

)

My Documents

39

v 02 @

00%E_S0mLmin_254nm.tpf
01%B_S0mLmin_254nm.tpf
=) 0296 _S0mLmin_254nm.tpf

US%B_SUmLmin 254nm. tpf

05%B_S0mLmin_254nm.tpf
07%B_S0mLmin_254nm.tpf
E] 10%EB_S0mLmin_254nm.tpf
15%B_S0mLmin_254nm.tpf
=) 209%6_S0mLmin_254nm. tpF
25%B_S0mLmin_254nm.tpf
E[ 30%B_S0mLmin_254nm.tpf
(=) 3596 _S0mLmin_254nm.tpf

40%B_SUmLmin 254nm. tpf

45%B_SUmLmin 254nm.tpf

=) 0096 _40mLmin_254nm.tpf

02°/°B_40ernin_254nm.th DS%B_30mLmin 254nm.tpf 10%B_20mLmin_254nm.tpf
03°/oB_4DmLmin_254nrn.tpf U7%B_30mlmin 254nm.tpf 15%B_20mLmin_254nm.tpf

=) 0596 _s0mLmin_254nm.tpf 2] 109%6_30mLmin_254nm.tpf 2] 20%6_20mLmin_254nm.tpf

07°/oB_40ernin 254nm.tpf 15%3 30mLmin_254nm.tpf ZS%B_ZDmLmin 254nm.tpf

10%B_40mLmin_254nm.tpf 20%B_30mLmin_254nm.tpf 30%B_20mLmin_254nm.tpf
15%B_40mLrnin_254nm.tpf =) 25%B_30mLmin_254nm.tpf ) 35%B_20mLmin_254nm.tpF
E] 20%B_40mLmin_254nm.tpf 30%B_30mLmin_254nm.tpf 40°/oB_20mLmin_254nm.tpf
25%B_40mLmin_254nm.tpf 35%6B_30mLmin_254nm.tpf 45%B_20mLmin_254nm.tpf
30%B_40mLmin_254nm.tpf 40%B_30mLmin_254nm.tpf
35%E_40mLmin_254nm.tpf nin_254nm.tpf

EJ 40%B_40mLmin_254nm.tpf UU%B 20mLmin_254nm.tpf

45%8_40mLmin_254nm.tpf 2] 01%B_20mLmin_254nm.tpf
00%E_30mLmin_254nm.tpf 02%6_20mLmin_254nm.tpf
01%B_30mLmin_254nm.tpf 03%6B_20mLmin_254nm.tpf

=) 02946 _30mLmin_254nm.tpf 2] 05%B_20mLmin_254nm.tpf

Analysis Time

Injection Interval
[Stack Injection)

Sample Load Start Time

] [Sample Load Setting]

1.03 min

rin
02 min

min

[ Dpei

Save

][ Save As ]

[ 0K ][ Cancel ]

O
Then Hit OK.

My Computer 019%B_40mLmin_254rm.tpf I 03%B_30mLmin_254nm.tpf 13| 0796 _20mLmin_254nm.tpf
. Ngetwo,k File name: 452B_30mLmin_25dnm tot v o ) <:| Open
FEES Files of type: ‘ Time Program(* tpf) v | Cancel

Step 8: When you return to the main Acquisition Screen, Hit "RESET" to load
the Time Program and Sequence File and to set the parameters for each
module.
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Step 9: Hit Start.

The Autosampler will inject the sample and the Chromatogram will show the UV
signal in units of uV (microvolts). In this sample, the injection solvent contained
30% toluene which elutes at 2.4 minutes (x 30 mL/min = ~70 mL column volume).
The toluene signal registers near the detector max at 900,000 uV ~ 1800 mAu.

When the chromatogram approaches the desired peaks, click "Manual Fraction"
and wait for the first peak to elute. Then click Bottle 1. When you click "Apply",
the fraction collector will switch to bottle 1. Switch back to Waste then to Bottle 2.

D ED GR) VSR 7 [Hit "RESET" to Load SEQ FILE and TIME PROGRAM. Then Hit START/

Decomp. Start Reset Monito Flush End Process 1 Process 2 Process 3

[Ehlumatogram [Tempevaluve” Pressure ” Flowrate l Display Al ] l Collectively “ Individually ] [View Setting
Blx| £
m System2 [} System3 W/ atning Sound OFF|
CAL)/ -
Module Parameter ]g Analysis Time  Repeat Vial# Step Total Tir
=@ Control Box IP:192.168.14.81 |
CH-1 UV UV-2076 476,84 uv/ 5.18 7 8.25 min. 111 1(1-1) 111 518/8.25m

Level inWaste Tank —

© co2 cylinder-1 14.237 kg / 5.000 ky Sequence File Q) SC¥052016_1.sft | [ Edit Sequence ] [ Shotten Step l
© Solvent-1 1.622L/0100L
(= Mohile Phase 30.000 mLimin; §5.0/45.0 % Time Progral 45%B_30mLmin_254nm.tpf Manual Fraction it Fraction =
@ PU-2088-CO2  16.500 mLimin; 16.1 MPa k—b 8
© PU-2088 13.500 mLimi -

= Makeup Pump Manual Fraction

© PU-2086 0.000 mLfmin|
=@ Recovery Section  Waste
@ selector Valve AlCollection-

[ Bottle No.1 ! Bottle No.2 ] [ Botile No.3 ] I Bottle No.4 ] e ISR et LTS 90000000 -

3 ! E... e ANNNNN 00 -
© FractionValve  1iFraction Val [ Battle No.5 ] ! Battle No.6 ] [ Bottle No.7 ] I Botls No.3 ] i
© A5-2059-5F Ready Pin 30% toluene/IPA
® co-2060 s97degCra] S e oo

@ CO2 Heater 401 deg.C/4f  BottleNod Bottle No.10 Bottle No.11 Bottle No.12 ) 80 uL Inj ectlon Volume 254 nm detectlon ]

@ BPR Heater 60.0 deg.C /B ;
Fraction Heater 60.0 deg.C/§ | :
:Bp_mn 10 UMPgam BoleNo13 | | BotleNo14 | | BotleNo15 | | BotleNo16 | Kl 5% IPA/CO at 30 mL/mm ------------- 000000 -
I i 3
P o o ] | — |
i---- - I —— 400000.00 -
i i 21.2 x 250mm AD-H-SFC &
| G Waste Current Bottle is Waste
— Bottle No 5 S N ™ 0000000 -
— Bottle No.-— k |
- st o — N -
— ottle No.-— :
= Bottle No. ~ 100000.00 -
— Bottle No.- —-—min : :
= Bottle No.- —-—min 000 A ; ; ; ; ; 0.00 -
— Bottle No.-—-—min : ' | : : ' | |
= Bottle No.- —-—min 400 500
— Bottle No.- — - — min v Time[min] :

--fl--- 9000000 ----------- -----------
[ Bottle No.3 ] [ Bottle No.4 ] : - ' ' : . '
""" 10 mg/mL rac- QUINAP in 30% toluene/IPA '

[ Bottle No.5 ] [ Bottle No.6 ] l Bottle No.7 ] I Bottle No.8 ] | . I

80 uL Injection Volume 254 nm detectlon

Manual Fraction

[ Bottle No.1 ] [ Bottle No.2

Bottle No.9 Bottle No.10 Bottle No.11 Bottle No.12
Bottle 2
______________________ Bottle | /S
Bottle No.13 Bottle No.14 Bottle No.15 Bottle No.16
Waste | ‘ CurrentBottleis2 | |~ S 30000000 -EEREEEEEEEE bl i

- 20000000 4 - P [ beooesooons -

I Apply | [ Close l J f H
100000.00 -+ 1 e Biioomomonaes -

=LY g D : ! ’
p— 000 +——— o e 000 ——+4 —— -
—min 04 mg => 200,000 uV

=Ll 000 100 200 3.00 400 500 £.00 700 800
—min v Time[min]
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B Sequence File - SCV052016_1.sff

Your Run Is Complete !
If you hit "Edit Sequence",

you will see your completed [ j.] =

run in green. To run it again Feoeslme)l~

without changes, hit

Module Parameter \ ~ Analysis Time Repeat Vial# Step Total Tir

"RE SET" and then " Start" . B'f:ﬂ"ﬂ'fﬁi.m :;izﬁium 0.00/8.25 min. 171 1(1-1) 171 0.00/8.25m

Level inWaste Tank —
@ c02 cylinder-1 14.184 kg /5.000 ky Sequence File

.
© Solvent- 578L/0.100
You Can also hlt Reset and = Mub:g;::ale ;u nnnLr:‘L:min;Lss 0/45.0 % Time Program Manual Fractior Edit Fraction 2

© PU-2088-CO2 16.500 mLimin; 16.2 MPa

then go to "Edit Sequence" to | orz  cemecie  Grwws

e p -
@ PU-2086 0,000 mLimin; asni We're still flowing 30 mL/min

# Execute |Inj.Module | Starting vial# Lastvial# |Repeat Analysis Time[min]  Time Program Load Start Time[min] | Inj. in] |In
1M ias 1 1 1 8.25 45%B_30mLmin_254nm_SCV052016.tpf 0.20 0.00

1 o || e et | pecenz | poess ||

8lx|
0 e e

SCY052016_1.sff [l Edit Sequence

and15 MPall | .

set a higher injection volume [ W S

@ FractionValve  2fFraction Valve 1 ErEio S
@ AS-2059-5F Ready
and then when you get bac @cowso  wssegormotees oo {15
? @ CO2 Heater 40.0 deg.C/ 40.0 deg.C
60000000
. " " @ BPR Heater 60.1 deg.C /60.0 deg.C
1t "RESET" to load the new | ermwim amcimome o |
@ BP-2080 10.0MPa/10.0 MPa; 60.0 deg.C z
* " " © wv-2075 254 nm e
settings and "Start
. Manuall Bottle No.1 5.745 - 6.417 min 30000000

Manual2 Bottle No.2 7.147 - 7.853 min

If you're going for a con- | - oo e
gratulatory coffee break, don't =
forget to turn off the pumps !

0.00 1—

[ T I

Step 10: Setting up Auto-Fraction Collection
LOAD the Time Program i Time Prgram - 45%B_30mLmin_254nm.tpf
as described in Step 4, but | ... —
before hitting OK you will | mewmesrme oo
select your desired Fraction Click Here to Enter

Interactive Fraction Settings

Settings and SAVE it as your h 4 ‘
. [Load Module Paramelel] [ Graph ] [ Fraction Setting ] Save
own Time Program. .

Fraction Setting
Under the Fractlon Tab ° CH-1 v Time IU-UUU ‘rnin Level IU ‘\AV Slr.)p%D ‘uV/sec
click on "Fraction Setting". | | ~A |

Mobile Phase | Makeup Pump | Heater #1 | Heater #2 | Heater #3 | Column Oven #1 | Back Pressure Regulator #1 | UV D

ol feo ||

Th en Cll Ck on " Op en R ef. % Function | Start Time{min] | End Time[min] |Mini . é:’;mm E::dmon
Chromatogram" and ﬁnd z : 0 Channel Channel
-4 : Level \:]uv Level \:] uy
your recent run. g : ’
] : H- 4 4HH
9 E Slope \:]UV/sec Slope \:] u/sec
10 '
= : BN S
13 ' r_’ 3| El
— Click Here to Load Chromatogram 5 = 3' _I

into pane above.

[JUse Discard

Start \Ilmin End :l min Apply

[DpenRef. Chrorfiatogram| [CIoseHei. Ehmmalogvam] [LoadFvaclionResult] [ Simulate ] [ OK ] [ Cancel ]
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Step 10: Setting up Auto-Fraction
Collection (continued)

When your chromatogram appears,
build a timetable to instruct the
fraction collector to look for a peak
in each time range where you want a
peak to be collected.

You can set up the fraction
collector by Level or Slope alone or
a combination of the two (shown at
right - Start collecting when Level
AND Slope are above our settings
and end collection when Level OR
Slope fall below our settings).
Estimating the slope setting:

We can expect that a 0.33 min wide
peak of 200,000 uV intensity would
likely have a max upslope of
(200,000/10sec = 20,000 uV/sec).
So we set the upslope trigger to
~5000 uV/sec and the downslope
trigger to ~2000 uV/sec noticing that
the peak usually tails off with a
lower downslope.

Each time range entry will allow
only one peak collection. (The
peak time ranges can be chosen to
overlap.) So you need a separate
line in the timetable for each peak
that you want to collect.

When satisfied, click OK. You
will see the timetable changes
populated under the Fraction Tab
of the Time Program. Then Save As
and give the Time Program a name
and then go call it up in your
sequence table.

page 6
[Fraction Setting
Time [4.352 [min ~ Level 524 | Slope 5 |uvssec
500000.00 -
50000000 o This pea.k has max

slope ~ 20,000 uV/sec.

200000.00

i

0.00

T T
4.00 5.00

Time{min]

T
3.00

# Execute | Function | Start Time[min] | End Time{min] | Minimur Fraction Tim & | St

Fraction Level AND Slop v §

Fraction L
Channel |CH-1

o

H 4
o e

& SJu 4K
E J e

Level

Level W
HHF

Wise

Slope Slope

<

‘ X i

Start |0.00 min

[Bpen Ret.

End [0.00 min

] [Close Ret. C

Apply

Click Here to Simulate
] [Load Fraction Result]

i Time Prgram - 45%B_30mLmin_254nm.tpf*

| Mobie Phase | Makeup Pump | Heater #1 | Heater #2 | Heater #3 | Column Dven #1 | Back Pressure Regulator #1 | UV Detector | Fraction | Discard | Tim ¢ »

S

Time Program [45z3_30mLmin_254nm_scvoszms.tpv \ Edit Fraction
< m

[Load Module Parameter] [ Graph | [ Fraction Setting | [ Save |

Recovery Vessel Dl # Time[min] |Function |Parameter -]
. . 1 Fraction Time Window:1.50Accumulation:3
FuscionDelyyTine (00 |sec 2 6.60 Fraction  Time Window:1.20Accumulation:3

Save As * Save As then OK* oK

‘ [ Edit Sequence] [ Shorten Step I

Cancel

equence File [st:voszms_msn

ZH-1 UV UV-2075

uy

1000000.00
900000.00
800000.00
700000.00
£00000.00
500000.00
400000.00
300000.00
200000.00
100000.00
0.00
0.00 1.00 2.00 3.00 4.00 5.00
Time{min]
*DAD1 D, Sig=280,8 Ref=360,40 (SVIRGILVQUINAP_S3C2-45_05MIN.D)
*DAD1 D, Sig=280,8 Ref=360,40 (SVIRGIL\QUINAP_S3C2_456-F1.D)
*DAD1 D, Sig=280.8 Ref=360,40 (SVIRGIL\QUINAP_S3C2_46-F2.D)
mAU
175 é
150 *E
. F2 (97% ee)
100 é
F1 (97% ee)
50 é
rac-QUINAP
0=
3l i) i) i) i) i) i)
05 1 15 2 25 3




