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‘Fit for Purpose’ Analysis
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Factors in deciding analytical method selection

Considerations when selecting analytical technigue to employ

|.  Types of analytes

: : o |
lIl. Concentrations required (ppm, ppb,

ppt etc.)
lll. Type of matrix (drinking water,

surface water, wastewater, sludge,
food etc.)

V. Type of sample clean-up required

V. Regulatory considerations (EPA
methods, EU & ASTM methods
etc.)
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Local Contamination

Concern Grows Over Tainted Drinking Water

Vermont, New Hampshire and New York expand efforts to find out how much of a potentially toxic chemical is in drinking
water

Public concern over PFOA has spread through upstate New York and New

England since August 2014, when a resident of Hoosick Falls, N.Y., near the Vermont
border, tested his drinking water and found high levels of the acid. The man was
concerned because his father, a former emplovee of the town’s plastics plant that nsed

PFOA, died of cancer.

of PFOA contamination. The state in March sampled PFOA levels up to 620 parts per
trillion in private Litchfield wells, well above the 100-parts-per-trillion level at which
New Hampshire officials start to consider the amount unsafe. Tests in Merrimack

measured as high as 1,600 parts per trillion.

Number of Number Eeroant Population Range of Average level of
of
systems of water served by average level of PFOA
4 samples 2 g
State with water samples ith drinking water PFOA in compared to
samples with :II? OA systems with samples (parts safe level in
with PFOA PFOA PFOA’ per billion) new research
detected
Total 94 287 23% 6,560,087

Residents look for their homes on a map showing PFOA-contaminated areas at a public information meeting in Litchfield, N.H., earlier

ENTE

this month. PHOTO: CHERYL SENTER FOR THE WALL STREET JOURN
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PFAS Analysis — LC Instrument Setup
Eliminate Background Contamination

Replace Inlet Lines with
Peek

Replace Bottle Caps with
PP Caps (Hole Drilled)

Replace Glass
Sinkers with
Stainless Steel
Sinkers

Use snap top
polyathylena
membrane caps
(Septa of reqular
caps has PTFE)

Remove PTFE filters

Application Note: Recommended Plumbing Configurations
Bypass degasser for Reduction in Per/Polyfluoroalkyl Substance Background

i o o sahent with Agilent 1260/1290 Infinity (Il) LC's (5991-7863EN)

bottles directly to inlet
check valve
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http://intranet.chem.agilent.com/sites/partners/salesassist/region_training/Lists/Recording Archive/DispForm.aspx?ID=1455

PFAS Analysis — LC Setup

Eliminate Background Contamination

x10 4
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-ESI Scan (rt: 1.525-1.649 min, 16 scans) Frag=125.0V neg-no column-5mM buffer-no-ref-01.d
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([C3 H2 F6 O2]-H)-
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0.4

0.2
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Counts vs. Mass-to-Charge (m/z)
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-ESlI Scan (rt: 1.610-1.709 min, 13 scans) Frag=125.0V neg-no column-5mM buffer-no-ref-01.d

91.003995

134.865392

112.985629

103.003918 189.931749

145.941913

61.988791
TR \..\ML‘ [ I AETURIATIN i B TS TN VO

N

Modified LC system

240.871433

Gl

271.167201  285.162041
s | |
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Fluoropolymer additive
(Hexafluoropropanediol)
absent in the modified
LC system

Data collected on a
6530 LC-Q/TOF
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PFAS Analysis — LC Setup
Eliminate Background Contamination

= UUnmodified LC system

}
5.8 - == Modified LC system (fluoropolymer components replaced)

:; Nnn ; f | f\\ A A /\ ' : 1 = 14 ‘1 ‘

2:2:»”\\}\ il WN/ il lhd \“’ ‘Jﬁ‘uvf iy \/'\AJ\‘M\»W i "“MJVW ) M h ‘W\ﬁ;‘,f‘v@.
5.31 ‘ |

252
50

4.9

4.8 - /
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Acquisition time (min)
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PFAS Instrument Setup
Background Contamination

x103 )
5 ng/L standard Actual 4.45 L « The use of a Delay column is
i PFOS convenient when running
N peak multiple methods on the same
3 instrument.
Sl
N « “Delay” column and not a
y “Trapping” column. l.e. the
103 background peak will be
51 Mili-Q Water (‘Blank’) 1 retention time separated but will
N be present.
] Background « The delay column does not
21 PEOS from 4o account for any contamination
1] LC system L after the pump (the autosampler)
513
) 05 1 15 2 25 3 35 Counts vs. Acqéuisilion '?il'r?'\e (min)
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EPA 537: Perfluorinated Alkyl Acids in Drinking Water by SPE-LC/MS/MS

250 mL sample collected in Polypropylene Bottles with 5 g/L Trizma (to quench residual
chlorine)

Solid Phase Extraction and evaporation to final 1 mL extract in ~96/4 MeOH/Water

Analysis by LC-MS/MS in Negative Electrospray mode for 14 analytes (9 PFCAs, 3 PFSAS, 2
FOSAAS) — 37 min analysis (10 pL injection)

100_4'

8.9.10 15.16.17

NMeFOSA A

11,12 isomers
13.14
NEtFOS.A A
2.3 1sOoImers
19

| 20

PF T A
potential
| || interferants®

| |. || || |

. ——nd . . - . d
10.00 12.50 15.00 17.50 _ 20.00 22.50 25.00
Retention Time. min

o

3.5 Agilent
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Solid Phase Extraction
USEPA 537 vs Modified

150

Bl EPA 537 (n=7) = Recoveries calculated in
o e h e e e h e e e s e e o ke e e __-_I\/I_O(:i_lfled_SP_E(_n=_6) ________ Reagent Water
= Modified SPE cartridge:
SampliQ WAX cartridge (6 cc,
150 mQ)

= All recoveries between 70-130 %

125+

=
o
o

Recovery (%)

a
o

Final extract: 1 mL ~95% MeOH
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Typical LC/TQ Lab Layout

HONEY |

THE MS

6 feet

1.83 meters
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Analysis of PFAS in Drinking Water with Ultivo
EPA Method 537

Analysis of 17 PFASs in drinking water with <0.1 ng/mL DLs in extract (includes
all comps in EPA 537)

%10 2_
1.05-

PFHpA
PFOA

0.95-
0.9
0.85-
0.8
0.75
0.7
0.65-
0.6 <
0.55- =
=
|
|

PFNA
PFDA

PFUDA
PFDoA
PFTrDA
PFTeDA

0.5
0.45-
0.4
0.35-
0.3
0.25
0.2
015+
0.1
0.05-

PFPeA

N-EtFOSAA

|
LN 159 [ Il_

45 5 55 & 65 7 75 B 85 91?, g5 10 1]{:'_5 11 115 12 125 13 135 14 145 15 155 18
Counts (%) vs. Acguisition Time (rmin)

PFOS

.| ==—=—— PFBA
PFBS
" PFHxS
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Analysis of PFAS in Drinking Water with Ultivo
EPA Method 537

Z|=01s07|.y els, 70L03£|gu d13:61;8 14 Points Used, 0 QCs '.),,Fofony £76L08 ;33 od, 14; .0381” s Used, 0 GCs
) é 3l Tg LO 99893 36 Ignore, WeightNon % . R ;e L0 99893 06 b lgnore, WeightNon
2.84 7
 All 17 PFASs had linear ¢
. . . 2.4 5l
calibration curves, with
i
2>0.99 o
R >0, o N
. 1.2 2.5
* Overall recoveries were N !
1.54
o/ f 0.64 |
between 70-125% for o«
T 0 ol
both spiking levels
1 D 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1gnc;n9"aggn(§1,ml) 1 o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1s 17 18 19 zu 21

« %RSDwas0.3-108% T o
for all compounds at '
both spiking levels (1.0 | = sz
ug/L and 5.0 ug/L) IR | |

75+

Recovery (%)

50

25

0-

‘3’,28 & Q«"‘%Q‘Q LTS ‘<° L «\’b‘r‘) <\° S Ultivo Triple Quad LC/MS
& ¢
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Analysis of 30 PFASs in Drinking Water

EPA 537 or
Compound Acronym Class Fluorinated C chain  Additional
Perfluorobutanoate PFEA Acid c4 Additional
Perfluoropentanoate PFPeA Acid Ch Additional
Perfluorohexanoate PFHxA Acid CE 537
Perfluoroheptanoate PFHpA Acid C7 537
Perfluorooctanoate PFOA Acid ca h37
Perfluorononanoate PFNA Acid C9 h37
Perfluorodecanoate PFDA Acid Ci0 537
Perfluoroundecanoate PFUdA Acid ctn 537
Perfluorododecanoate PFDoA Acid c12 h37
Perfluorotridecanoate PFTrDA Acid C13 h37
Perfluorotetradecanoate PFTeDA Acid C14 h37
Perfluorooctanesulfonamide FOSA FOSA ca Additional B i
N-Ethyl-N-{(heptadecafluorooctyl)sulfonyljglycine N-EtFOSAL FOSAA ca 537 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 cﬁi\svgmﬁa’fmm%m(ﬁ) 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17
N-|(Heptadecafluorooctyl)sulfonyl)-N-methylalycine  N-MeFOSAA  FOSAA ca 537
2-Perfluorohexyl ethanoic acid FHEA FlA-e Ch Additional
2-Perfluorooctyl sthanoic acid FOEA FlA-e c8 Additional sSens | t | Vi ty (O 08 n g / L)
2-Perfluorodecyl ethanoic acid FDEA FTA-e C10 Additional
3-Perfluoroheptyl propanoic acid (FHpPA) PFHpPA FTA-p C7 Additional =10 ":T B PFOS SN = 10.3 on quant transition, 20 on qualifier
42 Fluorotelomer sulfonate 42FTS FS c4 Additional . i
£:2 Fluorotelomer sulfonate 6-2 FTS FTS CE Additional 12 12
8:2 Fluorotelomer sulfonate 8-2 FTS FTS ca Additional 1 11
2H-Perfluoro-2-octanoic acid [FHUEA) B-2 FTUA FTUA CB Additional 10 Rt
2H-Perfluoro-2-decanoic acid (FOUEA) 8-2 FTUA FTUA ca Additional g 04 S04
Perfluorobutylsulfonate FFES Sulfonate  C4 537 “ 08 “us
Perfluoropentylsulfonate PFPeS Sulfonate  C§ Additional 07 07 "
Perfluorohexylsulfonate PFHxS Sulfonate  CB 537 08 \ " is '\_ u | A,
Perfluoroheptylsulfonate PFHpS Sulfonate  C7 Additional b8 ) 08
Perfluorooctylsulfonate PFOS Sulfonate ca h37 114 116 118 120 122 134 138 1ie
Perfluoronanyisulfonate PFNS Sulfonate  C3 Additional Acquisition time (min)
Perfluorodecylsulfonate PFDS Sulfonate C10 Additional

LC-MS/MS Workshop - Buffalo




Automated Online SPE for PFASs In Potable Water

Lower human

Binary Standard Autosampler
pump (900 pm Head)

t A 2B 4
SPE 2 (Elute)

Solvent
selection
valve

SPE 1 (Load)

— e ——
ST

4

Analytical column Waste

1 ng/L spike into tap water

Online SPE method highlights:

1290 Infinity LC + 6470 LC/TQ
900 uL injection

<20 min cycle time

DLs: 0.4-3 ng/L

- Agilent
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Analysis of Environmental Contaminants by LC-MS/MS
lon Suppression Comparison by Sample Prep Method

Bl Bathandabesing i | Carbamazepine_d10'] «————— Ultrapure 2 ; PREIT

2|  Concentration 5pO ppb | «——— Ultrapure 5| Concentration: 100 ppt ' Wallkx Bl - Sarbmmzapine. 410 | Ult:apw'e

Injection Vol: 3 pL water ‘2] Injection Vol: 1.5 mL ‘ 5| Concentration: 1.5 ppb i e
vonsszrbia 3 Mass: 150 po i 5| Injection Vol: 100 pL |

s Mass: 150 pg

Wastewater 1% [
effluent (0.2 ‘ \ = / ' \ i H
' I Wastewater 20| B

um filtered) | - effluent (0.2 JE| Wastewater '
—~ . (2= ]

. i

~ " E b

': b

effluent (0.2 um

n um filtered) ‘f'; B | filtered)
~ £
s R
: Eisag
" Smmemn — :_ / 5 e ;"'t~\_
Conventional SPE Online SPE Direct Injection
Mass on Column :150 pg Mass on Column :150 pg Mass on Column :150 pg
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Perfluorinated Alkyl Acids in Drinking Water by LC/TQ

Collaborative work with Suffolk County Water Authority

%10 2 Cpd 9: PFHpA: -ESI MRM Frag=380.0V CF=0.000 DF=0.000 CID@13.0 (362.90000 -> 169.00000) Cal Std ppb 2.d
| moSystem  me
" « 1290 Infinity LC coupled to a
0.9 6490 LC-MS/MS
0.8 * 14 PFAAs in 6 min
M m VDLs:
- . PFOA, PFOS: <1 ng/L
051 « Others: 1-10 ng/L
041 « 80 uL aqueous injection
0.3
N Vaices B
- k * Drinking Water
N - 1.66 » Surface Water
Ny « Ground Water

02 04 06 08 1 12 14 16_18 2 22 24_26 _2)18 3 32 34 36 38 4 42
Counts (%) vs. Acquisition Time (min

5 August 2017
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Analysis of PFOA/PFOS

Direct Injection; Rapid Analysis (1290 || UHPLC + 6495 LC-MS/MS)
Liquid Agilent 1290 x|$;, 1N|:uisﬂ (PeakTolsak) = 6.29; SNA (1.420min) = 158.2 10 ng/L standard _
' 1425
Ch t h Infinity 11 Bi 1.1- . . i
TOREEER ;u'm":v S 1- « Use Multi-wash function!!! !
v Aailont 645 o] "0 « PFOS sticks to needle and seat [ |
ass ilent triple Ly . . . '
Spectrometer Clt?adrupole LC-IS/IS 0 especially with long workl)sts !
M - 1
05 [
Analytical Column  Agilent Poroshell 0.4~ PFOS |I |
120 EC-C18; 3.0 x EZ | '
50mm; 2.7um 0.1 |
Delay Column Agilent Eclipse f —
Plus C18,4.6 x 4103 Noise (PeakToPeak) = 2.55; SNR (0.920min) = 437.2
50mm; 3.5um 121 0.5
Mobile Phase A: Water+5mM 1':_ ,':I",
Amm. Acetate 08 |
B: Acetonitrile LES I‘—'||
0n.7- |
Run Time 2 min 0.6- PFOA |I !
(¥ [
.4 II I
0.3 I| -.
Injection Volume 80 ulL (Water) 02 ! s
ni- F e _ 11
-
005 01 0.55 0.2 0.25 0.3 036 04 045 05 055 0.6 0.65 07 075 0.8 085 0.9 085 | 1.05 11 115 1.2 125 1.3 135 1.4 145 1.5 155 16 165 1.7 175 1.8 185 1.8 1.95
Counts vs. Acquisition Time (min)
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Are we measuring the right PFASs?

19

5 August 2017

THE IRUTH IS OUT THERE
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THE TRUTH IS OUT THERE
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Are we looking for the right PFASs?
New PFASs being produced an released into the Environment

Raw water

Settled water

Pre-ozone effluent | I I
B [E——

Settled-ozone effluent

BN P ——
BAC effluent | NS .
B [——

Finished water

0 200 400 600 800
Concentration of traditional PFASs Slide Credit: Dr. Detlef
at a WTP in Wilmington (ng/L) Knappe, North Carolina State

C4 mC5 mC6 mC7 mC8 mC9 mC10 mPFBS M PFHS MPFOS m GenX =MV ersity
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Targeted Analysis

LC-MS/MS vs LC-Q/TOF

Concentration (ng/L)

60

N
<

N
o
L

5 August 2017

Influent

B LC-MS/MS
B LC-QTOF

LC-MS/MS Workshop - Buffalo

Effluent

WWTP 1
Activated sludge

Raw Water

}

Primary Effluent

Grit removal
Screening
Sedimentation

}

Secondary
Effluent

Aerators
Clarifiers

}

Finished water

Ozone
Biologicalfiltration
UV disinfection
Chlorination

Collaborative project
with RMIT University,
Melbourne (Timothy

Coggan ; Prof. Bradley
Clarke)



Suspect Screening
Personal Compounds Database and Library with Spectra

 Custom PFAS database with 106 compounds
« MS/MS spectra and Retention time data available for a subset of compounds

oo
@ MassHunter PCDL Manager for Forensics and Toxicology - CiMassHunter\PCDL\PFAS with some RT_03282017.cdb E=NE=E M
File Edit View PCDL Links Help

P FindSpectra (& | |1 5 |88 ['H] @

| SngeSeach |  BachSeach |  BatchSummay |  EdtCompounds | Specal Search BowseSpeca | EdiSpectrm |
Mass Graphic | Mass List
Precursor ion: lon polarty: (Any) i Library spectrum
E— 104
_ . - g 518.96704
Tolerance: 200 ) ppm @ mDa lonization mode (Any) E 1004 100,00
Collision energy Additional Fitters Added Filters 5 804
- 80
Tolerance: 20 eV ——— 704
604
Add -Remove 504
Spectra for compound- PFUnDA / Perfluoroundecanocic acid (PFUnA) 0
Compound Name lon Species Precursor lon  CE (V) Polarity lonization Instrument i 204
PFURDA / Perflucroundecanoic acid (PFUnA) (M-H)- 562 95685 10 | Negative 5 QTOF 204 268.98428
PFUNDA / Pefluoroundecanoic acid (FFUNA) | (M-H)- 562 95685 20 |Negative  |ESI QToF 104 1039 268.97659
PFURDA / Perflucroundecanoic acid (PFURA) {M-H}- 562.95685 40 | Negative ESI QTOF 0 | ! | ! ! ! 1 Ps ! ! ! ! |
200 20 300 3B0 400 450 BOO 5RO
d 1 v miz
Compound Name Formula Mass Anion Cation RT {min) CAS ChemSpider IUPAC Name Spectra * ChapmanHalllD CH(i|
PFBS / Perfluorobutanesulfonic acid (PFBuS) CAHF5035 259995027 566D | 375735 61132 1.1.2.2.3.3.4.4 4-Nonafluoro-1-butanesulfonic acid |3
PFHxA / Perfluorohexanoic acid CEHF1102 313.598005 307-24-4 60864 Undecafluorohexanoic acid 3
PFHpA / Perflucroheptanoic acid C7HF1302 36397650 7.300 | 375-85-5 61135 Tridecafluoroheptanoic acid 3
PFHxS / Perfluorohexanesulfonic acid CEHF13035 35594388 7.350 | 355-46-4 &1 112233445565 6 Trdecafluoro-1-hexanes... |3
PFOA / Perfluorooctanoic acid CBHF1502 41357370 8.070 | 335671 5 Pentadecafluorooctanoic acid 3
PFOS / Perfluorooctanesufionic acid CBHF17035 49593745 8730 | 1763-231 |67 11.2233445566.778.88Heptadecafluor... |3
PFDA / Perfluorodecanoic acid C10HF1502 51356732 5330 | 335-76-2 181 Monadecafluorodecanoic acid 3
» | PFURDA / Perfluoroundecaneic acid (FFURA) C11HF2102 56396412 9.830 | 2058-94-8 | 69649 Henicosafluoroundecanoic acid 3
= PFBA / Perfluorobutancic acid (Heptafluorobutyri... | C4HF702 21398648 7 M 3370 | 375-224 | 5354 Heptafluorobutanoic acid 2 Sk
« m ] r

5 August 2017 LC-MS/MS Workshop - Buffalo Agilent




Suspect Screening
Personal Compounds Database and Library with Spectra

WWTP1 Final Effluent

'S | C2Hd-parflucreoctans sulfonats

- EIC(426 56750, 854.84308, 855 84614) Scan ETP FEFF 1.4

[[=oTTe ——————

- EIC(428.96750, 854.84308, 855.84614) Scan ETP PEFF 1.4
gz

|

162 FTS | C2H4-perflucroociane suffonat

te: - EIC(426.96750, 854.94208, 855.84614) Scan ETP RW1.d

x10 4 Cpd 11: 6:2 FTS / C2H4-perflucrooctane sulfonate: -ESI EIC(426.96790, 854.943089, 855.94614) Scan Frag=350.0V ETP FEFF 1.d i
41 8.04 - = u i
10 5| Ced 11: 6:2 FTS / C2Hd-perf .-FEFS irt: 7.98-8.05 min) ETP PEFF 1.d Subtmet o ez
35 . ' :
| 6:2FTS b=
,s| Mass: 427.97458 o
2{  Mass diff: -1.41 ppm

Score: 98.11

5.5 6 6.5 7 10

45 5

Standard

7.5 .8 85
Counts vs. Acquisition Time (min)

Cpd 22: 6:2 FTS / C2H4-perfluorooctane sulfonate: -ESI EIC(426.96790, 854.94309, 855.94614) Scan 6-2 FTS.d 80000

Horate; - EIC[425 56750, 834.84308, 835.84614) Scan ETP SEFF 2.4
B2

6:2 FTS ID’d in all samples
of WWTP

x10 %

8.02
2.254

g

1.751
1.51
1.251

Abundance
:

0.75+
0.5
0.25+

5.61

4.5 5 5.5 6 6.5 7 Cc:untg'\s.rs.Acuisitlnn Time m?r:l 9 9.5 10 10.5 11

5 August 2017
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Untargeted Analysis

é aWHMFiﬂMEMF“ x

i (¥ Find Compounds by Molecular Feature | (3} | 9 = 0 - | Method ltems » | (= g

) | A Bdraction [ lon Species [ Charge State | Compound Fiters | Mass Fiters | A Mass Defect | Peak Fiters (MS/MS) | Resuts
Find by Auto MS/IMS S —
Find by Targeted MS/IMS (7] Filter results on mass defects A
|Find by Molecular Feature al Expectedmasscefec
: Variable =
Find by NRM 000160 ADa  + (000000 per 19.00 ADa )
Fid b rtgraton F a
Mass defact tolerance
ifi i (Constot (oymmetnc) ] A
Feature Identification —

o Mass Defect for Fluorinated substances

i (b)) Generate Formulas from Compound ~| (3} | ) » % - | Method Ite
A Alowed Species | Limits | Charge State | Fragment Formulas

% -
Charge carier to be assumed if not known v — = 4
T o e | bacus] ]
Positive ions: Negative ions: - o 5 e ol
| - | I ]
7 B2l ST Tiegeve| [
5 L8 T hwgee] Taa]
i L] TREIH, Magve il
| - il ]
3 EZ D Wague| TE|
T L THET|  Vegatv| LD
i L TR tege L)
: , . TIAWETE Wege| LI
W] Cod 16 229 28050685 3 = T Megue| P
L 24y T D) 3 = T T— FE L)
W Cpath 91| a1 L L] TOWI  Magve FENE L
[ [ W oz sowa | | = TETE| Viegurd| I
1= =

@ X B z

e AEMEElaoe - [MLIAKEHBRE = oo =lud

MS ion electron state: l"’""' both even and odd = I <106 - TCC Sean ETP RW3.d
45
[¥] Group hits with same formula (but different charge carriers) 4 |
35
Elements and limits ; r r
Element Minimum Maximum A 25 ] ‘ |
» C 3 40 2
H 0 70 a0 | ‘ |
0 0 15 . ” | f
N 0 1 05 | | 1 .
a 1 © 0 | (N (T T

45 5 55 § 65 7 75 8 &85 9 95 10 105 11 115 12 125

ek i

Formula Generation Feature list with mass defect filters
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Untargeted Analysis
|dentification of Novel PFAS

Show/Hide + Cpd ¥+ Label ¥+ Name ¥ Formula ¥+ Score” ¥+ Mass ¥+ AvgMass ¥ lons Y+ miz ¥+ Height v+ RT Y+

73| Cpd73:C9. COH5F13. 97.81) 56596073  566.05939 3| 5649532 870578 982 . .

64| Cpd 64 CB_ CEHAFIT. 923 37299366 37203874 3 37198639 1991326| 805 Inclusion list for tal‘g eted MS/MS and
89| Cpd 69: CS_ COHFI5. 9092 50594803  506.00974 3 50894081 201819| 872 . . .

78] Cpd 78: C1. ClTH2F2 §579) 61595987 61605175 2| 61895267 126557] 1025 structural elucidation usin g frag ment
77| Cpd 77-C9. COM2FI7. 8495 57096636 57106182 2| 569.95916]  137880] 10.25 . . .

19| Cpd 19 C7. CTHIF N 8442| 24798374 24807183 2| 24697651 145283 263 information usin g so ftware tools
&1 Cpd61:C6. CeHaFe. 8391 40194769 4020151 2| 20094045 574068| 733

G s G GiHFol|  me Tooewe| oiidaes 3 oomed s 3% (Molecular structure correlator)
59| Cpd59:C7. CTH2F6. 81.12] 40594909  406.00834 2 aaoais| 2133|713

| Cpd1:Co_ CEH3F 05 8014] 1739983 17417875 2| 17299002]  327062] 125

3| CpdZ 5. CSH2FA. 7917 24857817 245.05479 3 22397107 196284 136

68| Cpd 68 C6_ CEHTFI. 7914 42399377 42400414 2| 422865 1705215| 872

5| Cpd5 Ca. CAHeFO7 7773 18299288] 18318751 4| 78108588 2744596 144

7] Cpa7-CE CEHR2N. 763 26097134 26108326 2| 9%ea21| 11803 172

32| Cpd32.C1_ ClaHaF2 758 32998252 33032489 4| 3897583 98662 343

22| Cpd22 C5. CEHFAN. 7404 25797381 25825562 | 2569671]  184002] 3%

3| Cpd 36. CA_ CAHAF 06 7403 16699785 16716441 3] 16599007 135303 372

23| Cpd43.C7. CTHEIN. 74| 21998596 22028417 2| 21897538 1%151] 403

20| Cpd20.C1_ CIOHF3 739 32998497 33032165 3| amorem| 1221 3%

38| Cpd 38.C1. ClaHF2 7349 0298512 30326718 3| 015786 114865 391

9| Cpd 9 Co. CEH2F N 7171 26298287 26323173 3] 26197589 1097365 174

3] Cpd3CE CEHAF 08 6964 246989 24728664 3| 2e59838 172221 141

28] Cpd 48 C8_ CEHZF I 68.78] 29096606 29126063 3] 2899592 89006| 439

16| Cpd 16:C5. CEHFAN. 6815 26097674] 26124121 3 25996958 83456 223

12[ Cpd 12: C4_ CaHFI07 6537 217.96735 21824775 3 21696162 96022 187

21| Cpd 21 C7_ CTH2F N 6449 2949623 2953182 5[ 29395612] 353418 267

78] Cpd 79 Ca_ C3HF503 6201 1799837 18027145 2| 17897717 161022] 106

52| Cpd 52 C7. CTH5F2. 6342] 33297801 3333129 3[ 33197118]  101205| 544

15| Cpd 15 CB. CBH2F3. 6258 37495645 37544275 5[ 37395079 200983| 212

871 Cpd87: Ca_ CAHIFN. 6074 17999326 18024644 3] 17898673 85689 1255

6| Cod6.CT. CTH2F I 59.54| 18299708 18322036 3 18199078 181064| 168

18] Cpd 18 C5. CSHFAN. 59.02| 29195427 29242082 5| 29094862 170036| 251

75| Cpd 75 C3. CIHFNO7 5207] 18197636 1820593 2| 18096904]  133909| 9.8

29| Cpd 49 Ca_ CaHFIN. 5182] 26395648 26438963 5[ 26295261 104212| 452

&3] Cpd 63 PF.| PFOAT3.| C4[13CK. 2976 41798671 418.04076 4| 21697945 @623 805

671 Cpd67-PF.| PFNAT3.| C4[13CH. 2956 46898666 469.03418 4| #7979 o785 872
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