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Mass Spectrometry at Dow AgroSciences

Our Mission: To solve complex identification problems encountered in the discovery, development, registration,
and defense of Dow AgroSciences products using state of the art expertise and techniques in mass spectrometry.
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Regulatory Metabolite Identification - Systems Studied

Metabolism:
® Animal Metabolism - ruminants (goat/cow and poultry)
® Plant Metabolism - groupings (root vegetables, leafy crops, fruits, cereals)

Environmental Fate:

® Aerobic Soil/Sediment

® Anaerobic Soil/Sediment
® Hydrolysis

® Photolysis

(14C) Radiolabeled Parent is Available!!

Challenges

® Complex matrices — plant and soil much dirtier than urine/plasma/feces

® Low dose levels/application levels — low soil dose rates ~ 0.020 ppm
must identify 5% of applied = 0.001 ppm

® Slow metabolite formation — soil metabolites can take weeks/months to form
- Residue method development must incorporate required metabolites

® Typical customer supplies < 200ul of an extract containing several metabolites
= We must inject 30-50 ul for on-line radiochemical detection

b How can we maximize the information obtained from each injection?
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MS Tools to Aid in Metabolite Identification

® Thermo LTQ-FT Ultra

— Sensitivity

— Pos/Neg operation

High Mass Accuracy (typically < 1ppm)
High Resolution (up to 1,000,000)

- MSn

. * |IRMPD (Infrared Multi Photon Dissociation)

— Fragmentation and Detection in the FT
, * No 1/3 cut-off for fragment ions
l;' . \ * No time-of-flight effect in product ion spectra

- r*ﬁ.;r- | ® Advion Nanomate

),N ' S — Collect fractionated sample (after RAM)
) 1 — Chip-based infusion enables thorough interrogation of samples
ﬁr 3 — Extended infusion allows use of slower scan functions (very high res)

S
e Controlled Isotopic Labeling (*3C, 1°N, 2H) — ‘easily’ recognize the metabolites

&

¢ o _
" * Thermo Q-Exactive
‘i’h . — Improved Sensitivity (~10-50x over LTQ-FT)
ﬂ fl? — High Acquisition Speed

f ' — Pos/neg switching

— High Mass Accuracy
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Benefits of high resolution — M+2 Sulfur counting
Florasulam in Wheat Cell Extract

Full scan FTMS
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Relative Abundance

M+2 isotope
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CID vs. IRMPD — Low Mass lon Detection
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CID vs. IRMPD — Energy Dependence of Fragmentation
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Metabolite Identification on the LTQ-FT

2.1x100 o
1.9um C-18 Flnnlgan E
=
b= LTO-
Sample : Nano- Q FT o
UPLC diode- mate
' | array O X
:
7 PolyLC (HILIC) RAM _ _: _
; 1 Gilson 205| ==="" % TopCount

 General Workflow:
1) LC/MS analyses (Sample + Stds.)

),- post column split (ESI:RAM)
’ e TMS LTQ-FT Ultra
f'“ IRMPD (1-2 energies) S . with IRMPD
fractionation (collect 96-well plates) “ R \_/ RAM
2) Retention time and mass spectral | ! |
match with standards?
3) Nanomate infusion of fractionated Nanomate

sample from step 1.
Detailed IRMPD
High resolution MS

e MRANEAY. AR
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Spinetoram — lettuce leaf metabolism

( Separation #1 Radiochromatogram )
Spinetoram Silica column
) 4500 + B Spinetoram Lettuce Leaf
* New natural product-derived 2000 1 Metabolism DCM rinse, 3 DAT
insect control agent E o0 d C
. .. E 3000 T
 Broad spectrum of insect activity S s |
5] i
. . < 1 !
« Novel mode of action (resistance | A :
management) S | |
. . 500 + :
* Low persistence in the I I | G AN N A N - e W
environment 0O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
RETENTION (min)
 Consists of two primary factors > -
Separation #2 Radiochromatogram
reverse phase column
7000 T 329
6000 T
- Silica Fraction D
E 5000 +
Spinetoram Major Factor (XDE-175-J) E
CyoHggNO 1 £ 4000 T
[M+H]* = 748.4994 E
5 3000 +
[a]
o < 2000 T 28.6
’2 - 1000 T 27.8 — |
Jr . . . . . _ . . .
| Minor factor (XDE-175-L), 759 Da 0 > 10 15 RE?I'?ENTION (25. ) 30 3 40 45
! L min )
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Relative Abundance

Spinetoram labeling scheme aids in metabolite detection
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Full Scan FTMS
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080256¢_F8_B1#255-288
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Spinetoram — Turnip Leaf Extract
FTMS TIC and Radiochemical Traces
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Spinetoram — Turnip Leaf Extract
FTMS TIC, selected ion, and RAM traces

RT: 0.15-25.10 SM: 3B
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Spinetoram — Turnip Leaf Extract
full scan FTMS spectra from LC run

749.50518
748.50029
oo m/Z_748, Parent 74850015 8000000 750.51044 NL: 8.31E6
1 (RT=14.4min) 70000001 080256b#668-684
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] SN EEEENE ﬂ — 796.54232 * Isotopic label key to finding metabolites
_ 735 740 745
383.25784 1z
207 19818511 99911003 L 45727128 m620 43603 70848939 ’L 884.59476
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IRMPD of Spinetoram Metabolite A at 10.3 min

Relative Abundance
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Nanomate infusion of Spinetoram Turnip Leaf Fraction
Fragmentation of m/z 762 (metabolite C) at varying IRMPD energies
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370.20140 6248058 NL: 1.68E6
1600000 1007 080257¢c_H8_h1#875-889
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0 —=s10759— ! ! 0 156.10199
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20000&, © 150000
150000~ 100000~ 125.05978
100000 50000 276.17060
] N-Formyl Metabolite of XDE-175-J ot b ‘ “ et il m‘ e
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s
Tz

N-formyl Spinetoram J represented a novel metabolite.
Use of Nanomate allowed extended data acquisition from initial sample injection
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Nanomate infusion of spinetoram fraction

IRPMD product of m/z 762 at increasing resolution

full spectrum
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Intensity
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] ! | ]
40 560.35873 ' ' 40
— 1 1 .
] H . ]
207 ! J I 20
] ! ! ]
] ! ! ]
oL 1 L I o
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1562.37137, 562.37137
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] l . . ] [PCLaHsoOANI Delta = < 3mDa
20004 | i 4000 562.36581
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Spinetoram (XDE-175) Plant Metabolic Pathway

Plant

Spinetoram /N\(j -

Metabolic

S

4

b

IRG 9/22/11

Pathway

O
2

O\ o)

XDE-175-J

N-formyl-175-J

Theorized Macrolide Ring
Cleavage Products

3'-O-deethyl-175-J
(5,6-dihydro-spinosyn J)

C9-(Reverse)-Pseudoaglycone-175-J

2

Systems studied as required for reqgistration:

Soill

biodegradation - aerobic conditions
biodegradation - anaerobic conditions
abiotic degradation

aerobic photodegradation

Sediment
biodegradation - aerobic conditions
biodegradation - anaerobic conditions

Water
Hydrolysis
photodegradation in buffered water
photodegradation in natural water

Metabolism
Lettuce (foliar applications)
Turnips (foliar applications)
Apples (foliar applications)
Rice (after treatment of seedling box soil)

Metabolism
Poultry
Lactating goats.
Rats
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Schematic of the Q Exactive

Quadrupole
HCD cell C-Trap Mass Filter
[
_I
|
| 1&-
: I_ e [ S m—
| S-lens
_ lon Sorce Eg}
Orbitrap —
) Mass Analyzer ~
W
’J,'- Capabilities that may aid in metabolite ID:
42 Sensitivity
‘rl,' Mass accuracy < 5ppm (ext. cal.), <1ppm (int. cal.)
s o Pos/Neg switching
; Fast MS, and MS/MS acquisition rates (up to 12Hz)

i High resolution up to 140,000 (FWHM @ m/z 200)
r*.‘JI;.G 9/22/11 Thermo Users Mtc
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General Q Exactive Experiments Used to Study the
Soil Metabolism of pyroxsulam (herbicide)

Experiments: &\/N N N)j

1) FTMS - p ESI Full ms [100.00-1000.00] @ 70K resolution

FTMS - p ESI Full ms2 top-5@HCD35 Pyroxsulam
FTMS + p ESI Full ms [100.00-1000.00] @ 70K resolution Caafal Pl
FTMS + p ESI Full ms2 top-5@HCD35 [M+H]+ = 435.0693

[M-H]- = 433.05475

Goal: General screen for metabolites at medium resolution using
pos/neq switching, acquire MS/MS spectra for anticipated metabolites

2) FTMS + p ESI Full ms [100.00-1000.00] @ 140K resolution
FTMS + p ESI Full ms2 [100.00-1000.00] @ 140K resolution
FTMS + p ESI mSIM top-5@HCD35 @ 140K resolution

Goal: Target metabolites detected in experiment #1 (+ESI) for high resolution +ESI MS, MS/MS,
and mSIM spectra — optimal mass measurement and characterization of isotopic cluster

3) FTMS - p ESI Full ms [100.00-1000.00] @ 140K resolution
FTMS - p ESI Full ms2 [100.00-1000.00] @ 140K resolution
FTMS - p ESI mSIM top-5@HCD35 @ 140K resolution

Goal: Target metabolites detected in experiment #1 (-ESI) for high resolution -ESI MS, MS/MS,
and mSIM spectra — optimal mass measurement and characterization of isotopic cluster
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Benefits of High Resolution — M+2 Sulfur Counting

Florasulam in Wheat Cell Extract

Full scan FTMS . -
o) o] .
o, 24512832 N\S{/ N M+2 1soto pe
] 7 N
o] J \(_ Ny 100 362.03235 NL:
: F N = 1 Measured 12C ,HgF;N:-05%'S  8.23E4
801 1 080326111#508 RT: 7.92
] Florasulam 80 g\\ée 185181: T1 ;.Tg'\;ltg.gs i
1 L. ] .06-8. X +p
g 704 279.17008 (cereal herbicide) 1 Full ms [120.00-1200.00]
S 607 ‘ Ci1oHgF3Ns03S 607
e [M+H]* = 360.03727 1
8 * + 40
; scrE [M+H] ] 12C1"*C,HgF3Ns05%2S
£ 407 652.40284 20
e 4 | ] 362.04269
a0 | 360.?3:714 674.38469 ]
] | [ 0 .
] ‘ 36203331 NL:
20 [ Ié 100 8.74E2
] | )| 87622293 1 Theoretical _
107 ol 1 (65,000 resol.) GrzteFa e 0o St
] 3 1| | 43920135 604 15813 | | 72438078 gag 93613 1027.61789 g 807 ' ) C12HoF3Ns 0351
0t ‘ | 1 i It : c p (gss, s /p:40) Chrg 1
I e R R R L R R R R R R R R R R R | ® : R y :
200 400 600 800 1000 1200 2 60 R:65000 Res .Pwr . @FWHM
m/z 3 ]
< ]
2 40
g8 362.04305
360.03714 . [} |
100 x
] Expanded view 20-
v 9(@ f . t . 1
- 807 orisotopic 0 - 36203558 NL:
_ cluster 100, Theoretical ' o3
o 70 1 (10,000 resol.) C 12 Hg F3 Ns O3 SH
& cod 80 C12H9F3N503S3
R ] p (gss, s /p:40) Chrg 1
£ 509 60: R: 10000 Res .Pwr . @FWHM
< >0
> — -
LB g ]
. C - .
s 30 40,
h 3 F———---- | ]
i 20+ 1 1 204
i f,' ] 361.04052 ! ! i
104 | 362.03285 | ]
} G: ! l ! O ‘\““\““\““\““““\““\““\““““\““\““\““““\““\““\“““““‘
T T T T T T T T T T T T T T T T T
o 200 201 VA 23 362.00 362.02 362.04 362.06
j- mz 0 t-———--- m/z

Typically requires fairly concentrated sample because of low M+2 intensity
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Soil Extract Containing Pyroxsulam Metabolites
(0.5 ppm, 0.5 day), Q Exactive Experiment #1 (70K, +/-, top-5 DD MS/MS)

0.8557
275.11
1| +ESI
$ 1000000000 | T|C
8 . 2.9929 7.9062
c ] 565.15 183.08
S 800000000 :
< ]| 0.9841
£ 600000000 2511
o _
o _
400000000
- 5.8347
100 +ESI EIC 435.07
4m/z 435
5w
= ]
i so| 1.266 sec between scans N —
5 F o
2 1 ~0.8Hz N
2 W\ _N SNTN
2 40— e
2 ] _
< ] o \<N/J\N/ o’
i 20— o—
. o Pyroxsulam
" 2.9825 Cy14H13F3NgOsS
o 100, -~ESI 563‘-14 M = 434.0620
] | [M+H]+ = 435.0693
o 1 TIc | [M-H]- = 433.05475
2 807 |
g - 0.8661
ey 3 60 ‘297 12 ‘
Al < 1l 28546
(S 2 8 “ 371.10 ‘ 3.3648 6.9384 2'239452
S B eora e aeer 0%
e - I Gpas | asoss S92
20 | N W 54127 L) e
I \JU AW / NANYY AJLVUWY :
.F" \\MH\\\\\H\HH\JHH\HH\HH\HH\HH\\
1 2 3 4 5 6 7 8 9
j‘ Time (min)

-~ JRG 9/22/11

Relative Abundance

100 435.0681
. +ESIMS Error = 1.2 mDa
80
60
40
00| 154.9898 457.0500
100.. "195.0746
] +ESI MS/MS
80— prod of m/z 435
60
40 Error = 1.1 mDa
] 435.0682
20
0.l ] 2760391 460.9586
100 433.0538
. -ESI MS Error = 0.9 mDa
80
60
40
o0 174-9547 3948899 | 501.0417
1 541.2648
oL ly 2429429 54,2648 7050040
179.0560
] -ESI MS/MS
rod of m/z 433
10000007 323.0504 P
1 Error = 1.1 mDa
500000
. ’ 433.0537
o] M {M ! i “\ M\ L. 14542881 |
200 400 600 800
m/z

Average Error
=1.1 mDa (2.5 ppm)
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Soil Extract Containing Pyroxsulam Metabolites
(0.5 ppm, 0.5 day), Q Exactive Experiment #1 (70K, +/-, top-5 DD MS/MS)

435.0681

100 +ESI MS 437.0618
4000000 \
] 8 ] Insufficient Resolution
© 80— § 5000000 for sulfur counting
% i 2 2000000~ experiment
E 60— Elooooomf
> - & a
Q -
< : 0- [—— ———
g 40— 437.0 - 4371
ks i
& _
20— 436.0710
o 437.0618 438 0666 439.0679
100 433.0538
i -ESI MS
] 435.0475
o BDj 3 ]
E . élf’oooocﬁ Insufficient Resolution
e 60— 2 1000000 for sulfur counting
a . 2 ] experiment
=y ] 5 50000(%
LGE_-J 40 . 0: \ \ \ \ \
@ ] 435.0 435.1
. @ — m/z
i —
;2 - 2[]_ 434.0563
} [
{4 0 A43%04787436.0519 437.0559 439.1949 440.0826
§ e e e e e e e B s I s By

433 434 435 436 437 438 439 440

Al

b
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RT: 0.72

Soil Extract Containing Pyroxsulam Metabolites
Q Exactive Experiment #2 (+ESI 140K MS, 140K MS/MS and 140k mSIM)

-10.30

0.81 2.00

Full scan
@ 140K res

5.80

268 291 4.49 4.73 564

10.23
8.87 9.82

80—

N
o o
Pl

Relative Abundance

o

5.80

EIC m/z 435
@ 140K res

1.128 sec between
scans
~0.9 Hz

,_\
o
T

[o2] [
TuT
|

DD HR MS/MS |

]0.82 1.95

DD HR mSIM

2.35 2.92

9.60

2

Fif

L
-~ JRG 9/22/11

TT T T [ T T T 1]
5 6

Time (min)

TT T T [ T T T 1]
10

Relative Abundance

Error = 0.0 mD
Full scan or=0.0 mba
100 435.0693
1 @ 140K res
80
60—
40—
207 457.0510
o 167.0128 381.2246 L |
195.0753
25000000
20000000
15000000 Error = 0.2 mDa
10000000 435.0695
5000000
166.072 276.0398  351.1013 |
0 435.0695
200000000 Error = 0.3 ml
7 DD HR mSIM
150000000
100000000
. Average Error
50000000 =0.2 mDa (0.4 ppm)
] I
. 435.0693
{Theoretical
600000 [C14H13F3sNgOsS+H]*
400000
200000
07\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\
100 150 200 250 300 350 400 450 500
m/z
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Soil Extract Containing Pyroxsulam Metabolites

Q Exactive Experiment #2 (+ESI 140K MS, 140K MS/MS and 140k mSIM) — expanded view

Error = 0.4 mDa

700000000 4350695 Full scan 100+ Full scan 4310652 M+2
] @ 140K res go] @ 140K res
150000000 ]
. 60
100000000 40: Error = 1.4 mDa
= ] 437.0743
50000000 436.0722 20
] 437.0652 ]
0- ! 0
£000000— 435.0695 100— 437.0652
. g . DD HR MS/MS ] Error = 0.0 mDa
" S 6000000~ 803 DD HR MS/MS
E ] 60— 437.0756
< 4000000 3 Error = 1.0 mDa
o ] 40
| = — |
< 2000000 436.0730 20
& ] 437.0652 .
0 435.0693 1037 437.0648
] DD HR mSIM ] Error = 0.2 mDa
800000000 80
1 1 DD HR mSIM
J 600000000 60
] ] Error = 0.2 mDa
40000000(%: 4Oi 437.0732
i 200000000 436.0709 20
i . 437.0648 ]
0 L 0
435.0693 437.0652
g ] : 800 ~—
7 . 4
A 15000 Theoretical . 1 Theoretical [C12H13F3NgO5**S+H]*
e B [C14H13F3NGOSS+H] 6007 M+2 region
. . 100003 400 _[C12"3C,H13F5NgOs**S+H]*
VA, ] ] 437.0745
1 ]
h,. | 50007 436.0726 200
',J" ] 437.0652 438.0686 ]
IF"' 0 [ L L L L 0 L L L L B L I B I I R I R R N R RN R R
. 434 435 436 437 438 437.04 437.06 437.08 437.10 437.12
I'F m/z m/z

"

¥
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Soil Extract Containing Pyroxsulam Metabolites

Q Exactive MS/MS Spectrum from Experiment #2 (140K MS/MS )

MS/MS e
(products of m/z 435 195.0746 FF [-ﬁqii 195.0751
~ 130,000 resoluti : ~
: resolution) R=160202 F 0
100i Proposed: O\ N N
- [:C{géoglgglzr 100 éZ%%%%L \ \S/'N\</ N
90j Error _ 05 mba 1 Measured Error=0.4 mDa . \\ — — /
n . 80] M+2region ) N N @)
80— c‘E 50 o
. - I Pyroxsulam
J - £ 40 Error=1.1mDa E:AMH‘%IZSISIESSS
l = ] 2780433 = .
707 “ 207 RE113402 [M+H]+ = 435.0693
| § Bl ) ] [M-H]- = 433.05475
g 60 e
5 _ ] Theoretical C7H100sNs*5
d é:: 50{ 804 M+2region
g
I % 40{ 40: 278(.:0?1:34(:2H1005N5323
[ad — R=118480
’ 30: 20; Error = 0.2 mDa
] - ‘ . . . 435.0687
— Proposed: 278 00 2?8 05 27810 _
] [CeHgNsOT* R=107102
v 20 =166.0723
| ] Error = 0.1 mDa
P - 166.0722
: 10 R=170302 276.0393 Proposed: (would require rearrangement)
n ] R=133802 [C7H100sNsS]* = 276.0397
oF . ‘ Error = 0.4 mDa |
| O ___ | H!‘M‘H Iy L1 B —— — T P— I
pr T T T T T T BARRARRRRRARAS RAAR AR NARRY RARR RARRY A A RRARRRARAN
1}‘ 100 150 200 250 300 350 400 450
; m/z
§
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Pyroxsulam Soil Metabolism — Q Exactive Results

OH
\\/ \ \\/ N X
N @)

E;Lrogﬁlélaslm O-demethylation \ EF Sulfonic Acid
M = 434.0620 Ci5H11PsNsO5S F C,HeFsNO,S
[M+H]* = 435.0693 '[\,fA::]ZO'sz“‘l“ o536 o M = 256.9970

. +HT+ = - —
I = : \ [M+H}* = 258.0042
(M) = 43500475 [M-H]" = 419.0391 7 N5 iy = 255 9807

\ =

o— Only detected
In -ESI
7 \ \\/N / N N

Experiment 1 Experiment 2 Experiment 3

pyroxsulam  pos neg pos neg
theo 435.0693 433.0548 435.0693 433.0548
+/-MS 435.0681 433.0538 140k MS  435.0693 140k MS 433.0550
MS/MS 435.0682 433.0537 140k MS/MS  435.0695 140k MS/MS  433.0551
Ave = 435.0682 " 433.0538 mSIM  435.0696 mSIM 433.0552
ave. error (Da) = 0.0011 0.001 Ave =" 435.0695 Ave ='433.0551
eror (ppm) = 2.53 2.31 StDev=""0.0002 StDev =" 0.0001
ave. error (Da) = 0.0002 ave. error (Da) = 0.0004

ave error (ppm) = 2.42 0.23 0.69

Overall for all metabolites Detected
ave error (ppm) = 2.47 0.15 1.18

All with external calibration
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At 10 pg on column in mSIM mode - A+2 splitting is still observed

Relative Abundance
= N w iN al ()] ~l o [{o]

484.0711

484.2239

484.3483

LA AN

484.8283

A

485.1128

485.0344
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A AN AN AJU\/IA

485.8121

485.8762

486.1118
L,

i A 486.3064

I

DN 95
?\H?\HP?’\H?\H?\H%\H%\H%‘\H%\H?HH? OH\?HHCEHHCE\H?HHCE\H?\H?HHCE\HEHH?

484.0709

Relative Abundance

I B Qg S E N8 AEOQ NR QO

i

486.0666
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486.0753

"

BN ow s g oa

486.0667
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486.0762

NL:

1.28E4
DOW_STD_140K_mSIM_Topl #A 10p
g_OC#450 RT:7.37 AV:1T:FTMS +
ESISIM msx ms [465.56-474.56,
479.57-488.57,727.97-736.97,
741.98-750.98, 804.00-813.00]

NL:
1.82E4

C16H140O5N5S1 Fs+H:
C16H1505N5S1 F5

p (gss, s /p:40) Chrg 1

R: 140000 Res .Pwr. @FWHM

~20-30x lower than we can
achieve on our LTQ-FT Ultra

T
486.055

T T T
486.070 486.075 486.080

miz

T T
486.060 486.065

T
486.085 \

486.0667
by
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Conclusions

®* Metabolite identification remains a challenging component of agrochemical discovery and
development.
® Constantly lowering application rates = lower levels of resulting metabolites.
® Sample complexity is high, but timelines often require ID with limited sample clean-up.

®*New instruments, including the LTQ-FT, have significantly improved our ability to meet these
challenges by providing:
® Improved Sensitivity
®* High Mass Accuracy (typically better than 1ppm)
® High Resolution (up to 1,000,000)
[ ] MSn

* Additional methods to interrogate an unknown, including IRMPD and high resolution MS
combined chip-based nanospray infusion allows the acquisition of a wide array of data with
minimal sample consumption.

® Addition of the Thermo Q Exactive, a new benchtop quadrupole-orbitrap, may further expand ou
capabilities by providing:
® Improved MS and MS/MS sensitivity
® Pos/Neg switching
® Maintaining Fast MS, and MS/MS acquisition rates
® High resolution (~140,000 FWHM) — allowing high resolution experiments, including sulfur
counting experiments at levels 20-30x better than our LTQ-FT Ultra.

JRG 9/22/11 Thermo Users Mtc



..t-{'-u'q.._

*F

o
5
»{ o
boi
o
P

~JRG 9/22/11

Acknowledgements

Dow AgroSciences
Gerry Deboer
Jeff Godbey
Debbie Schwedler

Thermo
Mary Blackburn
Tim Stratton
David Peake
Bjoern Rose
Markus Kellmann
Esther Lewis
Butler John

Thermo Users Mtc



	Slide Number 1
	Slide Number 2
	Regulatory Metabolite Identification - Systems Studied
	MS Tools to Aid in Metabolite Identification
	Benefits of high resolution – M+2 Sulfur counting�Florasulam in Wheat Cell Extract
	CID vs. IRMPD – Low Mass Ion Detection
	CID vs. IRMPD – Energy Dependence of Fragmentation
	Metabolite Identification on the LTQ-FT
	Spinetoram – lettuce leaf metabolism
	Spinetoram labeling scheme aids in metabolite detection
	Spinetoram – Turnip Leaf Extract�FTMS TIC and Radiochemical Traces
	Spinetoram – Turnip Leaf Extract �FTMS TIC, selected ion, and RAM traces
	Spinetoram – Turnip Leaf Extract�full scan FTMS spectra from LC run
	IRMPD of Spinetoram Metabolite A at 10.3 min 
	Nanomate infusion of Spinetoram Turnip Leaf Fraction�Fragmentation of m/z 762 (metabolite C) at varying IRMPD energies
	Nanomate infusion of spinetoram fraction�IRPMD product of m/z 762 at increasing resolution
	Spinetoram (XDE-175) Plant Metabolic Pathway
	Schematic of the Q Exactive
	General Q Exactive Experiments Used to Study the�Soil Metabolism of pyroxsulam (herbicide)
	Benefits of High Resolution – M+2 Sulfur Counting�Florasulam in Wheat Cell Extract
	Soil Extract Containing Pyroxsulam Metabolites �(0.5 ppm, 0.5 day), Q Exactive Experiment #1 (70K, +/-, top-5 DD MS/MS)
	Soil Extract Containing Pyroxsulam Metabolites �(0.5 ppm, 0.5 day), Q Exactive Experiment #1 (70K, +/-, top-5 DD MS/MS)
	Soil Extract Containing Pyroxsulam Metabolites �Q Exactive Experiment #2 (+ESI 140K MS, 140K MS/MS and 140k mSIM)
	Soil Extract Containing Pyroxsulam Metabolites �Q Exactive Experiment #2 (+ESI 140K MS, 140K MS/MS and 140k mSIM) – expanded view
	Soil Extract Containing Pyroxsulam Metabolites �Q Exactive MS/MS Spectrum from Experiment #2 (140K MS/MS )
	Pyroxsulam Soil Metabolism – Q Exactive Results
	At 10 pg on column in mSIM mode - A+2 splitting is still observed
	Conclusions
	Acknowledgements

