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1. Kinetic isotope effect study (Scheme 4)

i (DH
Pd(OAG), (10 mol%) HD) | MO

0 15 mmol) @/CHO TBHP (2.0 equiv) ©H O o N\T/
+
DCE,80°C,N;, 05h (D o

: Y a (0.6 mmol) ke/kp = 3.35 H(D)

3aand 3a'

0 15 mmol)

Procedure: A mixture of substrate 1a (24.5 mg, 0.15 mmol), 1a” (25.5 mg, 0.15 mmol), 2a (63.7
mg, 0.6 mmol), Pd(OAc), (6.7 mg, 10 mol %), TBHP (54.1 mg, 2.0 equiv) in DCE (2.5 mL) was
charged in a glass sealed-tube and stirred under N, atmosphere at 80 °C for 0.5 h. Upon
completion of the reaction, saturated brine (15 mL) and DCM (15 mL) were added to the mixture,
then the aqueous layer was extracted with DCM (15 mL x 2). The combined organic layer was
dried over anhydrous MgSQ,. Finally, the solution was concentrated in vacuo to provide a crude
product, which was further purified via a column chromatography on silica gel (eluents: petroleum
ether/ethyl acetate = 40:1) to supply the product 3a and 3a” in 19.0 mg (about 23% yield). The
product distribution (kz/kp = 3.35) was analyzed by 'H NMR, see: section 4.6 (Copies of the
spectra for Scheme 4).

2. Inhibitation reaction of free radical

CHO >(j< Pd(OAc), (10 mol %) Q
©/\ Y ©/ TBHP (2.0 equiv)

DCE, 80 °C, N,, 8 h
TEMPO (2 5 equiv)

3a not observed 10, 69%

Procedure: A mixture of substrate 1a (49.0 mg, 0.3 mmol), 2a (63.7 mg, 0.6 mmol), Pd(OAc),
(6.7 mg, 10 mol %), TBHP (54.1 mg, 2.0 equiv) and TEMPO (117.2 mg, 2.5 equiv) in DCE (2.5
mL) was charged in a glass sealed-tube and stirred under N, atmosphere at 80 °C for 8 h. Upon
completion of the reaction, saturated brine (15 mL) and DCM (15 mL) were added to the mixture,
then the aqueous layer was extracted with DCM (15 mL x 2). The combined organic layer was
dried over anhydrous MgSQ,. Finally, the solution was concentrated in vacuo to provide a crude
product, which was further purified via a column chromatography on silica gel (eluents: petroleum
ether/ethyl acetate = 40:1) to supply the TEMPO ester adduct 10 in 69% yield.

2,2,6,6-Tetramethylpiperidin-1-yl benzoate (10): yellow oil, 108.2 mg (69% yield); 'H NMR
(400 MHz, CDCl;, ppm): ¢ 8.09 (d, J= 7.2 Hz, 2H), 7.59 (t, /= 7.2 Hz, 1H), 7.48 (t, /= 7.6 Hz,
2H), 1.84-1.75 (m, 2H), 1.73-1.61 (m, 2H), 1.59-1.41 (m, 2H), 1.29 (s, 6H), 1.34 (s, 6H); 3C
NMR (100 MHz, CDCl;, ppm): ¢ 166.5, 133.1, 129.9, 129.7 (2C), 128.7 (2C), 60.5 (2C), 39.2
(2C), 32.2 (2C), 21.0 (2C), 17.2; HRMS (EI): m/z [M]* calcd. for C1sH,3NO,: 261.1729; found:
261.1730.



3. Crystallographic data for 6h

~/.
O\/)\ [
OO Ty

6h X-ray single crystal of 6h

Bond precision: C-C =0.0059 A
Wavelength: 1.54178 A
Unit cell dimensions: a=10.1392(4) A o= 90°
b=10.1392(4) A B=90°
c=28.1205(16) A v=90°
Temperature: 296 K
Calculated Reported
Volume: 2890.9(3) A3 2890.9(3) A3
Space group: P41 P41
Hall group P 4w P 4w
Moiety formula C,¢H14CINO, C6H14CINO,
Sum formula C,¢H14CINO, C6H14CINO,
Mr 287.73 287.73
Dx,g cm 1.322 1.322
z 8 8
Mu (mm) 2.344 2.344
F000 1200.0 1200.0
F000’ 1206.13
h,k,lmax 12,12,33 12,12,33
Nref 5318[ 2719] 5263
Tmin, Tmax 0.627,0.656 0.512,0.753
Tmin’ 0.569

Correction method = # Reported T Limits: Tmin=0.512 Tmax=0.753

AbsCorr =?

Data completeness= 1.94/0.99 Theta(max)= 68.464
R(reflections)= 0.0390( 4470) wR2(reflections)= 0.1010( 5263)
S=1.021 Npar= 365



4. All Copies of Spectra

4.1 Copies of the spectra for Tables 2
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0 O,N\
Element prediction: Off O O 7/
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
60 formula(e) evaluated with 6 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-20 H:0-20 N:0-3 ©O:0-4 Na:0-1 3a
YF-JI ECUST institute of Fine Chem 24-Jun-2016
20:55:43
JYF-5-416 11 (0.422) Cm (11:12) 1. TOF MS ES+
3.25e+003
100— 290.1163
%
] 291.1196
4 331.1431
12330556 2611273 268.1316  274.2737 577 paasg (3921230 105.1582 318.3018
|'tt'|[ltl|1'lll’]|l'l't'tl' !!!'lt 1]'!' r! l|[fl|l||r1l Il]l'!l l|I|ffflfl'fl'l|||‘Y]|Ill'tl|l' im:'Z
2400 2500 260.0 270.0 280.0 2%0.0 300.0 310.0 3200 330.0
Minimum: -1.5
Maximum: 300.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
290.1163 290.1157 0.6 2.1 9.5 23.0 0.0 Ci7 H17 N 02 Na
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Single Mass Analysis N
Tolerance =500 PPM / DBE: min =-15, max = 100.0 D@: il
Element prediction: Off
Number of isotope peaks used for i-FIT =3 @
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass) b
Elements Used:
C:0-18 H:0-20 N:0-1 0O:0-2 Na:0-1
YF-JI ECUST institute of Fine Chem DS—h;ar—ggUé_?,
1:59:
JYF-5-611 35 (0.521) Cm (33:35) 1: TOF MS ES+
2.02e+003
100~ 304.1301
Y
1 2742724

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

304.1301 304.1313 -1.2 -3.9 9.5 23.6 0.0 Cig8 H19 N 02 Na
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Elemental Composition Report MQ«”Y

Multiple Mass Analysis: 41 mass(es) processed | 20
Tolerance=5.0mDa /  DBE: min=-1.5, max=100.0 \/I
Element prediction: Off W |
Monoisotopic Mass, Odd and Even Electron lons I 3¢

505 formula(e) evaluated with 39 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-20 H: 0-23 N: 0-1 0:0-2

\Waters GCT Fremier

£l (ppm)

TOF ME Eb
s31208 1.7%e+004
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40 50 &0 T B0 50 100 10 120 130 140 150 20 30 240 50 280 o 80 230 300 =2
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
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Elemental Composition Report o’N~T/
Multiple Mass Analysis: 42 mass(es) processed o
Tolerance=5.0mDa [/ DBE: min=-1.5, max=100.0 = |
Element prediction: Off =
Ph 3d

Monoisotopic Mass, Odd and Even Electron lons
480 formula(e) evaluated with 41 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-23 H:0-21 N: 0-1 0:0-2

Wisiers GOT Fremier
57-{29+541) s
07 1578+ 004

R o e i Sl = il Nl
Minim_um: - 3.00 I
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT  Formula
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
76 formula(e) evaluated with 4 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:
C:0-17 H:0-40 N:0-1 O:0-5 Na:0-1 CIL0-1
YF-JI ECUST institute of Fine Chem

YF-S-518 8 (0.191) Cm (6:3)

100~ 324.0762
%1 326.0720
:229‘0403 2742726 318.2991 327.0786 360.3249

05-Jan-2017
22:11:02

1: TOF MS ES+
2.31e+003

437.2009

11

230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430

Minimum: -1.5

Maximum: 30.0 50.0 100.0

Mass Calc. Mass mDa PPM DBE 1-FIT i-FIT (Norm) Formula

324.0762 324.0767 -0.5 -1.5 9.5 7.3 0.0 Cl7 H16é N 02 Na Cl
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Single Mass Analysis Nﬁ/
Tolerance = 50.0 PPM / DBE: min =-1.5, max=100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 2 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-20 N:0-1 ©:0-2 Na 01 Br01
YF-JI ECUST institute of Fine Chem Wfﬁ%g
1:46:
JYF-S-606 56 (0.786) Cm (56:58) 1: TOF MS ES+
1.41e+003
ol 368.0259 370.0246
1 397.0727 399.0700
9%
1 348.1836 371.0292
] 3ST2621  ngp anpq 3623201 363.2100 400.0734
] 11 1 ( ] 71.2785 386.0015 l i
vpveveprerporetpre oo dperer oo e ey cr prers prra pes o pre e b precr porer e prer e peees fod miz
3500 355.0 360.0 385.0 370.0 375.0 .0 385.0 3%0.0 3950 400.0
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
368.0259  368.0262 -0.3 -0.8 9.5 14.7 0.0 Cl7 H16 N 02 Na Br
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Elemental Composition Report oz“j/

Multiple Mass Analysis: 31 mass(es) processed 0
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0 = i
Element prediction: Off 5

CFy 3g

Monoisotopic Mass, Odd and Even Electron lons
987 formula(e) evaluated with 76 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-18 H:0-16 N:0-1 0:0-2 F:0-3

Y30141072-624 Waders GCT Premier
20N TOL3T 56 (1.900) Cm (SE~{S4+ET)) TOF ME Eb
e aTapEIs 160e+004
2530678
!
1340736
1850710
1330297 sssoTTE
1450268 188077 4 rd 2 i
432202 sgpeqz TIOEET TTOIE SOa73 i 1zsgziz | PA0EEY ‘51?32; | | 1L Iilssns_e | ma?ﬁ’r‘mn‘“n Hs'ﬁ"
4:3 i 5{3 ¥ EII'I . ?Il'l v EIE ! EIE g IéO : III!I Iéﬂ '.éEII '.-Iﬂ: 4 1'50 : 1%: : ITI‘I'I ; ijl 120 :I!l! ; :IIEI : 15!: léE : 400
Minimum: 3.00
Maximum: 100.00 50 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
279.0635 100.00 279.0633 0.2 0.7 9.5 1.3 CISH1002F3
Ay g Ny~
LerY Cg2gEReRagd
= i ] S B o Bt o B B B |
[ae wotl o N oM S S S N
e N e
K 8 xp 2333833
T b L
LT R |
_7% _7‘!‘U$L/\J o H“flv“t‘g';;ti o1
I~ e ] s 3= =9 s
T i LT T T o e |
7.65 7.60 7.55 7.50 _F. 5 7. 7.3 7.30 7.28
f1 (ppm)
» g 3 a
= i A
i | 7
[
| | |
1 t oy
g g g8
=i [t o
T T T T T T T T T T T T T T T T T T T
B.5 B.O 7.5 7.0 6.5 6.0 B.5 50 4.5 4.0 s 30 2.5 20 9% Lo 0.5 0.0 0.5

£l (ppm)
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f1 (ppm)
. , 353gishegEes 1252 s
g % ZERRORSXAARE CEER Rad
]
il | ||
T T T T T T T T T T T T T T T T T T T T
200 190 1800 170 160 150 140 130 120 110 100 a0 &0 70 &0 50 40 30 20 10
£1 (ppm)
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-18 H:0-20 N:0-1 0:0-2 Na:0-1
YF-JI ECUST institute of Fine Chem 06-Mar-2017
21:55:25
JYF-5-610 34 (0.509) Cm (28:35) 1: TOF MS ES+
3.01e+003
100~ 304.1319
1 340.1324
- 305.1491 350.3247
Ot

280.0 290.0 3000 3100 3200 3300 3400 350.0 3600 s
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
304.1319 304.1313 0.6 2.0 9.5 37.2 0.0 Cig8 H19 N 02 Na
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:

£1 (ppm)

17

C:0-17 H:0-16 N:0-1 0:0-2 Na:0-1 Br:0-1
YF-JI ECUST institute of Fine Chem 18-Jan-2017
10:19:35
JYF-S-41 32 (0.488) Cm (28:32) 1: TOF MS ES+
1.51e+003
370.0248
100~ 368.0267
393.2095
< 3572625 360.3193
DuJ....,..n,.n.,,...T...., 00 0,0 By L e B e e e e B 1174
. . 1 3 1 .0 390.0
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa EPM DBE i-FIT i-FIT (Norm) Formula
368.0267 368.0262 0.5 1.4 9.5 7.2 0.0 C17 H1é N 02 Na Br
/-\3‘”
o
3
CUUESaCYRYR o bl E%
§RE8nESRREE o o a
ri\r—?r—?r-:r;r-:r-ir—'r—'r;r-: i | \(
L ppipeiesnld ekl 1t |
1] ujlm i “ L
Jo it i A s ¥ 1 A4
— 0 O e ) ) (=2 -+ o o—
cocoooS = = —%=]
o e —— i e o en
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 50 45 4.0 3.0 2.5 2.0 L5 Lo 0.5 0.0
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Ga®F o a 2 o
i AREE \jes 8 & 8
3 N 0 | ! !
LAk L | | I
3
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1 (ppa)
EEEEEI PEL sEgs
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Z10 200 180 180 170 160 150 140 130 120 110 100 90 B0 70 B0 a0 20 10 o =10
fl (ppm)
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isctope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 2 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-20 N:0-1 0O:0-2 Na: 01
YFJI ECUST institute of Fine Chem 06-Mar-2017
21:35.47
JYF-S-603 43 (0.624) Cm (42:44) 1: TOF MS ES+
5.18e+003
100~ 304.1307
%
1 305.1380
: 2742740 i s
1261.1306 : 3183012 J 349.1858
e e ey e b e e per s for ey prorr e prren prrrr o d miz
27 2300 290. . .0 3300
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
304.1307 304.1313 -0.6 -2.0 9.5 53.2 0.0 Clg H19 N 02 Na
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Single Mass Analysis
Tolerance =50.0 PPM / DBE: min = -1.5, max = 100.0 N
Element prediction: Off O 0” \\[/

Number of isotope peaks used for i-FIT = 3 o
F
Monoisotopic Mass, Even Electron lons O
16 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass) 3
Elements Used:
C:0-18 H:0-20 N:0-1 0O:0-2 Na:0-1 F: 01
YF-JI ECUST institute of Fine Chem 06-Mar-2017
22:10:34
JYF-5-602 14 (0.268) Cm (10:16) 1: TOF MS ES+
5.55¢+003

100~ 308.1068

1 437.1971

% 399.0734

1 2742750 318.3011 . 4531723

1 2811318 [ 348.1859 : £4513953 541.4503 565.4755 6205032 6735304 7134531

P I [ B | l,,..f.w..,... SRS S o 1 N 1 N | Y | N | Iy

25 250 275 300 325 350 375 400 425 450 475 S00 525 550 S/5 600 625 650 675 700

Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
308.1068  308.1063 0.5 1.6 9.5 22.5 0.0 C17 H16 N 02 Na F

Vit —S0 O — 000
FIILILIIRRKIIARES
! Lol ol o N S o ot o o ol o ol o
. R e

A
T.65 7. 60 7.55 .50 7.45 7.40 7.35 7.30 7.28

1 {ppm)
z8
el e 2 oy
SYTEYIIAAS 5 N7
L e e e e el o ol T |
by b a1
1 ‘!I 1 l |
T 1 Ty
Mmoo O = -
oo = =<
—_— i a2
T T T T T T T T T T T T T T T T
1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 20 L5 Lo 0.5 0.0
£1 (ppm)
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EEER
St
FZRHARLEBIRER
¢ BEoamcennoi-egin e S
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T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 B0 T &0 50 40 a0 20 10
£1 (ppm)
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
29 formula(e) evaluated with 3 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-20 N:0-1 0:0-3 Na:0-1 Cl:0-1
YF-JI ECUST institute of Fine Chem 06-Mar-2017
20:45:26
JYF-S-539 28 (0.451) Cm (28) 1: TOF MS ES+
8.44e+002
100~ 3240774
1 737
%] 2422852 326.0774 SO 437.1998
1 13.2705 0883
a 274.273g 305.1582 360.3268 F‘s' s03a1s7 5373390 5813631 6254001  669.4255
. I T I — I | || o
240 260 280 300 320 340 360 330 400 420 440 460 480 S00 S20 S40 Se0 580 600 620 640 66
Minimum: <1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEPM DBE i-FIT i-FIT (Norm) Formula
324.0774 324.0767 0.7 2.2 9.5 7.4 0.0 Cl7 H16é N 02 Na Cl
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
44 formula(e) evaluated with 3 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:
C:0-20 H:0-40 N:0-1 O:0-5 Na:0-1
YF-JI ECUST institute of Fine Chem
YF-5-521 36 (0.530) Cm (34:36)
100= 332.1622
o
2742731 sl

348.1557 280.3260

oM \\[/
O 0

05-Jan-2017
21:54:47

1: TOF MS ES+
2.22e+003

401.2886 413.2694

miz
240 250 260 270 280 290 300 310 320 330 340 330 360 370 330 390 400 410
Minimum: =-1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
332.1622 332.1626 -0.4 -1.2 9.5 20.6 0.0 C20 H23 N 02 Na
=Y
"
F n
TI? T.Ié n.r5 T.Ié F.IZ] FI ?.I] TIU bI‘J bls
1 {ppm)
=@
2 e
wow e — v
255737838 3388888 d 37
TLOLNSS sessss s | n
T 1 I 5 ;
P i T 1 ot
AW~ T = Lol o
ceees 28 S S <
—_——— = = — =] Lol
T T T T T T T T T T T T T T T T
80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 2.0 L5 Lo 0.5 [ ]
£l (ppm)

23



m
o« =
= zE a5
AICZAE % o g
oo Mm: g o ora M
EETICE Z i) ==
Le2e2 N ~/
e ! I
o | u il
R R S N R O L T R S R R P T S R R T R
165 160 155 150 145 140 135 130 125 120 115 110 105
1 (ppm)
cxs2
FEEF
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BIURALLNE gEo = E 7
CENSMAngm mmmn a o=
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Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max =100.0 '"%l/
Element prediction: Off O fal

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons O
32 formulaie) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass) ! N
Elements Used: "

G017 H 016 MN01 O:02 F:0-2 Na O

YF-JI ECUST institute of Fine Chem 18-Jan-2017
10:15:48
JYF-S-40 4 (0.149) Cm (4:6) 1: TOF MS ES+
3.03e+003
100 326.0963
1 3042608
ol 305.1582
1 305 2660 3207
1 3132362 J' 335.1565
| r-r——t———f———————— e - Wiz
302.5 305.0 3075 30.0 3125 3150 375 320.0 325 3250 3275 30.0 3325 335.0
Minimums: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa FPM DBE i-FIT i-FIT (Nerm) Formula
326.09a83 326.0969 -0.6 -1.8 9.5 21.5 0.0 C17 H15 N 02 F2 Na
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Single Mass Analysis

Telerance = 50.0 PPM /| DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

19 formulale) evaluated with 2 results within limits (up to 1 best isotopic maiches for each mass)
Elements Used:

C:0-20 H:0-20 N:01 O:D-2 Na:01 Br01

YF-JI ECUST institute of Fine Chem 06-Mar-2017
21:42:02
JYF-5-605 26 (0.410) Cm (22:30) 1: TOF M5 ES+
5.19e+003
100— 352.0418. 384.0403
1 397 0722 399.0703
%_
1 340.1838 250 3234 385.0444 400.0701
1 3572612 383.2101 409.3655
] l _361.3271 371.1619 l i I | S 413.2660
hrprrrpreepreedpeee e pfededbee e o peber e poeer e el e b proeerpreee oo e peee b Lede oo peed e e mifz
350.0 355.0 360.0 3650 370.0 375.0 380.0 0 3900 3850 400.0 405.0 4100
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Masa Cale. Maasz mDa PPM DEE i-FIT i-FIT (Neorm) Formula
382.0418 382.0419 -0.1 -0.3 9.5 168.1 0.0 ClB H18B N 02 HNa Br

I/‘*%/
S =+ o0 00 0d £ o Y =)
sy Qmﬂ% SREEL AP
= 9333 <gees dibdddd
Jﬂ ) r/ N4 ﬁl/ _=§."-1: IS
IR T~ v -
T T T T T T T T T T T
8.20 B.10 B. 00 7.90 7.80 T 7.6 7.5
1 (ppm}
o -
-~
-y 00 00 € €4 01 90 W O O o ‘q q‘
TCZERLLIELRFHITZ b~ i
— o S Oy 6C 00 00 00 D D Wy W Vi T O] 1 | |
e A R L v ;
—L-l |m¢-=-,'#d|#-d-l-—*-—‘—‘. ‘
L A | l
P S w A el N e ] b T o
MO —ohoh W ol =1 o o
SccSooogoos =1 ==
— o oo
T T T T T T T T T T T T T T T T T T
8.5 80 15 7.0 6.5 6.0 5.5 5.0 4.5 4.0 .5 30 2.5 2.0 L5 Lo 0.5 0o
fl (ppm)
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25 43 S5 RAASBRESA
NTONT VT SNT A=
. TR TR V¥ 11
¥ T & T T L T ¥ T B T 1 T ¥ T T T N T
140 138 136 134 132 130 128 126 124 122
1 (pp)
RenSYLEIRIS 284 _—
= o RN =N~ — b i 2 =
s F 7 FHERARBEERSS GG =
= = “ it bnruin it s = a2
& = o LT i -1
| —_ | i |I L 1 [ -
| | 1 i ll J l . | |
T T T T T T T T T T T T T T T T T T T T T T T
Z10 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 a0 20 10 o =10
£1 (ppm)
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5 max = 100.0
Element prediction: Off My
Number of isotope peaks used for i-FIT = 3 O o T/
Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (up o 1 best isotopic matches for each mass) O
Elements Used:
C:0-22 H:0-20 N:0-1 0:0-2 Na:0-1 O 3p
YF-JI ECUST institute of Fine Chem 06-Mar-2017
21:49:13
JYF-S-607 109 (1.433) Cm (108:113) 1: TOF MS ES+
4.24e+003

340.1308

397.0726

£....8

437.1977
453.1703

1 261.1207 274.2734 305.1559 318.3007

260 280 300 320 340 360 330 400 420
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
340.1309  340.1313 -0.4 -1.2 12.5 11.7 0.0 C21 H19 N 02 Na
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Elemental Composition Report O’N\Y
Multiple Mass Analysis: 29 massies) processed o
Tolerance=5.0mDa / DBE:min=-1.5, max = 100.0 20
Element prediction: Off ;”

Monoisotopic Mass, Odd and Even Electron lons 315 formula(e) evaluated with
29 results within limits (up to 50 closest results for each mass)

Elements Used:

C: 0-15 H: 0-15 N: 0-1 0:0-3

YaM41072-620 Waters GCT Premier
20170438 1055 (17.588) Cm (1055-215+218)) TOF M El-
100+ 1330220 1.87e+004
01 0551
1220706
128.
i
1850587
1270556
1570663 1530455
850140 zs 2020538
T7034 1150543 1340337 1S50=0d
50241 = ol AT ! 1530708 1720535 e 5
e e |T o | i L ‘rl‘lms‘0 L ﬂm s | Wy | | ?j”s“ ?‘smnm””“ 244.0652.253.1123256 2338
R L o A Lo ey L L A A LA LA LA B L) Ll A ) Rk ) LR ko Lo fro e m
5 5 90 S5 100 105 110 115 120 125 130 135 140 %45 150 155 160 165 170 175 180 185 150 1395 200 205 210 245 220 225 230 235 240 245 250 255
-1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
201.0551 90.10  201.0552 -0.1 -0.5 8.5 4.3 C12H9 03
=~ el
(=Nl ] @:F:;QQ vnagneg = — =
M 2% nnees IEEESENaA 08 Sz2¢&
G _o*f = r e = B B N = oo din B
' Y N el e
5 1
=;‘ _néh«__—_‘— — ___n-r—'—nLrLI«_ —ﬂ-&-‘k‘;}\_ — —_nm_
i — o o =] o [}
=) 2 8 & s g
T T T T T T T T i’ T T T % T T T T
7.70  7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10
f1 (ppm)
Wy o—
2 ER
S558353222885:2 e gt
FEZTRSTLIIEFAEZE ot | |
R e e e e e e |
1 i | 2
Ao ¥ Y-y
el s s s ) (= [ Bae)
sesesSe S =9
ki iy =i Lar i as
T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 40 15 3.0 2.5 2.0 1.5 L0 0.5
fl (ppm)
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CCs e I B
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T oo
R38R
EEEE
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- o 2839388353 2 &
g £ SERIBRANSS 8 =
& 5 RN “.T.“‘“’“ I
1 1 |
I I li || .| | | 1
!Lllﬂ 'l‘IJU ]éIIU 1':'0 ]IEU 1;0 1:‘10 ]'.I;U 1'_I'O 1 I]U ]LIDO 'JIU 80 TIU &IU '.JO 4‘0 GIU ZIU ]IU
f1 (ppm)
Elemental Composition Report 0~“~>r
Multiple Mass Analysis: 29 mass(es) processed o
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0 #g
Element prediction: Off a2
Monoisotopic Mass, Odd and Even Electron lons 466 formula(e) evaluated with
58 results within limits (up to 50 closest results for each mass)
Elements Used:
C: 0-15 H: 0-15 N: 0-1 0:0-2 5:0-1
i D R i M ey o | [ oy W A 1I s EH iy I".“‘Z’“’nfl (e TeMaemmmann | e
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
217.0324 49.74 217.0323 0.1 0.5 8.5 2777586.8 C12H902S
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Elemental Composition Report O'Nj/
Multiple Mass Analysis: 81 mass(es) processed ~0 o
Tolerance=5.0mDa / DBE: min=-1.5 max=100.0 .
Element prediction:; Off .
Monoisotopic Mass, Odd and Even Electron lons 1059 formula(e) o5
evaluated with 77 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18  H:0-19 N:0-1  0:03
T e Xeor ool Y o = | ) | =
Minimum: 0.27 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
297.1360 0.28 297.1365 0.5 -1.7 10.0 5546041.5 C18H19NO3
g G- = — ] — 00 O 6]
LY Sapd 2375553588 888 o
CS rr——-“-“ '\\.“\-.‘\‘\jlf./r \/r 'T
]
“ Mm&;@w\_, o
= = === =
T. ‘80 I T.I?D I i ISU I F.ISO I T.IA}U I 7. I'SU I T IQO I
1 (ppm)
ey
CrSicnsdsHREn = o Lol
b O s |
il el —
R | i
L ¥ Y pow
88888383 s g s g
!_IU 'Ia F.IU 6.‘5 6‘0 a.l5 n.IU -1.‘5 4.‘{‘ 3.‘5 :J.IO _.I5 _'.IO ].IS ].IU U.‘S
£l (ppm)
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S WD e — T —
RASEREHEHYG e
AESINARAAS 9=Ek
e @ el i e
= “ i Aaa
z 8 ]
L 1
! ! ! I ‘I !
1 l Ll | | |
ZLIIU 1‘30 1}‘30 ]TIU lédJ l:l\xU ]-10 1:;0 ILI:.U 1 I]U ILIIO 'JIU 8‘0 ?IU SIU 5‘{‘ 40 3‘0 2‘0 IIO
£l (ppm)
Elemental Composition Report G 0-“\\(
Multiple Mass Analysis: 25 mass(es) processed o
Tolerance=5.0mDa / DBE:min=-1.5, max= 100.0
Element prediction; Off O
Monoisotopic Mass, Odd and Even Electron lons 264 formula(e) evaluated fc
with 24 results within limits (up to 50 closest results for each mass)
Elements Used:
H: 0-19 N:0-1 0:0-2
W S 2 O s 0 8 O P 1 o8 N ST
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
225.0917 100.00 225.0916 0.1 0.4 9.5 0.7 C15H1302
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Elemental Composition Report O O-NY
Multiple Mass Analysis: 30 mass(es) processed F
Tolerance=5.0mDa / DBE: min=-1.5, max=100.0

Element prediction: Off O
Monoisotopic Mass, Odd and Even Electron lons
514 formula(e) evaluated with 51 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-17 H: 0-16 N:0-1 0:0-2 F:0-1

Waters GCT Fremier

:E':EE;.—'I 200 (3.333) Cm 200~27+73)) TOF ME El-
100+ 2290566 16Te+004
21307
% 1930556
1510187 1830603
20636
1550702 IPanedE, spagrss | 2006
Topsn 1220574 ) s
DR g s oy g ST s g e | [omaml L] ST v g
4IE i 5'0 ! Elﬂ k .’Iﬂ ! EIE i 9‘@ ! \EE ! IIIO ! Iéﬂ ! 1%0 i ILIH ! 'éé ! 180 ! |+E g 1'50I g '.éE i 21.10 k 210 g ﬁE i 230 3 IAE i :éﬂ ¥ IéE i 2’;0 . !éﬂ e
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
229.0666 100.00 229.0665 0.1 0.4 95 199.7 C14H1002F
\D‘NY
)
da
RECaE
T
8 3 O oo — R _E o
= & GEERE ' 2
17 TR |
ey
S —J{EL —AF i 4 JL‘l
=1 = = soo =
51 ) 79 78 1 76 75 T4 73
£1 (ppm)
=3
VG0 D Oh T WD 00 D i 00 O Ch D O = L.
HEEEZCERAREREREE RS = |
B e e e e e e el ol e e e ol el o "l" I |
sl b it Ly
Y l _lLL — i
A e e it ] T M
g£8532233 g g3
ﬁﬁﬁﬁﬁ 1 — i o
&5 80 5 70 65 60 5.5 50 I ) 25 a0 25 20 15 Lo 05
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£l (ppm)
Elemental Composition Report O O-Nj/
Multiple Mass Analysis: 29 mass(es) processed cl o
Tolerance=5.0mDa / DBE: min=-1.5, max=100.0
Element prediction: Off O
Monoisotopic Mass, Odd and Even Electron lons de
969 formula(e) evaluated with 75 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-17 H: 0-16 N: 0-1 0:0-2 35C1 0-1 37Ck 01
W L e s ceps S lifd
Minimum: 3.00
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
245.0370 9251  245.0369 0.1 0.4 9.5 15.1  C14H1002 35CI
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Elemental Composition Report = orNj/
Multiple Mass Analysis: 27 mass(es) processed | 0
Tolerance=5.0mDa / DBE: min =-1.5, max = 100.0 o
Element prediction: Off '\
Monoisotopic Mass, Odd and Even Electron lons o
367 formula(e) evaluated with 31 results within limits (up to 50 closest results
for each mass)
Elements Used:
C:0-18 H: 0-19 N:0-1 0:0-3
i i Fn, .|P’°‘*9‘.ﬂ$5‘ el e | 4 Il(ﬁtmj .h/ ; J?‘f‘""f’] - .HLL[?”!'EE”"“‘ L
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
241.0866 100.00 241.0865 0.1 0.4 05 25y C15H1303
= S 25a 93%F  mAa opz
Y nan K55 TRER HER
1
M Nl PN
R 2 g g 2 g
?‘S FIT 'Ib T.Ii_ T.I4 '|'.I3 ?Id
fl (ppm}
EgEanaEsEsros - 3 lL
L_r‘-\r"-\r‘-r"-\r"-\l:-\l"‘-\l"‘-\l"‘-\l"‘-\: | !
b et — .
i l |
TN f 1 oy
232333 S S =3
== — i o e oo
Fla TIO 6‘5 bIU :IS SIU 4.‘5 4‘0 3Ia JI{‘ ‘.IS ZIU lla ]IU U.IE O.IU



—_ o0 = =2 &
: 5 3z gy & §E3%% o
s 25 & 8 TRW g
5 i j snc o Mo
T I N TR
—_—
22.0 2.5
l-lii! ' 1;0 i 1:‘&8 ‘ llliﬁ ' 1!34 ' 152 ' !I;G ' 11‘!8 ' 11 {ppm)
£1 (ppm)
L R e el -
RELALSEZ2E o — %o
SERRNRALER fELS
gt o fan: Jus oy By SLar = -0
g § —t ) /ﬁ_ﬁ—d—-‘—-‘ -~ -~ rh; E a 5
] —_—
ET: 7 1 y T
| I I
| |. i | [
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 S0 &0 0 B0 50 40 i 20 10
£1 (ppa)
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off N
Number of isotope peaks used for i-FIT = 3 O ° Y
Lo}
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass) @
Elements Used:
C:0-18 H:0-20 N:0-1 0:0-2 Na:0-1 a9
YF-JI ECUST institute of Fine Chem 06-Mar-2017
22:06:28
JYF-S-546 €6 (0.907) Cm (66:63) 1: TOF MS ES+
7.40e+003
100~ 304.1297
%=
1 305.1367
1 39,0634 437.193

J209.0945 247.0711 274.2735

220 240 260 260 300 320 340 360 380 400 420 440 e
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
304.1297 304.1313 -1.6 -5.3 9.5 29.0 0.0 Cle H19 N 02 Na
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Elemental Composition Report

Multiple Mass Analysis: 44 mass(es) processed
Tolerance=5.0mDa / DBE:min=-1.5, max=100.0
Element prediction; Off

Monoisotopic Mass, Odd and Even Electron lons 4h

1189 formula(e) evaluated with 58 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-17 H: 0-16 N: 0-1 0:0-2 79Br: 0-1 81Br: 0-1
iy i o O e e
Minimum: 3.00
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT  Formula
288.9865 90.44 288.9864 01 0.3 95 90.3 C14H1002 79Br
1
B e 1 588 S5H2288
e S 1R R 28 533
[l o N N N i Ll <] oo D
D | ol T
p ek, gk ok
= cfi B = 8 = = T 3 i
F.IB T.IT : 7.‘6 FIS : 7‘4‘ g 7.‘3 : FIZ T.Il FIU E.Ifl :
fl (ppm)
2 g 8
g T o
r-ua\r-:c:vlcuwmra-nsoh w | |
ZRATRAAEEERER |
el ot ol o o ol VTR NN -
" ol ——!
i b A i I PO
M, p L L i Heow
88888 =8 = g 8 3
T.I 5 F.I o G.I 5 EI.I o :)I 5 5.‘0 -1.I 5 4.‘0 3.I 5 3.‘0 2.I L ".IU L l.l 0 U.I 5 O.IO
fl (ppm)
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f1 (ppm)
Elemental Composition Report R
Multiple Mass Analysis: 39 mass(es) processed =R o'N%(
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0 #~20
Element prediction: Off N
Monoisotopic Mass, Odd and Even Electron lons =
523 formula(e) evaluated with 41 results within limits (up to 50 closest results 4
for each mass)
Elements Used:
C:0-18 H: 0-19 N: 0-1 0:0-3
ot N ety K20 s B ) A |I.Ln‘-’.”"‘.‘n e ol e e
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
241.0863 47.56 241.0865 -0.2 -0.8 2 0.3 C15H1303
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-18 H:0-40 N:0-1 0:0-2 Na:0-1
YF-JI ECUST institute of Fine Chem 07-Jul-2016
22:32:46
JYF-5-417 105 (0.740) Cm (101:108) 1: TOF MS ES+
1.96e+004
100 304.1317
%
] 305.1265
i 2621487
.208.0921 248.0790 261.1284 274.2737 320.1066 353.0801 450 3054 393.2137 401289
[ -.m.1mqmqmq-mr-ﬁ.;.-n..m\nqmqn}mnp trprenprerergre g
210 220 240 280 2&0 2710 280 290 310 20 330 340 350 360 37 380 390
Minimum: -1.5
Maximum: 300.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
304.1317 304.1313 0.4 1.3 9.5 15.5 0.0 Clg H19 N 02 Na
F
N _— —_— —_
g 2R sy RAZRARRET 3 . . oo
~ E§€ Lol ol o o o i o o : TS gc
: o ot Jaf S e i A T | Fed =
' VT . NEY
™ ikl
g S g g ] g
705 770 1.65 T.60 7.5 T.50 7.45 740 7.3 730 T.25 7.20 7.18 T.10 7.0 7.00
£1 (ppm)
o oo
YhHExRRFICEIREYSERSR p "R
EEREaaaaecan oSS g = i
L aetl ol aetl mell netl mel sl el el sl nel el sl el el il i
PRt R R | l |
L I 1Y 1IN | L
P i Y ¥ L !
oo = z =
== S==2 = = =
=== i M .
T T T T T T T T T T T T T T T T T T
a5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 40 3.5 30 25 20 L& Lo 0.5 0.0
f1 (ppm)
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f1 (ppm}
585
IISRNBERFIFEEY e
o ngp IIENAUSHAARRISS gl e @
7 S8% SSncARRRANNNES 23 g 2
e Tinw Ay IEnnEnSnin . et 5 ¢
W o 5 | |
1] L I!] 1] ! ! | ]
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 BO 0 60 50 40 a0 20 10
£1 (ppm)
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5 max = 100.0
Element prediction: Off F
Number of isotope peaks used for i-FIT =3 O ,N\\]/
Monoisotopic Mass, Even Electron lons a
26 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used: O
C:0-18 H:0-20 N:0-1 0:0-2 Na:0-1 F:0-2
ak
YF-JI ECUST institute of Fine Chem 06-Mar-2017
22:03:03
JYF-5-511 45 (0.640) Cm (40:46) 1: TOF MS ES+
5.54e+002
100 308.1049
1 313.2348
Yt
:3m.1584 309.1087
] 2758 307.1613 3111270 314.2372
L (R R L) ARSI C MU URFRRTSEE] ISR E S U RAm—— s .
306.00 307.00 309.00 310.00 311.00 3121 313.00 314.00
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
308.1049 308.1063 -1.4 -4.5 9.5 14.7 0.0 Ci7 H16é N 02 Na F
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
52 formula(e) evaluated with 2 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:

QY
q

C:0-19 H:0-40 N:0-1 O:0-5 Na:0-1
YF-JI ECUST institute of Fine Chem a1 05-Jan-2017
214341
YF-S-520 46 (0.665) Cm (45:48) 1: TOF MS ES+
7.96e+003
100— 304.1313
O
] 305.1353
4 233.0571 &
O 234.0609 274.2741 318.2994 345.1570 437.1871
T T TR TR miz
200 220 240 260 280 300 320 360 330 400 420
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass PPM DBE i-FIT i-FIT (Norm) Formula
304.1313  304.1313 0.0 9.5 9.7 0.0 Cig H19 N 02 Na
TEZESECcFSHREE 2R CE
R T R R e i Ra R Ea a B
Fh o el ntl atl a el e el e
o e e 4 ‘|) I
Y
2
—_ oo oo
= = ===== 22 -
7.80 7.75 .70 7.65 T.60 7.5 7.50 7.45 7.40 T.35 1.30 7.25 7.20
f1 (ppm}
=+
e = =
FE22858888%8 =
e R b i R ) e
Lol ol aull ol aull aul aatll aall n ol -+ |
bt e — -+
' T
b b 1 i l I
e e o s it e i it
T = =
coococooo oo~ = =
P i o i SR = Z
T T T T T T T T T T T T T T T T
8.0 .5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.0 2.5 2.0 1.5 Lo 0.5 0.0
£1 (ppm)
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§ E — = |I' f_y..a—-l—-l——w LH“L“A.‘/ % ?
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| l . | |
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f1 (ppm}

Elemental Composition Report Fh .

Multiple Mass Analysis: 25 mass(es) processed O o *r

Tolerance=5.0mbDa / DBE: min=-1.5, max = 100.0 P

Element prediction: Off O

Monoisotopic Mass, Odd and Even Electron lons din

286 formula(e) evaluated with 24 results within limits (up to 50 closest results

for each mass)

Elements Used:

C:0-23 H: 0-21 N:0-1 0:0-2

e <Hf b B e M

Minim-um: . 3.00 _ . ) _

Maximum: 100.00 5.0 10.0 100.0

Mass RA Calc. Mass mDa PPM DBE i-FIT  Formula

287.1073 PELT 287.1072 0.1 0.3 135 2.6 C20H1502
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

45 formula(e) evaluated with 3 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-19 H:0-40 N:0-1 0O:0-5 Na:0-1

YF-JI ECUST institute of Fine Chem 05-Jan-2017
21:40:05
YF-S-519 25 (0.400) Cm (19:27) 1: TOF MS ES+
1.79e+004
100~ 316.1316
%~
1 171372
2520658 e 332.1151 3990094
m
240 250 260 270 230 290 300 310 320 330 340 350 360 370 380 390
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calec. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
316.1316 316.1313 0.3 0.9 10.5 15.5 0.0 Cl9 H19 N 02 Na
SYeNOYMmMonmooccl, = oo
528 FSNE3RSE58S8R83888
oM o e HHHHHHHHHHHjhhqp et
b Sy H—%w&*ﬁéﬂ 5 EE
O 25 E b s 8§
4o ‘_”I_‘ T T I'_‘ 'I-\l T '_‘I HI
7.8 .7 7.6 7.5 7.4 7.3 T.2 7.1
£1 (ppm)
CALCCHEEEESHERT
~ oo L b b e R R e e
TEE CHE LA SRRy g i
PR SREREHERREES e Nl
\|l‘; cleicicdoiiccdcdadeoia |
S e ———— |
|¢ Lal L T
- 3 3 g 8 8
5 45 5. 40 5. 35 3.‘0‘2.‘9‘2‘8‘27"6‘2.‘5‘24‘2.‘3‘22‘2‘1I;IOII.I'JI]ISIII?
1 (ppm) 1 (ppm)
LS NESLE2BEHERI= D ®
cCoooaeemmMmMmy ©
NE A A A e ==
e I SN SR |
SRR AR p=F aEgemon-ganes ||
B 588 R552kEUzRRERR
——-—‘ﬂ_zﬁilf,.q‘.d-i—d—-‘-—‘—-d Wy gigigdagiagigiciaaa
! o \r —L—LAW—‘——L—‘ -
A, L T 7! b, Iy
—_—o o N ool = - o I =N W) =
=2==2scS s = =< =29 =
—_—— = = = — —— o= = o
T T T T T T T T T T T T T T T T
LO 7.5 7.0 6.5 6.0 8.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 LS Lo 0.5 0o
£l (ppm}
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135 130 125
f1 {(ppm)
ViSO~ O\SO N
00 W 00 O0 rh OO oy —
ZYERERERIRS
ARANRRARBSEL
S pE— . G
— oW D v S0 —
- = 1 O N YA
= -+ i s il =S S
= 3 EEEE R& §77
= T 1 1 e \lf [
| i | [ ]
| AL aLLL l i
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B8O 70 &0 50 40 30 20 10
£l (ppm)
Elemental Composition Report .
. . N
Multiple Mass Analysis: 17 mass(es) processed G o %‘/
(o]

Tolerance=5.0mDa / DBE:min=-1.5 max=100.0

Element prediction: Off g
Monoisotopic Mass, Odd and Even Electron lons

195 formula(e) evaluated with 17 results within limits (up to 50 closest results 4o

for each mass)

Elements Used:

C:0-20 H: 0-21 N:0-1 0:0-2

Minimum: ) 3.500 e EE R W S e i 12905 e
Maximum: 100.00 5.0 10.0 100.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

251.1073 9.88 251.1072 0.1 0.4 10.5 4.1 C17 H15 02
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4.3 Copies of the spectra for Tables 4
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Elemental Composition Report

Multiple Mass Analysis: 24 mass(es) processed

Tolerance=5.0mDa /  DBE: min=-1.5, max = 100.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

195 formula(e) evaluated with 19 results within limits (up to 50 closest results

53

for each mass) s
Elements Used:
C:0-16 H: 0-15 N:0-1 0:0-2
IT1 R e N O Lm R
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
253.1098 17.66 253.1103 -0.5 -2.0 10.0 4.4 C16H15NO2
s 3885 8%
N SN N7 88%
! = e
ﬂ"‘%"-"lﬁ""- |II| I 'l‘rll |I|| Irlll .llll b Jl. ‘
A ol ol i
I 1 T.I‘} 'IE I T.IT' 'IL '|'.I5 T_I-l T.Ib T.IZ ?.I] ?.IO
& (ppm)
ST
RRing
5 %
IABA
3 IUS U.I(X.‘ Z.I‘JS 2 I'JU 2 1'55 2.‘80
f1 (ppm)
gregrpezzes e LY
REREERREEes s |
I | ] L At
N W W 1|.u Y (NN
WO, HoR T i A
228358 2 g 888
i ed el —_ o L R
é!.lt‘ 7‘5 T.I{‘ 6.‘:; E.IU 3.‘5 o.IU -1.‘5 -t.IU J.Ia 3.IU _I:x 2.‘0 l.lb l.IU U.IS {.‘.IU
fl (ppm)
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f1 (ppm)
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RHRRNERT e
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£l (ppm)
Elemental Composition Report 5 //]\
Multiple Mass Analysis: 45 mass(es) processed O ;
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off O
Monoisotopic Mass, Odd and Even Electron lons
478 formula(e) evaluated with 42 results within limits (up to 50 closest results for 5
each mass)
Elements Used:
C:0-19 H: 0-21 N: 0-1 0:0-2
e :‘ Tl ?sfmplhalsnzlsz,]: [ |.“L |.I.l|| ; ‘.’f;F."’F I..l.. | |Frm'?sg?!||l|. nm l‘ssma.n IZ“’-“I’iI mmls i MFL"?G ,?nzla P I|r-251.|34:4nl it
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
295.1573 70.72 295.1572 0.1 0.3 10.0 2.6 CI19H21NO2
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Elemental Composition Report

Multiple Mass Analysis: 44 mass(es) processed f
Tolerance=5.0mDa / DBE:min=-1.5, max = 100.0 o <
Element prediction: Off
Monoisotopic Mass, Odd and Even Electron lons
878 formula(e) evaluated with 49 results within limits (up to 50 closest results Br
for each mass) Bc
Elements Used:
C:0-16 H: 0-14 N: 0-1 0:0-2 79Br: 0-1 81Br: 0-1
b e ol .EW?WfffET”} GoraFogor izl
Minimum: i ;OE}O R ISSIITE N e AR S TSR Tl NS LR ey DESIUCh —T.SM i
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
331.0211 34.60 331.0208 0.3 0.9 10.0 3.2 C16H14NO2 79Br
333.0197 35.08 333.0187 1.0 3.0 10.0 4.8 C16H14NO2 81Br
- se  FGNZ5E
=% 2 mgnnoe ¢ ZXIRBST
otk N |\ S
hPS —3 ¥ i 2
%T’ T F.Isal I T. ITa I T I65 I T.I55‘ I IT.I-IEnI i 7 IJS I 7. I25 I 7. I]5 I
o £1 (ppa)
sEEEInEzEEgsesRas 2

184D
i
3.00—= ——1.330

3.00-=

T T T T T T T T T T
8.5 80 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 25 2.0 L5 L0 0.5
£l (ppm)
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£l (ppm)
S S — O 3
RoZERTLOBRG 2Rz
. 3z o HDAsRAgdgANT ARE 2 8
2 g R RO 23
s LI \l il
| ] ] I
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£l (ppm}
Elem.ental Composmc.m Report O‘N/J\
Multiple Mass Analysis: 38 mass(es) processed O o
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off g
Monoisotopic Mass, Odd and Even Electron lons CFs
1011 formula(e) evaluated with 78 results within limits (up to 50 closest results for L
each mass)
Elements Used:
C:0-17 H: 0-14 N: 0-1 0:0-2 F:0-3
inn gn!n‘h‘ sz.Iriﬁ .-s'no‘lnso 1 ||| rsnsm ‘1=-n1‘%l E‘;z.?-“oll 1 1 1L | Illl ), ‘sillrn?nll 1M :nnsTET‘ Il EQM!T| w‘[ }E:J-H :E?'o;’sn M!.HBE-EEIHETT‘; . Yt miz
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
321.0976 51.58 321.0977 -0.1 -0.3 10.0 0.0 C17H14NO2F3
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Elemental Composition Report

Multiple Mass Analysis: 29 mass(es) processed

Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

256 formula(e) evaluated with 27 results within limits (up to 50 closest

results for each mass) 6e
Elements Used:
C:0-17 H: 0-17 N: 0-1 0:0-2
7. Waters GCT Premier '\;F:.‘sE}—.
671258
&l
2110753
. 119045 168.0570 e 2120818
330228 e mem o 115055] f”ms 13epsey 152063 159.051‘8‘ i’eﬂ“g 2072 ‘;;“n j 130858 m7pez 252028 66 4185
L ."! i .WI-'. PP N | VTP P o+ Julf I ’5 ottt s ‘
40 50 [ T = =0 100 110 120 130 40 150 17 : 0 230 240 EJ EI'I
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
267.1258 5953 267.1259 0.1 -0.4 10.0 05 C17H17NO2
Prs
Q,
"
2288
s ot
588 Txe= SN\ 2OET cowens
} o Ll Lo S =oonos
~ [ Sy Sy R L e e e
|le PR J'|||5 .Hn:' SRR
L = B, ., s e o B R
= = e < = =
S.IJ S.IU TI‘) ?Io ?.‘F FIS Tla T.I4 '|'.I3 '|'.I2 Fll TI{V
£l (ppm,
g 2
L i s i = R Bl g = == e e - R e el =] —_ —
S5 REEBRTRERRAGAIICSZES | |
SR R il il il
el e
| |1 i |II n L
PR W ¥ f
cSooooomnc (=] oy
S588S<se =1 <
el O o -
T T T T T T T T T T T T T T T T T
B0 7.5 7.0 6.5 6.0 A5 5.0 4.5 4.0 1.6 o0 25 20 L5 LO 0.5 0.0
£l (ppm)
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3 28 SeddARASNNY e 5 o
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£l (ppm)
Elemental Composition Report O\N/J\
Multiple Mass Analysis: 26 mass(es) processed ok
Tolerance=5.0mbDa / DBE: min=-1.5, max=100.0
Element prediction: Off Z |
Monoisotopic Mass, Odd and Even Electron lons =g,
532 formula(e) evaluated with 30 results within limits (up to 50 closest results of
for each mass)
Elements Used:
C:0-16 H: 0-14 N: 0-1 0:0-2 79Br: 0-1 81Br: 0-1
ol T P e e \r w9 [bm e e ) o e wen |
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
331.0209 25.30 331.0208 0.1 0.3 10.0 0.1 C16H14NO2 79Br
333.0195 25.27 333.0187 0.8 2.4 10.0 0.4 C16H14NO2 81Br
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Elemental Composition Report

Multiple Mass Analysis: 32 mass(es) processed
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Monaoisotopic Mass, Odd and Even Electron lons

295 formula(e) evaluated with 30 results within limits (up to 50 closest results 6g

for each mass)
Elements Used:
C:0-17 H: 0-17 N:0-1 0:0-2

Waizrs GOT Premier

TOF ME b
2110me2 1.53e+004
P 550485
S10CE) serosms © O] "
S - . sgmpsry  1E10ETS i 2571258
il O SO e TR N | e B
Al slisaalian b absto vl i Ll s U e e s e el vl s akine s g s
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
267.1258 12.61 267.1259 0.1 -0.4 10.0 1.4 C17H17MNO2
o £55%
28 SEeE sgaeRIee
=32 b T on ot m el IBEx=T
~ | aatl aetll ol ol Sl S el o ——oooe
| i e e i e R Ses
. L, . N
3 8 8 e 8
T T T T T T T T T T T T T T
7.70 7.65 7. 60 7.656 7.50 7.45 T.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05
£1 (ppm)
o g
WoOWVMSI- DO MMWVMO T OO T OO o0 Lag)
ETFRIEISREALEESE=S=2EES - il
R Pl P R A L P Lo L. Yol | !
I 'l 'd.ln
bt iy q
= oo (= =
SocSaocag S =
—_—r = ——— L o
T T T T T T T T T T T T T T T T T
B.O 7.5 7.0 6.5 6.0 65 5.0 4.5 4.0 a.b 0 2.5 2.0 1.5 Lo 0.5 0.0

f1 (ppm}
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fl (ppm)

Elemental Composition Report

Multiple Mass Analysis: 32 mass(es) processed
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

ik
. - 2524 3 ] =
b 2 8 o=mas-=g g8 % T
oY = 5 EEERR §4 a =
- T " e | ! | |
Bh
'. i I I i
140 135 130 120 115
1 {ppm)
grog-gagIoe sou
gEaEss=sCadg B3 =
= Gk SIFRRER&dA:Z e e
g 53 IAnmeAAdNNS i
3 R e ™ |
= =L el 1 | | 1
| hid 5 i ‘ ‘
| I | | .
T T T T T T T T T T T T T T T T T T T T T
i 200 190 180 170 160 150 140 130 1200 110 100 a0 B0 T0 60 50 40 a0 0 10 o -10

845 formula(e) evaluated with 62 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-16 H: 0-14 N: 0-1 0:0-2 35CL0-1 37Cl 01
b il fmlﬂmr Pomiicn R | 3k
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass  mDa PPM DBE i-FIT Formula
287.0714 4463 287.0713 0.1 0.3 10.0 1.6 C16H14N0O2 35CI
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Elemental Composition Report 2 /J\
Multiple Mass Analysis: 28 mass(es) processed O N
Tolerance=5.0mDa / DBE: min=-1.5, max=100.0

Element prediction: Off O
Monoisotopic Mass, Odd and Even Electron lons

245 formula(e) evaluated with 27 results within limits (up to 50 closest results ‘

o

6i
for each mass)

Elements Used:
C:0-20 H: 0-17 N: 0-1 0:0-2

\Waters GOT Pramer

TOF WS El-
2470783 1.62e+004
SE.D43L 303.1260
P 1270548
;1811!‘!
Hepr2s
189.0m02
2 1210855 3041308
77034 B0 IR 7 N 2630841 2881028
- Pl IR o T M0 | 0 Wy MO SR | il R W v TN P
40 50 S:) : TO =0 =0 100 10 120 130 140 150 150 170 180 120 H 200 10 220 30 240 2%0 80 o 80 Zé) T ZII:E
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
303.1260 73.34 303.1259 0.1 0.3 13.0 41 C20H17NO2
ik
|I I . [n gl o0
My 2= EAEAS 35258
3 o FrRERaR e )
e R | S
' jI*DLK et ﬂv‘r}vﬁw\
— EW ¥
T. I&O ki IT:; ki I?D ki I(;S 7. IGD ?.‘55 7. I50 7. I45 7. I-tU
f1 (ppm)
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Elemental Composition Report i
- s = SNT T
Multiple Mass Analysis: 29 mass(es) processed s
Tolerance=5.0mDa / DBE: min=-1.5, max= 100.0 Br
Element prediction: Off @
Monoisotopic Mass, Odd and Even Electron lons b

665 formula(e) evaluated with 42 results within limits (up to 50 closest results
for each mass)

Elements Used:
C:0-16 H: 0-14 N: 0-1 0:0-2 79Br: 0-1 81Br: 0-1

watars @ET Fremisr

TePs-n01
Sa1m 1300 348 (4.180) S (34830

Minimum: 3.00

Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
331.0209 5.83 331.0208 0.1 0.3 10.0 2.9 C16H14NO2 79Br
333.0194 5.17 333.0187 0.7 2.1 10.0 2773107.3 C16H14NO2 81Br
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Elemental Composition Report & /]\
N

Multiple Mass Analysis: 25 mass(es) processed O
Tolerance =5.0mDa /  DBE: min=-1.5, max = 100.0 MeOOC 0o
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons O
347 formula(e) evaluated with 34 results within limits (up to 50 closest s
results for each mass)

Elements Used:

C:0-18 H: 0-17 MN: 0-1 0:04

Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
311.1159 5.16 311.1158 0.1 0.3 11.0 0.2 C18H17NO4
e go sszrggsse 3
XX S5 RpldctErn g 85 R
O i e A 575
2 55 8 : = 2
Tlo ' ?I' I 'I& I Jlb ?r-l 'I.a I TI_ "Il ?.IU SI‘J bla bl' I blb
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Elemental Composition Report P
O\NJ\
18]
Multiple Mass Analysis: 40 mass(es) processed _o
Tolerance=5.0mDa / DBE:min=-1.5, max = 100.0 @
Element prediction: Off 6l
Monoisotopic Mass, Odd and Even Electron lons
462 formula(e) evaluated with 41 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-17 H: 0-17 N: 0-1 0:0-3
i | P Lf” IS ol e O Tl | e =
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mbDa PPM DBE i-FIT Formula
283.1209 100.00 283.1208 0.1 0.4 10.0 0.4 C17H17NO3

69



4.4 Copies of the spectra for Scheme 2
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Elemental Composition Report

Multiple Mass Analysis: 46 mass(es) processed
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction:; Off

Monoisotopic Mass, Odd and Even Electron lons

LS
/N

7

167 formula(e) evaluated with 39 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-14 H: 0-11 N: 0-1 0:01
B0 e i . |._!_|l. Al 7l | ; mﬂlr szl 1| ‘o 1
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
209.0843  100.00 209.0841 0.2 1.0 10.0 32.3 C14H11INO
e
,;" L] o 2 0 I~ — 0
Q = 8y 3¢ EREES 3%
YO
i f
e e e WY IVt 1 )
2 > g g g L
S.Iﬁ 8.‘1 8.‘0 '|'.I'J F.I8 TI]' T.Ié '|'.|5 F.|4 T.I'J
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o= el ===
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Elemental Composition Report O\N
Multiple Mass Analysis: 18 mass(es) processed 7
Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0 /7
Element prediction: Off e
Monoisotopic Mass, Odd and Even Electron lons CF,
191 formula(e) evaluated with 23 results within limits (up to 50 closest results for 8
each mass)
Elements Used:
C:0-14 H:0-8 N:0-1 0:0-1 F:0-3

1o

Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 100.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
263.0557 100.00 263.0558 -0.1 -0.4 10.0 17.8 C14HBNOF3
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4.5 Copies of the spectra for Scheme 3
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Elemental Composition Report

Multiple Mass Analysis: 2 mass(es) processed

Tolerance=5.0PPM /  DBE: min=-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used fori-FIT=3

Monoisotopic Mass, Even Electron lons

470 formula(e) evaluated with 2 results within limits (all results (up to 1000) for
each mass)

Elements Used:

12C: 0-50 13C: 0-1 H: 0-50 0: 0-6

Minimum: 15.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT  Norm Conf(%) Formula

249.0918 100.00 249.0916 0.2 0.8 11.5 2407 n/a nfa 12C17H1302

4.6 Copies of the spectra for Scheme 4
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4.7 Copies of the spectra for TEMPO ester adduct 10
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Elemental Composition Report

Multiple Mass Analysis: 24 mass(es) processed o

Tolerance=5.0mDa / DBE: min=-1.5, max = 100.0 O”N

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

239 formula(e) evaluated with 23 results within limits (up to 50 closest 10

results for each mass)

Elements Used:

C:0-16 H: 0-2 N: 0-1 0:0-2

20181960 122 @030 O (122457900 P TOF Mg Ele.
o oA e i e e i v e

Minimum: 1.50 -1.5

Maximum: 100.00 5.0 10.0 100.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

261.1730 1.56 261.1729 0.1 0.4 6.0 2773021.8 (C16H23NO2
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