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Synthesis

General procedure for the reduction of nitro group. To a suspension of corresponding nitro-
aryl (1 eq) and Pd/C — 10% (10% wt.) in methanol (0.01 M), under stirring and at 0°C, was
added carefully by portions sodium borohydride (5 eq). The reaction mixture was stirred at 0°C
until complete dissolution of sodium borohydride and was then allowed to react at r.t. The
crude mixture was filtered through a pad of celite, concentrated under reduced pressure and
purified by silica gel column chromatography to afforded corresponding amino product.

General procedure for the amide synthesis. To a solution of the corresponding anilines (1
equiv) under argon in anhydrous pyridine (0.3 M) was added the corresponding acyl chloride
or anhydride (1.1 equiv). The reaction mixture was allowed to react at rt until complete
conversion of the starting material (approximately 2h), and pyridine was removed under
reduced pressure. The crude material was dissolved in 50 mL of ethyl acetate. The aqueous
layer was washed twice with 1 M aq HCL solution (50 mL), then washed two times with
saturated aq NaHCOj; solution (50 mL) and brine (50 mL) and dried with MgSO, to afford the
corresponding amide

General procedure for the urea synthesis. To a solution of 2-methylbenzo[d]oxazol-5-amine 3
(0.55 mmol, 1 eq.) in anhydrous DCM (0.05 M) was added the corresponding isocyanate (0.66
mmol, 1.2 eq.) and the mixture was stirred for 2 hours at room temperature. The formed
precipitate was removed by filtration and washed with DCM (3 x 5 mL) to afford the
corresponding urea as light solids.

Scheme 1. Synthetic route to S nucleobase analogues Sy.9
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S3 R = hexyl; Ry = H; Ry = NHAW: Med: Chem. 2016, 59, 18, 8276]
S4R = CF3; Ry = H; Ry = NHAc

S5 R = 2-furyl; Ry = H; Ry = NHAGL: Med: Chem. 2016, 59, 18, 8276]

Sg R = 2-naphthyl; Ry = H; Ry = NHACW: Med Chem. 2016, 59, 18, 8276]
Sg R = CH3; Ry =F; Ry = NHAc

S; R =L-lysine; Ry =H; R, = NHACc[Chem. Eur. J. 2014, 20, 2071]

Sg R = L-histidine; Ry = H; R, = NHAIChem. Eur. J. 2014, 20, 2071]

Reagents and conditions. 1) NaBH,, Pd/C (10%), MeOH/DCM (1/1), r.t., overnight. b)
corresponding anhydride, pyridine, r.t., 2h (for S*;9, S4, S; and Sy); ¢) corresponding acyl
chloride, pyridine, r.t., 2h (for S,, Sz, S¢, S7); d) corresponding N-Boc protected amino acid, 2-
chloro-1-methylpyridinium iodide, Et;N, CH,Cl,, reflux, 3h (for S; and Sg); €) 50% TFA,
CH,Cl,, r.t., 24 h.
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The general procedure for the reduction of nitro group was followed using 1a (1.1 g, 5.0 mmol),
Pd/C and NaBH, (1.04 g) to afford compound 2a in 76% yield (722 mg).

'H NMR (200 MHz, MeOD-dy) & 7.45 (s, 1H), 7.28 — 7.06 (m, 3H), 6.70 (dt, J = 6.5, 2.3 Hz,
1H), 2.70 (s, 3H).

BCNMR (50 MHz, MeOD-d,) 6 167.9, 156.6, 149.1, 136.4, 130.4, 117.3,116.4, 114.3, 113.8,
18.8.

NHAc

The general procedure for the reduction of nitro group was followed using 1¢ (1.4 g, 5.0 mmol),
Pd/C and NaBH,4 (1.04 g) to afford compound 2a in 54% yield (677 mg).

'H NMR (400 MHz, DMSO) § 12.21 (s, 1H), 7.34 (s, 1H), 7.29 — 7.23 (m, 1H), 7.01 (dd, J =
5.7,4.1 Hz, 2H), 5.21 (s, 2H), 2.15 (s, 3H).

9F NMR (377 MHz, DMSO) 6 -135.90.

13C NMR (101 MHz, DMSO) 5 168.9, 157.7, 151.6, 149.2, 148.6, 136.4 (d, J= 13.3 Hz), 130.9
(d,J=3.0 Hz), 115.1 (d, /= 18.8 Hz), 113.6 (d, /= 5.4 Hz), 106.7, 22.5.
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The general procedure for the amide synthesis was followed using 2a (190 mg, 1.0 mmol, 1
eq.) and Ac,O (102 pL, 1.1 mmol, 1.1 eq.) to afford S*y4 in 72% (167 mg).

'H NMR (200 MHz, MeOD-dy) & 8.04 (s, 1H), 7.66 — 7.47 (m, 3H), 7.33 (t, J = 7.9 Hz, 1H),
2.72 (s, 3H), 2.14 (s, 3H).

3C NMR (50 MHz, MeOD-d,) 6 171.7, 168.2, 155.9, 140.3, 136.3, 130.2, 123.1, 120.8, 119.0,
114.5,23.9, 18.8.



NHAc

The general procedure for the amide synthesis was followed using 2b (233 mg, 1.0 mmol, 1
eq.) and Ac,O (102 uL, 1.1 mmol, 1.1 eq.) to afford S; in 81% (222 mg).

'H NMR (400 MHz, DMSO-dg) & 12.27 (s, 1H), 10.00 (s, 1H), 8.22 (s, 1H), 7.54 (d, J = 7.7
Hz, 1H), 7.48 (s, 1H), 7.41 (d, J= 8.1 Hz, 1H), 7.32 (t, J = 7.9 Hz, 1H), 2.16 (s, 3H), 2.06 (s,
3H).

3C NMR (101 MHz, DMSO-dq) & 168.7, 168.3, 157.9, 148.7, 139.7, 134.8, 129.0, 120.5,
118.5, 116.6, 107.9, 24.1, 22.5.
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NHAc

The general procedure for the amide synthesis was followed using 2b (233 mg, 1.0 mmol, 1
eq.) and hexanoyl chloride (140 pL, 1.1 mmol, 1.1 eq.) to afford S, in 49% (162 mg).

'H NMR (200 MHz, MeOD-d,) & 8.14 (t, J = 1.7 Hz, 1H), 7.62 (dt, J= 7.6, 1.4 Hz, 1H), 7.50
—7.41 (m, 1H), 7.37 - 7.26 (m, 2H), 2.38 (t, /= 7.5 Hz, 2H), 2.22 (s, 3H), 1.80 — 1.63 (m, 2H),
1.41 — 1.34 (m, 4H), 0.94 (t, J = 5.9 Hz, 3H).

3C NMR (50 MHz, MeOD-d,) 6 174.8,170.9, 159.4, 150.9, 140.2, 136.6, 130.0, 122.8, 120.7,
118.9, 108.8, 38.0, 32.6, 26.7, 23.5, 22.6, 14.3.
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The general procedure for the amide synthesis was followed using 2b (233 mg, 1.0 mmol, 1
eq.) and trifluoroacetic anhydride (154 pL, 1.1 mmol, 1.1 eq.) to afford S4 in 32% (105 mg).

'H NMR (400 MHz, Acetone-dg) & 11.15 (s, 1H), 10.29 (s, 1H), 8.38 (t, J = 1.8 Hz, 1H), 7.81
~7.73 (m, 1H), 7.58 (ddd, J= 8.1, 2.1, 1.0 Hz, 1H), 7.46 — 7.42 (m, 2H), 2.29 (s, 3H).

9F NMR (377 MHz, Acetone-dg) 6 -76.22.



BCNMR (101 MHz, Acetone-ds) 6 206.2, 159.0 (d, 9.9 Hz), 158.9, 149.6, 137.7, 136.6, 130.2,
124.0, 120.9, 119.4, 108.9, 22.8.
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The general procedure for the amide synthesis was followed using 2¢ (251 mg, 1.0 mmol, 1
eq.) and Ac,O (102 pL, 1.1 mmol, 1.1 eq.) to afford S¢ in 62% (181 mg).

'H NMR (400 MHz, DMSO-dq) 8 12.29 (s, 1H), 9.77 (s, 1H), 8.45 (d, J = 6.3 Hz, 1H), 7.65 —
7.59 (m, 1H), 7.52 (s, 1H), 7.29 (dd, J = 10.6, 8.7 Hz, 1H), 2.16 (s, 3H), 2.11 (s, 3H).

9F NMR (377 MHz, DMSO-dg) 6 -126.11.

13C NMR (101 MHz, DMSO-dy) § 168.7, 168.7, 158.0, 155.9, 154.3, 147.7, 130.7 (d, J = 3.1
Hz), 126.4 (d,J=12.1 Hz), 122.2 (d, J = 7.6 Hz), 121.6, 115.7 (d, J = 20.2 Hz), 107.8, 23.6,
22.5.

Scheme 2. Synthetic route to HB nucleobase analogues HB_5
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3 HB, R = Butyl
HB2 R= pheny|[Tetrahedron Lett, 1999, 40, 8085]

HB3; R = 2-tolyl
HB4 R = 4-tolyl
HB; R = 4-chlorophenyl

Reagents and conditions. a) RNCO, DCM, r.t., 2 hours.

The general procedure for the urea synthesis was followed using 3 (80 mg) and butyl isocyanate
(59 mg) to afford HB in 79% yield (105 mg).



'"H NMR (200 MHz, MeOD-d,) 6 7.73 (d, J=2.1 Hz, 1H), 7.41 (d, J = 8.8 Hz, 1H), 7.21 (dd,
J=28.8,2.1 Hz, 1H), 3.20 (t, /= 6.8 Hz, 2H), 2.59 (s, 3H), 1.59 — 1.32 (m, 4H), 0.96 (t, /= 7.1
Hz, 3H).

3C NMR (50 MHz, MeOD-d,) 6 166.7, 158.5, 148.0, 142.4, 138.1, 118.3, 111.1, 110.6, 40.6,
33.4,21.0, 14.1.
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The general procedure for the urea synthesis was followed using 3 (80 mg) and o-tolyl
isocyanate (82 pL) to afford HB; in 67% yield (101 mg).

'H NMR (200 MHz, DMSO-ds) § 9.13 (s, 1H), 7.93 (s, 1H), 7.89 (d, J= 1.9 Hz, 1H), 7.84 (d,
J=18.2Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.25 (dd, J = 8.8, 2.1 Hz, 1H), 7.15 (t, J = 7.9 Hz,
2H), 7.00 — 6.88 (m, 1H), 2.58 (s, 3H), 2.25 (s, 3H).

BCNMR (50 MHz, DMSO-dq) 6 164.4, 152.9, 145.7, 141.5, 137.4, 136.6, 130.2, 127.6, 126.2,
122.7,121.1, 115.6, 110.1, 108.3, 17.9, 14.2.
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The general procedure for the urea synthesis was followed using 3 (80 mg) and o-tolyl
isocyanate (82 pL) to afford HB,4 in 66% yield (100 mg).

'H NMR (200 MHz, DMSO-d¢) 5 8.73 (s, 1H), 8.57 (s, 1H), 7.85 (d, J= 1.9 Hz, 1H), 7.53 (d,
J=8.7Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.25 (dd, J = 8.8, 2.1 Hz, 1H), 7.08 (d, /= 8.3 Hz,
1H), 2.58 (s, 3H), 2.24 (s, 3H).

BCNMR (50 MHz, DMSO-dy) 8 164.4, 152.8, 145.8, 141.5, 137.1, 136.5, 130.6, 129.2, 118.3,
115.8, 110.1, 108.5, 20.3, 14.2.
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The general procedure for the urea synthesis was followed using 3 (80 mg) and o-tolyl
isocyanate (100 mg) to afford HBs in 51% yield (76 mg).

'H NMR (200 MHz, DMSO-dj) & 8.83 (d, J = 3.9 Hz, 2H), 7.85 (d, J = 1.9 Hz, 1H), 7.58 —
7.42 (m, 3H), 7.35 - 7.19 (m, 3H), 2.58 (s, 3H).

BCNMR (50 MHz, DMSO-dq) 6 164.5, 152.7, 145.9, 141.5, 138.8, 136.2, 128.6, 125.3, 119.8,
115.9,110.1, 108.8, 14.2.
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Triplex breakdown curves
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B x0 9,89211 0,04065
B dx 0,97679 0,036
D Al 0,1824 0,78928
D A2 87,75405 0,78198
D x0 9,92282 0,05478
D dx 1,01607 0,04887
F Al 0,13577 0,22839
F A2 12,82165 0,22361
F x0 9,85412 0,09132
F dx 0,71913 0,07836



100 920,60 NL: 1,41E6
OBO1-ERMS-0#1-10
RT:0,00-0,17 AV: 10 T:
80 -p ESIFull ms2
920,90@cid0,00
60 [250,00-1000,00]
40
20
0 590,20 677,93 791,40 909.80 [| 941,93
100 920,60 NL: 9,86E5
ob01-erms-11#1-10
o RT:0,01-0,17 AV: 10 T:
2 80 - p ESIFull ms2
§ 920,90@cid11,00
5 60 [250,00-1000,00]
<C
2 40 589,93
©
g 20 676,80
0 660,73 | 715,87 756,40 938,87
100 589,87 NL: 1,12E6
ob01-erms-20#1-10
RT:0,01-0,18 AV: 10 T:
80 - p ESIFull ms2
920,90@cid20,00
60 [250,00-1000,00]
0 676,73
20
346,13 661,60 924,00
wayxwxwyxwxwyxxwx{xw{x[xwxwyxwxwywxwx\
300 400 500 600 700 800 900 1000
m/z

Representative CID of [S2 + APO3-+ U] triplet



Intensity (%)

(o)}
o
]

D
o
I

Model

Equation
Reduced Chi-
Sqr

Adj. R-
Square

oo wmww

y = A2 + (A1-A2)/(1 + exp((x-

T
10

NCE (%)
Boltzmann
x0)/dx))
1,91489 1,91096
0,99891 0,9978
Value
Al 99,61841
A2 -0,52863
x0 11,82777
dx 0,92434
Al 0,38641
A2 70,1979
x0 11,81867
dx 0,8966
Al -0,00129
A2 30,35893
x0 11,85458
dx 0,99145

0,43801

0,99722
Standard
Error

0,54178
0,6928

0,03173
0,02676
0,53784
0,68255
0,04433
0,03744
0,2629

0,34249
0,05314
0,04471



590,13

934,67

83593 926,40

80

60 589,93
40

Relative Abundance

20
345,87

934,67

690,87

811,73 895,87

100 589,93

346,20 600,13
T

690,73

704,33 762,33 860,20 936,00
|0 RN AR ALY RAAS RARY LARE RAAN RAR) RALS RARY RARE RAAN RARE

T T T T |
300 400 500 600
m/z

T

[
700 800 900

Representative CID of [S3 + APO3-+ U] triplet

NL: 1,63E5

0#1-5 RT:0,02-0,12
AV:5T:-pESIFull
ms2 934,90@cid0,00
[255,00-1000,00]

NL: 1,99E5
11.5#1-5 RT:
0,01-0,09 AV:5T:-
p ESIFull ms2
934,90@cid11,50
[255,00-1000,00]

NL: 2,78E5

20#1-5 RT:
0,01-0,10 AV:5T:-
p ESIFull ms2
934,90@cid20,00
[255,00-1000,00]



Intensity (%)

100 E = —7r~1\.
80 _\\
- \\
ﬁ\ 20 © & O 2
60 H \\ ®
L
- \\ o
40 4 i\o
20 +
0 A 4
| T | T T - I |
0 > 10 15 20
NCE (%)
Model Boltzmann
y = A2 + (A1-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-
Sqr 3,15301 1,93038 0,30175
Adj. R-
Square 0,9982 0,99749 0,99851
Standard
Value Error

B Al 100,64843 0,8648
B A2 -0,58688 0,83186
B x0 11,79567 0,04205
B dx 0,95347 0,03621
C Al -0,42988  0,67428
C A2 66,6039 0,65923
C x0 11,85217 0,05011
C dx 0,96232 0,04317
D Al -0,20739  0,26885
D A2 33,98733  0,25059
D x0 11,68793 0,03774
D dx 0,93189 0,03249



918,9

918,7

60— 651,9

Relative Abundance
1

651,9

m/z

Representative CID of [S4 + APO3-+ U] triplet

NL: 1,21E3

AMP+U+
CF3-ERMS-neg-0#1-10
RT:0,02-0,26 AV:10T: -
p ESIFull ms2
918,00@cid0,00
[500,00-1200,00]

NL: 1,29E3

amp+u+
cf3-erms-neg-20#1-9 RT:
0,02-0,23 AV:9T:-pESI
Full ms2
918,00@cid20,00
[500,00-1200,00]

NL: 1,20E3

amp+u+
cf3-erms-neg-25#1-10
RT:0,02-0,26 AV:10T: -
p ESIFull ms2
918,00@cid25,00
[500,00-1200,00]



Intensity (%)

100 4 2.
- .\& .
L e
80 4 \
| =
60 - ",
- \\,
\
40 /
i o .\\
o m
20 \
2 o u \_!
|
04 e e e ¢ e ¢ o0000°®
I L] I T I T I L} I L
0 5 10 15 20
NCE (%)
Model Boltzmann
y = A2 + (Al-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-
Sqr 5,68181 5,62034
Adj. R-
Square 0,9956 0,99539
Standard
Value Error
triplex Al 100,25678 0,74624
triplex A2 6,26368 1,75805
triplex x0 20,23381 0,09427
triplex dx 1,18522 0,07861
m/z Al -0,18417 0,73526
m/z A2 92,23059 1,78425
m/z x0 20,40608 0,09547
m/z dx 1,17667 0,07951



916,47 NL: 1,18E6

100 OBO07-ERMS-0#1-10
RT:0,00-0,17 AV: 10 T:
80 - p ESIFull ms2
916,60@cid0,00
60 [250,00-1000,00]
40
20
o 589,73 672,73 709,93 790,33 84140 904.60 | 938,00 980,53
100 589,93 NL: 8,31E5
ob07-erms-11#1-10
3 50 RT:0,00-0,17 AV: 10 T:
c 916,53 - p ESIFull ms2
3 916,60@cid11,00
é 60 [250,00-1000,00]
<
2 40
©
$ 20
& 672,67
0 | 796,07 905,20
100 589,87 NL: 1,40E6
ob07-erms-20#1-10
RT:0,02-0,18 AV: 10 T:
80 -p ESIFull ms2
916,60@cid20,00
60 [250,00-1000,00]
40
20 672,67
346,13 [ 797,33 837,33 918,93 951,73
Gxxyxxxwyxwxx{xwxwywxwxywxwx{xwxwyxwxw\
300 400 500 600 700 800 900 1000

Representative CID of [S5 + APO3-+ U] triplet



Intensity (%)

(o)}
o
]

D
o
I

Model

Equation
Reduced Chi-
Sqr

Adj. R-
Square

oo wmww

y = A2 + (A1-A2)/(1 + exp((x-

T
10

NCE (%)
Boltzmann
x0)/dx))
3,44159 3,23755
0,99781 0,99763
Value
Al 99,89932
A2 -1,76869
x0 10,48388
dx 1,05948
Al 0,19679
A2 94,86484
x0 10,48567
dx 1,05186
Al -0,09662
A2 6,92298
x0 10,47094
dx 1,17709

0,02924

0,99589
Standard
Error

1,0731

0,98024
0,05025
0,04475
1,03848
0,94709
0,05199
0,04627
0,10221
0,09594
0,07418
0,06667



976,67

734,00

976,67
100 732,87

80
60

40
590,00

Relative Abundance

20

345,80 716,13 } 773,07 854,27 899,07

100 732,80

40 589,93

346,07 38593 487,00 566,07 | 607,27  721.20
0 T T T T T T T T T T T T T T T T T T T T

| |
300 400 500 600 700
m/z

856,47 898,87 974,07
AR A A | AR LA M

T T T T
800 900 1000

Representative CID of [S6 + APO3-+ U] triplet.

NL: 1,00E6
OB08-ERMS-0#1-10
RT:0,02-0,19 AV:10 T:
- p ESIFull ms2
976,80@cid0,00
[265,00-1100,00]

NL: 3,19E5
ob08-erms-12#1-10
RT:0,02-0,20 AV: 10 T:
- p ESIFull ms2
976,80@cid12,00
[265,00-1100,00]

NL: 5,32E5
ob08-erms-22#1-10
RT:0,02-0,20 AV: 10 T:
- p ESIFull ms2
976,80@cid22,00
[265,00-1100,00]



Intensity (%)

100

N
o
]

Model

Equation
Reduced Chi-
Sqr

Adj. R-
Square

oo wmww

y = A2 + (A1-A2)/(1 + exp((x-

NCE (%)
Boltzmann
x0)/dx))
3,16585 0,4025
0,99819 0,99624

Value

Al 99,90802
A2 0,08647
x0 11,97249
dx 0,88626
Al 0,05302
A2 24,58547
x0 12,16442
dx 0,88443
Al 0,06554
A2 75,30992
x0 11,91039
dx 0,88106

2,20543

0,99777
Standard
Error
0,89367
0,67255
0,0395
0,03383
0,31025
0,24587
0,05706
0,04917
0,75055
0,5554
0,04356
0,03724



9452

.L

950,9

Relative Abundance
1

4443 47p,1

582,1

68

678.3

0.9

3,9

736,9
| 816,0

899,7

950,9

470,1

582,0

560,0

68

623,8
1 1

3,8

4479 |49/0,0
T T T T T

500

600

Representative CID of [S7 + APO3-+ U] triplet

NL: 9,45E3

amp+u+
1b-erms-0-neg#1-15 RT:
0,03-0,44 AV:15T:-p
ESIFull ms2
950,00@cid0,00
[260,00-1200,00]

NL: 4,00E3

amp+u+
1b-erms-19-neg#1-15 RT:
0,02-0,43 AV:15T:-p
ESIFull ms2
950,00@cid19,00
[260,00-1200,00]

NL:4,17E3

amp+u+
1b-erms-25-neg#1-15 RT:
0,00-0,41 AV:15T:-p
ESIFull ms2
950,00@cid25,00
[260,00-1200,00]



Intensity (%)

100

] .\\
80 "
\ o0

60

40

20

0 - P G S S S
T T | - T - | T T T T |
0 5 10 15 20 25
NCE (%)
Model Boltzmann
y = A2 + (A1-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-
Sqr 4,03282 5,87795 1,02292 0,42936
Adj. R-
Square 0,99786 0,99464 0,96964 0,98178
Value Standard Error

Triplex Al 99,3073 0,64911
Triplex A2 -0,80011  1,07561
Triplex x0 18,6342 0,05874
Triplex dx 0,95096 0,05063
D Al 0,68597 0,78232
D A2 75,40231 1,21719
D x0 18,36869 0,08874
D dx 0,87366 0,07673
F Al -0,08628  0,34752
F A2 15,18762 0,81947
F x0 19,77328  0,31049
F dx 1,53529 0,25761
H Al 0,03798 0,1994
H A2 11,91487 0,41218
H x0 19,86257 0,1666



H dx 0,94311 0,14108
958,6 NL: 5,16E4
100 AMP+U+
] 3b-ERMS-0-neg#1-15
80— RT:0,02-0,40 AV:15T: -
] p ESIFull ms2
] 961,00@cid0,00
60 [260,00-1000,00]
40
20
o: 7159 837,3 968 5
958,6 NL: 2,54E4
100-
. amp+u+
] 3b-erms-10-neg#1-15 RT:
o 804 0,01-0,39 AV:15T:-p
e 7 ESIFull ms2
S 961,00@cid10,00
S 607 [260,00-1000,00]
2 7
2 407
% . 7151
x 20:
N 836,7
0 4489 560,0 590,0 6934 | 717,9 | 950,4 || 966,8
7151 NL: 2,03E4
100
- amp+u+
] 3b-erms-18-neg#1-15 RT:
80— 0,01-0,39 AV:15T:-p
] ESIFull ms2
N 961,00@cid18,00
60 [260,00-1000,00]
40
20
] 559,8 5898
— 346,3 4481 4816 | | 6930|7449 8367  gr53 9627
0 LU0 A A RAAN RALN LALN AR LA LA LA LA LA AR LA LA LA R LA G RARE LA AR LA AL LA RALE LALE RARE LALE RARS AN LR e |
300 400 500 600 700 800 900 1000

Representative CID of [S8 + APO3-+ U] triplet



Intensity (%)

100

| l\\ e o o 9
80 \ i
A \\ ]
\\
60 - \
| ;
L4
40 4 \
- r
)
20 4 i \
\
- W =
0 - s & o o —u -
| T T T T T T ' |
0 5 10 15 20
NCE (%)
Model Boltzmann
y = A2 + (AI-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-
Sqr 2,65593 1,29627 0,38003
Adj. R-
Square 0,99868 0,99931 0,91888
Standard
Value Error
B Al 99,90062 0,75464
B A2 -0,17584  0,88309
B x0 11,18948 0,04715
B dx 0,88574 0,04029
D Al 0,29312 0,51472
D A2 94,63211 0,58367
D x0 11,05905 0,03125
D dx 0,76011 0,02686
F Al 0,02751 0,31363
F A2 5,17161 0,41854
F x0 11,77622  0,50431
F dx 1,3924 0,44846



880,5 NL: 1,13E4

100
= amp+u+
] drm34-erms-neg-0#1-10
80 RT:0,02-0,37 AV: 10 T:-p
] ESIFull ms2
N 882,00@cid0,00
60 [240,00-2000,00]
40
20
0: 638,0 856,6 [|914,6 980,7 1170,7
880,3 NL: 4,96E3
100
- amp+u+
] drm34-erms-neg-10#1-10
® 80+ RT:0,01-0,36 AV: 10 T:-p
e N ESIFull ms2
g 882,00@cid10,00
S 60 [240,00-2000,00]
Ke}
< ]
(]
2 407
g 636,8
[5) -
207 586,7
] 486,8 559.9
1 2934 346,0 6.8 °% 7333 7795 9813 11176 11739
L L A A L Lo L LAl A L L
0 5367 NL: 3,09E3
100
. amp+u+
] drm34-erms-neg-18#1-10
80 RT:0,00-0,25 AV: 10 T:-p
] ESIFull ms2
N 882,00@cid18,00
60 [240,00-1000,00]
N 586,7
40:
20; 346,2 g
4 2924 |’ 487,9 6653 7588 g0 1 980.9
0 |, (WP PR P (W ST V1w, |
T T T T T T T 1 T T T T T T T T T 1
400 600 800 1000 1200

m/z

Representative CID of [S9 + APO3-+ U] triplet



Intensity (%)

(o)}
o
]

D
o
I

Model

Equation

Reduced Chi-

Sqr
Adj.
Square

triplex
triplex
triplex
triplex
UA

R-

T
10 15

NCE (%)

Boltzmann

y = A2 + (AI-A2)/(1 + exp((x-

x0)/dx))

5,00387 4,20009 6,64543

0,99662  0,95575 0,99178

Standard
Value Error

Al 100,28684 11,1085

A2 12,12818 1,25339
x0 10,91634 0,0846

dx 1,06925 0,07252
Al -0,37136  1,09885
A2 22,75499 1,28789
x0 10,98052 0,3676

dx 1,39078 0,32437
Al 0,17853 1,24123
A2 64,58008 1,43203
x0 11,06789 0,12675
dx 0,99878 0,10832



8515 NL: 2,22E6

100 0#1-10 RT:
0,01-0,12 AV: 10 T: -
80 p ESIFull ms2
854,50@cid0,00
60 [235,00-1000,00]
40
20
2501 3133 4013 4266 4801 5825 6050 6316 7102 7476 8389 L 8864 9403 9981
605,0 NL: 2,10E6
100 !
8516 11#1-10 RT:
® . 0,01-0,12 AV: 10 T: -
2 80 p ESIFull ms2
3 854,50@cid11,00
§ 60 [235,00-1000,00]
<
2 40
©
& 20
992,8
2558 309,3 351,7 404,9 442,9 4911 5368 561,8 §629,6 7227 7471 7733 Msze,s 9512 | |
103 605,0 NL: 4,46E6
20#1-10 RT:
0,01-0,12 AV: 10 T: -
80 p ESIFull ms2
854,50@cid20,00
60 [235,00-1000,00]
40
20
266,7 3256 3784 4372 4585 522,0 5659 648,9 732,2 7543 8499 8933 9377 9981
LN RARN RAAS AR RARS MRS LARE RARS RAMI RARS RARE DAL RARS RARE RARS LARE RALN RARS LALE RALN LAAN AL RALS AN LARS RALS RARE ALY RAR) RARS RARE RAL RARS RARE RARS AN RARE RARS|
300 400 500 600 700 800 900 1000

m/z

Representative CID of [HB1 + CPO3-+ G] triplet



Intensity (%)

100 — ° = ®
80
A 2
60 - $
L]
©
40 —
]
L]
20 — ]
= e.
0 - Py P ] ® |
T ' T ' T ' T
0 5] 10 15
NCE (%)
Model Boltzmann

y = A2 + (A1-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-

Sqr 2,75827 2,75827

Adj. R-

Square 0,99817 0,99817

Standard
Value Error

B Al 99,54149  0,84965
B A2 -0,50245  0,94452
B x0 10,81938  0,04958
B dx 1,18421 0,04717
C Al 0,45851 0,84965
C A2 100,50245 0,94452
C x0 10,81938  0,04958
C dx 1,18421 0,04717



605,13 638,53

737,93 770,73

871,60

855,93

80 931,80

605,07

80
60

40

Relative Abundance

20
587,13 | 627,07 666,07

736,80

871,67

813,33 847,40

892,53 932,80

s
100 605,00

627,00

41820 46527 509,07 549,00 587.33

709,60 73847

795,80 846,40 871,07

930,87

O
400

LI I B B |

450 500 550 600

T T T

650
m/z

T T T

700

Representative CID of [HB2 + CPO3-+ G] triplet

T T T

T T T

750

T T T

800

850

T

T T T T

900

950

NL: 9,77E4

0#1-10 RT:
0,00-0,21 AV:10T:
- p ESIFull ms2
871,70@cid0,00
[350,00-950,00]

NL: 6,35E4

12#1-5 RT:
0,02-0,10 AV:5T:-
p ESIFull ms2
871,70@cid12,00
[350,00-950,00]

NL: 9,36E4

20#1-4 RT:
0,01-0,09 AV:4T:-
p ESIFull ms2
871,70@cid20,00
[350,00-950,00]



Intensity (%)

100 - P I A
i @
80 -
3 @
60 °
] L)
40 _
®
(/]
20 —
/]
i @
o [ |
]
0 e oo 9°6 09
T T | T | T |
0 5] 10 15
NCE (%)
Model Boltzmann

y = A2 + (A1-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-

Sqr 2,40393 2,40393
Adj. R-
Square 0,99868 0,99868
Standard

Value Error
B Al 99,6328 0,57412
B A2 -0,96603  0,69762
B x0 11,15538 0,03599
B dx 0,96596 0,0332
C Al 0,3672 0,57412
C A2 100,96603 0,69762
C x0 11,15538 0,03599
C dx 0,96596 0,0332



885,5 NL: 1,72E6

100 0#1-5 RT:0,01-0,06
AV:5T:-p ESIFul
80 ms2
884,50@cid0,00
60 [240,00-1000,00]
40
20 810,5
8559 18879 o708
253,9 3409 4001 4593 5218 602,5 630,1  701,8 741,0 8003 | | | | 28
100 8855 NL: 1,04E6
12#1-4 RT:
© 0,00-0,04 AV:4T: -
2 80 604, p ESIFull ms2
§ 884,50@cid12,00
5 60 [240,00-1000,00]
<€
2 40
=
© 20 9375 972
9745
(12447 3098 347.0 3948 4467 526,5 5541 |1627,1 6957 7449 768,9 8085 8616 l l k
100 605,0 NL: 1,96E6
20#1-4 RT:
0,00-0,04 AV:4T:-
80 p ESIFull ms2
884,50@cid20,00
60 [240,00-1000,00]
40
20 903,3
2727 3221 3901  460,9 4963 5770 | 627.2 e67,1 7067 7573 8116 8792, ) 9353 9983
LRARS RARS RARS RAAL RARS RALS RARSN RARE RAAI RARE RARE RALY RAAN RARS ML RARE ALY RAAS RARE AN RARE RALE RARS RARS LARS MALE RAL) RAME RALE RARE RARE RAR RS MALE RARE RAAS R
300 400 500 600 700 800 900 1000
m/z

Representative CID of [HB3 + CPO3-+ G] triplet



100

80 -

(o))
o
]

intensity (%)
S
|

Model

Equation
Reduced Chi-
Sqr

Adj. R-
Square

oo wwww

ol -

10 15
NCE (%)

Boltzmann

y = A2 + (A1-A2)/(1 + exp((x-
x0)/dx))

2,81673 2,72473 0,69269

0,99803  0,99751 0,97149

Standard

Value Error
Al 100,07733 0,89472
A2 -0,42085  1,14961
x0 12,16348 0,05
dx 1,09748 0,042
Al -0,60418 0,85554
A2 85,47509  1,09855
x0 12,18518 0,05351
dx 1,01966 0,04505
Al 0,18431 0,53218
A2 14,97871 0,71861
x0 11,87765 0,27129

dx 1,72958  0,24068



100

80

60

40

20

310,13

396,67 441,33 469,87

550,53 602,67 65893

729,67 762,73

885,60

845,67 f 904,60 957,87

100

40

20

Relative Abundance

371.87 405,33

480,53

1

605,00

582,53
A

676',67 741,60 776%,47

887,93

846,00 93387 994,07

100

80

60

40

20

0

247,00
. T

321,40
T

368,80 45547 491.27

604,93

568,73

663,47

762,07
I

839,73

i

886,07

927,67 95847

Representative CID of [HB4 + CPO3-+ G] triplet

T

T

T
300

T T T T T T T T

400 500

T

T T T 1 T T T

600
m/z

T
700

AR AN AR RAM

800

l,
T T T T T T T

900

1
1000

NL: 2,66E4

0#1-5 RT:0,01-0,08
AV:5T:-p ESIFul
ms2
884,40@cid0,00
[240,00-1000,00]

NL: 1,95E4

12#1-5 RT:
0,00-0,07 AV:5T:-
p ESIFull ms2
884,40@cid12,00
[240,00-1000,00]

NL: 2,02E4

20#1-5 RT:
0,00-0,08 AV:5T:-
p ESIFull ms2
884,40@cid20,00
[240,00-1000,00]



Intensity (%)

60

Y
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Model

Equation
Reduced Chi-
Sqr

Adj. R-
Square

oo wwww

ol -

10

NCE (%)
Boltzmann
y = A2 + (A1-A2)/(1 + exp((x-
x0)/dx))
3,68022 3,49479
0,997 0,99458

Value

Al 98,35538
A2 4,20597
x0 12,23021
dx 1,14126
Al -0,6092
A2 71,61115
x0 12,83243
dx 1,26502
Al 2,40469
A2 27,35844
x0 11,25928
dx 0,83605

7,57601

0,93131
Standard
Error
1,03012
1,34907
0,06348
0,05347
0,98709
1,49099
0,09158
0,07954
1,48941
1,4577
0,25337
0,21293



Relative Abundance

Representative CID of [HBs + CPO5;+ G] triplet
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NL: 2,23E5

0#1-5 RT:0,02-0,11
AV:5T:-p ESIFul
ms2
905,80@cid0,00
[245,00-1000,00]

NL: 8,64E5

14#1-5 RT:
0,01-0,06 AV:5T:-
p ESIFull ms2
905,80@cid 14,00
[245,00-1000,00]

NL: 1,50E6

22#1-5 RT:
0,00-0,05 AV:5T:-
p ESIFull ms2
905,80@cid22,00
[245,00-1000,00]



Intensity (%)
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Model Boltzmann

y = A2 + (A1-A2)/(1 + exp((x-
Equation x0)/dx))
Reduced Chi-

Sqr 2,51803 2,51803
Adj. R-
Square 0,99838 0,99838
Standard

Value Error
B Al 100,42859 0,77595
B A2 1,09018 0,9154
B x0 14,23032  0,04005
B dx 0,95505 0,03376
C Al -0,42859  0,77595
C A2 98,90982 0,9154
C x0 14,23032  0,04005
C dx 0,95505 0,03376






