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General

Reported melting points were uncorrected. Infrared (IR) spectra were recorded on a JASCO
FT/IR-5300 spectrophotometer and absorbance bands are reported in wave numbers (cm™).
NMR spectra were recorded on JEOL JNM-ECS400 spectrometers operating at 391.78 MHz for
'H NMR and 98.52 MHz for **C NMR, JOEL JNM-ECX400 spectrometers, operating at 395.88
MHz for *H NMR and 99.55 MHz for *C NMR, JEOL JNM-ECZ400 spectrometers, operating
at 399.78 MHz for *H NMR and 100.53 MHz for *C NMR and 368.62 MHz for **F NMR, and
JNM-ECA500 spectrometers, operating at 500.16 MHz for *H NMR and 125.77 MHz for 3C
NMR. Chemical shifts were reported in the scale relative to TMS (0.00 ppm for 'H NMR),
CHCls (7.26 ppm for *H NMR), CDClI; (77.0 ppm for **C NMR), and benzotrifluoride (-62.75
ppm for F NMR) as an internal reference, respectively. ESI mass spectra were measured on
JEOL JMS-T100LCP spectrometer. Silica gel column chromatography was performed with
Kanto Silica gel 60 N (40-50 mesh) or Wakogel® C-200. Dichloromethane (CH.CI;) and
toluene  were purified by Glass Contour solvent  purification  system.
1,1,1,3,3,3-Hexafluoropropan-2-ol (HFIP) were distilled from CaH2, purged with argon for over
30 min, and stored over activated molecular sieves 4A under argon atmosphere before use.
Commercially available 1,2-dichloroethane (DCE, KANTO CHEMICAL Co.,INC., dehydrated
-Super-), 1,4-dioxane (FUJIFILM Wako Pure Chemical Corporation, super dehydrated grade),
and dimethylformamide (DMF, FUJIFILM Wako Pure Chemical Corporation, super dehydrated
grade) were used without further manipulation unless otherwise stated. Caboxylic acids 2a, 2c,
2d, and 2e were synthesized according to the literature.? Carboxylic acid 2b was commercially
available and distilled under reduced pressure before use. All other reagents were commercially

available and used as received.

General procedure for the synthesis of 2-arylpyridine derivatives

Pd(OAC); (1 mol %) N
B(OH SPhos (2 mol %) |
B OHz \p0o, (2.0 equiv) _N
N + | AN
X toluene, 100 °C X
Br = X—:
=
S1 S2 1

To a flamed dried test tube were added 2-bromopyridine S1, arylboronic acid S2 (2.0 equiv.),
Pd(OAC). (1 mol %), SPhos (2 mol %), KsPO4 (2.0 equiv.), and toluene (0.4 M). The resulting
mixture was heated at 100 °C. After 2-bromopyridine was disappeared (confirmed by TLC
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analysis), the reaction mixture was cooled to room temperature and H.O was added. The
mixture was extracted with AcCOEt, and the organic layer was washed with H,O and brine. After
drying with Na;SQ,, filtration, and evaporation, the crude mixture was purified by SiO, column
chromatography (hexane/AcOEt) to afford the corresponding product 1. The spectroscopic data

of 1 were matched with those in previously reports.®8

General procedure for the synthesis of o,B-unsaturated carboxylic acids

Mo(CO)g (5 mol %)
NMO (10 mol %)

0 0
0 \ PhSiH; (3.0 equiv.) 0
+ 0] Ar O
Ar*“ /% H,0, 70 °C /% THF, 70 °C Ar/\)J\H
0”0 0”0
s3 s4 S5

S6

S6 was prepared from corresponding aldehyde S3 according to the literature.’ To a recovery
flask were added aldehyde S3 (1.0 equiv.), Meldrum’s acid S4 (1.1 equiv.), and H2O (0.5 M).
The mixture was heated at 70 °C for 4 h. After cooling to room temperature, the precipitates
were collected by filtration and washed by MeOH to give the corresponding product S5.

To a flame dried recovery flask were added S5 (1.0 equiv.), Mo(CQO)g (5 mol %), NMO (10
mol %), and THF (0.2 M). To the resulting solution was added PhSiH3; (3.0 equiv.) and the
reaction mixture was heated at 70 °C overnight. After cooling to room temperature, H.O was
added. The mixture was extracted with AcOEt, and the organic layer was washed with sat.
NaHCOs; aq, H20, and brine. After drying with Na,SQ,, filtration, and evaporation, the crude
mixture was purified by SiO, column chromatography (hexane/AcOEt) to afford the

corresponding aldehyde S6.

(I? O
(EtO)ZPQkOEt
S7

(1.4 equiv.) LiOH-H,0O
0] NaH (1.3 equiv.) O (3.0 equiv.) o
Ar H THF,0°Ctort. Ar/\/\)J\OEt EtOH/H,0 AVWJ\OH
60 °C
S6 S8 2

To a solution of NaH (1.3 equiv.) and THF (0.2 M) was added diethylphosphonoacetic acid
ethyl ester S7 (1.4 equiv.) at 0 °C. After 30 min., aldehyde S6 (1.0 equiv.) in THF was slowly

adde. After stirring at room temperature for 1 h, the reaction mixture was quenched by sat.
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NH4Cl aq and extracted with AcOEt. The organic layer was washed with H>O and brine, dried
with Na,SOa,. After filtration and evaporation, the crude mixture was purified by SiO, column
chromatography (hexane/AcOEt) to afford S8.

To a recovery flask were added S8 (1.0 equiv.), LiOH*H>O (3.0 equiv.), and EtOH/H,0 (1:1,
0.2 M). The resulting mixture was heated at 60 °C until S8 disappeared (confirmed by TLC).
After cooling to room temperature, the reaction mixture was quenched by 10% HCI ag, and
extracted with AcOEt. The organic layer was washed with brine, dried with Na,SO.. After
filtration and evaporation, the crude mixture was purified by SiO, column chromatography

(hexane/AcOEt) or recrystallization (CH.Clz/hexane) to afford 2.
Characterization data of new a,B-unsaturated caboxylic acids

(E)-5-(1-benzyl-1H-indol-3-yl)pent-2-enoic acid (2f)
O

I N OH
N

O

673.4 mg; a yellow solid; mp 88-90 °C; IR (KBr) v 3028, 1687, 1646, 1468, 1285, 737, 698
cm; 'H NMR (CDCls, 400 MHz) & 2.61-2.70 (m, 2H), 2.95 (t, J = 7.4 Hz, 2H), 5.28 (s, 2H),
5.86 (dt, J=15.6, 1.5 Hz, 1H), 6.92 (s, 1H), 7.07-7.21 (m, 5H), 7.24-7.32 (m, 4H), 7.59 (d, J =
7.6 Hz, 1H); 3*C NMR (CDCls, 100 MHz) & 23.7, 32.8, 49.8, 109.7, 114.1, 118.9, 119.0, 121.0,
121.8, 125.6, 126.7, 127.5, 127.8, 128.7, 136.7, 137.6, 151.8, 171.9; HRMS (ESI): m/z
calculated for C»Hi30,N [M-H]: 304.1343, found: 304.1347.

(E)-6-(benzyloxy)hex-2-enoic acid (29)

QVOM)OH)H

650.5 mg; a colorless oil; IR (KBr) v 2861, 1696, 1651, 1421, 1288, 1104, 983, 739, 698 cm™;
'H NMR (CDCls, 400 MHz) 6 1.79 (tt, J= 7.1, 6.3 Hz, 2H), 2.32-2.40 (m, 2H), 3.50 (t, J = 6.3
Hz, 2H), 4.50 (s, 2H), 5.82-5.87 (m, 1H), 7.09 (dt, J= 15.6, 7.2 Hz, 1H), 7.25-7.38 (m, 5H); "*C
NMR (CDCIs, 100 MHz) & 28.0, 29.0, 69.1, 73.0, 121.0, 127.62, 127.65, 128.4, 138.3, 151.5,
171.9; HRMS (ESI): m/z calculated for Ci3Hi503 [M-H]: 219.1027, found: 219.1028.
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(E)-4-(1-tosylpiperidin-4-yl)but-2-enoic acid (2h)

Q/S\w
X OH

809.2 mg; a colorless solid; mp 136-138 °C; IR (KBr) v 2924, 1693, 1649, 1424, 1338, 1162,
1095, 931, 734 cm™; *H NMR (CDCls, 400 MHz) & 1.30-1.42 (m, 3H), 1.73 (d, J = 9.9 Hz, 2H),
2.13-2.27 (m, 4H), 2.44 (s, 3H), 3.78 (d, J = 11.9 Hz, 2H), 5.81 (dt, J = 15.5, 1.5 Hz, 1H), 6.94
(dt, J=15.5, 7.6 Hz, 1H), 7.32 (d, J = 8.2 Hz, 2H), 7.63 (d, J = 8.2 Hz, 2H); 13C NMR (CDCl;,
100 MHz) ¢ 21.5, 31.3, 34.7, 38.7, 46.2, 122.3, 127.7, 129.6, 133.2, 143.4, 149.1, 170.9; HRMS
(ESI): m/z calculated for CisH20O4NS [M-H]: 322.1119, found: 322.1122.

Synthesis of BINOL-urea ligand 5

OH K2C03 (20 eqUiV.) NH2
COC, 3 s O
(o]
OMOM . \HL DMSO, 50 °C, 12 h OMOM
NH
OMOM B 2 then, KOH (12.5 equiv.) OMOM
YT R O

S9 S$10 SN

S11 was prepared from S9'° according to the literature.!! To a 100 mL recovery flask were
added S9 (3.9 g, 10.1 mmol), 2-bromopropionamide S10 (3.1 g, 20.2 mmol, 2.0 equiv.), K2COs3
(2.8 g, 0.2 mmol, 2.0 equiv.), KI (166 mg, 1.0 mmol, 0.1 equiv.), and DMSO (40 mL, 0.25 M).
The reaction mixture was stirred at 50 °C for 2 h. To the resulting mixture was added KOH (7.1
g, 126 mmol, 12.5 equiv.), and the mixture was heated at 150 °C for 4 h. After the mixture was
cooled to room temperature, H>O and AcOEt were added. The organic layer was separated, and
the aqueous layer was extracted with AcOEt three times. The combined organic layers were
washed with H,O and brine, and dried over Na,SO4. After filtration and evaporation, the
obtained crude mixture was purified by silica gel column chromatography (hexane/AcOEt) to
give corresponding product S11 (ca. 6.7 mmol, ca. 66%) with inseparable byproducts. S11 was

used for the next step without further purification.
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1. OCN CF3

NH, CF3 CF3
OO $12 (1.0 equiv.)
OMOM CH,Cl,, r.t. O O jj)\
OMOM 2 TsOH-H,O (10 mol %) N~ N CFs
O CH,Cl,/MeOH, 40 °C oy H H

OH
S11 5

To a 100 mL recovery flask were added S11, 3,5-(bis)trifluoromethylphenyl isocyanate (1.1
mL, 6.7 mmol, 1.0 equiv.), and CH,Cl, (33 mL, 0.2 M). The resulting mixture was stirred at
room temperature for 1 h. After evaporation, TsOH*H>O (ca. 10 mol %) and CH,Cl,/MeOH (1/1,
67 mL, 0.1 M) were added to the crude mixture. After stirring at 40 °C for overnight, the
reaction mixture was quenched by the addition of saz. NaHCOs agq. The aqueous layer was
extracted with AcOEt three times. The combined organic layers were washed with H,O and
brine, dried over Na>SOs, and evaporated in vacuo. Product 5 was obtained as a yellow solid
(2.1 g, 3.73 mmol, 37% from S9) after purification by silica gel column chromatography
(hexane/AcOEt). mp 138-140 °C; IR (KBr) v 3374, 1545, 1474, 1385, 1349, 1279, 1179, 1133,
884 cm'; 'TH NMR (400 MHz, CDCls) & 5.18 (s, 1H), 6.20-6.50 (brs, 1H), 6.71 (s, 1H),
6.94-7.04 (m, 3H), 7.08 (d, J = 8.2 Hz, 1H), 7.22-7.37 (m, 4H), 7.47-7.64 (m, 4H), 7.87 (dd, J =
8.5, 2.6 Hz, 2H), 8.55 (s, 1H); *C NMR (100 MHz, CDCl3) § 111.2, 114.2, 115.9, 116.7, 118.3,
118.5, 118.9, 121.7, 123.4, 123.7, 124.1, 124.4, 126.0, 126.4, 127.3, 127.6, 128.8, 129.1, 129.3,
131.3, 131.5 (q, Jor = 33.7 Hz), 133.5, 139.1, 141.9, 152.1, 152.8; °F NMR (400 MHz, CDCl5)
d -63.0;, HRMS (ESI): m/z calculated for CyHisO3N2FgNa [M+Na']: 579.1114, found:
579.1105.

General procedure for Cp*Rh(I1I)/BH3*SMe;-catalyzed C—H addition to o,B-unsaturated
carboxylic acids

To a flame dried test tube were added carboxylic acid 2 (0.30 mmol) and toluene (1.5 mL).
BH.,*SMe. (1.0 M in CH.CL, 60 L, 20 mol %) was added to the reaction mixture at 0 °C. After
the reaction mixture was stirred at room temperature for 1 h, the solvent was removed under
vacuum. To the resulting residue were added [Cp*RhCL.]. (4.6 mg, 2.5 mol %), AgSbF, (10.3 mg,
10 mol %), 5 (33.4 mg, 20 mol %), DMF (0.6 mL), and 1 (1.0 equiv.) in a glove box. The test

tube was capped and heated at 50 °C for 15 h with stirring. After the mixture was cooled to
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room temperature, acetic acid was added and an insoluble solids were removed by filtration
through a short pad of SiO.. After evaporation, obtained crude mixture was purified by SiO.

column chromatography (CH.CL./MeOH) to give 3.
Characterization data of 3

5-phenyl-3-(2-(pyridin-2-yl)phenyl)pentanoic acid (3aa)

N e
N

CO,H

81.4 mg (82%) in 0.30 mmol scale; 253.8 mg (77%) in 1.0 mmol scale; a colorless solid; mp
130-132 °C; IR (KBr) v 2915, 2475, 1946, 1710, 1593, 1427, 1220, 1185, 768 cm™'; 'H NMR
(CDCls, 500 MHz) & 1.78-1.92 (m, 2H), 2.11 (ddd, J = 14.9, 8.9, 6.7 Hz, 1H), 2.24 (ddd, J =
14.9, 8.7, 6.0 Hz, 1H), 2.96-3.04 (m, 2H), 3.63 (tt, J = 9.7, 6.3 Hz, 1H), 6.78-6.84 (m, 2H),
7.02-7.10 (m, 3H), 7.32-7.40 (m, 3H), 7.46-7.50 (m, 2H), 7.58 (d, J = 7.8 Hz, 1H), 7.93 (ddd, J
=7.8,7.6, 1.6 Hz, 1H), 8.52 (d, J= 5.0 Hz, 1H); '*C NMR (CDCl;, 125 MHz) § 33.0, 34.3, 39.4,
43.4, 122.5, 125.0, 125.7, 126.9, 127.0, 127.9, 128.2, 130.0, 130.1, 137.8, 138.9, 141.1, 141.5,
146.3, 158.1, 173.7, HRMS (ESI): m/z calculated for CH2,0,N [M+H"]: 332.1645, found:
332.1642.

3-(5-(tert-butyl)-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ba)
|

Xy Ph
N

CO,H

tBu
92.9 mg (80%); a yellow solid; mp 51-53 °C; IR (KBr) v 3481, 2961, 1722, 1608, 1468, 792,
659 cm'; *H NMR (CDCls, 400 MHz) & 1.36 (s, 9H), 1.74-1.95 (m, 2H), 2.08-2.27 (m, 2H),
2.98 (d, J = 8.4 Hz, 2H), 3.55 (tt, J = 16.4, 8.4 Hz, 1H), 6.80-6.85 (m, 2H), 7.02-7.12 (m, 3H),
7.29 (d, J = 8.2 Hz, 1H), 7.33-7.42 (m, 2H), 7.46 (d, J = 1.9 Hz, 1H), 7.55 (d, J= 7.9 Hz, 1H),
7.94 (ddd, J = 7.9, 7.8, 1.6 Hz, 1H), 8.48 (d, J = 4.3 Hz, 1H); *C NMR (CDCls, 100 MHz) &
31.2,33.0, 34.4, 34.8, 39.6, 43.4, 122.6, 123.6, 124.1, 125.3, 125.6, 127.9, 128.2, 129.8, 134.2,
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139.6, 141.1, 141.2, 145.5, 153.4, 157.4, 174.4; HRMS (ESI): m/z calculated for CysH30O.N
[M+H"]: 388.2271, found: 388.2272.

3-(5-methoxy-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ca)

Xy Ph
N

CO,H

OMe

65.4 mg (60%); a yellow solid; mp 144-146 °C; IR (KBr) v 2932, 1712, 1607, 1467, 1289,
1235, 753, 660 cm™; *H NMR (CDCls, 400 MHz) § 1.74-1.93 (m, 2H), 2.12 (ddd, J = 14.9, 8.7,
6.9 Hz, 1H), 2.26 (ddd, J = 14.9, 8.7, 6.2 Hz, 1H), 2.89-3.02 (m, 2H), 3.54 (tt, J = 9.9, 5.9 Hz,
1H), 3.84 (s, 3H), 6.80-6.89 (m, 3H), 6.96 (d, J = 2.5 Hz, 1H), 7.03-7.11 (m, 3H), 7.30 (d, J =
8.6 Hz, 1H), 7.37 (dd, J = 7.0, 5.8 Hz, 1H), 7.54 (d, J = 7.9 Hz, 1H), 7.93 (ddd, J= 7.8, 7.8, 1.5
Hz, 1H), 8.46 (d, J = 4.5 Hz, 1H); *C NMR (CDCl;, 100 MHz) & 32.9, 34.3, 39.4, 43.5, 55.3,
112.4, 112.6, 122.4, 125.3, 125.7, 127.9, 128.1, 129.5, 131.6, 139.8, 141.0, 143.4, 145.2, 157.1,
161.1, 174.3; HRMS (ESI): m/z calculated for C23H2403N [M+H']: 362.1751, found: 362.1751.

5-phenyl-3-(4-(pyridin-2-yl)-[1,1'-biphenyl]-3-yl)pentanoic acid (3da)

Xy Ph
N

CO,H

Ph

80.4 mg (66%); a yellow solid; mp 59-61 °C; IR (KBr) v 3436, 2922, 1712, 1598, 1468, 1287,
764, 698 cm™'; 'H NMR (CDCls, 400 MHz) & 1.82-1.98 (m, 2H), 2.17 (ddd, J = 14.8, 8.2, 8.2
Hz, 1H), 2.29 (ddd, J = 14.8, 6.6, 6.6 Hz, 1H), 2.98-3.10 (m, 2H), 3.65 (tt, J=9.0, 7.1 Hz, 1H),
6.83 (d, J= 6.6 Hz, 2H), 7.01-7.11 (m, 3H), 7.34-7.49 (m, 5H), 7.51-7.67 (m, 5H), 7.92 (dd, J =
7.8,7.7 Hz, 1H), 8.52 (d, J = 4.3 Hz, 1H); *C NMR (CDCls, 100 MHz) & 33.0, 34.3, 39.4, 43 .4,
122.6, 125.1, 125.68, 125.74, 127.2, 127.8, 127.9, 128.2, 128.8, 130.6, 136.4, 139.2, 140.2,
141.0, 142.0, 143.0, 146.1, 157.5, 173.9; One of the aromatic signals was missing probably due
to overlapping; HRMS (ESI): m/z calculated for CisHxsO.N [M+H']: 408.1958, found:
408.1957.
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3-(5-chloro-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ea)

N e
N

CO,H

Cl

53.6 mg (49%); a yellow solid; mp 4648 °C; IR (KBr) v 2926, 2469, 1709, 1600, 1467, 1274,
756, 699 cm™'; *H NMR (CDCls, 400 MHz) & 1.76-1.97 (m, 2H), 2.11-2.22 (m, 1H), 2.25-2.34
(m, 1H), 2.87-3.03 (m, 2H), 3.53-3.65 (m, 1H), 6.84 (dd, J = 7.7, 1.8 Hz, 2H), 7.03-7.13 (m,
3H), 7.29-7.35 (m, 2H), 7.37-7.42 (m, 1H), 7.44 (s, 1H), 7.51 (dd, J = 7.9, 0.9 Hz, 1H),
7.87-7.96 (m, 1H), 8.51-8.56 (m, 1H); '*C NMR (CDCls, 100 MHz) & 32.9, 34.4, 39.1, 43.0,
122.8, 125.0, 125.8, 127.2, 127.9, 128.2, 131.4, 136.1, 136.3, 138.9, 140.8, 143.6, 146.7, 157.0,
173.4; One of the aromatic signals was missing probably due to overlapping; HRMS (ESI): m/z
calculated for C22Hz;O,NCI1 [M+H"]: 366.1255, found: 366.1257.

3-(5-bromo-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3fa)

N e
N

CO,H

Br

52.5 mg (43%); an orange solid; mp 98-100 °C; IR (KBr) v 2926, 2484, 1712, 1598, 1466,
1245, 1026, 788 cm™'; *H NMR (CDCls, 400 MHz) & 1.75-1.96 (m, 2H), 2.15 (ddd, J = 14.9, 8.6,
6.8 Hz, 1H), 2.29 (ddd, J = 14.9, 8.5, 6.4 Hz, 1H), 2.88-3.04 (m, 2H), 3.52-3.63 (m, 1H), 6.83
(dd, J=17.5, 1.7 Hz, 2H), 7.03-7.12 (m, 3H), 7.22-7.27 (m, 1H), 7.40 (dd, J= 5.7, 5.4 Hz, 1H),
7.46-7.54 (m, 2H), 7.59 (d, J = 1.3 Hz, 1H), 7.88-7.96 (m, 1H), 8.53 (ddd, J = 5.0, 1.7, 0.8 Hz,
1H); *C NMR (CDCl;, 100 MHz) & 32.9, 344, 39.1, 42.9, 122.8, 124.4, 124.9, 125.8, 127.9,
128.2, 130.2, 131.6, 136.9, 138.8, 140.8, 143.9, 146.8, 157.1, 173.4; One of the aromatic signals
was missing probably due to overlapping; HRMS (ESI): m/z calculated for CH,1O,NBr
[M+H"]: 410.0750, found: 410.0751.

3-(5-(methoxycarbonyl)-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ga)
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N

CO,H

CO,Me
73.0 mg (62%); an orange solid; mp 152—-153 °C; IR (KBr) v 2921, 1718, 1596, 1431, 1292,
1251, 1173, 760 cm™'; *H NMR (CDCls, 400 MHz) & 1.81-1.99 (m, 2H), 2.08-2.20 (m, 1H),
2.21-2.31 (m, 1H), 3.02 (d, J = 7.9 Hz, 2H), 3.64 (tt, J= 7.4, 7.3 Hz, 1H), 3.96 (s, 3H), 6.83 (d,
J=17.3 Hz, 2H), 7.03-7.12 (m, 3H), 7.39-7.48 (m, 2H), 7.56 (d, J = 7.9 Hz, 1H), 7.94 (dd, J =
7.9, 7.9 Hz, 1H), 8.01 (dd, J = 8.0, 1.6 Hz, 1H), 8.15 (d, J = 1.6 Hz, 1H), 8.56 (d, J = 5.0 Hz,
1H); “C NMR (CDCls, 100 MHz) & 33.0, 34.6, 38.9, 42.7, 52.3, 123.0, 125.1, 125.7, 127.87,
127.91, 128.2, 130.2, 131.39, 131.45, 138.7, 140.9, 142.2, 142.3, 146.9, 157.2, 166.4, 173.9;
HRMS (ESI): m/z calculated for C24H2404N [M+H"]: 390.1700, found: 390.1699.

3-(5-acetyl-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ha)
|

Xy Ph
_N

CO,H

Ac

88.3 mg (79%); a yellow solid; mp 152-154 °C; IR (KBr) v 2929, 2513, 1715, 1675, 1594,
1284, 1227, 1175, 699 cm™; *H NMR (CDCls, 400 MHz) & 1.81-2.01 (m, 2H), 2.17 (ddd, J =
14.8, 8.5, 6.9 Hz, 1H), 2.27 (ddd, 14.8, 8.8, 6.3 Hz, 1H), 2.65 (s, 3H), 2.92-3.03 (m, 2H),
3.57-3.70 (m, 1H), 6.84 (d, J = 7.3 Hz, 2H), 7.03-7.13 (m, 3H), 7.36-7.43 (m, 1H), 7.46 (d, J =
8.1 Hz, 1H), 7.53 (d, J = 7.9 Hz, 1H), 7.90 (d, J = 7.8 Hz, 2H), 8.05 (s, 1H), 8.57 (d, J= 5.0 Hz,
1H); *C NMR (CDCls, 100 MHz) & 26.7, 33.0, 34.5, 39.0, 42.8, 123.0, 125.0, 125.8, 126.77,
126.84, 127.9, 128.2, 130.5, 138.0, 138.6, 140.9, 142.3, 142.5, 147.1, 157.2, 173.6, 197.5;
HRMS (ESI): m/z calculated for C24H2403N [M+H']: 374.1751, found: 374.1751.

3-(4-methyl-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ia)
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_N

CO,H
Me

54.3 mg (52%); a yellow solid; mp 123-125 °C; IR (KBr) v 2929, 2449, 1736, 1704, 1597,
1234, 1008 cm™'; *H NMR (CDCls, 400 MHz) & 1.72-1.93 (m, 2H), 2.10 (ddd, J = 14.4, 9.0, 7.2
Hz, 1H), 2.23 (ddd, J = 14.4, 8.5, 5.8 Hz, 1H), 2.38 (s, 3H), 2.90-2.99 (m, 2H), 3.50 (tt, J = 15.3,
6.3 Hz, 1H), 6.83 (d, J= 6.7 Hz, 2H), 7.02-7.11 (m, 3H), 7.17 (s, 1H), 7.30 (d, /= 8.1 Hz, 1H),
7.36 (d, J=17.6 Hz, 1H), 7.41 (dd, J = 7.0, 5.6 Hz, 1H), 7.58 (d, J = 8.1 Hz, 1H), 7.95 (td, J =
7.7, 1.6 Hz, 1H), 8.50 (d, J = 4.9 Hz, 1H); '*C NMR (CDCl3, 100 MHz) & 20.9, 32.9, 33.9, 39.4,
43.5, 122.7, 125.3, 125.7, 126.9, 127.9, 128.1, 130.6, 131.2, 136.6, 136.9, 138.4, 139.6, 141.1,
145.6, 157.6, 174.3; HRMS (ESI): m/z calculated for C23H.40,N [M+H"]: 346.1802, found:
346.1802.

3-(4-(tert-butyl)-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ja)

Ny Ph
_N

|
CO,H
tBu

62.0 mg (53%); a yellow solid; mp 156158 °C; IR (KBr) v 2962, 1711, 1595, 1469, 1363, 1254,
757 em’'; *H NMR (CDCls, 400 MHz) § 1.33 (s, 9H), 1.76-1.93 (m, 2H), 2.14 (ddd, J = 15.0,
8.5, 6.5 Hz, 1H), 2.26 (ddd, J = 15.0, 8.4, 6.6 Hz, 1H), 2.93-2.99 (m, 2H), 3.49 (tt, J=15.4, 6.1
Hz, 1H), 6.84 (dd, /= 8.0, 1.9 Hz, 2H), 7.02-7.11 (m, 3H), 7.32 (d, /= 2.1 Hz, 1H), 7.39 (d, J=
8.3 Hz, 1H), 7.43 (ddd, J= 7.6, 5.2, 1.1 Hz, 1H), 7.51 (dd, J = 8.3, 2.1 Hz, 1H), 7.59 (d, J = 8.0
Hz, 1H), 7.98 (td, J = 7.8, 1.7 Hz, 1H), 8.50 (d, J = 4.3 Hz, 1H); '3C NMR (CDCls, 100 MHz) &
31.2,33.0, 33.9, 34.5,39.3, 43.4, 122.7, 125.4, 125.7, 126.7, 126.9, 127.7, 127.9, 128.2, 136.3,
138.4, 139.8, 141.2, 145.4, 149.7, 157.9, 174.4; HRMS (ESI): m/z calculated for C,sH300.N
[M+H"]: 388.2271, found: 388.2271.

3-(4-methoxy-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ka)
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_N

CO,H
MeO

89.0 mg (82%); a yellow solid; mp 48-50 °C; IR (KBr) v 2940, 1712, 1608, 1469, 1299, 1226,
1034, 660 cm™'; *H NMR (CDCls, 400 MHz) & 1.71-1.92 (m, 2H), 2.11 (ddd, J = 15.0, 9.1, 6.7
Hz, 1H), 2.25 (ddd, J = 15.0, 9.1, 6.0 Hz, 1H), 2.84-2.97 (m, 2H), 3.46 (tt, /= 9.9, 6.0 Hz, 1H),
3.82 (s, 3H), 6.84 (dd, J = 8.0, 1.8 Hz, 2H), 6.87 (d, J = 2.7 Hz, 1H), 7.00-7.11 (m, 4H),
7.33-7.41 (m, 2H), 7.54 (dd, J = 7.8, 0.6 Hz, 1H), 7.91 (td, /= 7.9, 1.6 Hz, 1H), 8.51 (dd, J =
5.1, 0.8 Hz, 1H); *C NMR (CDCls, 100 MHz) & 33.0, 33.8, 39.4,43.4, 55.4, 115.2, 115.9, 122.7,
125.1, 125.6, 127.9, 128.1, 133.3, 138.5, 139.2, 141.2, 146.0, 157.6, 158.0, 174.1; One of the
aromatic signals was missing probably due to overlapping; HRMS (ESI): m/z calculated for

C23H2403N [M+H"]: 362.1751, found: 362.1750.

3-(4-chloro-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3la)

Ny Ph
_N

|
CO,H
cl

87.6 mg (80%); a yellow solid; mp 145.5-146 °C; IR (KBr) v 2914, 2469, 1721, 1598, 1472,
1210, 1180, 1007, 698 cm™'; *H NMR (CDCls, 400 MHz) & 1.72-1.84 (m, 1H), 1.84-1.96 (m,
1H), 2.16 (ddd, J = 14.9, 8.6, 8.6 Hz, 1H), 2.26 (ddd, J=14.9,9.3, 6.1 Hz, 1H), 2.88 (d, /= 7.3
Hz, 2H), 3.45-3.57 (m, 1H), 6.85 (d, J = 7.2 Hz, 2H), 7.03-7.13 (m, 3H), 7.31-7.51 (m, 5H),
7.86 (t, J = 7.7 Hz, 1H), 8.55 (d, J = 4.8 Hz, 1H); *C NMR (CDCls, 100 MHz) & 32.9, 34.2,
39.0, 42.8, 123.0, 125.0, 125.7, 127.9, 128.2, 128.4, 129.8, 130.0, 132.4, 138.8, 139.6, 140.1,
140.9, 146.9, 156.7, 173.8; HRMS (ESI): m/z calculated for C,,H>0.NCI [M+H*]: 366.1255,
found: 366.1258.

3-(4-(methoxycarbonyl)-2-(pyridin-2-yl)phenyl)-5-phenylpentanoic acid (3ma)
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N

CO,H
MEOZC

81.9 mg (70%); a yellow solid; mp 120.5-121.5 °C; IR (KBr) v 2923, 2483, 1721, 1597, 1436,
1314, 1252, 1113, 1010, 769 cm™'; *H NMR (CDCls, 400 MHz) & 1.77-1.99 (m, 2H), 2.15 (ddd,
J=142,9.1, 6.6 Hz, 1H), 2.24 (ddd, J = 14.2, 9.1, 6.1 Hz, 1H), 2.96 (d, J = 8.0 Hz, 2H),
3.58-3.71 (m, 1H), 3.92 (s, 3H), 6.84 (d, J = 6.2 Hz, 2H), 7.03-7.12 (m, 3H), 7.39 (dd, J = 7.4,
5.0 Hz, 1H), 7.56 (dd, J = 9.2, 9.2 Hz, 2H), 7.91 (t, J = 7.7 Hz, 1H), 8.06 (s, 1H), 8.12 (d, J =
8.2 Hz, 1H), 8.56 (d, J = 4.9 Hz, 1H); *C NMR (CDCl;, 100 MHz) & 32.9, 34.8, 39.0, 42.7,
52.2,122.9, 125.1, 125.7, 127.2, 127.9, 128.2, 128.7, 130.7, 131.3, 138.3, 138.8, 140.8, 146.8,
147.0, 157.1, 166.3, 173.6; HRMS (ESI): m/z calculated for C2sH»4OsN [M+H']: 390.1700,
found: 390.1702.

3-(2-(pyridin-2-yl)phenyl)octanoic acid (3ab)

52.9 mg (59%); an orange solid; mp 115-115.5 °C; IR (KBr) v 2955, 2922, 2856, 2488, 1709,
1594, 1428, 1219, 1004, 768 cm’; *H NMR (CDCls, 400 MHz) & 0.68 (t, J = 7.2 Hz, 3H),
0.73-1.12 (m, 6H), 1.48 (dt, J = 7.4, 7.2 Hz, 2H), 2.96 (d, J = 7.9 Hz, 2H), 3.48-3.67 (m, 1H),
7.28-7.37 (m, 2H), 7.40-7.48 (m, 3H), 7.62 (d, J = 7.9 Hz, 1H), 7.97 (dd, J = 7.9, 7.5 Hz, 1H),
8.62 (d, J=4.5 Hz, 1H); 3C NMR (CDCls, 100 MHz) & 13.8, 22.2, 26.5, 31.2, 34.5, 37.9, 43.6,
122.5, 125.0, 126.7, 126.9, 129.8, 130.0, 137.7, 139.0, 141.8, 146.3, 158.4, 173.8; HRMS (ESI):
m/z calculated for C1oHo40.N [M+H']: 298.1802, found: 298.1799.

4-cyclohexyl-3-(2-(pyridin-2-yl)phenyl)butanoic acid (3ac)
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N

CO,H

77.4 mg (80%); a yellow solid; mp 164-166 °C; IR (KBr) v 2920, 2849, 2522, 1704, 1604,
1449, 1248, 1002, 760 cm™; *H NMR (CDCls, 400 MHz) & 0.43-0.57 (m, 1H), 0.62-0.74 (m,
2H), 0.76-1.09 (m, 5H), 1.22-1.57 (m, 7H), 2.87 (dd, J = 17.0, 5.4 Hz, 1H), 2.96 (dd, J = 17.0,
11.0 Hz, 1H), 3.60 (tt, J = 10.8, 5.4 Hz, 1H), 7.31-7.39 (m, 2H), 7.42-7.52 (m, 2H), 7.53-7.60
(m, 1H), 7.68 (d, J = 8.1 Hz, 1H), 8.08 (ddd, J = 7.6, 7.6, 1.3 Hz, 1H), 8.71 (d, J = 3.6 Hz, 1H);
BC NMR (CDCls, 100 MHz) § 25.8, 26.0, 26.3, 31.9, 32.5, 33.7, 34.7, 43.6, 46.0, 123.0, 125.5,
126.7, 126.8, 127.1, 129.8, 130.5, 139.9, 142.1, 145.6, 157.8, 173.8; HRMS (ESI): m/z
calculated for C,1H;602N [M+H"]: 324.1958, found: 324.1957.

5-(naphthalen-2-y1)-3-(2-(pyridin-2-yl)phenyl)pentanoic acid (3ad)

X l

N

] CO,H

86.1 mg (75%); a yellow solid; mp 145-146 °C; IR (KBr) v 2925, 2491, 1712, 1598, 1427, 1223,
758 cm’'; 'H NMR (CDCls, 400 MHz) & 1.92 (ddt, J = 14.4, 7.9, 7.3 Hz, 1H), 2.05 (ddt, J =
14.4,7.2, 6.9 Hz, 1H), 2.37 (dt, J = 14.4, 7.3 Hz, 1H), 2.51 (dt, J = 14.4, 7.2 Hz, 1H), 2.93-3.08
(m, 2H), 3.49-3.61 (m, 1H), 7.00 (dd, J = 8.4, 1.6 Hz, 1H), 7.06-7.12 (m, 1H), 7.23 (s, 1H),
7.29-7.36 (m, 3H), 7.38-7.45 (m, 2H), 7.51 (d, J = 3.1 Hz, 2H), 7.53-7.59 (m, 2H), 7.59-7.64 (m,
1H), 7.69-7.76 (m, 1H), 8.32-8.38 (m, 1H); '3C NMR (CDCls;, 100 MHz) & 32.8, 33.7, 38.6,
43.2, 122.2, 125.0, 125.1, 125.8, 126.0, 126.6, 126.8, 126.9, 127.3, 127.4, 127.7, 130.0, 130.2,
131.8, 133.3, 137.2, 138.4, 138.8, 141.4, 145.5, 157.2, 173.8; HRMS (ESI): m/z calculated for
Ca6H240,N [M+H']: 382.1802, found: 382.1799.

3-(2-(pyridin-2-yl)phenyl)-5-(thiophen-2-yl)pentanoic acid (3ae)
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CO,H

52.0 mg (51%); a colorless solid; mp 150-151 °C; IR (KBr) v 2916, 2467, 1708, 1593, 1428,
1286, 1223, 1188, 769, 702 cm™'; *H NMR (CDCls, 400 MHz) & 1.82-2.01 (m, 2H), 2.36 (dt, J =
14.7, 7.0 Hz, 1H), 2.48 (dt, J = 14.7, 6.6 Hz, 1H), 2.97 (d, J = 8.3 Hz, 2H), 3.59-3.71 (m, 1H),
6.41-6.45 (m, 1H), 6.71 (dd, J = 5.1, 3.4 Hz, 1H), 6.95 (dd, J= 5.2, 1.2 Hz, 1H), 7.31-7.42 (m,
3H), 7.44-7.51 (m, 2H), 7.55 (d, J= 7.8 Hz, 1H), 7.88-7.96 (m, 1H), 8.54 (ddd, /=5.2, 1.7, 0.9
Hz, 1H); *C NMR (CDCls, 100 MHz) § 27.5, 34.4, 39.7, 43.6, 123.0, 123.2, 124.3, 125.6,
126.8, 127.3, 130.4, 130.6, 137.7, 139.6, 141.4, 144.3, 146.3, 158.0, 173.8; HRMS (ESI): m/z
calculated for C20H190,NSNa [M+Na*]: 360.1029, found: 360.1025.

5-(1-benzyl-1H-indol-3-y1)-3-(2-(pyridin-2-yl)phenyl)pentanoic acid (3af)

89.9 mg (65%); a yellow solid; mp 80-82 °C; IR (KBr) v 2925, 1728, 1596, 1468, 1332, 1243,
740 cm™'; *H NMR (CDCls, 400 MHz) § 1.84-2.04 (m, 2H), 2.27 (dt, J = 14.9, 7.6 Hz, 1H), 2.40
(dt, J = 14.9, 6.7 Hz, 1H), 2.92-3.03 (m, 2H), 3.56-3.68 (m, 1H), 5.09 (s, 2H), 6.53 (s, 1H),
6.96-7.03 (m, 3H), 7.07-7.34 (m, 10H), 7.45-7.51 (m, 2H), 7.58-7.66 (m, 1H), 8.36 (d, J = 5.2
Hz, 1H); *C NMR (CDCL, 100 MHz) § 22.2, 34.1, 37.8, 43.1, 49.6, 109.5, 114.3, 118.69,
118.73, 121.6, 122.4, 125.0, 125.1, 126.7, 126.8, 127.0, 127.5, 127.7, 128.6, 129.9, 130.3, 136.4,
137.0, 137.5, 139.3, 141.8, 145.3, 157.2, 174.2; HRMS (ESI): m/z calculated for C3HO;N;
[M+H']: 461.2224, found: 461.2220.

6-(benzyloxy)-3-(2-(pyridin-2-yl)phenyl)hexanoic acid (3ag)
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OBn
_N

CO,H

77.1 mg (68%); a yellow solid; mp 110-112 °C; IR (KBr) v 2938, 2860, 2488, 1704, 1428, 1362,
1222, 1094, 769 cm™'; *H NMR (CDCls, 500 MHz) & 1.05-1.23 (m, 2H), 1.50-1.59 (m, 1H),
1.60-1.68 (m, 1H), 2.94 (d, J = 8.0 Hz, 2H), 3.11-3.17 (m, 2H), 3.50-3.58 (m, 1H), 4.27 (d, J =
12.0 Hz, 1H), 4.30 (d, J = 12.0 Hz, 1H), 7.18-7.22 (m, 2H), 7.23-7.27 (m, 1H), 7.27-7.34 (m,
4H), 7.38-7.47 (m, 3H), 7.58 (dd, J = 8.0, 1.1 Hz, 1H), 7.90-7.96 (m, 1H), 8.58 (d, J = 4.6 Hz,
1H); *C NMR (CDCls, 125 MHz) § 27.3, 34.5, 34.9, 43.5, 69.7, 72.8, 122.7, 125.2, 126.8,
126.9, 127.50, 127.52, 128.3, 130.0, 130.2, 137.4, 138.2, 139.4, 141.5, 146.1, 158.0, 173.8;
HRMS (ESI): m/z calculated for C24H2603N [M+H']: 376.1907, found: 376.1902.

3-(2-(pyridin-2-yl)phenyl)-4-(1-tosylpiperidin-4-yl)butanoic acid (3ah)

N N TIs

N

CO,H

98.0 mg (68%); a yellow solid; mp 86-88 °C; IR (KBr) v 2914, 1731, 1597, 1468, 1336, 1248,
1163, 934, 726 cm™'; *H NMR (CDCls, 400 MHz) & 0.63-0.76 (m, 1H), 0.81-0.93 (m, 2H), 1.05
(dddd, J = 12.0, 12.0, 12.0, 4.4 Hz, 1H), 1.24-1.40 (m, 2H), 1.43-1.54 (m, 1H), 1.86 (dt, J =
11.6, 7.6 Hz, 1H), 2.01 (ddd, J = 11.7, 11.4, 2.2 Hz, 1H), 2.41 (s, 3H), 2.75-2.94 (m, 2H),
3.40-3.67 (m, 3H), 7.25-7.46 (m, 7H), 7.48-7.58 (m, 3H), 7.88-7.98 (m, 1H), 8.62 (d, /= 5.0 Hz,
1H); *C NMR (CDCls, 100 MHz) & 21.4, 30.7, 31.7, 32.2, 43.3, 44.3, 45.7, 45.9, 122.8, 124.9,
126.8, 126.9, 127.5, 129.5, 130.0, 130.1, 133.3, 137.6, 138.9, 141.3, 143.3, 146.7, 158.1, 173.7,
One of the aliphatic signals was missing probably due to overlapping; HRMS (ESI): m/z
calculated for C27H3104N2S [M+H']: 479.1999, found: 479.1996.

A preparative scale synthesis of 3aa

To a flame dried 20mL flask equipped with a stirring bar were added 2a (176 mg, 1.0 mmol,
azeotroped with toluene before use) and toluene (5 mL). BH3*SMe; (1.0 M in CH»Cl», 200 pL,
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20 mol %) was added to the reaction mixture at 0 °C. After the reaction mixture was stirred at
room temperature for 1 h, the solvent was removed under vacuum, and the mixture was brough
into a glove box. To another screw-capped test tube were added la (142 puL, 1.0 mmol,
azeotroped with toluene before use), [Cp*RhCl;], (15.5. mg, 2.5 mol %), AgSbFs (34.3 mg, 10
mol %), 5 (111 mg, 20 mol %), and the above-prepared mixture dissolved in DMF (2 mL). The
test tube was capped and heated at 50 °C for 15 h with stirring. After the mixture was cooled to
room temperature, acetic acid was added and an insoluble solids were removed by filtration
through a short pad of SiO,. After evaporation, obtained crude mixture was purified by SiO»
column chromatography (CH2Cl./MeOH = 100/1; 40/1; 30/1) to give 3aa (253.8 mg, 77%).

Computational study on acyloxyborane intermediate

We prepared a initial structure of acyloxyborane intermediate IV (Fig. 4) without hydrogen
bonding between the urea and carbonyl moiety. A conformation search was run using Grimme’s
crest 2.11.1 and xtb 6.4.1 programs'? (GFN2-xTB, iMTD-GC, 10 kcal/mol energy window, and
default settings for others), and 432 conformers were generated. There were 42 conformations
within a 3.0 kcal/mol window, all of which showed similar hydrogen bonding between the urea,
carbonyl, and phenolic oxygen. As a representative structure, we selected the most stable
conformation and its geometry was further optimized at the M06-2X/def2-SVP+SMD(DMF)
level of theory!® using Gaussian 16 Rev.C.01.!* The optimized structure has no imaginary
frequencies in the vibrational calculation at the same level. The cartesian coordinates of the

initial structure for the conformation search and the optimized structure are shown below.

Initial structure

-4.16881604 1.38218675  -2.61372820
-4.41593686 0.04392744  -2.21023399
-3.31467786  -0.79073080  -1.84148728
-2.07795270  -0.21117060  -1.67757485
-1.83537466 1.14319839  -2.03985144
-2.85469293 1.89312901  -2.57113621
-5.24695024 2.18825284  -3.03666493
-6.52827972 1.71288538  -3.00820680
-6.78319554 0.41781142  -2.53533195
-5.75451978  -0.39808730  -2.14934512
-3.52470869  -2.23820663  -1.62797823
-4.23151496  -3.01002848  -2.60177952
-4.58688109  -4.35327881  -2.30598281
-4.19200985  -4.91763556  -1.07487600
-3.40050143  -4.21360702  -0.21591864
-3.04671963  -2.88412017  -0.50734508
-4.53711638  -2.50960093  -3.88673423
-5.21099519  -3.27389769  -4.79935048
-5.62040290  -4.57630020  -4.47870262

oloNoNoNoNoNoNoNoNoNoNoNoNO O NONONO NS

S17



-5.30468872
-0.97919385
-2.16715833
-1.08133882
-0.51706780
-0.01695662
1.18127066
-0.97318317
-0.77730534
-1.89069314
-1.74511540
-0.50746734
0.58908100
0.47233023
0.07637402
0.33553965
1.75104535
-0.51531277
2.23404936
3.65493338
4.19898702
1.95844456
1.98510987
2.46943358
2.84961276
-2.97261976
-3.80723837
-3.70239650
-2.70102577
5.63312605
5.95139508
7.27084790
8.29146446
7.98471213
6.66420308
-2.66912335
-5.03999492
-7.34932926
-7.80138214
-5.96531102
-4.48992270
-3.02968328
-4.21204630
-5.42582571
-6.16524808
-5.58350546
0.16901881
-1.92923019
-2.86800265
-0.40204888
1.34094603
2.37135306
1.54429006
4.26250223
3.72750809
3.59031420
4.11774106
5.15968589
7.50440612
9.32210384
8.77690551
6.43076184

jasliesiiasiiasiiasiiasiieniiesiicsiicsiicsiianiieniiasiiasiiasiicsliasiiesiicsiicsiicsiicsliasliesliesHes o NONONo N NN R R No R Ne - NoNoNoNoNo NoNoNo No NoNo NoNo N I o NolvAl-*NoNoNe!

Optimized structure

-5.10625417
-0.86671656
-2.30184215
-1.59951435
1.59678786
2.79416462
2.97718343
3.73423322
5.04391879
5.77994267
7.10071829
7.72956892
6.98881608
5.66523076
-1.57450800
-2.24100468
-2.15307665
-2.81736932
-2.75304937
-2.74537086
-4.18432080
7.61065444
8.87702604
7.63727339
6.93622191
7.86399473
7.12752837
8.26626005
8.96943103
-4.16868837
-4.17766932
-4.13650103
-4.08171098
-4.06917033
-4.11078927
2.87962274
3.19570910
2.33670502
0.06461557
-1.38673860
-5.92817311
-4.63782717
-1.51757646
-2.87535148
-5.15964158
-6.11927791
0.85056310
3.39979581
5.32052766
8.75744644
5.10943274
-1.58169002
-3.31186952
-2.17255815
-2.27586294
-4.74247251
-4.66806034
-4.22343299
-4.14764138
-4.05038514
-4.02793353
-4.10405073

-3.25939680
-1.14120569
0.39538483
0.01168827
-1.89786915
-1.47169266
-1.40183755
-1.13097473
-0.73769482
-0.32138818
0.06939580
0.05342924
-0.36399635
-0.75930407
0.76003800
1.91962476
2.27174510
2.55511999
3.36309724
3.78567395
3.89664737
-0.40510004
0.03393420
-1.65109263
0.34422982
0.48594877
1.23942970
-0.57550558
1.19015662
4.34503669
5.69762984
6.11268745
5.17818680
3.82795483
3.41573954
-2.96885683
-3.36629444
-3.32754774
-2.47352328
-1.77423843
-0.83948079
0.70408158
-4.15793381
-5.77972284
-5.20586022
-3.00883935
-1.89539171
-1.07384537
-0.29640872
0.36082724
-1.07480531
1.59813529
3.98444065
3.08440756
4.77042155
4.60989374
2.92168114
6.43226851
7.16785159
5.50100650
3.09397785
2.36026348
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-3.45669800
-4.50253500
-4.25901700
-2.98506900
-1.91871800
-2.17744400
-3.69535800
-4.90138500
-5.92273300
-5.72841900
-5.31591500
-6.58735600
-7.61663900
-7.35675000
-6.11428400
-5.09314600
-6.85077000
-8.07471300
-9.10938300
-8.87869700
-2.63332600
-3.86752900
-2.73442900
-0.70068500
0.53035800
0.70591600
1.54691800
2.91126300
3.46771100
4.85324400
5.71438800
5.14551800
3.77025600
-1.69308800
-0.41079000
0.50038700
-0.07524100
1.81784900
2.84721800
3.23096600
6.04141200
5.45143700
7.17335400
6.39549700
5.43894400
6.59275200
5.69766700
4.61687400
3.76111600
5.12227700
5.61840600
4.75697100
3.39545400
2.90340600
-1.39421100
-2.88949200
-5.06922900
-6.86850300
-6.51996000
-8.15370300
-5.87676800
-6.06488500
-8.24753900
-10.07811200
-9.65456000

2.63879300
1.67376300
0.45662000
0.22251400
1.17428200
2.38410000
3.85652300
4.09488500
3.11581900
1.93733500
-0.56495600
-0.21221100
-1.19536600
-2.52411400
-2.87371000
-1.89643500
1.08212200
1.38703600
0.42097800
-0.84503100
-0.98171600
-2.36849700
-2.08795200
0.74955700
1.33340400
2.43244900
0.50859300
0.77755700
2.03880400
2.19042300
1.13077600
-0.11667700
-0.29769000
-2.97961800
-2.83320200
-3.76521300
-2.01604900
-3.51802900
-4.32046600
-3.67689900
-1.29198300
-2.45476200
-1.23218600
-1.35054700
3.52755500
3.75651000
3.60836600
4.53707100
-2.26716300
-2.03025800
-0.72824100
0.36058000
0.13801600
-1.16609200
3.13344500
4.59204700
5.03041700
3.29385700
1.18792300
-3.26748900
-3.89539300
1.83718000
2.38312800
0.68094300
-1.61221200

0.95503200
0.86494900
0.13342500
-0.32512500
-0.21542100
0.38714900
1.65193000
2.26548600
2.21916500
1.53601800
-0.10506800
-0.68499700
-0.77781000
-0.34270300
0.11055600
0.19957300
-1.21879200
-1.76661200
-1.81142000
-1.33244100
-0.89648800
0.60808100
-0.08944200
-0.73715500
-0.55977300
-0.07149400
-1.00523000
-1.01353100
-0.75558600
-0.78155500
-1.04523900
-1.29871500
-1.29724700
0.08667500
-0.32197000
0.36045400
-1.14635000
0.34819900
1.07224400
2.42147200
-1.58315500
-1.29090300
-0.87658900
-2.87176900
-0.41833900
-1.04902100
0.89560100
-0.70886000
2.30825600
2.07265600
1.99681200
2.14327900
2.35243600
2.43538900
0.47079400
1.69938500
2.80176400
2.73356600
1.51960100
-0.40650600
0.40884500
-1.20879800
-2.17779000
-2.24105200
-1.37982800
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H -0.72354100  -0.17192600  -1.17230100
H 1.29061400  -0.44292900  -1.26620300
H 2.82431200  2.88458600  -0.52904800
H 6.79651400  1.26765400  -1.03859700
H 3.34800700  -1.28127100  -1.51177500
H 0.06238400  -4.60208200  0.90839900
H 2.16388200  -2.62603600  -0.18578300
H 247062700  -5.33582800  1.26131100
H 3.74864800  -4.39639200  0.44391800
H 234283400  -3.67946100  3.07111100
H 3.98925700  -4.31622300  2.89633700
H 5.80325700  -2.87885000  1.96420800
H 6.68351600  -0.56231500  1.82259800
H 5.14347800  1.37951100  2.08092600
H 271305400  0.98443900  2.45801900

1.83858700  -1.33554000  2.61740300
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%

CO,H T
2f 2 O 2 O 6 O

Sample No. : C:\Xcalibur\...\0222\20cuww_13147_pn Instrument ; ‘Exactive Neg

Operator name : Mobile phase solvent : MeOH

Date : 2/22/2021 5:56:06 PM Sample solvent : submitting solution

Instrumental method :  C:Xcaliburimethods\HES!_100ul\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

202060_13147_pn #20-23 RT: 0.31-0.33 AV: 2 NL: 7.92E6
T: FTMS (1,2} - p ESI Full ms {150.00-2000.00]

100 304.13467
80
60-]
40— .
] B
] 305.13782
20
] 306.14104
01||\-‘1|.V\;l‘\;|1|[\=|:|xll|.‘|—|r\\|rllxwlxwlvll!xllw_
275 280 285 290 295 300 305 310 315 ) 320 325 330 335
miz
202060_13147_pn #23-27 RT: 0.35-0.38 AV: 2 NL: 3.44E7
T: ETMS {1,2} - p ESI Full ms [150.00-2000.00]
100 304.13466
80~
&0
40-]
] 305.13780
207
1 306,14104
O—— \||T\x|l¥¥l|\I\‘IIIW\II\\]I‘.\\i‘IsI|Lx¥|\\l|\]\lx¥|lf:1|
275 280 285 290 205 300 305 310 315 320 325 330 335
mz
202060_13147_pn #27-31 RT: 0.40-042 AV:2 NL: 4.95E7
T: FTMS {1,2} - p ESI Full ms [150.00-2000.00]
100+ 304.13467
80-
60|
40
] 305.13781
20
] 306.14107
o e e S g T S e LA e e o o s s B s g L S A B B |
275 280 285 290 295 300 305 310 315 320 325 330 336
- miz
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/*O

Ph
\
CO,H
29 - 2 O 2 O 5 9
Sample No. : C:\Xcalibur\..\0222\20zuu_13118_pn Instrument : Exactive Neg
Operator name : Mobile phase solvent : MeOH
Date : 2/22/2021 5:51:03 PM Sample solvent: submitting solution

Instrumental method :  C:\Xcaliburimethods\HES!_100ul\pn_H80_S30_100.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

202059_13116_pn #21-24 RT: 0.33-0.35 AV: 2 NL: 247E7
T: FTMS {1.2} - p ES! Full ms [100,00-2000.00]

100+ 21910278
80~
60
40 .
20+ 220.10592
1 193.08681 249.14981
[ e S e o e Es s By N S st S S B A BN SN EO S B B N B B A S R S B B LY AL N N LI S S e S B S s p s |
190 195 200 205 210 215 220 225 230 235 240 245 250
. m/z
202059_13118_pn #24-27 RT: 0.35-037 AV: 2 NL: 4.40E7
T: FTME {1,2) - p S| Full ms [100.00-2000.00]
219.10280
100
80
60
40+
207] 220.10562
1 193.08682 | | 249.14981
L S e e L L L N E s E s s s e s s S S S B s A B B A O S S L L A AL L L R AN AR L A
130 195 200 205 210 215 220 225 230 235 240 245 250
miz
202059_13116_pn #27-31 RT: 0.40-0.42 AV: 2 NL: 7.48E7
T: £TMS {1,2} - p ESI Full ms [100.00-2000.00]
100, 219.10284
80|
60
40|
20+ - 220.10591
1 193.08683
O e o B e e g LA A B o s o s ULt e e —
190 195 200 205 210 215 220 225 230 235 240 245 250
miz
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\

2f CO,H
Sample No. : C:WXcalibun...\0222\20zuu,_13168_pn

Operator name :
Date : 2/22/2021 6:01:08 PM

202061

instrument : Exactive Neg
Mobile phase solvent : MeOH
Sample solvent : submitting solution

Instrumental method : C:\Xcalibur\methods\HESI_100uf\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

202061_13168_pn #19-22 RT: 0.31-0.34 AV: 2 NL: 3.49E6
T: FTMS {1,2} - p ESI Full ms [150.00-2000.00]

100, 32211220
80
60-]
40
20 323.11531
. 30413486 ] 32410795
3 L A B e e B L s s s s B s s S s e B S B s S S L L L B L B A B
205 300 308 310 315 320 325 - 330 335 340 345 350 355
miz
202061_13168_pn #22-27 RT: 0.34-0.38 AV: 3 NL: 1.22E7
T: FTMS {1,2} - p £S! Full ms [150.00-2000.00]
100 32211216
80
60
a0
20 32311529
] |324.V1o793
0 ||\\.|\W||!vv||;V||l|;\|,ll\a\L| LI B SASS A S RS R U S B (R B B R B N A RS S |
295 300 305 310 315 320 325 330 335 340 345 350 355
miz
202061_13168_pn #27-30 RT: 0.41-0.43 AV 2 NL: 2.21E7
T: FTMS {1,2} - p ESI Full ms [150.00-2000.00]
100 32211217
i
80+
60
3
4
20- 323.11529
. . l 324.10791 344.00416
S T B S B ML B s s e S S L e s S s ey e S
295 300 305 310 315 320 325 330 - 335 340 345 350 355
miz X
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O CF,
o

Sample No. : C:\Xcalibur\...\201419_uuvwi_urea_pn

CF3

Operator name : hayashi harumi
Date : 12/2/2020 12:20:13 PM
instrumental method :  C:\Xcaliburimethods\HES]_100ul\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Instrument : Exactive

Y

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201419_BINOL_urea_pn #1621 RT: 026-0.31 AV: 3 NL:8.77E5
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00}

579.11056

100
80
60-]
40_: 580.11423
207 557.12878
55437015 | 558.13292 57541229 58141732 a0
0 S S S S S S S S (S N S S S ENRE S S S EANEN B S E S A I A N ) L R N B N T T T T
550 555 560 565 570 575 580 585 580 610
miz
201419_BINOL_urea_pn #21-25 RT: 0.31-0.35 AV: 3 NL: 5.20E5
T: FTMS {1,1) + p £SI Full ms [150.00-2000.00) :
100, 579.11051
8
8!
4 580.11422
2 557.12874 .
3 | 558.13254 5§75.41235 58111728
O T e e w - ——
550 555 560 565 570 575 580 585 590 610
miz
201419_BINOL_urea_pn #26-28 RT: 0.35-041 AV: 3 NL: 2.91ES
T: FTMS {1,1} + p ESI Full ms [150,00-2000.00]
100 §79,11059
80-]
60
403 58011426
20 557.12892
] 556.13224 575.41263 581.11739
0 ||\\|I-[‘ T \|||\\||lw|vt T T T T T
550 555 580 565 570 575 580 585 590 610
miz
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3aa

Ph

CO,H

Sample No. : C:\Xcalibur\..\0820\2uuuu0_RT12170_pn

Operator name : hirose tomohiro
Date : 8/20/2020 9:36:49 AM

Instrumental method ; C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth

Instrument : Exactive

Mobile phase solvent : MeOH
Sample solvent : submitting solution

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

200600_RT12170_pn #2125 RT: 0.25-0.28 AV: 3 NL: 1.20E8
T: FTMS {1,7} + p ES! Full ms [150.00-2000.00]

100+

80|

] 314.15383

332.16419

354.14618

333.16754
355,14953
356.15283
7T

334.17081 346.17998

R S B A

[ T
300 308 310 315

T
320

T
325

T 1
350 355 360

T T T T T T
330 335
miz

200600_RT12170_pn #25-30 RT: 0.29-0.34 AV: 3 NL: 1.30E8
T: FTMS {1,1} + p ES! Full ms [150.00-2000.00]

100~

7 314.1{5385

332.16420

_ 354.14618
33316755
356.14956

33|4.1 7081

T T T T T T T

T 7 i
300 305 310 - 315

320

T
325

T T T LI S m— T

346.18000
! T T T T T ]
340 345 350 355 360

LI AR SR R B M
330 338
miz ’

200600_RT12170_pn #30-34 RT: 0.36-0.38 AV: 2 NL: 1.46E8
T: FTMS {1,1} +p ESI Full ms [150.00-2000.00]

100

. 314.15385
1

332.16416

333,16752 354.14818

5.148
346.17994 3op14a58

3%4.1 7077
T

T T

T
315

L]
325

T T T T T
330 335 340
miz

T T T T T T T T LEna }
345 350 355 360
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CO,H

201251

Bu 3ba Sample No. : C:\Xcalibur\...\1119\20% v _RT13110_a_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent : submitting solution
Date : 11/19/2020 2:35:01 PM
Instrumental method :  C:Xcalibur\methods\HESI_100ul\pn_H80_830.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201251_RT13110_a_pn #17-21 RT: 0.25-0.30 AV: 3 NL: 2.10E7
T: FTMS {1,1} + p £SI Full ms [150.00-2000.00]
388.22715

10
80 .
60
“ 389.23055
2
.
o

380.23383
S e et S et B S B B ey i B S B S B S A I A L I (L L A S L L B R L I L L L
376 378 380 382 384 386 388 390 392 394 396 398 400 402 404
m/z
201251_RT13110_a_pn #21-26 RT: 0.30-0.34 AV: 3 NL: 1.63E7
T: ETMS {1,1} + p ESI Full ms [150.00-2000.00]
100+ 388.22715
80
60
40
3 389.23054
20
1 390.23380
L e e LA S st Ny B s Sy s s S R B B B S AR R S AR B S S L L S RS B S S N R R A R S N B ML AL L W
376 378 380 382 384 386 388 390 392 394 386 398 400 402 404
miz
201251_RT13110_a_pn #26-30 RT: 0.37-0.39 AV: 2 NL: 1.07E7
T: FTMS {1,1} + p ES! Full ms [150.00-2000.00)
100: 388.22711
80
60
40-
] 389.23054
207
b 390.23379
[ B s B R e AL S e s B B e e e e e B ) BB B s s e e 0 (/L ANL A ey B y w
376 378 380 382 384 386 388 3%0 392 394 306 398 400 402 404
m/z
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201247

OMe 3ca Sample No. : C:\Xcalibur\...\201247 v+ 10107_a_pn2 Instrument : Exactive - Mobile phase solvent : MeOH
Operator name : hayashi harumi Sampie solvent : submitting solution
Date : 11/19/2020 2:24:55 PM )
Instrumental method :  C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201247_RT13107_a_pn2 #17-21 RT: 0.25-0.30 AV: 3 NL: 1.24E7
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00]

100 362.17508
80
60
o
. 363.17847
20+
3 364.18165 376.19082
OIIIXWII}V|§1|I|\ll|vl|[\l|ll\\4lk‘l\|II![II!]1IIIJ\II[1||[
350 352 354 356 358 360 362 364 366 368 370 372 374 376 ars | 380
miz
201247_RT13107_a_pn2 #21-25 RT: 0.30-0.35 AV: 3 NL: 9.83E6
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00]
100+ . 362.17510
80
60
40
. 363.17850
207
] 354 13171 376.19083
[ o e e e e B o e 5 L N E B B S A S |\‘\I:‘\I|3\\l[l\||!T1|l|!V|IYX|
350 352 354 356 358 360 362 354 366 368 370 372 374 376 378 380
m/z
201247_RT13107_a_pn2 #25-30 RT: 0.35-0.39 AV: 3 NL: 7.94E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000,00}
100: 362.17510
80
60|
407
7 363.17849
207
3 364.18163 376.19086
cl:\;!r1|=rl|lTIIIV|!I[[!II|1TYI|I1|\-I|Il[l\|Il\\lll\llvll
350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380
m/z
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| 201252

Sample No. : C:\Xcalibur\..\1119\20% cue_RT13110_b_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent: submitting solution
Date : 11/19/2020 2:40:03 PM

Instrumental method : C:\Xcalibur\methods\HESI_100ul\pn_H80_830.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201252_RT13110_b_pn #17-21 RT: 0.250.30 AV:3 NL: 1.6267
T: ETMS {1,1} + p ESI Full ms {150.00-2000.00] )

100+ 408,19570
80
60
40 409.19912
207
B 410.20235
CI[yl\\xl|lV|If(|il\[lll[\|x\llli\\IIE!II}\VI[I11|II[\x|x
396 398 400 402 404 406 408 410 412 414 416 418 420 422 424
miz -
201252_RT13110_b_pn #21-25 RT: 0.30-035 AV: 3 NL: 1.20E7
T: FTMS {1,1} + p ESt Full ms [150.00-2000.00)
100 408.19574
80+
60
e 408.19915
207
7] 410.20241
0,||.]|r7]1||1v1|;\4x|l=|\:||‘\(||z!v||xr\||\\ll\\nv\1||\1|1
396 398 400 402 404 406 408 410 412 414 416 418 420 422 424
miz
201252_RT13110_b_pn #25-30 RT: 0.35-0.39 AV: 3 NL: 9.66E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]
100 . 408.19573
80
60
404
] 409.19914
20
4 410.20239
C|‘\||‘\|||\x||vl|r11||y1\.|\1‘||v\<||r\||\||x[=|[v1|‘1||[\
396 398 400 402 404 406 408 410 412 414 416 418 420 422 424
miz
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Cl

3ea

Ph

COLH

201246

Sample No. : C:Xcalibur\...\1118\20" c~u_RT13102_a_pn - instrument : Exactive

Operator name : hayashi harumi

Date : 11/19/2020 1:30:55 PM

Instrumental method :  C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent 1 submitting sofution

201246_RT13102_a_pn #16-19 RT: 0.27-0.30 AV: 2 NL: 1.63E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]

100 366.12565
80
60~
-3 367.12899
407 368.12267
20-]
] 369.12600
] 35726134 36032382 |
[ e S s ey Mo S S S Sy Sy B S S R SR N AN E N N N N VL L L L LY LA E T N L A L IO L A LR LA AL A |
350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380
miz
301246_RT13102_a_pn #1923 RT: 0.30-035 AV: 3 NL: 1.22E6
T: FTM3 {1,1} + p ESI Full ms [150.00-2000.00]
100+ 366.12567
80|
60|
407 368.12266
] 367.12900
204
3 ) 369.12601
3 357.26139 360.32386 |
{3 R e e e 5 A T s S A et S B S Rt A SN S BN W SN AN SO AN T N S N B A Sl (A SN S A IS RS A AL AL A S T RO SN LR L L LI |
350 352 354 356 358 380 362 364 366 368 370 372 374 376 378 380
miz
201246_RT13102_a_pn #23-26 RT: 0.35-0.38 AV: 2 NL: 7.85E5
T: FTMS {1,1) + p ESI Full ms [150.00-2000.00]
100-) 366.12568
80
60
40 368.12266
. 367.12900
207
] 369.12602
o] |
e T e T T S s e s e L S B g L e o e UL B A B B UL
350 352 354 356 358 360 362 364 366 368 370 a7z 374 376 378 380
miz .
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Ph

CO,H

201250

Instrument : Exactive Mobile phase solvent : MeOH

Sample No. : C:\Xcalibur\..\111920%cwu_RT13104_a_pn
Sample solvent : submitting solution

Operator name : hayashi harumi

Date : 11/19/2020 2:29:59 PM

Instrumental method :  C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201250_RT13104_a_pn #17-22 RT: 0.25-0.29 AV: 3 NL: 4.69E6
T: ETMS {1,17 + p ESI Full ms [150.00-2000.00]

X 6
1007 1007518 41207308
80
60
407}
] 411.07854 | 413.07643
207
3 413,26648 42409072  426.08920
CJI)e\xl[TI![lI:[WIIW\l|\‘:||!\1||\]IV!|I[I\IY\\‘lll\\ll\[!\
400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430
m/z
201250_RT13104_a_pn #22-26 RT: 0,32-034 AV:2 NL: 3.53E6
T FTMS {1,1) + p ESI Full ms [150.00-2000.00]
100: 41007514 412.07306
80
60
40
] 411.07853 | 413.07639
20
7] '41,_3.2.6625 424.00077 426.08924
[0 S e A B s ey s et S e NS A L AN R s S S B O S S S S B B B A B S L A LA L AU S BB UL RS S L
400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430
X miz
201250_RT13104_a_pn #26-30 RT: 0.36-0.39 AV:2 NL: 3.32E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000,00]
410.07508
1007 412.07297
80
60
407
7 411.07846 | 413.07633
207
b J4»‘]_3.2‘652‘1 42409061 426.08898
[ e e e e 28ty A S ms Sy e S s e S S B Ey S S S B S B S R RO RN S S W NN R N N RN B L LB S L N S (A A R A LY L AL
400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430
miz
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201248

CO,Me 3ga Sample No. : C:Xcalibur\..\1119\201c~u_RT13104_b_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent : submitting solution
Date : 11/19/2020 1:56:47 PM
Instrumental method :  C:\Xcaliburimethods\HESI_100ul\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201248_RT13104_b_pn #17-22 RT: 0.25-0.29 AV: 3 NL: 8.95E6
T: FTMS {1,1} + p ESI Fuil ms {150.00-2000.00]

100 380.16972
80+
60
407
4 391.17304
207
7 392.17628 404.1854
c![lll§1ligw4l|¢\[l\<I\5I!!|1[\]llll\xll]l:T]X\I(lll[11l|\\
376 378 380 382 384 386 388 390 392 394 396 398 400 402 404
miz
201248_RT13104_b_pn #22-26 RT: 0.32-0.34 AV: 2 NL: 9.82E6
T. FTMS (1.1} + p ES! Full ms [150.00-2000.00]
100+ 390.16985
80+
60
40
] 391.17320
20
1 392.17634 404.185!
c4||11|lll\ll\llx\xI}\|[VII{F1I,‘!V\|I:\‘l)\}ll\ll\\.I!}Vl
376 378 380 382 384 386 388 380 392 394 396 398 400 402 404
miz
201248_RT13104_b_pn #26-30 RT: 0.36-0.38 AV: 2 NL: 7.98E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00}
100~ 390.16986
80
60
o]
] 391.17321
20
3 . 36217633 404.18558
e T A o B LA A e et B o e g WA s ey sy ot s s s S B S
3786 378 380 382 384 386 388 390 392 394 386 3908 400 402 404
. miz
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Ph

- 201249

3ha Sample No. : C:\Xcalibur\..\1119\20" c~v_RT13107_b_pn instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi : Sample solvent: submitting solution
Date : 11/19/2020 2:01:49 PM
Instrumental method : C:\Xcalibunmethods\HESI_100ul\pn_H80_S§30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201249_RT13107_b_pn #17-21 RT: 0.26-0.30 AV: 3 NL: 8.40E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000,00]

100 37417511
80-
60
40
7 375.17852
207
] 376.18170
cLT'T|I!!|Ilr\lll}\ll[\Al;\1I|K\I|’lf\,|¥!|l¥\\ll\\I\\[lr\[l4]
360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 390
. miz .
201249_RT13107_b_pn #21-26 RT: 0.30-0.34 AV:3 NL: 7.23E6
T: FTMS {1.1} + p ESI Full ms [150.00-2000.00]
100+ 37417512
80
60
40
3 37617853
207
3 376.18176
0- L e O N ESEL AL A B O B E Ml S I MO S N s SO S B B S I Nt SR Bt B B R R B B S S It PN N SN B S S R B U R A B
360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 390
miz
201249_RT13107_b_pn #26-30 RT: 0.36-0,39 AV: 2 NL: 5.94E6
T: FTMS {1,1 + p ES! Full ras [150.00-2000.00]
100+ 374.17503
80
60}
a0
. 375.17845
207
] 376.18168
O S e e e S E B m s s ey et B e Mt S S S B B By I N S B S SN B AN B SR e N S S S R R B A A R N A AL R R R S AL A |
360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 380
miz
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CO,H

3ia

Sample No. : C:WXcalibun..\1118\20" 2uw_RT13137_pn
Operator name : hayashi harumi

Date : 11/19/2020 2:45:05 PM

instrumental method : C:\Xcaliburimethods\HESI_100ul\pn_H80_830.meth

201253

Instrument : Exactive

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201253_RT13137_pn#17-21 RT: 0.25-0.29 AV: 3 NL: 2.54E7

T: FTMS {1,1} + p ES! Full ms [150.00-2000.00]

100+ 346.18019
1
80~
607
40 :
] 347.18350
20~
] 348.18681
[ e e e N S B I B B R s St B EE S S R NS T — T e T T T T T T T T T T T T T T T T T
330 332 334 336 338 340 342 344 346 348 350 352 354 356 358 360
miz
201253_RT13137_pn #21-26 RT: 0.29-0.34 AV: 3 NL: 1.84E7
T: FTMS {1,1} + p ESI Fulf ms [150.00-2000.00}
100 346.18018
80~
60|
40
4 347.18349
207
4 348.18680
O o s e [ N B e s M S S E B Bt S S RS S B S T 1:[r\||¥\'xlx\\1|;|\\\||\\ T T T )
330 332 334 336 338 340 - 342 344 346 348 350 352 354 356 358 360
miz
201253_RT13137_pn #26-30 RT: 0.36-0.38 AV: 2 NL: 1.50E7
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00)
100+ 346.18008
80~
603
40
3 347.18340
207
7 348.18666
€ e (L ANt A S B B S et SN RN AU A S T ISR s B Sy e S NS St Bt B St S B R N S S S S B M S R S LA
330 332 334 336 338 340 342 344 346 350 352 354 356 358 360
miz
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{Bu 3ja -
Sample No. : C:Xcalibur\..\1119\20% cwu_RT13130_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name :  hayashi harumi ’ Sample solvent 1 submitting solution

Date : 11/19/2020 3:00:12 PM
instrumental method :  C:\Xcaliburimethods\HESI_100uf\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

R ‘f\.}

201256_RT13130_pn #17-21 RT: 025030 AV: 3 NL: 2.46E7
T: ETMS {1,1} + p ESI Full ms [150.00-2000.00]

100_—] 388.22709
80
60
40
N 389.23049
207
1 390.23374
O e e S e e e A s s s Bt S S B B i s B S B S B S B N A S N S A W B A AL AN S S UL L A AL WAL LY W B L W
376 378 380 382 384 386 388 380 392 394 396 398 400 402 404
iz
201256_RT13130_pn#21-26 RT: 0.30-0.34 AV:3 NL: 1.88E7
T: ETMS {1,1} + p £SI Full ms [150.00-2000.00}
100+ 388.22707
80+
60
40
B 389.23046
20
] 390.23373
G|}x<=|wl||\\|||)\|1r\[|>\.|;!\llr1||:\\||i;|s\zr;\\||\|:[\|
376 378 380 382 384 386 388 390 392 384 396 398 400 402 404
miz
201256,_RT13130_pn #26-30 RT: 0.36-0.39 AV: 2 NL: 1.45E7
T: FTMS {1,1} + p ESI Fulf ms [150.00-2000.00]
100: 388.22706
80
60~
404
] 389.23050
20
7 390.23375
o T e T e ut B T o e L B g PR AL L S s s A B ey g
376 378 380 382 384 386 388 390 382 394 396 398 400 402 404
miz
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‘ 201255

Sample No. : C:\Xcalibur\..\1119\20% 2vu_RT13114_b_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent : submitting solution
Date : 11/19/2020 2:55:10 PM

Instrumental method : C:\Xcalibur\methods\HESI_100ul\pn_H80_S830.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201255_RT13114_b_pn #17-21 RT: 0.25-030 AV: 3 NL: 2.25E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00)

100 362.17499
80|
60-|
407
1 363.17839
20:
1 345,16784 364.18151
cl\lY[va‘)li[;<Y|l!|Ix\JITW[I:\(II\|[Il1[.l¢x\II,\II\IIYT.I
346 348 350 352 354 356 358 380 362 364 266 368 370 372 374
miz
201255_RT13114_b_pn #21-26 RT: 0.30-034 AV:3 NL: 1.77E7
T: FTMS {1,1} + p ES! Full ms [150,00-2000.00]
100, 362.17496
80
60|
407
. 363.17836
207
1 345.16782 364.18147
c>||\ll|f\¥|lr\\Yl\]II-T\:I|VII[I:IE"\1||‘\\1xr1|l\;|!\|l¥l])
346 348 350 382 354 356 358 360 362 364 366 368 370 372 a74
miz
201255_RT13114_b_pn #2630 RT: 0.37-0.39 AV: 2 NL: 1.31E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00}
100 362.17492
80
60+
40+
] { 363.17832
207
134516775 364.18144
cV\EII\\:II(VVI]\II\\,I|l!\[l}|IV\llv]‘l!\‘II\\llx‘Vl:‘\ll])
346 348 350 352 354 356 358 360 362 364 366 368 370 372 374
miz
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201254

Sample No. : C:\Xcalibur\.. \1119\20 2u~_RT13114_a_pn Instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent : submitting solution
Date : 11/19/2020 2:50:07 PM )

Instrumental method :  C:\Xcaliburimethods\HES]_100ultpn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research institution, Hokkaido University

201254_RT13114_a_pn#17-21 RT: 0.25030 AV: 3 NL: 6.06E6
T: FTMS {1,1} + p ESI Fulf ms {150.00-2000.00]

3la

100: 366.12568
80|
60
4°j 3868.12267
1 367.12002
20
B 369.12603 .
N 363.22969 | 5
cll!\\ll|1I|\Il\|ll]r\’|l;ll|ll\\!ll\le[llf‘llV[vll\\Il[\.l|
350 352 354 356 . 358 360 362 364 366 368 370 372 374 376 378 380
miz
201254_RT13114_a_pn #21-25 RT: 0.30-0.34 AV:3 NL: 5.2266
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]
100—_— 366.12575
80|
60}
- 367.12909
0] 368.12275
20
b 69.12608
p 363.22980 3 {2
Gll\||)x‘1|I]l|\jl|l\vl'l[!].|lv!|x¥=]l\\|II\\I|!3:IV]VI.\V|I[
350 352 354 356 358 360 362 364 366 368 370 372 374 378 378 380
miz
201254_RT13114_a_pn #25-30 RT. 0.34-0.39 AV: 3 NL: 3.83E6
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00]
366.12575
10?
80
60|
. 367.12910
40—: 368.12275
207
a 369.12606
] 363.22981
o LA B s S e s s s s S SO B s g L B A s NS A A S W LN L LR S LA AL B A L SA LAY
350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380
miz .
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MeO,C 3ma

Sample No. : C:\Xcalibur\..\1119\20"u: _RT13131_a_pn

Operator name : hayashi harumi
Date : 11/19/2020 3:05:14 PM

Instrumental method :  C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201257

Instrument . Exactive

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201257_RT13131_a_pn#17-21 RT: 0.250.30 AV: 3 Ni: 5.90E6
T: £TMS {1,1} + p ESI Full ms [150.00-2000.00)

100+ 390.17027
80~
60
40
E 391.17369
20
b 392.17682 404.18608
cr\\ll|1:|IY||\!\§I1\I|\]I\‘|i||l\l[ L L | T T | S —
376 378 380 382 384 386 388 380 392 394 396 398 400 402 404
miz
201257_RT13131_a_pn #21-26 RT: 0.30-0.34 AV: 3 NL: 4.95€6
T: FTMS {1,1} + p ES! Fulf ms [160.00-2000.00}
100: 390.17020
8o
60~
40
1 391.17363
207
] 392.17675 404.18600
L o e e LN Nt SR RN SR N N S AR N S B Y | |;\||va|‘lr1] T T T T
376 378 380 382 384 386 388 390 392 394 396 398 400 402 404
miz
201257_RT13131_a_pn #26-30 RT: 0.37-0.38 AV: 2 NL: 4.23E6
T: FTMS {1,1} + p ES! Full ms [150.00-2000.00]
100+ 390.17022
80
o]
40
] 391.17366
207
] 392.17685 404.18595
Or—T—7 7T T T 7T L Mt S S S S S RS I St B B S B S B B RS R =TT T T T 7 T
376 378 380 382 384 386 388 390 392 394 396 398 400 402 404
m/z
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201526

Sample No. : C:\Xcalibur\..\1214\20% v.u_RT13080_pn Instrument ;. Exactive
Operator name : hayashi harumi :

Date : 12/14/2020 11:356:22 AM

Instrumental method : C:\Xcaliburimethods\HESI_100ul\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201526_RT13080_pn #16-19 RT: 0.27-0.31 AV: 2 NL: 1.84E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]

100 298.17998
80|
60~
a0
] 299.18331
20+ 280.16956
] 281.17285 287.18292 300.18671 309.20360 320.16199 329.22089
|I|I-1I|I‘\\\;II‘IWlI\:}kEJ\|I1I|1\:\ll\YVII\!TY!]‘IVV||\\x!
275 280 285 290 295 300 305 310 315 320 325 330
miz
201526_RT13080_pn #19-22 RT: 0,31-0.33 AV: 2 NL: 5.76E6
T: FTMS {1,1} + p ESI Full ms {150,00-2000.00]
100+ 298.17989
80
60
a0
] 299.18325
207 280.16952 320.16190
3 28117279 300.18666 ’ 321.16523
O T T T T T T T T T T T T T T T T T T T T T T L e R S S B s e s Bt B S B B St A S
275 280 285 290 295 300 305 310 315 320 325 330
miz
201526_RT13080_pn #22-26 RI: 0.36-0.38 AV: 2 NL: 1.43E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]
100 208.17984
o0
60 320.16182
a0
] 299,18320
20+ 280.16945 . 321.16516
] | 28117272 300.18656
0!||v\|)'|\:|x=1|‘a||.vx;,['v||1\111||\s||1|\,nlrv|||vv[
275 280 285 290 265 300 305 310 315 320 325 330
. miz
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CO,H

Sample No. : C:\Xcalibun\...\1214\20"ve._RT13142_b_pn

Operator name : hayashi harumi
Date : 12/14/2020 11:40:24 AM

201527

Instrument : Exactive

Instrumental method :  C:\Xcaliburimethods\HESI_100ul\pn_H80_S$30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201527_RT13142_b_pn#16-19 RT: 0.28-0.31 AV: 2 NL: 1.08E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]

324.19563

100
80
a0 325,20033
404
20
] 326,20507
Jaot.14008 5051951 30920059 | 320.22963 346.17752
G\II\\!:I\‘JI\V[I L SN A A S E R A A S S B R | ];I\||‘I|l|l¥x;|e 1
300 305 310 315 320 325 330 335 340 345 350 355 360
m/z
301527_RT13142_b_pn #1922 RT: 0.31-0.34 AV: 2 NL: 3.97E6
T: FTMS {1,1} + p ES! Full ms {150.00-2000.00]
100+ 324.19567
80
60 325.20036
a0
20 346.17760
. 06. 326.20509
: 3 118522 20,2085 ! 3¢1]7,18311
[ o S S e s B S e S S N NS R LA A T St A A B S S AR B N N LIS B S St S Ay AN I I S B A I B B R M|
300 305 310 315 320 325 330 335 340 345 350 355 360
- miz
201637_RT13142_b_pn #22-26 RT: 0.36-0.38 AV:2 NL: 1.26E7
T: FTMS {1,1} + p £SI Full ms [150.00-2000.00]
100 324.19571
80
6] 326.20037 346.17758
40  347.18221
20-
E 306.18527 326.20520 348.18721
O‘I\YI|\[I|§\III[\I ‘VIIS‘«'I\\;(V\}]( x!ll\l]\il\\llV}ll:r‘
300 305 310 315 320 325 330 335 340 345 350 355 360
m/z
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201528

Sample No. : C:\Xcalibur\..\121420% veu_RT13145_a_pn instrument : Exactive Mobile phase solvent : MeOH
Operator name : hayashi harumi Sample solvent : submitting solution
Date : 12/14/2020 11:45:26 AM

Instrumental method ;:  C:\Xcalibur\methods\HES!_100ul\pn_H80_S30.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201628_RT13145_a_pn #16-19 RT: 0.27-0.30 AV: 2 NL: 8.85ES
T: FTMS {1,1} + p ES! Full ms {150.00-2000.00]

VA

. 003 382.18003
80
60
40+
] 383.18347
207
] 364.16967 384,18672 391.28442 404.16207
G;\\\!l\l|e\\l‘|r|I\Xlll;\lr{\lIr\l1nlntgllll|l T T T T T T
350 355 360 365 370 375 380 385 390 395 400 405 410
miz
201528_RT13145_a_pn #1922 RT: 0.30-0.33 AV: 2 NL: 3.43E6
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]
1007 382.17994
w0
60
40
3 383.18337
20
] 40416195
] 364.16955 384.18662 |
O |;‘4|[rl|l‘[\x||\\||||1|v;||r\le|\;1||x:||lv|,;||\\‘:|nw\
350 355 360 365 370 375 380 385 390 305 400 408 410
miz
201528_RT13145_a_pn #22-26 RT: 0.36-039 AV: 2 NL: 1.21E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00)
100 382.18006 -
80
60|
40
] 285.18540 404.16205
20
3 405,16539
] 364.16967 384,18670 396.19584 0["
O e o S B S S mes e s s e S B S s S B S B L S A S L L L L W L LY S N R SR LY
350 355 360 365 370 375 380 385 390 396 400 405 410
m/z
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201813

Sample No. : C:\Xcalibun..\0121\20" ¢ »w_RT13146_a_pn Instrument : Exactive

Mobile phase solvent : MeOH

Operator name : hirose tomohiro
Date: 1/21/2021 1:39:00 PM

Instrumental method :  C:Xcalibur\methods\HESI_1 00ul\pn_H80_830.meth

Sample solvent : submitting solution

instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201613_RT13146_a_pn #22-25 RT: 0.34-037 AV:2 NL: 1.97E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]

100, 338.12063
807 360.10249
|
40
E 339.12402
20 361.10593
1 340.11635 352.13635 362.09832 382.08446
|\‘-||\\||;\-|v‘||'|w\|rv;u|‘\‘| L Y(\Il‘ll‘lI‘l ™
330 335 340 345 350 355 360 365 370 375 380 385 390
miz
201813_RT13146_a_pn #25-30 RT: 0.37-041 AV:3 NL: 2.43E7
T: FTMS {1,1} + p ESI Fulf ms [150.00-2000.00]
360.10250
104
Oj 338.1t2071
80— i
60
] ]
w0
] 361,10594
207 339.12408 ;
! 340.11647 352.13644 362.09835 37411810 382.08451
OI\:|IVVI|‘V\I|\|x[=¥‘l|\<llvII‘\!!I;(VVI|IJ=‘TII.\I ™
330 335 340 345 350 355 360 365 370 375 380 385 390
miz
201813_RT13146_a_pn #30 RT: 0.44 AV: 1 NL: 2.90E7
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00]
1003 360.10254
w0
338.12076
E !
“ ’
361.10599
20 339.12418
j { 340.11649 1352.13654 1 362.09836 382.08453
S S S S B B st s s s s S B Sy L BRI B e e LA s S M M S — T
330 335 340 345 350 355 360 365 370 375 380 385 390
miz

S91



Sample No. : C:\Xcalibur\..\0121\20"01v_RT13151_b_pn

Operator name : hirose tomohiro
Date : 1/21/2021 1:49:07 PM

201815

Instrument : Exactive

Instrumental method :  C:\Xcalibur\methods\HESI_100ul\pn_H80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent : submitting solution

201815_RT13151_b_pn #2226 RT: 0.35-0.37 AV:2 NL: 2.27E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00]

1001 46122193
80|
3 483.20381
60-]
40 462.22532
3 484.20722
20]
] . l 483.22883 485.21054
o— S B e e S L S LA e e B e O s ey M L W B
430 435 440 445 450 455 480 455 470 475 480 485 490
. miz
201615_RT13161_b_pn #2529 RT: 0.37-042 AV:3 NL: 2.42E7
T: FTMS {1,1) + p E8) Full ms [150.00-2000.00]
100 46122195
] 483.20878
80 {
60|
40 462.22533
] | 484.20721
20—_
3 463.22881 485.21049
Ot T T T T T T T T T \‘||=11||\\||;]1§|.v|V||\\||\1||\\|Alx\\
430 435 440 445 450 455 460 465 470 475 480 485 480
. miz
201615_RT13151_b_pn #2332 RT: 0.42-0.44 AV:2 NL: 20567
T: FTMS §1,1) + p ES! Full ms [150.00-2000.00]
100 461.22202 483.20381
80|
60
407 45222536 484.20724
20
3 45320886 485.21049
O I|\I|[\1IY{\\,‘IIV\|I;\[\v\1I|IY1l|IvII‘\ll\ztl.f‘lll:\‘
430 435 440 445 450 455 480 465 470 475 480 485 490
m/z
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201814

Instrument : Exactive Mobile phase solvent : MeOH

Sample No. : C:\Xcalibur\..\0121\20"% o - _RT13151_a_pn
Sample solvent : submitting solution

Operator name : hirose tomohiro

Date : 1/21/2021 1:44:03 PM

Instrumental method :  C:\Xcaliburimethods\HESI_100ul\pn_H80_S830.meth

Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

201814_RT13151_a_pn #22-26 RT: 0.34-0.36 AV: 2 NL: 4.06E7
T: FTMS {1,1} + p ESI Full ms [150.00-2000.00}

1004 376.19021
80 398.17207
60
40]
N - . 377.19361
20+ 399,17543
3 358.17982 378.19673 400.17861
GYV«!!;\\‘I|T1\I|\:Y\lel|IIIV}II1\[IIw|IYl|[\<xr\lwIIV'I:V\|
350 355 360 365 370 375 380 385 380 385 400 405 410
. miz
201814_RT13151_a_pn #26-30 RT: 0.38-0.41 AV: 2 NL: 4.69E7
T: FTMS {1,1) + p ES! Full ms [150.00-2000.00}
100+ 376.19023 398.17205
80
607
407
1 377.19360 399.17542
207
B 358.17978 378.19682 400.17863
Gr1|3\r|r[\|||\\x|\\|!||r\'||| I[IVVI|III\\lzx\lllfVllll|
350 355 360 365 370 - 375 380 385 380 395 400 405 410
miz
201814_RT13151_a_pn #30-33 RT: 0.43-045 AV: 2 NL 4.60E7
T: FTMS 1,1} + p ESI Full ms {150.00-2000.00)
100 398.17210
- 376.19029
80
60
o
] 377.19366 39917547
207
] 358.17988 378.19690 400.17865
G\\Ii!l‘\-;I\‘lYK\é|(|||\I||\ T T T T T T e B e e N LA A |
350 355 360 368 370 375 380 385 380 395 400 . 405 410
miz :
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Sample No. : C:\Xcalibur\..\0222\20%wue_13176_b_pn

Operator name :
Date : 2/22/2021 6:06:10 PM

202062

Instrument : Exactive

Instrumental method: C:\Xcaliburimethods\HESI_100ul\pn_HB80_S30.meth
Instrumental Analysis Division, Global Facility Center, Creative Research Institution, Hokkaido University

Mobile phase solvent : MeOH
Sample solvent :  submitting solution

202062_13176_b_pn #22-25 RT: 0.34-0.37 AV: 2 NL: 3.72E7
T: FTMS {1,1} + p ESI Full ms {150.00-2000.00]

100+ 479.19944
80
60]
40°] 501.18147
1 480.20286 !
20
1 502.18485
] 481.20543 493.21531 | 503.17776 507.23083
O~ T ™7 L s E e s e e B E e S S B B B S A S T T T T T
450 455 460 485 470 475 480 485 490 495 500 505 510
. miz
202062_13176_b_pn #2530 RT: 0.37-041 AV:3 NL: 3.56E7
* T FTMS {1,1} +p ESI Full ms [150.00-2000.00]
100, 47919955
80 501.18148
60-]
40
: 480.20301
b 502.18482
20:
] l43,1-2°549 49321548 503.18800 507,23087
or—T—T—T—TT T T T T T T L | L L L AL ANl AR A SR DS DEN AN et S B S R R S B B (M e e A B S S p m |
450 455 460 485 470 475 480 485 490 495 - 500 505 510
miz
202062_13176_b_pn #30 RT: 0.43 AV: 1 NL: 3.12E7
T: FTMS {1,7} + p £ Full ms [150.00-2000.00}
00 479,19971 501.18164
80~
60|
40-]
] 480.20322 502,18497
207
] 493.21564-
A ' | 48120575 1 80317706 547 2310
e Ty —— e
450 455 450 465 470 475 480 485 430 495 500 505 510
miz
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