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Retrosynthetic analysis

The substitution of 2-(3-methyl-1,2,4-oxadiazol-5-yl)acetic acid with carboxylic acid, ester, or
nitrile precursors permits the construction of the oxadiazole ring via a dehydrative cyclization of
an (Z)-N'-hydroxyacetimidamide.5>2 The key intermediate, 2-hydroxyquinoline, is synthesized
via a Friedlander synthesis from 1-(2-amino-5-ethyl-3-fluorophenyl)ethan-1-one and a
p-diketone intermediate.>>>* The original starting material, 4-ethyl-2-fluoroaniline, can be

prepared through the Suzuki—Miyaura coupling between a halogenated aniline and ethylboronic
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Scheme S1 Retrosynthetic analysis

Experimental

General

All commercial starting materials were purchased from Beijing InnoChem Science &
Technology Co., Ltd. and Anhui Senrise Technologies Co., Ltd., and were used without further
purification. *H NMR spectra were recorded on Bruker AVANCE 111 spectrometers (400 or 600
MHZz) using tetramethylsilane (TMS) as the internal standard (chemical shifts in o, ppm;
coupling constants in J, Hz). 3C NMR spectra were acquired on a Bruker AVANCE 111 400 MHz
spectrometer (101 MHz for *C) with TMS as the internal standard (5, ppm; J, Hz). Mass
spectrometry analyses were conducted on a Waters 2695-Z2Q2000 LC/MS instrument equipped

with an electrospray ionization (ESI) source. Chemical purity was determined using an Agilent
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1260 Infinity 1l HPLC system equipped with a ZORBAX Eclipse XDB-C18 column (5 pum, 4.6
x 250 mm; Agilent Technologies). Melting points were determined on an X-5 digital microscope
melting point apparatus (Gongyi Yuhua Instrument Co., Ltd, China) and are uncorrected.
Column chromatography was performed on silica gel (200-300 mesh; Qingdao Haiyang
Chemical Ltd.). Analytical TLC was carried out on plates precoated with silica gel (GF254, 0.25

mm; Qingdao Haiyang Chemical Ltd.), and compounds were visualized using iodine vapor.

Synthesis of N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine

A mixture of 1-benzylpiperidin-4-amine (9.92 mL, 0.053 mol), tetrahydro-4H-pyran-4-one
(7.28 mL, 0.079 mol), and AcOH (4.50 mL, 0.079 mol) in 1,2-DCE/MeOH (16:1, 170 mL) was
stirred at room temperature for 3 h. Then, STAB (16.70 g, 0.079 mol) was added, and the
mixture was stirred at room temperature for another 17 h. The reaction was quenched with ag.
NaOH solution (2 M, 150 mL) and extracted with CH2Cl. (3 x 100 mL). The combined organic
layers were dried over anhydrous Na2SOs and concentrated under reduced pressure to afford
1-benzyl-N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine as a yellow oil in 88% yield (12.66 g,
0.046 mol). LC/MS: (M + 1) m/z = 275.46. The crude product (10.60 g, 0.039 mol) was
hydrogenated with 10% Pd/C (1.02 g, 0.010 mol) in a mixture of MeOH and CHCl (2:1, 240
mL) at room temperature for 40 hours under 1 atm of Ha. The mixture was filtered and
concentrated under reduced pressure to give product as a pale-yellow solid in 96% yield (6.84 g,
0.037 mol), which was used directly in the next step without further purification. LC/MS: (M + 1)
m/z = 185.40.

Synthesis of 4-ethyl-2-fluoroaniline (2)

A mixture of 1 (5.00 g, 0.026 mol), ethylboronic acid (3.89 g, 0.053 mol), Pd>(dba)s (1.20 g,
0.0013 mol), S-Phos (2.16 g, 0.0053 mol), and K>CO3 (10.92 g, 0.079 mol) in toluene (80 mL)
was heated at 90 °C for 14 h. After cooling to room temperature, the mixture was filtered and the
filtrate was washed with brine (3 x 30 mL). The organic phase was dried over anhydrous Na>SO4
and concentrated under reduced pressure. Purification by column chromatography on silica gel
(PE (40-60°C)/EtOAC, 0-5% EtOAC) afforded 2 as a pale yellow or colorless oil in 91% vyield
(3.35 g, 0.024 mol). *H NMR (600 MHz, CDCls): 6 = 6.83 (dd, J = 12.1, 1.9 Hz, 1H), 6.76 (dd, J
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= 8.0, 1.9 Hz, 1H), 6.69 (dd, J = 9.3, 8.0 Hz, 1H), 3.57 (s, 2H), 2.53 (g, J = 7.6 Hz, 2H), 1.18 (td,
J=17.6, 1.1 Hz, 3H). 3C NMR (101 MHz, CDCls): 6 = 131.84, 123.52 (J = 3.03 Hz), 116.97,
114.58 (J = 18.18 Hz), 101.80, 84.89, 27.87, 15.63. MS (ESI) m/z calcd for CgHuFN* [M+H]*
140.0870, found 140.0868.

Synthesis of 4-ethyl-2-fluoro-6-iodoaniline (3)

A mixture of 2 (2.09 g, 0.015 mol) and NIS (3.72 g, 0.016 mol) in AcOH (25 mL) was
cooled to 0 °C and stirred at room temperature for 1.5 h. The mixture was diluted with EtOAc
(50 mL), washed sequentially with sat. ag. NaHCO3z and brine, dried over anhydrous Na>SOs,
filtered, and concentrated under reduced pressure. The crude material was purified by column
chromatography on silica gel (PE (40-60°C)/EtOAc, 0-1% EtOAC) to give the product as a
reddish oil in 69% yield (2.76 g, 0.010 mol). *H NMR (600 MHz, CDCls): 6 = 7.23 (s, 1H), 6.80
(dd, J = 11.6, 1.8 Hz, 1H), 3.97 (s, 2H), 2.48 (q, J = 7.6 Hz, 2H), 1.16 (t, J = 7.6 Hz, 3H). 13C
NMR (101 MHz, CDClg): 6 = 149.92 (J = 244.42 Hz), 136.12 (J = 6.06 Hz), 133.78, 132.86 (J =
3.03 Hz), 114.78 (J = 19.19 Hz), 84.14, 27.47, 15.48. MS (ESI) m/z calcd for CsHioFIN*
[M+H]* 265.9842, found 265.9832.

Synthesis of 1-(2-amino-5-ethyl-3-fluorophenyl)ethan-1-one (4)

A mixture of 3 (5.80 g, 0.022 mol), 2-(vinyloxy)ethan-1-ol (11.80 mL, 0.13 mol), K.CO3
(3.63 g, 0.026 mol), DPPP (0.45 g, 0.0011 mol), and Pd(OAc)2 (0.05 g, 0.00022 mol) in
H2O/toluene (8:1, 90 mL) was heated at 90 °C for 22 h. After cooling to room temperature, the
mixture was treated slowly with concentrated HCI (10.0 mL) and stirred for 2 h. The solution
was neutralized with sat. ag. NaHCO3 and extracted with EtOAc (3 x 40 mL). The combined
organic layers were dried over anhydrous Na2SO4 and concentrated under reduced pressure.
Purification by column chromatography (PE (40-60°C)/EtOAc, 0-2% EtOAcC) afforded the
product as a pale-yellow solid in 47% yield (1.85 g, 0.010mol). *H NMR (400 MHz, CDCls): ¢ =
7.30 (s, 1H), 6.99 (dd, J = 12.1, 1.9 Hz, 1H), 6.14 (s, 2H), 2.61-2.51 (m, 5H), 1.21 (t, J = 7.6 Hz,
3H). 13C NMR (101 MHz, CDCls): 6 = 200.38 (J = 3.03 Hz), 151.58 (J = 241.39 Hz), 137.30 (J
= 13.13 Hz), 130.47 (J = 6.06 Hz), 125.38 (J = 3.03 Hz), 119.81 (J = 4.04 Hz), 118.46 (J = 17.17
Hz), 28.07, 27.91, 15.61. MS (ESI) m/z calcd for C1oH1sFNO* [M+H]* 182.0976, found
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182.0974.

Synthesis of ethyl 6-ethyl-8-fluoro-2-hydroxy-4-methylquinoline-3-carboxylate (5)

A mixture of 4 (1.85 g, 0.010 mol) and EtsN (2.14 mL, 0.015 mol) in CH2Cl2 (60 mL) was
treated with ethyl 3-chloro-3-oxopropanoate (1.95 mL, 0.015 mol) at 0 °C and stirred at room
temperature for 5 h. The mixture was washed with brine (3 x 30 mL), and the organic phase was
dried over anhydrous Na>SO4 and concentrated under reduced pressure to give a pale brown oil.
The crude oil was dissolved in EtONa/EtOH (40 mL, 20% w/w) and heated at 80 °C for 3 h.
After cooling to room temperature, the pH was adjusted to < 4 with 10% aq. HCI. The mixture
was diluted with water (200 mL) and extracted with CH2Cl> (3 x 50 mL). The combined organic
layers were dried over anhydrous Na>SOa, concentrated under reduced pressure, and purified by
column chromatography on silica gel (CH>Cl2/MeOH, 0-1% MeOH) to afford the product as a
pale gray solid in 65% yield (1.83 g, 0.0066 mol). *H NMR (600 MHz, CDCls): 6 = 9.63 (s, 1H),
7.30 (s, 1H), 7.17 (dd, J = 11.1, 1.6 Hz, 1H), 4.46 (q, J = 7.2 Hz, 2H), 2.72 (q, J = 7.6 Hz, 2H),
2.48 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H), 1.28 (t, J = 7.6 Hz, 3H). 3C NMR (101 MHz, CDCl3): 6 =
166.05, 158.40, 154.03, 146.70 (J = 248.46 Hz), 139.01 (J = 6.06 Hz), 127.75, 124.74, 121.19,
119.32 (J = 3.03 Hz), 116.20 (J = 16.16 Hz), 61.88, 28.63, 16.54, 15.50, 14.19. MS (ESI) m/z
calcd for C1sH17FNOs* [M+H]" 276.1041, found 276.1040.

Synthesis of ethyl 2-chloro-6-ethyl-8-fluoro-4-methylquinoline-3-carboxylate (6)

A mixture of 5 (1.22 g, 0.0044 mol) and POCIs (7 mL) was heated at 80 °C for 3 h. After
concentration under reduced pressure, the residue was quenched with ice/water and stirred at
room temperature for 30 min. The resulting precipitate was collected by filtration and purified by
column chromatography (PE (40-60°C)/EtOAc, 0-10% EtOAc) to afford the product as a white
solid in 88% yield (1.14 g, 0.0038 mol). *H NMR (600 MHz, CDCls): 6 = 7.55 (s, 1H), 7.35 (dd,
J=10.9, 1.7 Hz, 1H), 451 (q, J = 7.2 Hz, 2H), 2.84 (q, 2H), 2.66 (s, 3H), 1.45 (t, J = 7.2 Hz,
3H), 1.34 (t, J = 7.6 Hz, 3H). 3C NMR (101 MHz, CDCls): 6 = 166.25, 157.13 (J = 260.58 Hz),
148.91, 144.11, 135.74, 132.06, 127.77, 118.60, 117.61, 116.09 (J = 18.18 Hz), 62.38, 29.34,
16.45, 15.21, 14.09. MS (ESI) m/z calcd for C15H16CIFNO2* [M+H]" 296.0848, found
296.0843. MS (ESI) m/z calcd for C1sH16CIFNNaO2" [M+Na]* 318.0668, found 318.0662.
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Synthesis of ethyl 6-ethyl-8-fluoro-4-methyl-2-(4-((tetrahydro-2H-pyran-4-yl)amino)
piperidin-1-yl)quinoline-3-carboxylate (7)

A mixture of 6 (0.52 g, 0.0018 mol), N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine (0.80
g, 0.0044 mol), and DIPEA (0.61 mL, 0.0035 mol) in EtOH (60 mL) was stirred at 130 °C for 14
h. After cooling to room temperature, the mixture was concentrated under reduced pressure and
purified by column chromatography (CH2Cl>/MeOH, 0-5% MeOH) to afford the product as a
yellow solid in 69% yield (0.54 g, 0.0012 mol). *H NMR (400 MHz, CDCls): § = 7.42 (s, 1H),
7.35-7.28 (m, 1H), 7.19 (dd, J = 11.5, 1.7 Hz, 1H), 4.43 (q, J = 7.1 Hz, 2H), 4.05-3.77 (m, 5H),
3.54-3.30 (m, 3H), 3.00 (ddd, J = 13.5, 11.7, 2.4 Hz, 2H), 2.91-2.82 (m, 2H), 2.81-2.72 (m, 2H),
2.56 (s, 3H), 2.00-1.89 (m, 2H), 1.89-1.75 (m, 2H), 1.51-1.35 (m, 2H), 1.41 (t, J = 7.2 Hz, 3H),
1.30 (t, J = 7.6 Hz, 3H). **C NMR (101 MHz, CDCls): ¢ = 169.14, 158.27, 156.33, 155.75,
142.86, 139.92 (J = 7.07 Hz), 135.36 (J = 11.11 Hz), 125.42 (J = 3.03 Hz), 122.58, 117.50 (J =
4.04 Hz), 114.96 (J = 19.19 Hz), 66.92, 61.67, 51.14, 50.37, 48.60, 34.19, 33.11, 29.69, 29.07,
16.00, 15.47, 14.26. MS (ESI) m/z calcd for CosHssFN3Os* [M+H]* 444.2657, found 444.2651.

Synthesis of 6-ethyl-8-fluoro-4-methyl-2-(4-((tetrahydro-2H-pyran-4-yl)amino)piperidin-
1-yl)quinoline-3-carboxylic acid (8)

A mixture of 7 (1.28 g, 0.0029 mol) and NaOH (1.15 g, 0.029 mol) in EtOH/H20 (4:1, 100
mL) was heated at 100 °C for 16 h. After cooling to room temperature, the mixture was
concentrated under reduced pressure. MeOH was added, and the pH was adjusted to < 2 with
15% aq. HCI. The resulting precipitate was collected by filtration, and the filter cake was
concentrated under reduced pressure to afford intermediate 8 as a white solid in 98% yield (1.17
g, 0.0028 mol), which was used directly in the next step without further purification. tH NMR
(600 MHz, CD30D): 6 = 7.51 (s, 1H), 7.16 (dd, J = 11.6 Hz, 1H), 4.45-4.40 (m, 2H), 4.09-3.95
(m, 2H), 3.51-3.25 (M, 5H), 3.06-2.94 (M, 2H), 2.80-2.71 (M, 2H), 2.63 (s, 3H), 2.14-1.56 (m,
8H), 1.30 (t, J = 8.1 Hz, 3H). 13C NMR (101 MHz, CD30D): 5 = 158.01, 155.33 (J = 36.36 Hz),
152.36, 139.80, 133.91, 126.07, 124.53, 117.35, 113.41 (J = 18.18 Hz), 65.52, 51.83, 50.45,
47.42,47.21, 47.00, 46.93, 46.63, 29.39, 28.57, 28.40, 15.13, 14.68, 7.93. MS (ESI) m/z calcd
for C2sHs1FN3Os* [M+H]* 414.2198, found 414.2198.
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Synthesis of 1-(6-ethyl-8-fluoro-4-methyl-3-(3-methyl-1,2,4-oxadiazol-5-yl)quinolin
-2-y)-N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine (9)

A mixture of carboxylic acid 8 (1.01 g, 0.0024 mol), (Z)-N'-hydroxyacetimidamide (0.18 g,
0.0024 mol), HOB (0.33 g, 0.0024 mol), EDCI (0.46 g, 0.0024 mol), and K2CO3 (0.46 g, 0.0033
mol) in DMF (50 mL) was heated at 100 °C for 16 h. After cooling to room temperature, the
mixture was diluted with water (300 mL) and extracted with EtOAc (3 x 50 mL). The combined
organic layers were dried over anhydrous Na>SOg, filtered, and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel
(CH2Cl2/MeQOH, 0-1% MeOH) to afford the product as a pale-yellow solid in 42% yield (0.46 g,
0.0010mol), m.p. = 190.6-192.3 °C. *H NMR (400 MHz, CDCls): § = 7.46 (s, 1H), 7.26 (dd, J =
11.4,1.7 Hz, 1H), 3.97 (d, J = 11.5 Hz, 2H), 3.59 (d, J = 13.3 Hz, 2H), 3.39 (td, J = 11.7, 2.0 Hz,
2H), 2.94-2.72 (m, 4H), 2.55 (s, 3H), 2.50 (s, 3H), 1.86-1.75 (m, 2H), 1.53-1.48 (m, 9H), 1.31 (t,
J=7.6 Hz, 3H). 3C NMR (101 MHz, CDCls): 6 = 175.26, 167.62, 157.67, 157.02 (J = 255.53
Hz), 147.62 (J = 3.03 Hz), 140.24 (J = 7.07 Hz), 136.26 (J = 11.11 Hz), 125.12 (J = 2.02 Hz),
117.83 (J = 4.04 Hz), 115.95 (J = 18.18 Hz), 113.19, 66.89, 50.89, 50.24, 48.49, 34.26, 32.87,
29.06, 16.41, 15.42, 11.82. MS (ESI) m/z calcd for C25H33sFNsO2" [M+H]" 454.2613, found
454.2605. HPLC (MeCN/H20, 10-95% MeCN, 1 mL/min, 25 °C): tr 26.13 min (98.44%).
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Graphical presentation of NMR spectra and HRMS of compound 2, 3, 4,5, 6, 7, 8,9

11 (ppm)

The 'H NMR spectrum of compound 2

24z

= = =94= R

= = R e z

|

HiC
NH,
b
i
. \
| 1 |
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 -10

fl (ppm)

The ¥C NMR spectrum of compound 2

S8



1#22 RT: 021 AV:1 NL:197E9
T: FTMS + ¢ ESI Full ms [50.0000-750.0000]
140.08685

o

G 3,8

o 3
T

Relalive Abundance
o
Tis

=
&
il

BB o8 8
TR ATRR AT AT

3o

301.14050
60.08152 22811798

126.14334 149.02315 182.00738 204.07928
o] 73'03704: swggirs  t1zgsser I Mo W mlamars L Lo 235 1113‘7 25009990 ,2‘63 14917 27915860 296.08444 |
80 80 100 120 140 160 180 200 220 240 260 280

e * The

o
T T

o

High-Resolution Mass Spectrometry of compound 2

—0.00

NH;

2.00 =

93—
3,00

by
=
b
o
=
©
o
-
o
~
e
w
o
o
oo
&

f1 (ppm)

The 'H NMR spectrum of compound 3

S9



Bd. 14
27.47

16. 48

T T T T
200 190 180 170 160

2#26 RT: 024 AV:1 NL: 276E8
T: FTMS + ¢ ESIFull ms [50.0000-750 0000]

100

Relative Abundance
@
2

26213974

2820 2625

2630

263.14316

150 140 130 120 110 100 20 80 70 60 50 40 30
1 (ppm)

The 3C NMR spectrum of compound 3

265.98318

26698648

264.19318 264 97546 26798935

2640

265.85812 | 266.10349

2835 2845 265.0 2655 266.0 2665

miz

2670

2675 2680 2885

269.03162
269.0

The High-Resolution Mass Spectrometry of compound 3

S10

2695

270.31500



g
5

CHg

HaC ¢}

NH,

:
| 1
‘ I
[} ol L i
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 2
1l (ppm)
The 'H NMR spectrum of compound 4
Y 1 Y
CH,
HaC 0
NH,
:
I
I ! ||
N
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10
f1 (ppm)

The 3C NMR spectrum of compound 4

S11



3#26 RT. 024 AV:1 NL: 6O7ES
T: FTMS + ¢ ESI Full ms [50.0000-750,0000]

100 182.09737

95

Relative Abundance
@

183.10068

190.94156 19506252 202 15868

16817426 17015381 17307835 17495276 178.15869 18108951 18410451 15612765 188.14317 | 19311338 1954 lororees | ooooerss.
T T T T T T T T T T T T T iy T

168 170 172 174 176 178 180 182 184 186 188 190 192 194 196 198 200 202

miz

The High-Resolution Mass Spectrometry of compound 4

0.63
0.00

o, 0
HC N o/\CH3
/
N oH
M
|
]
1
! !
T T T T T T T — T T T T T - T T T T T T T T
16 15 14 13 12 1 10 ° 8 7 6 5 4 3 2 1 0 1 2 3

£l (ppm)

The 'H NMR spectrum of compound 5

S12



— 166. 05

P o

G188
28. 63

4#25 RT: 023 AV:1 NL:6.5TE
T: FTMS - ¢ ESI Full ms [50.0000-750.0000]

Relative Abundance

T
140

T T T T T T
130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
fl (ppm)

The 3C NMR spectrum of compound 5

27610400
25523284
31116658 344.09125 478.13580 §75.18708
| S Ll 37230385 43000378 L asz.1088 547.10080 64318439 68517206 71712623
techppevspritihos e T B e L L e e e R e e e e e e et ]
250 300 350 400 450 500 550 600 650 700 750

miz

The High-Resolution Mass Spectrometry of compound 5

S13



0,00

1.0l -=
L0l-=
)f e

11 (ppm)

The 'H NMR spectrum of compound 6

TH. 70 CILS

2. 38
29. 34

— L. 26
— 148,01
— M. 11

T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

The ¥C NMR spectrum of compound 6

S14



5#24 RT: 022 AV:1 NL: 7.72E8
T: FTMS + ¢ ESI Full ms [50.0000-750.0000]

10 318.06625
95
90

85

Relative Abundance
@

29608426

6008149

128.14326 22309361  270.31508
‘ 74.09700 \. 195.06245 247.18001
devinle WIRY e i oy

i
Ll e frevireeirpebir

miz

The High-Resolution Mass Spectrometry of compound 6

2
5

38839276 61314288

360.38151
[ | 413.28523 450 8028 404 86850 543 20294 572 86627 655.40002 708.34204
T e ‘WWW,.,.,JMW it

y T
100 150 200 250 300 350 400 450 500 550 600 650 700 750

G A i,

o, 0

H,C N o an,

_
N N o
E
NH
|
]
|

: ‘ ‘ ‘ ‘ : . ; , T . . . ; ,
16 15 14 13 12 1 10 9 8 7 6 5 1 2 3

fl (ppm)

The 'H NMR spectrum of compound 7

S15




HC

169, 14

6. 52
67

£l
—l.

T T
190 180

6#24 RT:022 AV:1 NL:305E9
T: FTMS + ¢ ESIFull ms [50.0000-750.0000)

100

Relative Abundance
@

6497807
Tt

T
170

118.97903 160.05545 192.13792 223 00366
T

T T
100 90

fl (ppm)

T T T T T T
160 150 140 130 120 110

80 70 60

The 3C NMR spectrum of compound 7

444 26514

430.25061

28717480 32522678 388.39304
T

46624692

48221838

.../ 50823550 618 20953
AT

55430048 673.35254
T e

50 100 150

e
400
miz

T T L il
200 250 300 350

T T T ™
500 550 600 850 700 750

The High-Resolution Mass Spectrometry of compound 7

S16



I

H,C S OH
=
N N o
AU
NH
I
]
14 LR SR A s
16 15 14 13 12 11 10 9 8 7 6 5 4 3 0 -1 2
1 (ppm)
The 'H NMR spectrum of compound 8
1 v
CHy
HC S oH

P

N N 0

S SUe

NH
I
|
[
Lo
Zl‘[l 260 15"0 1é0 1"/0 15‘0 15‘0 14‘0 leO 1_;0 1{0 l(IJO 9‘0 8‘0 7‘0 6‘0 Sb 4b 3‘0 Zb lb é -1‘0

fl (ppm)

The ¥C NMR spectrum of compound 8

S17



7#25 RT:0.23 AV:1 NL: 5.08E6

T: FTMS - ¢ ESIFul ms [50.0000-750.0000]

Relative Abundance

100

@

@

45

41093475

41285092

41421979

41522342

41622650
41691388

41503513 419.02155

411.0 4115 4120 4125 4130 4135 4140 4145 4150 4155 416.0 4165 4170 4175 4180 4185 419.0 4195
miz
The High-Resolution Mass Spectrometry of compound 8
CHy O N>\
" Ny CHy
P
N N (o]
OO
NH
11 84 TA 1T
15 om0 13 12 on 1w 9 5 7 s s H 3 2 1 0 12 3

fl (ppm)

The 'H NMR spectrum of compound 9

S18



— 176 26
— 67, 62

HiC S

fifi. B9

T T T T T
200 190 180 170 160

8#22 RT: 021 AV: 1 NL: 34BE9
T: FTMS + c ESIFul ms [50.0000-750.0000]
100
95
a0

85

8|

Relative Abundance
o

64.97805 11897900
e e

19094147

T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£l (ppm)

The 3C NMR spectrum of compound 9

454.2

6053

476.24231

ZEB,ILDZWE 32523872 N 338.%9273 42622931
T

504.13910 54423004 586.21979  628.2041

50 100 180 200

T r ™ T
250 300 350 400 450 500 550 800

miz

The High-Resolution Mass Spectrometry of compound 9

S19

T T
B850 700

1
750



Graphical presentation of high performance liquid chromatography of 9

mAl
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Graphical presentation of mass spectrometry of 1-benzyl-N-(tetrahydro-2H-pyran-4-

yl)piperidin-4-amine and N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine
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