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I. Materials and Methods

All commercial materials (Alfa Aesar, Aladdin, J&K Chemical LTD.) were used without
further purification. All solvents were analytical grade. The *H-NMR and 3C- NMR
spectra were recorded on a Bruker 400 MHz spectrometer in CDCl3 using TMS or
solvent peak as a standard. All 3*C-NMR spectra were recorded with complete proton
decoupling. Low-resolution mass spectral analyses were performed with a Waters
AQUITY UPLC™/MS. High-resolution mass spectral analyses were performed with a
Bruker Impact HD/QTOF. All reactions were carried out in oven-dried sealed tube.
Analytical TLC was performed on Yantai Chemical Industry Research Institute silica
gel 60 F254 plates and flash column chromatography was performed on Qingdao
Haiyang Chemical Co. Ltd silica gel 60 (200-300 mesh). The rotavapor was BUCHI’s
Rotavapor R-3. Amides were easily synthesized from acyl chlorides and
8-aminoquinoline.

Il. General procedure for cascade C(sp3)-H bond activation
General procedure I: Arylation and alkenylation
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To a 15ml sealed-tube were added amide (1.0 equiv), aryl iodide or alkenyl iodide
(2.0 equiv), Pd(OAc): (0.01 equiv), Ag2C0O3(2.0 equiv) and PhMe (2 ml). The tube was
sealed and heated at 100 °C for 6-12h. The reaction was monitored by TLC
(Petroleum ether: Ethyl acetate = 4:1) and LC-MS. The reaction mixture was cooled
to RT, dichloromethane was added to dilute the reaction mixture and saturated
aqueous NaHCOs was added to wash the reaction mixture. Then the organic layer
was dried over anhydrous Na;SOs4 and concentrated on rotavapor under reduced
pressure. Finally, the residue was purified by silica gel column chromatography to
give the desired product.
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To a 15ml sealed-tube were added amide (1.0 equiv), Pd(OAc). (0.01 equiv),
Ag>C03(1.0 equiv) and PhMe (2 ml). The tube was sealed and heated at 100 °C for 4h.
Then aryl iodide or alkenyl iodide (2.0 equiv), Pd(OAc): (0.01 equiv) and Ag,COs3(1.0
equiv) were added. The tube was sealed and heated at 100 °C. The reaction was
monitored by TLC (Petroleum ether: Ethyl acetate = 4:1) and LC-MS. The reaction
mixture was cooled to RT, dichloromethane was added to dilute the reaction mixture
and saturated aqueous NaHCOs was added to wash the reaction mixture. Then the
organic layer was dried over anhydrous Na;SOs and concentrated on rotavapor
under reduced pressure. Finally, the residue was purified by silica gel column
chromatography to give the desired product.
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General procedure Il:  Alkynylation

Br———TIPS R4 o
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H PhMe LiCl, PhMe /l H
TIPS

To a 15ml sealed-tube were added amide (1.0 equiv), Pd(OAc). (0.01 equiv),
AgOAc (2.0 equiv) and PhMe (2 ml). The tube was sealed and heated at 100 °C for 4h.
Then (bromoethynyl)triisopropylsilane (2.0 equiv), Pd(OAc). (0.01 equiv), AgOAc (2.0
equiv) and LiCl (1.0 equiv) were added. The tube was sealed and heated at 100 °C.
The reaction was monitored by TLC (Petroleum ether: Ethyl acetate = 4:1) and LC-MS.
The reaction mixture was cooled to RT, dichloromethane was added to dilute the
reaction mixture and saturated aqueous NaHCOs was added to wash the reaction
mixture. Then the organic layer was dried over anhydrous Na;SO4 and concentrated
on rotavapor under reduced pressure. Finally, the residue was purified by silica gel
column chromatography to give the desired product.

General procedure llI: Allylation and benzylation
R4

RR2H H O Pd(OAc),, AgoCO;  Pd(OAc),, KoCOs Ry 0
BTMJ\ Q
N Q
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R H

To a 15ml sealed-tube were added amide (1.0 equiv), Pd(OAc). (0.01 equiv),
Ag>C03(2.0 equiv) and t-amylOH (2 ml). The tube was sealed and heated at 100 °C
for 12 h. Then allyl bromide or benzyl bromide (2.0 equiv), Pd(OAc), (0.01 equiv),
PivOH (1.0 equiv) and K2CO3(2.0 equiv) were added. The tube was sealed and heated
at 100 °C for another 12 h. The reaction was monitored by TLC (Petroleum ether:
Ethyl acetate = 4:1) and LC-MS. The reaction mixture was cooled to RT,
dichloromethane was added to dilute the reaction mixture and saturated aqueous
NaHCOs was added to wash the reaction mixture. Then the organic layer was dried
over anhydrous Na;SOs and concentrated on rotavapor under reduced pressure.
Finally, the residue was purified by silica gel column chromatography to give the
desired product.

General procedure IV: Alkylation

R-| R
1
Brw o _Pd(OAC), AgxCO; Pd(OAC), Ag:CO; _ Rz 0
N PhMe (BnO),POOH, PhMe N2
R H

To a 15ml sealed-tube were added amide (1.0 equiv), Pd(OAc). (0.01 equiv),
Ag>C03(1.0 equiv) and PhMe (2 ml). The tube was sealed and heated at 100 °C for 4h.
Then alkyl iodide (2.0 equiv), Pd(OAc), (0.01 equiv), (BnO),POOH ( 0.3 equiv) and
Ag>C0O3(1.0 equiv) were added. The tube was sealed and heated at 100 °C. The
reaction was monitored by TLC (Petroleum ether: Ethyl acetate = 4:1) and LC-MS.
The reaction mixture was cooled to RT, dichloromethane was added to dilute the
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reaction mixture and saturated aqueous NaHCOs was added to wash the reaction
mixture. Then the organic layer was dried over anhydrous Na;SO4 and concentrated
on rotavapor under reduced pressure. Finally, the residue was purified by silica gel
column chromatography to give the desired product.

General procedure V: Methoxylation

Brw Q Pd(OAc),, Ago,CO3  Pd(OAc)s, 1 Ry i o
N PhMe MeOH mr\rQ
MeO H

To a 15ml sealed-tube were added amide (1.0 equiv), Pd(OAc). (0.01 equiv),
Ag>C03(1.0 equiv) and PhMe (1 ml). The tube was sealed and heated at 100 °C for 4h.
Then 13* (2.0 equiv), Pd(OAc); (0.01 equiv) and MeOH (5 ml) were added. The tube
was sealed and heated at 100 °C. The reaction was monitored by TLC (Petroleum
ether: Ethyl acetate = 4:1) and LC-MS. The reaction mixture was cooled to RT,
dichloromethane was added to dilute the reaction mixture and saturated aqueous
NaHCOs was added to wash the reaction mixture. Then the organic layer was dried
over anhydrous Na;SOs and concentrated on rotavapor under reduced pressure.
Finally, the residue was purified by silica gel column chromatography to give the
desired product.

lll. General procedure for deprotection

| O o
0
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cl cl

48
M “) (48") (49)

overall yield:54%

To a 15ml sealed-tube were added amide (1) (106mg, 0.33mmol), Pd(OAc)2 (7
mg, 0.01 equiv), Ag.C0O3(85mg, 1.0 equiv) and PhMe (2 ml). The tube was sealed and
heated at 100 °C for 4 h. Then aryl iodide (48) (187 mg, 2.0 equiv), Pd(OAc). (7mg,
0.01 equiv) and Ag>CO3(85mg, 1.0 equiv) were added. The tube was sealed and
heated at 100 °C for 12 h. The reaction was monitored by TLC (Petroleum ether:
Ethyl acetate = 4:1) and LC-MS. The reaction mixture was cooled to RT,
dichloromethane was added to dilute the reaction mixture and saturated aqueous
NaHCO3 was added to wash the reaction mixture. Then the organic layer was dried
over anhydrous Na;SOs and concentrated on rotavapor under reduced pressure.
Finally, the residue was purified by silica gel column chromatography to give the
desired product (48') (98 mg) in 75% yield.

Compound (48') (98 mg, 0.25 mmol), Boc.O (545 mg, 2.5 mmol), DMAP (95 mg,
0.78 mmol, 2 eq) were mixed with 3 mL of THF. The resulting mixture was heated at
50°C for 3h. Then, KOH (140 mg, 2.5 mmol) in 3ml H,0 and 3ml MeOH was added to
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the reaction mixture at rt, stirred for 30 min. The reaction mixture was neutralized
with HCI, extract with EtOAc, dried over anhydrous Na SOs , concentrated on
rotavapor under reduced pressure and purified by silica gel column chromatography
to give the corresponding acid (49) (48 mg) in 72% vyield.

IV. Mechanism Study

Preliminary mechanism study

o 4-Ac-Phl
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Conditions: (a) 10% Pd(OAc),, 1.0 equiv. Ag,CO3, PhMe, 100 °C ; (b) 2 equiv. AQOAc, DMF,
80 °C, 12 h; (c) NaOH, EtOH/H,0, rt, 6 h; (d) 1.5 equiv. PhSO,CI, 1equiv.4-DMAP, 2 equiv.
EtsN, DCM, rt, 4 h; (e) 2 equiv. NaBr, DMF, 50 °C, 10 h

Plausible mechanism
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The mechanistic study was conducted to confirm the proposed pathway A and
exclude the possibility of another potential pathway B as shown in scheme. Specially,
starting from 6-bromohexanamide 1, cyclobutane 51 was isolated in 92% yield under
optimal reaction conditions in the absence of Arl. This cyclobutane intermediate
could react with 4-Ac-Phl to give corresponding product 3 in 85% yield under optimal
reaction conditions. In contrast, another possible intermediate 52, prepared through
five steps from 6-bromohexanamide 1, was totally inert under optimal reaction
conditions. These results strongly favor pathway A, which involves a sequence of
Pd(Il)-catalyzed methylene C-H bond alkylation and methine C-H bond arylation.
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Based on the above results, a plausible mechanism was proposed as followings.
When Pd(OAc), and 6-bromohexanamide 1 were mixed together, intermediate (I)
formed through ligand exchanges, which could transform to bicyclic palladium
complex (ll) through C(sp3)-H bond activation. Bicyclic intermediate (ll) then
transformed to tricyclic intermediate (lll) through intramolecular oxidative addition.
This Pd(IV) intermediate (lll) could afford the cyclobutane intermediate (IV). Then a
second run of C(sp3)-H bond acti-vation, oxidative addition and reductive elimination
happened to give the final the quaternary carbon centered cyclobutane product.

V. Data of products

O
NH

F

2-(1-(4-Fluorophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide (4)

Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-fluoro-4-iodobenzene (133 mg, 0.6 mmol), Pd(OAc). (6.6 mg, 0.03 mmol) and
Ag2CO3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 13 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound (4 ) (68.1 mg) was isolated in 68% yield.
Rf = 0.3(petroleum ether: ethyl acetate=10: 1)

IH-NMR (400 MHz, CDCl3) & (ppm) 9.20 (s, 1H), 8.65 - 8.62 (m, 2H), 8.08 (dd, J = 1.32 Hz, J =
8.24 Hz, 1H), 7.48 -7.36 (m, 3 H), 7.21 (dd, J = 3.12 Hz, J = 8.56 Hz, 2H), 6.88 (t, J = 1.32 Hz,
2H), 3.00 (s, 2H), 2.54 - 2.26 (m, 4H), 2.26 - 2.17 (m, 1H), 1.96 - 1.88 (m ,1H); *C-NMR (100
MHz, CDCls) & (ppm) 169.6, 161.3 (d, J = 243.3 Hz ), 148.0, 144.5 (d, J = 3.0 Hz ), 138.2, 136.2,
134.4,127.9,127.5,127.4 (d,J=4.4Hz), 1216, 121.4,116.3, 115.1 (d, J = 21.3 Hz), 51.0, 45.4,
33.3, 16.0; HRMS (ESI) calcd for C21H20FN2O [M+H]+: 335.15597, found 335.15711

O
NH

CF3

N-(quinolin-8-yl)-2-(1-(4-(trifluoromethyl)phenyl)cyclobutyl)acetamide ( 5)

Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag.CO3z (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-iodo-4-(trifluoromethyl)benzene (163 mg, 0.6 mmol), Pd(OAc). (6.6 mg, 0.03
mmol) and Ag>COs3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for
13 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=8: 1). Finally, compound ( 5 ) (83 mg) was
isolated in 72% yield. Rf = 0.4(petroleum ether: ethyl acetate=5: 1)

'H-NMR (400 MHz, CDCls) & (ppm) 9.17 (s, 1H), 8.63 (dd, J = 1.48 Hz, J = 6.96 Hz, 1H), 8.57
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(d, J = 2.92 Hz, 1H), 8.08 (dd, J = 1.04 Hz, J = 8.24 Hz, 1H), 7.49-7.42 (m, 4H), 7.39-7.34 (m,
3H), 3.04 (s, 2H), 2.60-2.48 (m , 4H), 2.30-2.21 (m, 1H), 1.98-1.89 (m, 1H); 3C-NMR (100 MHz,
CDCls) 3 (ppm) 169.3, 153.0, 148.0, 138.2, 136.3, 134.2, 128.0, 127.9, 127.3, 126.3, 125.4 (q, J =
3.68 Hz), 124.4 (q, J = 270.26 Hz), 121.6, 121.5, 116.3, 50.6, 45.8, 33.1, 16.1; HRMS (ESI) calcd
for CazH1oFsN2O [M+H]+: 385.15277, found 385.15445

@)

NH
N

N

=
CO,Me
methyl 4-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)benzoate ( 6 )
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then methyl 4-iodobenzoate (157 mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03 mmol) and
Ag2CO3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 11 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 6 ) (85 mg) was isolated in 76% yield.
Rf = 0.2(petroleum ether: ethyl acetate=5: 1)
!H-NMR (400 MHz, CDCls) & (ppm) 9.19 (s, 1H), 8.62 - 8.55 (m, 2H), 8.05 (d, J = 8.24 Hz, 1H),
7.88 -7.86 (m, 2 H), 7.46-7.39 (m, 2H), 7.35-7.30 (m, 3H), 3.82 (s, 3H), 3.03 (s, 2H), 2.56-2.52 (m,
4H), 2.27-2.16 (m, 1H), 1.96-1.90 (m, 1H); 3C-NMR (100 MHz, CDCls) & (ppm) 169.3, 167.1,
154.2, 147.9, 138.2, 136.2, 134.2, 129.8, 127.8, 127.3, 125.9, 121.43, 121.41, 116.3, 51.9, 50.5,
45.9, 33.1, 16.1; HRMS (ESI) calcd for C23H22N203 [M+H]+: 375.17087, found 375.17165
O

NH
N

AN
O,N =
2-(1-(3-nitrophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 7 )
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-iodo-3-nitrobenzene (149 mg, 0.6mmol), Pd(OAc)2 (6.6 mg, 0.03 mmol) and
Ag.CO3(83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 10 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 7)) (71 mg) was isolated in 65% yield.
Rf = 0.19(petroleum ether: ethyl acetate=5: 1)
IH-NMR (400 MHz, CDCl3) & (ppm) 9.25 (s, 1H), 8.59 (d, J = 4.4 Hz, 2H), 8.14 (s, 1H), 8.74 (d,
J=8.1Hz, 1H), 7.90 (d, J = 8.1 Hz, 1H), 7.58 (d, J = 7.7 Hz, 1H), 7.47-7.29 (m, 4H), 3.07 (s, 2H),
2.62-2.50 (m, 4H), 2.29-2.21 (m, 1H), 1.99-1.92 (m, 1H); *C-NMR (100 MHz, CDCls) & (ppm)
168.89, 151.0, 148.4, 148.0, 138.2, 136.3, 134.0, 132.5, 129.2, 127.9, 127.3, 121.7, 121.6, 121.1,
121.0, 116.4, 50.2, 45.7, 33.2, 16.1; HRMS (ESI) calcd for C21H19NsOs [M+Na]+: 384.13241,
found 384.13384
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3-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)phenyl dimethylcarbamate ( 8)
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag.COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 3-iodophenyl dimethylcarbamate (174 mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03
mmol) and Ag.CO3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for
10 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=10: 1). Finally, compound ( 8 ) (87 mg) was
isolated in 72% yield. Rf = 0.2(petroleum ether: ethyl acetate=5: 1)
'H-NMR (400 MHz, CDCls) & (ppm) 9.31 (s, 1H), 8.66 (d, J = 5.8 Hz, 2H), 8.10-8.07 (m, 1H),
7.49-7.36 (m, 3H), 7.17 (t, J = 7.8 Hz, 1H), 7.08 (d, J = 7.8 Hz, 1H ), 7.02 (s, 1H), 6.85 (dd, J =
8.0 Hz, J = 1.2 Hz, 1H), 3.00-2.98 (m, 8H), 2.55-2.51 (m, 4H), 2.20-2.13 (m, 1H), 1.93-1.87 (m,
1H); $3C-NMR (100 MHz, CDCl3) & (ppm) 169.8, 155.0, 151.7, 150.5, 148.0, 138.4, 136.2, 134.5,
129.1, 127.9, 127.4, 122.8, 121.5, 121.3, 119.31, 119.25, 116.4, 50.8, 45.7, 36.8, 36.5, 33.1, 16.1;
LRMS (ESI) calcd for Co4H2sN3O3 [M+H]+: 404.19, found 404.23

O

o) =

o
2-(1-(benzo[d][1,3]dioxol-5-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 9)
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 5-iodobenzo[d][1,3]dioxole (145 mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03 mmol)
and Ag2COs3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 10 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 9 ) (54 mg) was isolated in 50% yield.
Rf = 0.3(petroleum ether: ethyl acetate=5: 1)
IH-NMR (400 MHz, CDCls) § (ppm) 9.22 (s, 1H), 8.67-8.65 (m, 2H), 8.09 (d, J = 8.2 Hz, 1H),
7.49-7.36 (m, 3H), 6.73-6.70 (m, 2H), 6.64 (d, J = 7.9 Hz, 1H), 5.74 (s, 2H), 2.97 (s, 2H),
2.49-2.47 (m, 4H), 2.23-2.12 (m, 1H), 1.95-1.89 (m, 1H); 3C-NMR (100 MHz, CDCls) § (ppm)
169.8, 147.8, 147.7, 145.7, 142.9, 138.3, 136.2, 134.5, 127.9, 127.4, 121.5, 121.3, 118.9, 116.3,
108.2, 106.7, 100.8, 51.3, 45.8, 33.3, 15.9; LRMS (ESI) calcd for CxH2zoN203; [M+H]+: 361.15,
found 361.32
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N N
N
N
\ =
2-(1-(1-methyl-1H-indol-3-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 10 )
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag.COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 3-iodo-1-methyl-1H-indole (154 mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03 mmol)
and Ag2COs3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 10 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 10 ) (64 mg) was isolated in 58% yield.
Rf = 0.15(petroleum ether: ethyl acetate=10: 1)
!H-NMR (400 MHz, CDCls) & (ppm) 9.17 (s, 1H), 8.68 (d, J = 7.6 Hz, 1H), 8.40-8.39(m, 1H),
8.02 (dd, J = 8.2 Hz, J = 1.2 Hz, 1H), 7.66 (d, J = 7.9 Hz, 1H), 7.45 (t, J = 8.0 Hz, 1H), 7.38 (d, J
=7.6 Hz, 1H), 7.32-7.23 (m, 3H), 7.14 (td, J = 7.9 Hz, J = 1.8 Hz, 1H), 6.89 (s, 1H), 3.49 (s, 3H),
3.25 (s, 2H), 2.62-2.58 (m, 4H), 2.24-2.17 (m, 1H), 2.10-2.02 (m, 1H); *C-NMR (100 MHz,
CDCls) 8 (ppm) 170.5, 147.6, 138.3, 138.2, 136.1, 134.7, 127.8, 127.4, 126.6, 125.9, 121.6, 121.3,
121.1, 120.9, 120.2, 118.9, 116.2, 109.6, 50.0, 40.9, 33.6, 32.6, 17.1; LRMS (ESI) calcd for
Co4H23N30 [M+H]+Z 370.18, found 370.64
O

NH

AcHN

COOMe
methyl
2-acetamido-3-(4-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)phenyl)propanoate ( 11 )
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then methyl 2-acetamido-3-(4-iodophenyl)propanoate (208 mg, 0.6mmol), Pd(OACc).
(6.6 mg, 0.03 mmol) and Ag>COs3 (83 mg, 0.3 mmol) were added. The tube was sealed and heated
at 100 °C for 10 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (DCM: ethyl acetate=100: 1). Finally, compound ( 11 ) (96 mg) was isolated in
70% yield. Rf = 0.5(DCM: MeOH=20: 1)
IH-NMR (400 MHz, CDCls) § (ppm) 9.25 (s, 1H), 8.62-8.60 (m, 1H), 8.05 (d, J = 8.0 Hz, 1H),
7.42-7.34 (m, 3H), 7.16 (d, J = 7.6 Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H), 5.92 (br, 1H), 4.72 (dd, J =
7.2 Hz, J = 14.4 Hz, 1H), 3.36 (s, 3H), 2.95-2.91 (m, 4H), 2.51-2.47 (m, 4H), 2.18-2.11 (m, 1H),
1.89-1.84 (m, 1H), 1.79 (s, 3H); 3C-NMR (100 MHz, CDCls) & (ppm) 172.0, 169.7, 169.6, 147.9,
1475, 138.2, 136.2, 134.3, 133.2, 129.1, 127.8, 127.3, 126.0, 121.5, 121.3, 116.2, 53.1, 52.1, 50.7,
45.4,37.2, 33.3, 32.9, 22.9, 16.0; HRMS (ESI) calcd for C27H29N304 [M+Na]+: 482.20588, found
482.20841

S8



O

NH
N

N

=

0]

2-(1-(3-oxocyclopent-1-en-1-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 12 )
Following the general procedure I, substrate (48 mg, 0.20 mmol), Ag.COs (55 mg, 0.2 mmol),
Pd(OAC), (4.4 mg, 0.02 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 3-iodocyclopent-2-en-1-one (83 mg, 0.4 mmol), Pd(OAc)2 (4.4 mg, 0.02 mmol)
and Ag2CO3(55 mg, 0.2 mmol) were added. The tube was sealed and heated at 100 °C for 8h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=3: 1). Finally, compound ( 12 ) (35 mg) was isolated in 55% yield.
Rf = 0.1(petroleum ether: ethyl acetate=3: 1)
!H-NMR (400 MHz, CDCl3) & (ppm) 9.70 (s, 1H), 8.76-8.65 (m, 2H), 8.13 (d, J = 8.3 Hz, 1H),
7.49-7.26 (m, 3H), 6.13 (d, J = 1.4 Hz, 1H), 3.06 (s, 2H), 2.74-2.72 (m, 1H), 2.45-2.30 (m, 6H),
2.18-2.09 (m, 1H), 2.03-1.96 (m, 1H); **C-NMR (100 MHz, CDCls) & (ppm) 209.9, 186.4, 168.6,
148.3, 138.3, 136.4, 134.1, 129.0, 128.0, 127.3, 121.8, 116.6, 47.1, 44.3, 35.7, 32.5, 27.8, 15.9;
LRMS (ESI) calcd for Co1H2N20;, [M+H]+: 321.15, found 321.23

0]

NH

o NS

%
2-(1-(3-oxocyclohex-1-en-1-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 13)
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 3-iodocyclohex-2-en-1-one (133 mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03 mmol)
and Ag2C0Os3(83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 12h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=3: 1). Finally, compound ( 13 ) (78 mg) was isolated in 78% yield.
Rf = 0.1(petroleum ether: ethyl acetate=3: 1)
IH-NMR (400 MHz, CDCls) § (ppm) 9.67 (s, 1H), 8.74-8.66 (m, 2H), 8.13 (d, J = 8.2 Hz, 1H),
7.51-7.41 (m, 3H), 6.00 (s, 1H), 2.96 (s, 2H), 2.38-2.25 (m, 8H), 2.17-2.08 (m, 1H), 2.00-1.93 (m,
2H), 1.90-1.84 (m, 1H); *C-NMR (100 MHz, CDClIs) & (ppm) 200.0, 169.8, 168.8, 148.3, 138.4,
136.5, 134.3, 128.0, 127.5, 125.2, 121.8, 116.6, 47.2, 47.1, 37.6, 31.7, 25.8, 23.1, 15.3; LRMS
(ESI) calcd for Ca1H22N20, [M+H]+: 335.17, found 335.60

@)

(E)-N-(quinolin-8-yl)-2-(1-styrylcyclobutyl)acetamide ( 14 )
Following the general procedure I, substrate (72 mg, 0.30 mmol), Ag.COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
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°C for 4h. Then (E)-(2-iodovinyl)benzene (138mg, 0.6mmol), Pd(OAc). (6.6 mg, 0.03 mmol) and
Ag2CO3(83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for 12h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=15: 1). Finally, compound ( 14 ) (62 mg) was isolated in 60% yield.
Rf = 0.2(petroleum ether: ethyl acetate=15: 1)

!H-NMR (400 MHz, CDCl3) & (ppm) 9.83 (s, 1H), 8.76 (d, J = 7.6 Hz, 1H), 8.45-8.44 (m, 1H),
8.10-8.08 (m, 1H), 7.52-7.45 (m, 2H), 7.38-7.33 (m, 3H), 7.25-7.16 (m, 3H), 6.56 (s, 2H), 3.12 (s,
2H), 2.36-2.24 (m, 4H), 2.09-1.96 (m, 2H); *C-NMR (100 MHz, CDClIs) & (ppm) 170.0, 148.1,
138.5, 137.7, 136.3, 134.7, 131.7, 128.5, 128.3, 128.0, 127.5, 127.2, 126.5, 121.6, 121.4, 116.6,
49.4, 43.3, 32.5, 16.0; LRMS (ESI) calcd for Co1H2oN,0, [M+H]+: 343.17, found 343.84

0]

NH
[ N

AN

TIPS =

N-(quinolin-8-yl)-2-(1-((triisopropylsilyl)ethynyl)cyclobutyl)acetamide ( 15 )
Following the general procedure 11, substrate (72 mg, 0.30 mmol), Ag2COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then (bromoethynyl)triisopropylsilane (157 mg, 0.6 mmol), Pd(OAc). (6.6 mg, 0.03
mmol), AgOAc (100 mg, 0.6 mmol) and LiCl (13 mg, 0.3 mmol) were added. The tube was sealed
and heated at 100 °C for 8 h. After completion of the reaction, the residue was purified by silica
gel column chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 15 ) (64
mg) was isolated in 51% yield. Rf = 0.6(petroleum ether: ethyl acetate=5: 1)
IH-NMR (400 MHz, CDCls3) & (ppm) 9.90 (s, 1H), 8.80-8.77 (m, 2H), 8.14 (d, J = 8.4 Hz, 1H),
7.53-7.41 (m, 3H), 2.85 (s, 2H), 2.49-2.37 (m, 4H), 2.25-2.14 (s, 1H), 2.06-1.96 (s, 1H), 0.88-0.81
(m, 21H); BC-NMR (100 MHz, CDCls) & (ppm) 169.3, 148.1, 138.6, 136.3, 134.7, 127.9, 127.4,
121.50, 121.47, 116.7, 113.8, 82.3, 48.6, 36.1, 35.3, 18.5, 17.0, 11.2; LRMS (ESI) calcd for
C27H29N304 [M+H]+: 421.26, found 421.58

O

NH
N

AN

=
2-(1-benzylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 16 )
Following the genenal procedure 111, amide (48 mg, 0.2 mmol), Pd(OAc) (4.5 mg, 0.02 mmol),
Ag2C0O3(110 mg, 0.4 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then (bromomethyl)benzene (69 mg, 0.4 mmol), Pd(OAc)2 (4.5 mg, 0.02 mmol)
and K>CO3(55 mg, 0.4 mmol) were added. The tube was sealed and heated at 100 °C for another
12 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 16 ) (41 mg) was
isolated in 62% yield. Rf = 0.4(petroleum ether: ethyl acetate=10: 1)
IH-NMR (400 MHz, CDCls) § (ppm) 9.76 (s, 1H), 8.84-8.79 (m, 2H), 8.17 (d, J = 8.3 Hz, 1H),
7.58-7.44 (m, 3H), 7.29-7.22 (m, 5H), 3.04 (s, 2H), 2.63 (s, 2H), 2.21-2.11 (m, 4H), 1.99-1.88 (m,
2H); 13C-NMR (100 MHz, CDCls) & (ppm) 170.8, 148.3, 139.4, 138.6, 136.5, 134.7, 130.4, 128.2,

S10



128.1, 127.6, 126.2, 121.7, 1215, 116.6, 46.1, 44.6, 42.1, 32.0, 15.9; LRMS (ESI) calcd for
C22H22N20 [M+H]+: 331.17, found 331.07
O

NH
N

AN

=

2-(1-(4-methylbenzyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 17 )
Following the genenal procedure 111, amide (72 mg, 0.3 mmol), Pd(OAc), (6.6 mg, 0.03 mmol),
Ag2CO3(165 mg, 0.6 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then (bromomethyl)benzene (111 mg, 0.6 mmol), Pd(OAc): (6.6 mg, 0.03 mmol)
and K2CO3(83 mg, 0.6 mmol) were added. The tube was sealed and heated at 100 °C for another
12 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 17 ) (62 mg) was
isolated in 60% vyield. Rf = 0.4(petroleum ether: ethyl acetate=10: 1)
IH-NMR (400 MHz, CDCl3) & (ppm) 9.75 (s, 1H), 8.84-8.79 (m, 2H), 8.17 (dd, J=8.2 Hz, J= 1.5
Hz, 1H), 7.57-7.44 (m, 3H), 7.18 (d, J = 7.9 Hz, 2H), 7.08 (d, J = 7.8 Hz, 2H), 2.99 (s, 2H), 2.63
(s, 2H), 2.32 (s, 3H), 2.17-2.08 (m, 4H), 2.02-1.85 (m, 2H); *3C-NMR (100 MHz, CDCls3) & (ppm)
170.8, 148.2, 138.5, 136.5, 136.2, 135.6, 134.8, 130.2, 128.9, 128.88, 128.6, 128.1, 127.6, 121.7,
121.4, 116.6, 46.1, 44.2, 42.0, 32.0, 21.2, 15.8; LRMS (ESI) calcd for CH2aN,O [M+H]+:
345.19, found 345.89

0]

NH
F N

AN

=
2-(1-(4-fluorobenzyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 18 )
Following the genenal procedure 111, amide (72 mg, 0.3 mmol), Pd(OAc). (6.6 mg, 0.03 mmol),
Ag>CO3(165 mg, 0.6 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then 1-(bromomethyl)-4-(fluoromethyl)benzene (122 mg, 0.6 mmol), Pd(OAc).
(6.6 mg, 0.03 mmol) and K-CO3(83 mg, 0.6 mmol) were added. The tube was sealed and heated at
100 °C for another 12 h. After completion of the reaction, the residue was purified by silica gel
column chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 18 ) (47 mg)
was isolated in 45% yield. Rf = 0.3(petroleum ether: ethyl acetate=10: 1)
IH-NMR (400 MHz, CDCls) § (ppm) 9.74 (s, 1H), 8.82-8.79 (m, 2H), 8.17 (d, J = 8.3 Hz, 1H),
7.57-7.45 (m, 3H), 7.26-7.23 (m, 2H), 6.95 (t, J = 8.7 Hz, 2H), 3.00 (s, 2H), 2.62 (s, 2H),
2.15-1.88 (m, 6H); 3C-NMR (100 MHz, CDCls) & (ppm) 170.6, 161.7 (d, J = 242.8 Hz), 148.3,
138.5, 136.5, 135.0 (d, J = 3.1 Hz), 134.6, 131.6 (d, J = 7.5 Hz), 128.1, 127.6, 121.8, 121.6, 116.6,
115.0 (d, J = 20.7 Hz), 45.9, 43.6, 42.0, 32.0, 15.8; LRMS (ESI) calcd for CoH21FN2O [M+H]+:
349.16, found 349.10
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2-(1-(4-nitrobenzyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 19)
Following the genenal procedure 111, amide (72 mg, 0.3 mmol), Pd(OAc), (6.6 mg, 0.03 mmol),
Ag2CO3(165 mg, 0.6 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then 1-(bromomethyl)-4-(nitromethyl)benzene (138 mg, 0.6 mmol), Pd(OAc).
(6.6 mg, 0.03 mmol) and K-CO3(83 mg, 0.6 mmol) were added. The tube was sealed and heated at
100 °C for another 12 h. After completion of the reaction, the residue was purified by silica gel
column chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 19 ) (56 mg)
was isolated in 50% yield. Rf = 0.3(petroleum ether: ethyl acetate=10: 1)
IH-NMR (400 MHz, CDCl3) & (ppm) 9.72 (s, 1H), 8.79-8.78 (m, 2H), 8.17 (dd, J=8.3 Hz, J= 1.5
Hz, 1H), 8.10 (d, J = 8.7 Hz, 2H), 7.57-7.44 (m, 5H), 3.15 (s, 2H), 2.62 (s, 2H), 2.20-1.91 (m, 6H);
13C-NMR (100 MHz, CDCls) & (ppm) 170.1, 148.4, 147.4, 146.7, 138.4, 136.5, 134.4, 131.0,
128.1, 127.5, 123.5, 121.8, 121.8, 116.6, 45.6, 44.3, 42.0, 15.8; LRMS (ESI) calcd for C22H21N303
[M+H]+: 376.16, found 376.44

o

NH
/ AN
=

2-(1-allylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 20 )
Following the genenal procedure 111, amide (72 mg, 0.3 mmol), Pd(OAc). (6.6 mg, 0.03 mmol),
Ag>CO3(165 mg, 0.6 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then 3-bromoprop-1-ene (73 mg, 0.6 mmol), Pd(OACc). (6.6 mg, 0.03 mmol) and
K2C03(83 mg, 0.6 mmol) were added. The tube was sealed and heated at 100 °C for another 11 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=20: 1). Finally, compound ( 20 ) (38 mg) was isolated in 45% yield.
Rf = 0.4(petroleum ether: ethyl acetate=10: 1)
IH-NMR (400 MHz, CDCls) & (ppm) 9.76 (s, 1H), 8.80-8.78 (m, 2H), 8.15 (dd, J=8.3 Hz,J= 1.5
Hz, 1H), 7.55-7.43 (m, 3H), 5.96-5.85 (m, 1H), 5.18-5.12 (m, 2H), 2.66 (s, 2H), 2.44 (d, J=7.3
Hz, 1H), 2.17-2.13 (m, 2H), 2.04-1.94 (m, 4H); 3C-NMR (100 MHz, CDCl3) & (ppm) 170.6,
148.2, 138.5, 136.4, 135.0, 134.7, 128.1, 127.6, 121.7, 121.4, 117.9, 116.6, 48.1, 43.3, 40.8, 31.6,
15.7; LRMS (ESI) calcd for C1gH20N20 [M+H]+: 281.16, found 281.47

(0]

NH
¢} N

MeO _

methyl 2-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate ( 21 )
Following the general procedure IV, substrate (24 mg, 0.1 mmol), Ag.COs (28 mg, 0.1 mmol),
Pd(OAC)2 (2.2 mg, 0.01 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
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°C for 4h. Then methyl 2-iodoacetate (40 mg, 0.2 mmol), (BnO),POOH ( 8 mg, 0.03 mmol) and
Ag2CO3(28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=5: 1). Finally, compound ( 21 ) (22 mg) was isolated in 72% yield.
Rf = 0.1(petroleum ether: ethyl acetate=3: 1)

'H-NMR (400 MHz, CDCls3) & (ppm) 9.94 (s, 1H), 8.83-8.78 (m, 2H), 8.17 (dd, J =8.3Hz,J=1.6
Hz, 1H), 7.54-7.45 (m, 3H), 3.72 (s, 3H), 2.93 (s, 2H), 2.80 (s, 2H), 2.27-2.20 (m, 2H), 2.13-1.99
(m, 4H); 3C-NMR (100 MHz, CDCls) & (ppm) 172.4, 170.0, 148.0, 138.3, 136.2, 134.4, 127.8,
127.2, 1215, 121.4, 116.4, 51.2, 46.0, 42.3, 39.1, 32.4, 15.6; LRMS (ESI) calcd for C1gH20N203
[M+H]+: 313.15, found 313.72

O

NH

2-(1-(2-oxo-2-phenylethyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 22 )

Following the general procedure IV, substrate (72 mg, 0.3 mmol), Ag.COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 2-iodo-1-phenylethan-1-one (148 mg, 0.6 mmol), (BnO),POOH (24 mg, 0.09
mmol) and Ag.CO3(83 mg, 0.3 mmol) were added. The tube was sealed and heated at 100 °C for
6.5 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 22 ) (45 mg) was
isolated in 42% vyield. Rf = 0.3(petroleum ether: ethyl acetate=10: 1)

IH-NMR (400 MHz, CDCl3) & (ppm) 9.80 (s, 1H), 8.73-8.65 (m, 2H), 8.11 (dd, J= 8.0 Hz, J = 1.2
Hz, 1H), 7.97 (d, J = 7.2 Hz, 2H), 7.51-7.36 (m, 6H), 3.52 (s, 2H), 3.09 (s, 2H), 2.31-2.24 (m, 2H),
2.15-1.98 (m, 4H); 3C-NMR (100 MHz, CDCl3) & (ppm) 200.0, 170.9, 148.2, 138.5, 137.9, 136.3,
134.6, 133.0, 128.6, 128.2, 128.0, 127.4, 121.6, 121.5, 116.5, 45.94, 45.88, 39.5, 33.4, 16.4;
LRMS (ESI) calcd for Ca3H22N20, [M+H]+: 359.17, found 359.20

O
NH

2-(1-methylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 23)

Following the general procedure 1V, substrate (48 mg, 0.20 mmol), Ag.COs (55 mg, 0.2 mmol),
Pd(OAC), (4.4 mg, 0.02 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then iodomethane (57 mg, 0.4 mmol), (BnO),POOH ( 17 mg, 0.06 mmol) and
Ag.CO3(55 mg, 0.2 mmol) were added. The tube was sealed and heated at 100 °C for 4 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=15: 1). Finally, compound ( 23 ) (24 mg) was isolated in 48% yield.
Rf = 0.5(petroleum ether: ethyl acetate=5: 1)

!H-NMR (400 MHz, CDCls) & (ppm) 9.76 (s, 1H), 8.79 (s, 2H), 8.14 (d, J = 8.2 Hz, 1H),
7.54-7.42 (m, 3H), 2.64 (s, 2H), 2.21-2.15 (m, 2H), 2.01-1.87 (m, 4H), 1.34 (s, 3H); *C-NMR

N

AN

=
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(100 MHz, CDCls) & (ppm) 170.7, 148.2, 138.5, 136.5, 134.7, 128.1, 127.5, 121.7, 121.4, 116.5,
50.6, 37.9, 33.9, 26.4, 15.6; LRMS (ESI) calcd for C1sH1sN2O [M+H]+: 255.14, found 255.17

2-(1-methoxycyclobutyl)-N-(quinolin-8-yl)acetamide ( 24 )

Following the general procedure IV, substrate (72 mg, 0.3 mmol), Ag.COs (83 mg, 0.3 mmol),
Pd(OAC), (6.6 mg, 0.03 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then I3* (167 mg, 0.6 mmol), Pd(OAc), (6.6 mg, 0.03 mmol) and MeOH (5 ml) were
added. The tube was sealed and heated at 100 °C for 12 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (petroleum ether: ethyl acetate=7: 1).
Finally, compound ( 24 ) (42 mg) was isolated in 52% yield. Rf = 0.25(petroleum ether: ethyl
acetate=5: 1)

!H-NMR (400 MHz, CDCls) & (ppm) 10.86 (s, 1H), 8.83-8.78 (m, 2H), 8.13 (d, J = 8.2 Hz, 1H),
7.54-7.41 (m, 3H), 3.47 (s, 3H), 2.93 (s, 2H), 2.44-2.36 (m, 2H), 2.06-2.00 (m, 2H), 1.81-1.70 (m,
2H); 3C-NMR (100 MHz, CDCls) & (ppm) 169.6, 148.3, 139.0, 136.2, 135.2, 128.1, 127.5, 121.6,
121.5, 116.9, 78.2, 50.2, 44.5, 30.8, 12.3; LRMS (ESI) calcd for CisH1sN20, [M+H]+: 271.14,
found 271.19

NH

@)

2-(1-(4-acetylphenyl)-3,3-dimethylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 25)

Following the general procedure I, substrate (27 mg, 0.10 mmol), Ag2COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-(4-iodophenyl)ethan-1-one (49 mg, 0.2 mmol), Pd(OAc)2 (2.2 mg, 0.01 mmol)
and Ag2COs3 (28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 25) (32 mg) was isolated in 83% yield.
Rf = 0.2(petroleum ether: ethyl acetate=5: 1)

IH-NMR (400 MHz, CDCl3) & (ppm) 9.12 (s, 1H), 8.61-8.56 (m, 2H), 8.07 (dd, J=8.3 Hz,J= 1.5
Hz, 1H), 7.78 (d, J = 8.4 Hz, 2H), 7.48-7.34 (m, 5H), 2.99 (s, 2H), 2.56-2.48 (m, 4H), 2.40 (s, 3H),
1.28 (s, 3H), 0.96 (s, 3H); 13C-NMR (100 MHz, CDCl3) & (ppm) 197.8, 169.1, 154.8, 147.9, 138.2,
136.3, 134.9, 134.3, 128.6, 127.8, 127.4, 126.8, 121.6, 121.5, 116.4, 54.2, 46.8, 38.7, 31.3, 30.8,
29.9, 26.6; HRMS (ESI) calcd for CasHasN202 [M+H]+: 387.20725, found 387.20834
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2-(3,3-dimethyl-1-(3-oxocyclohex-1-en-1-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 26 )
Following the general procedure I, substrate (27 mg, 0.10 mmol), Ag2COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 3-iodocyclohex-2-en-1-one (44 mg, 0.2mmol), Pd(OAc), (2.2 mg, 0.01 mmol)
and Ag2C0O3(28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=4: 1). Finally, compound ( 26 ) (25 mg) was isolated in 70% yield.
Rf = 0.2(petroleum ether: ethyl acetate=3: 1)
'H-NMR (400 MHz, CDCls) & (ppm) 9.63 (s, 1H), 8.76-8.75 (m, 1H), 8.68-8.66 (m, 1H), 8.14 (d,
J =8.2 Hz, 1H), 7.50-7.26 (m, 3H), 6.13 (s, 1H), 2.94 (s, 2H), 2.41 (t, J = 5.8 Hz, 2H), 2.34 (t, J =
6.4 Hz, 2H), 2.29 (m, 4H), 2.01-1.95 (m, 2H), 1.25 (s, 3H), 1.08 (s, 3H); 3C-NMR (100 MHz,
CDCls) 8 (ppm) 197.8, 169.1, 154.8, 147.9, 138.2, 136.3, 134.9, 134.3, 128.6, 127.8, 127.4, 126.8,
121.6, 1215, 116.4, 54.2, 46.8, 38.7, 31.3, 30.8, 29.9, 26.6; LRMS (ESI) calcd for Ca3H2sN20-
[M+H]+: 364.20, found 364.35

0]
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2-(3,3-dimethyl-1-((triisopropylsilyl)ethynyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 27 )
Following the general procedure Ill, substrate (27 mg, 0.1 mmol), Ag2COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then (bromoethynyl)triisopropylsilane (52 mg, 0.2 mmol), Pd(OAc). (2.2 mg, 0.01
mmol), AgOAc (33 mg, 0.2 mmol) and LiCl (4 mg, 0.1 mmol) were added. The tube was sealed
and heated at 100 °C for 12 h. After completion of the reaction, the residue was purified by silica
gel column chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 27 ) (24
mg) was isolated in 53% yield. Rf = 0.6(petroleum ether: ethyl acetate=5: 1)

IH-NMR (400 MHz, CDCls) & (ppm) 9.88 (s, 1H), 8.80-8.77 (m, 2H), 8.14 (dd, J=8.2 Hz, J= 1.4
Hz, 1H), 7.53-7.41 (m, 3H), 2.82 (s, 2H), 2.36-2.26 (m, 4H), 1.39 (s, 3H), 1.14 (s, 3H), 0.86-0.85
(m, 21H); BC-NMR (100 MHz, CDCls3) & (ppm) 169.2, 148.1, 138.7, 136.3, 134.8, 128.0, 127.5,
121.51, 121.46, 116.8, 115.1, 82.1, 51.1, 48.1, 31.7, 30.7, 30.1, 28.7, 18.6, 11.3; LRMS (ESI)
calcd for CogHaoN20Si [M+H]*: 449.29, found 449.17

0]
NH
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2-(3,3-dimethyl-1-(4-methylbenzyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 28 )

Following the genenal procedure 111, amide (27 mg, 0.1 mmol), Pd(OAc). (2.2 mg, 0.01 mmol),
Ag2CO3(28 mg, 0.1 mmol) and t-amylOH (2 ml) were used. The tube was sealed and heated at
100 °C for 12 h. Then (bromomethyl)benzene (37 mg, 0.2 mmol), Pd(OAc). (2.2 mg, 0.01 mmol)
and K2CO3(28 mg, 0.2 mmol) were added. The tube was sealed and heated at 100 °C for another
55 h. After completion of the reaction, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate=15: 1). Finally, compound ( 28 ) (22 mg) was
isolated in 60% yield. Rf = 0.7(petroleum ether: ethyl acetate=5: 1)

!H-NMR (400 MHz, CDCls) 6 (ppm) 9.71 (s, 1H), 8.83-8.80 (m, 2H), 8.17 (d, J = 8.2 Hz, 1H),
7.57-7.44 (m, 3H), 8.15 (d, J = 7.8 Hz, 2H), 8.06 (d, J = 6.8 Hz, 2H), 3.02 (s, 2H), 2.65 (s, 2H),
2.31 (s, 3H), 2.11-1.99 (m, 4H), 1.17 (s, 3H), 1.10 (s, 3H); *C-NMR (100 MHz, CDCl3) & (ppm)
170.8, 148.2, 138.6, 136.5, 136.3, 135.6, 134,8, 130.3, 128.9, 128.1, 127.6, 121.7, 121.4, 116.6,
47.8, 45.8, 44.9, 33.3, 32.1, 31.6, 28.3, 21.2; LRMS (ESI) calcd for CzsH2sN.0 [M+H]*: 373.22,
found 373.57

2-(1-methoxy-3,3-dimethylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 29)

Following the general procedure IV, substrate (27 mg, 0.1 mmol), Ag.COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then I¥* (56 mg, 0.2 mmol), Pd(OAc), (2.2 mg, 0.01 mmol) and MeOH (5 ml) were
added. The tube was sealed and heated at 100 °C for 20 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (petroleum ether: ethyl acetate=8: 1).
Finally, compound ( 29 ) (16 mg) was isolated in 55% vyield. Rf = 0.3(petroleum ether: ethyl
acetate=5: 1)

IH-NMR (400 MHz, CDCl3) & (ppm) 10.78 (s, 1H), 8.85-8.78 (m, 2H), 8.13 (dd, J = 8.4 Hz, J =
1.2 Hz, 1H), 7.54-7.41 (m, 3H), 3.43 (s, 3H), 2.93 (s, 2H), 2.22 (d, J = 13.6 Hz, 2H), 1.97 (d, J =
10.8 Hz, 2H), 1.22 (s, 3H), 1.19 (s, 3H); 13C-NMR (100 MHz, CDCls) & (ppm) 169.4, 148.5, 139.1,
136.2, 135.2,130.3, 128.6, 128.1, 127.5, 121.6, 117.0, 73.2, 49.9, 46.6, 43.8, 31.2, 30.1, 29.8, 26.8;
LRMS (ESI) calcd for C1gH2:N20, [M+H]*: 299.17, found 299.64

o

NH
N

N

=

N-(quinolin-8-yl)-2-(1,3,3-trimethylcyclobutyl)acetamide ( 30 )

Following the general procedure 1V, substrate (27 mg, 0.10 mmol), Ag.COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 2 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then iodomethane (28 mg, 0.2 mmol), (BnO),POOH (8 mg, 0.03 mmol) and
Ag2C0O3(28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h. After
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completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=15: 1). Finally, compound ( 30 ) (20 mg) was isolated in 71% yield.
Rf = 0.7(petroleum ether: ethyl acetate=5: 1)

'H-NMR (400 MHz, CDCls) & (ppm) 9.75 (s, 1H), 8.81-8.77 (m, 2H), 8.15 (dd, J=8.3Hz,J=15
Hz, 1H), 7.55-7.43 (m, 3H), 2.66 (s, 2H), 2.09 (d, J = 12.6 Hz, 2H), 1.83 (d, J = 12.8 Hz, 2H),
1.36 (s, 3H), 1.19 (s, 3H), 1.17 (s, 3H); *3C-NMR (100 MHz, CDCls) § (ppm) 207.1, 170.8, 148.3,
138.5, 136.5, 134.7, 128.1, 127.6, 121.7, 121.4, 116.5, 52.1, 46.9, 32.2, 31.6, 31.1, 29.4, 29.0, 28.0;
LRMS (ESI) calcd for C1gH22N20 [M+H]*: 283.39, found 283.76

O

Iz

N

O,N

2.87:1
2-(3-methyl-1-(3-nitrophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 31 )
Following the general procedure I, substrate (25 mg, 0.10 mmol), Ag2COs (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-iodo-3-nitrobenzene (50 mg, 0.2 mmol), Pd(OAc). (2.2 mg, 0.01 mmol) and
Ag2CO3 (28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h. After
completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 31 ) (25 mg) was isolated in 67% yield.
Rf = 0.4(petroleum ether: ethyl acetate=5: 1)
major product
!H-NMR (400 MHz, CDCls) & (ppm) 9.28 (s, 1H), 8.65-8.57 (m, 2H), 8.35 (t, J = 1.6 Hz, 1H),
8.12-8.08 (m, 1H), 7.97-7.95 (m, 1H), 7.53-7.28 (m, 4H), 3.01 (s, 2H), 2.84-2.79 (m, 2H),
2.32-2.19 (m, 3H), 1.18 (d, J = 6.4 Hz, 3H); LRMS (ESI) calcd for C1gH22N20, [M+H]*: 376.16,
found 376.23

0]

Iz

Nx

© 1.11:1

2-(1-(4-acetylphenyl)-3-methylcyclobutyl)-N-(quinolin-8-yl)acetamide ( 32)

Following the general procedure I, substrate (25 mg, 0.10 mmol), Ag.COz (28 mg, 0.1 mmol),
Pd(OAC), (2.2 mg, 0.01 mmol) and 1 ml toluene were used. The tube was sealed and heated at 100
°C for 4h. Then 1-(4-iodophenyl)ethan-1-one (49 mg, 0.2 mmol), Pd(OAc)2 (2.2 mg, 0.01 mmol)
and Ag2COs3 (28 mg, 0.1 mmol) were added. The tube was sealed and heated at 100 °C for 12 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=8: 1). Finally, compound ( 32 ) (24 mg) was isolated in 65% vyield.
Rf = 0.2(petroleum ether: ethyl acetate=5: 1)

!H-NMR (400 MHz, CDCl3) 8 (ppm) 9.24 (s, 0.47H), 9.16 (s, 0.53H), 8.63-8.53 (m, 2.02H),
8.10-8.06 (m, 1.06H), 7.85-7.76 (m, 2.08H), 7.54-7.28 (m, 4.32H), 3.01 (s, 1.08H), 2.98 (s, 1H),
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2.84-2.75 (m, 2.1H), 2.70-2.63 (m, 0.66H), 2.45 (s, 1.47H), 2.40 (s, 1.64H), 2.21-2.18 (m, 1.58H),
2.08-2.03 (M, 1.56H), 1.16 (d, J = 6.4 Hz, 1.55H), 1.08 (d, J = 6.4 Hz, 1.73H); LRMS (ESI) calcd
for C1gH22N202 [M+H]*: 373.18, found 373.32

2-((1s,2R,4S)-2,4-bis(benzo[d][1,3]dioxol-5-yl)-1-(4-fluorophenyl)cyclobutyl)-N-(quinolin-8-y
lacetamide ( 33)

Following the general procedure I, 2-(1-(4-fluorophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide
(33 mg, 0.10 mmol), Ag.COz (28 mg, 0.1 mmol), Pd(OAc). (2.2 mg, 0.01 mmol),
5-iodobenzo[d][1,3]dioxole (50 mg, 0.2 mmol) and 1 ml toluene were used. The tube was sealed
and heated at 100 °C for 12 h. After completion of the reaction, the residue was purified by silica
gel column chromatography (petroleum ether: ethyl acetate=5: 1). Finally, compound ( 33 ) (45
mg) was isolated in 78% yield. Rf = 0.3(petroleum ether: ethyl acetate=3: 1)

!H-NMR (400 MHz, CDCl3) & (ppm) 8.83 (s, 1H), 8.62 (dd, J = 4.2 Hz, J = 1.6 Hz, 1H), 8.23 (dd,
J=16Hz, J=7.4Hz 1H), 8.05 (dd, J = 1.6 Hz, J = 8.3 Hz, 1H), 7.60-7.57 (m, 2H), 7.39-7.28
(m, 3H), 7.20 (t, J = 8.7 Hz, 2H), 6.82-6.79 (m, 4H), 6.63 (d, J = 7.9 Hz, 2H), 5.67 (d, J = 1.5 Hz,
2H), 5.54 (d, J = 1.5 Hz, 2H), 3.93-3.88 (m, 2H), 2.92-2.84 (m, 1H), 2.71 (s, 2H), 2.47-2.40 (m,
1H); 3C-NMR (100 MHz, CDCls3) & (ppm) 168.7, 161.7 (d, J = 243.0 Hz), 147.7, 147.6, 146.5,
142.3 (d, J = 3.3 Hz), 138.2, 136.0, 134.6, 132.4, 127.76 (d, J = 5.9 Hz), 127.72, 127.3, 121.6,
121.4, 120.8, 116.3, 115.7 (d, J = 21.0 Hz), 109.1, 108.2, 100.9, 55.7, 46.1, 39.4, 25.1; HRMS
(ESI) calcd for CssH27FN2Os [M+H]*: 575.19823, found 575.19980

methyl  2-((1r,2R,4S)-1-(2-0x0-2-(quinolin-8-ylamino)ethyl)-2,4-di-p-tolylcyclobutyl)acetate
(34)

Following the general procedure I, methyl
2-(1-(2-ox0-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate (31 mg, 0.10 mmol), Ag.COs (28 mg,
0.1 mmol), Pd(OACc)2 (2.2 mg, 0.01 mmol), 1-iodo-4-methylbenzene (44 mg, 0.2 mmol) and 1
ml toluene were used. The tube was sealed and heated at 100 °C for 12 h. After completion of the
reaction, the residue was purified by silica gel column chromatography (petroleum ether: ethyl
acetate=5: 1). Finally, compound ( 34 ) (22 mg) was isolated in 45% yield.

Rf = 0.45(petroleum ether: ethyl acetate=5: 1)

!H-NMR (400 MHz, CDCls) & (ppm) 8.78 (dd, J = 4.2 Hz, J = 1.7 Hz, 1H), 8.61 (s, 1H), 8.32 (dd,
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J=6.1Hz, J=2.9Hz, 1H), 8.09 (dd, J = 8.2 Hz, J = 1.7 Hz, 1H), 7.44-7.37 (m, 3H), 7.22 (d, J =
8.0 Hz, 4H), 6.90 (d, J = 7.8 Hz, 4H), 3.79 (s, 3H), 3.77-3.72 (m, 2H), 3.40 (s, 2H), 2.92-2.84 (m,
1H), 2.41-2.34 (m, 1H), 2.17 (s, 2H), 1.77 (s, 6H); 3C-NMR (100 MHz, CDCl3) § (ppm) 173.1,
169.7, 147.6, 137.9, 136.2, 136.15, 134.8, 129.1, 127.9, 127.8, 127.4, 121.4, 120.9, 116.0, 51.6,
50.5, 43.8, 38.4, 23.1, 20.5; LRMS (ESI) calcd for CaHaoN203 [M+H]*: 493.24, found 493.63

methyl
2-((1r,2R,45)-2,4-bis(4-fluorophenyl)-1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetat
e(35)

Following the general procedure l, methyl
2-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate (31 mg, 0.10 mmol), Ag2COs (28 mg,
0.1 mmol), Pd(OAc) (2.2 mg, 0.01 mmol), 1-fluoro-4-iodobenzene (44 mg, 0.2 mmol) and 1 ml
toluene were used. The tube was sealed and heated at 100 °C for 12 h. After completion of the
reaction, the residue was purified by silica gel column chromatography (toluene: ethyl acetate=60:
1). Finally, compound ( 35) (16 mg) was isolated in 32% yield.

Rf = 0.36(petroleum ether: ethyl acetate=5: 1)

'H-NMR (400 MHz, CDCls) & (ppm) 8.76-8.75 (m, 2H), 8.31 (d, J = 6.1 Hz, 1H), 8.12-8.10 (m,
1H), 7.44-7.38 (m, 3H), 7.31-7.28 (m, 4H), 6.82 (t, J = 8.6 Hz, 4H), 3.79 (s, 3H), 3.74 (t, J = 10.4
Hz, 2H), 3.39 (s, 2H), 2.85-2.76 (m, 1H), 2.46-2.40 (m, 1H), 2.20 (s, 2H); 3C-NMR (100 MHz,
CDCl3) 6 (ppm) 172.9, 169.2, 161.7 (d, J = 245.3 Hz), 147.8, 137.9, 136.4, 134.7 (d, J = 3.0 Hz),
134.3, 1295 (d, J = 7.8 Hz), 127.9, 127.3, 121.5, 121.4, 116.1, 115.2 (d, J = 21.1 Hz), 51.7, 50.4,
43.7, 43.6, 37.9, 24.0; LRMS (ESI) calcd for C3oH26F2N203 [M+H]*: 501.19, found 501.57

methyl
2-((1r,2R,45)-2,4-bis(4-acetylphenyl)-1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate
(36)

Following the general procedure I, methyl
2-(1-(2-ox0-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate (31 mg, 0.10 mmol), Ag.COs (28 mg,
0.1 mmol), Pd(OACc). (2.2 mg, 0.01 mmol), 1-(4-iodophenyl)ethan-1-one (44 mg, 0.3 mmol) and
1 ml toluene were used. The tube was sealed and heated at 100 °C for 16 h. After completion of
the reaction, the residue was purified by silica gel column chromatography (petroleum ether: ethyl
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acetate=3: 1). Finally, ( 36 ) (22 mg) was isolated in 40% yield.

Rf = 0.2(DCM: ethyl acetate=10: 1)

'H-NMR (400 MHz, CDCls) & (ppm) 8.75-8.74 (m, 1H), 8.69 (s, 1H), 8.29-8.26 (m, 1H), 8.06 (dd,
J=8.2Hz, J=16 Hz, 1H), 7.71 (d, J = 8.2 Hz, 4H), 7.45-7.41 (m, 5H), 7.35-7.34 (m, 2H),
3.92-3.87 (m, 2H), 3.82 (s, 3H), 3.00 (dd, J = 22.0 Hz, J = 11.0 Hz, 1H), 2.53-2.46 (m, 1H), 2.17
(s, 2H), 2.15 (s, 6H); *C-NMR (100 MHz, CDCls) & (ppm) 197.1, 172.7, 168.8, 148.1, 144.5,
136.3, 135.4, 134.4, 128.5, 128.2, 127.9, 127.3, 121.7, 121.4, 115.8, 51.9, 51.0, 44.2, 43.6, 38.3,
26.2, 23.1; LRMS (ESI) calcd for CasH32N20s [M+H]*: 549.23, found 548.67

methyl
2-((1r,2R,45)-1-(2-0x0-2-(quinolin-8-ylamino)ethyl)-2,4-bis((triisopropylsilyl)ethynyl)cyclobu
tyl)acetate ( 37)

Following the general procedure i, methyl
2-(1-(2-oxo0-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate (31 mg, 0.10 mmol),
(bromoethynytriisopropylsilane (52 mg, 0.2 mmol), Pd(OAc). (2.2 mg, 0.01 mmol), AgOAc (33
mg, 0.2 mmol), LiCl (4 mg, 0.1 mmol) and toluene (2 mL) were added. The tube was sealed and
heated at 100 °C for 12 h. After completion of the reaction, the residue was purified by silica gel
column chromatography (petroleum ether: ethyl acetate=10: 1). Finally, compound ( 37 ) (30 mg)
was isolated in 45% yield. Rf = 0.6(petroleum ether: ethyl acetate=5: 1)

IH-NMR (400 MHz, CDCls) & (ppm) 9.89 (s, 1H), 8.79-8.70 (m, 3H), 8.14 (dd, J =8.2 Hz, J= 1.5
Hz, 1H), 7.50-7.41 (m, 3H), 3.65 (s, 3H), 3.36 (5, 2H), 2.23 (s, 2H), 3.18-3.14 (m, 2H), 2.86-2.78
(m, 1H), 2.16-2.10 (m, 1H), 1.00-0.98 (m, 42H); 3C-NMR (100 MHz, CDCl3) & (ppm) 171.8,
169.2, 148.0, 138.4, 136.2, 134.9, 127.9, 127.4, 121.5, 129.9, 116.4, 108.1, 85.7, 51.6, 44.0, 42.9,
39.1, 33.5, 32.7, 18.7, 11.4; LRMS (ESI) calcd for C490HsoN203Si> [M+H]*: 673.41, found 673.36

TIPS

Following the general procedure I,
2-(1-(3-oxocyclohex-1-en-1-yl)cyclobutyl)-N-(quinolin-8-yl)acetamide (33 mg, 0.10 mmol),
(bromoethynyhtriisopropylsilane (52 mg, 0.2 mmol), Pd(OAc). (2.2 mg, 0.01 mmol), AgOAc (33
mg, 0.2 mmol), LiCl (4 mg, 0.1 mmol) and toluene (2 mL) were added. The tube was sealed and
heated at 100 °C for 12 h. After completion of the reaction, the residue was purified by silica gel
column chromatography (petroleum ether: ethyl acetate=5: 1). Finally, compound ( 38a ) (5 mg)
and compound ( 38b ) (35 mg) was isolated in 10% and 50% yield.
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2-((1S,2R)-1-(3-oxocyclohex-1-en-1-yl)-2-((triisopropylsilyl)ethynyl)cyclobutyl)-N-(quinolin-
8-yl)acetamide ( 38a)

Rf = 0.2(petroleum ether: ethyl acetate=5: 1)

'H-NMR (400 MHz, CDCls3) & (ppm) 9.71 (s, 1H), 8.75-8.66 (m, 2H), 8.14 (dd, J=8.4 Hz,J=1.6
Hz, 1H), 7.50-7.42 (m, 3H), 5.96 (s, 1H), 3.20-3.05 (m, 3H), 2.51-2.22 (m, 8H), 2.11-2.07 (m, 1H),
1.96-1.94 (m, 1H), 1.12-1.08 (m, 25H); **C-NMR (100 MHz, CDCl3) & (ppm) 199.7, 168.9, 168.6,
148.3, 138.4, 136.5, 134.3, 128.1, 127.5, 125.4, 121.8, 116.7, 107.0, 86.0, 49.9, 43.3, 37.8, 36.7,
27.2, 25.6, 23.8, 18.8, 11.5; HRMS (ESI) calcd for Cs2H42N20,Si [M+H]*: 515.30938, found
515.31020

TIPS

2-((1R,2R)-1-(3-oxocyclohex-1-en-1-y1)-2,4-bis((triisopropylsilyl)ethynyl)cyclobutyl)-N-(quin
olin-8-yl)acetamide ( 38b )
Rf = 0.5(petroleum ether: ethyl acetate=5: 1)
'H-NMR (400 MHz, CDCls) & (ppm) 9.84 (s, 1H), 8.75-8.72 (m, 2H), 8.11 (d, J = 8.2 Hz, 1H),
7.46-7.39 (m, 3H), 6.28 (s, 1H), 3.42 (s, 2H), 3.23 (t, J = 8.9 Hz, 2H), 2.64-2.61 (m, 1H),
2.50-2.47 (m, 2H), 2.41-2.38 (m, 2H), 2.22-2.20 (m, 1H), 2.07-2.02 (m, 2H), 0.96-0.91 (m, 42H);
13C-NMR (100 MHz, CDCls) & (ppm) 199.7, 167.8, 167.6, 148.3, 138.7, 136.2, 134.9, 127.9,
127.2,125.3, 121.6, 121.4, 117.0, 105.9, 86.6, 52.8, 40.3, 37.8, 33.1, 32.4, 26.1, 23.0, 18.7, 18.6,
11.8, 11.4; LRMS (ESI) calcd for Ca3He2N20,Si, [M+H]*: 695.43, found 695.41

Za

(o)

Z

N |
Ho e
NO,

2-((1R,2R)-1-(3-nitrophenyl)-2,4-bis((triisopropylsilyl)ethynyl)cyclobutyl)-N-(quinolin-8-yl)a
cetamide (39)

Following the general procedure 111, 2-(1-(3-nitrophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide
(36 mg, 0.10 mmol), (bromoethynyl)triisopropylsilane (52 mg, 0.2 mmol), Pd(OAc)2 (2.2 mg,
0.01 mmol), AgOAc (33 mg, 0.2 mmol), LiCl (4 mg, 0.1 mmol) and toluene (2 mL) were added.
The tube was sealed and heated at 100 °C for 10 h. After completion of the reaction, the residue
was treated with TBAF in THF at room temperature for an hour and purified by silica gel column
chromatography (petroleum ether: ethyl acetate=20: 1). Finally, compound ( 39 ) (20 mg) was
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isolated in 48% yield.

IH-NMR (400 MHz, CDCl3) & (ppm) 9.90 (s, 1H), 8.78-8.77 (d, 1H), 8.49-8.47 (d, 1H), 8.23 (s,
1H), 8.13 (d, J = 8.4 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H), 7.73 (d, J = 7.9 Hz, 1H), 7.51-7.39 (m, 4H),
3.51 (s, 2H), 3.42-3.36 (m, 2H), 2.76-2.69 (m, 1H), 2.48-2.40 (m, 3H); *C-NMR (100 MHz,
CDCls) 6 (ppm) 167.92, 149.05, 148.22, 148.01, 138.41, 136.38, 134.37, 132.15, 129.13, 127.98,
127.41, 121.86, 121.60, 121.47, 120.68, 116.75, 82.32, 74.38, 51.31, 42.56, 33.54, 31.88; LRMS
(ESI) calcd for CosH19N303 [M+H]*: 410.14, found 410.09

N
H N\I
MeO
methyl  2-((1r,2R,4S)-2,4-dimethyl-1-(2-0x0-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate
(40)
Following the general procedure v, methyl

2-(1-(2-oxo-2-(quinolin-8-ylamino)ethyl)cyclobutyl)acetate (31 mg, 0.10 mmol), Ag.COs (28 mg,
0.1 mmol), Pd(OACc). (2.2 mg, 0.01 mmol), iodomethane (28 mg, 0.2 mmol), (BnO),POOH (8 mg,
0.03 mmol) and MeOH (2mL) were added. The tube was sealed and heated at 140 °C for 14 h.
After completion of the reaction, the residue was purified by silica gel column chromatography
(petroleum ether: ethyl acetate=7: 1). Finally, compound ( 43 ) (19 mg, white solid) was isolated
in 55% vyield. Rf = 0.4(petroleum ether: ethyl acetate=5: 1)

1H-NMR (400 MHz, CDCls) & (ppm) 9.88 (s, 1H), 8.83-8.82 (m, 1H), 8.76-8.75 (m, 1H), 8.15 (d,
J = 7.6 Hz, 1H), 7.51-7.43 (m, 3H), 3.63 (s, 3H), 2.97 (s, 2H), 2.91 (s, 2H), 2.28-2.17 (m, 3H),
1.25-1.21 (m, 1H), 1.09 (d, J = 6.8 Hz, 6H); *C-NMR (100 MHz, CDCls)  (ppm) 173.2, 171.1,
148.2, 138.5, 136.5, 134.9, 128.1, 127.5, 121.7, 121.3, 116.5, 51.3, 44.7, 43.6, 37.7, 35.2, 33.2,
17.1; LRMS (ESI) calcd for CxoH24N203 [M+H]*: 341.18, found 341.65

/
: e g
) — R L
- @HN\l /© H

F F

N\l

F

Following the general procedure 111, 2-(1-(4-fluorophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide
(33 mg, 0.10 mmol), (bromoethynyl)triisopropylsilane (52 mg, 0.2 mmol), Pd(OAc)2 (2.2 mg,
0.01 mmol), AgOAc (33 mg, 0.2 mmol), LiCl (4 mg, 0.1 mmol) and toluene (2 mL) were added.
The tube was sealed and heated at 100 °C for 12 h. After completion of the reaction, the residue
was treated with TBAF in THF at room temperature for an hour and purified by silica gel column
chromatography (petroleum ether: ethyl acetate=20: 1). Finally, compound ( 41a ) (4 mg) and
compound (41b) (15 mg)was isolated in 11% and 40% vyield.
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REe

2-((1S,2S)-2-ethynyl-1-(4-fluorophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 41a)
!H-NMR (400 MHz, CDCls) & (ppm) 9.83 (s, 1H), 8.75-8.74 (d, 1H), 8.54-8.52 (dd, 1H),
8.13-8.10 (d, 1H), 7.44-7.35 (m, 5H), 7.02-6.98 (t, J = 8.0 Hz, 2H), 3.45 (s, 2H), 3.38-3.33 (m,
2H), 2.71-2.64 (m, 1H), 2.43-2.38 (m, 3H); *C-NMR (100 MHz, CDCls) § (ppm) 168.49, 162.86,
160.43, 147.86, 142.69, 142.65, 138.58, 136.35, 134.73, 128.03, 127.53, 127.37, 127.29, 121.55,
121.32, 116.94, 115.41, 115.20, 83.07, 74.01, 51.25, 43.22, 33.87, 31.85; LRMS (ESI) calcd for
Ca3H19FN20 [M+H]*: 359.15, found 359.56

| "&

=
0

V4

z

N

F

2-((1s,2R,4S)-2,4-diethynyl-1-(4-fluoropheny)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 41b )
Rf = 0.6(petroleum ether: ethyl acetate=20: 1)

'H-NMR (400 MHz, CDCls) é (ppm) 9.22 (s, 1H), 8.62-8.61 (m, 2H), 8.10-8.08 (dd, J = 8.4 Hz, J
= 1.2 Hz 1H), 7.48-7.37 (m, 3H), 7.27-7.23 (m, 2H), 6.89-6.85 (t, J = 8.8 Hz, 2H), 3.35-3.27 (m,
2H), 3.02 (d, 1H), 2.79-2.74 (m, 1H), 2.47-2.28 (m, 4H); 3C-NMR (100 MHz, CDCls) & (ppm)
167.92, 149.05, 148.22, 148.01, 138.41, 136.38, 134.37, 132.15, 129.13, 127.98, 127.41, 121.86,
121.60, 121.47, 120.68, 116.75, 82.32, 74.38, 51.31, 42.56, 33.54, 31.88; LRMS (ESI) calcd for
CasH19FN2O [M+H]*: 383.15, found 383.49

O

N
Ho e |
NO,
Cl

2-(1-(4-chloro-3-nitrophenyl)cyclobutyl)-N-(quinolin-8-yl)acetamide ( 42°)
'H-NMR (400 MHz, CDCls3) & (ppm) 9.23 (s, 1H), 8.65-8.57 (m, 2H), 8.09 (dd, J = 1.1 Hz, J=8.2
Hz, 1H), 7.76 (d, J = 2.0 Hz, 1H), 7.46-7.36 (m, 4H), 7.28 (d, J = 8.3 Hz, 1H), 3.04 (s, 2H),
2.59-2.44 (m, 4H), 2.29-2.18 (m, 1H), 1.99-1.90 (m, 1H); *C-NMR (100 MHz, CDCls) & (ppm)
168.6, 149.5, 148.3, 138.1, 136.4, 133.9, 131.6, 131.2, 127.9, 127.3, 124.4, 123.3, 121.8, 121.7,
116.5, 50.0, 45.3, 33.1, 16.0; LRMS (ESI) calcd for C2:H1sCIN3Os [M+H]*: 396.10, found 396.03
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Cl
2-(1-(4-chloro-3-nitrophenyl)cyclobutyl)acetic acid (42)
Rf = 0.36(petroleum ether: ethyl acetate=3: 1)
'H-NMR (400 MHz, CDCls) & (ppm) 10.16 (br, 1H), 7.69 (d, J = 1.8 Hz, 1H), 7.45 (d, J = 8.3 Hz,
1H), 7.35 (dd, J = 1.8 Hz, J = 8.3 Hz, 1H), 2.87 (s, 2H), 2.43-2.37 (m, 4H), 2.16-2.04 (m, 1H),
1.93-1.88 (m, 1H); 3C-NMR (100 MHz, CDCl3) & (ppm) 177.0, 149.0, 147.7, 131.6, 131.2, 124.5,
123.5, 45.6, 44.0, 33.1, 15.9; LRMS (ESI) calcd for C12H12CINO4 [M-H]: 268.05, found 268.12

DL
N
H

2-cyclobutyl-N-(quinolin-8-yl)acetamide (44 )

'H-NMR (400 MHz, CDCl3) & (ppm) 9.78 (s, 1H), 8.81-8.76 (m, 2H), 8.16-8.12 (m, 1H),
7.54-7.41 (m, 3H), 2.94-2.85 (m, 1H), 2.68-2.65 (m, 2H), 2.29-2.22 (m, 2H), 2.00-1.85 (m, 4H);
13C-NMR (100 MHz, CDCls) & (ppm) 171.1, 148.3, 138.5, 136.5, 134.7, 128.0, 127.6, 121.7,
121.4, 116.5, 45.4, 32.9, 28.6, 18.8; HRMS (ESI) calcd for C2:H1sCIN3O3s [M+Na]*: 263.11603,
found 263.11644

Br
(@]
N
/\ H O
~__N

3-(4-acetylphenyl)-6-bromo-N-(quinolin-8-yl)hexanamide ( 45)

'H-NMR (400 MHz, CDCls3) & (ppm) 9.67 (s, 1H), 8.75-8.67 (m, 2H), 8.14 (dd, J =2.0 Hz, J = 8.4
Hz, 1H), 7.89 (dd, J = 1.6 Hz, J = 6.8 Hz, 2H), 7.50-7.38 (m, 5H), 3.50-3.33 (m, 3H), 2.94-2.83
(m, 2H), 2.54 (s, 3H), 2.04-1.92 (m, 1H), 1.91-1.83 (m, 2H), 1.78-1.63 (m, 1H); **C-NMR (100
MHz, CDCls) & (ppm) 197.9, 169.5, 149.3, 148.2, 138.3, 136.5, 136.0, 134.3, 129.1, 128.0, 127.9,
1275, 121.8, 116.6, 45.4, 42.1, 34.5, 33.5, 30.8, 26.7; LRMS (ESI) calcd for C21H1sCIN3Os
[M+H]*: 396.10, found 396.03

N\|
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Crystal Structure of CysH19FN,O

The low temperature [173.0(1)°K] single-crystal X-ray experiments were per-
formed on a SuperNova diffractometer with Cu Kq radiation. Unit cell was obtained
and refined by 9484 reflections with 4.6° < 0 < 76.8°. No decay was observed in data
collection. Raw intensities were corrected for Lorentz and polarization effects, and for
absorption by empirical method. Direct phase determination yielded the positions of
all non-hydrogen atoms. All non-hydrogen atoms were subjected to anisotropic refine-
ment. The hydrogen atoms of carbon atoms were generated geometrically with C-H
bonds of 0.93-0.98 A according to criteria described in the SHELXTL manual
(Bruker, 1997). The hydrogen atoms of nitrogen atoms were found on the difference
Fourier map. They were included in the refinement with Ujso(H) = 1.2Ueq of their
parent atoms. The final full-matric least-square refinement on F? converged with R1 =
0.0627 and wR2 = 0.1395 for 7104 observed reflections [I > 2c(I)]. The final
difference electron density map shows no features. Details of crystal parameters, data
collection and structure refinement are given in Table 1.

Data collection was controlled by CrysAlis*™ (Rigaku, 2016). Computations were
performed using the SHELXTL NT ver. 5.10 program package (Bruker, 1997) on an
IBM PC 586 computer. Analytic expressions of atomic scattering factors were
employed, and anomalous dispersion corrections were incorporated (International

Tables for X-ray Crystallography, 1989). Crystal drawings were produced with XP
(Bruker, 1997).
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Table 1. Details of Data Collection, Processing and Structure Refinement

Sample code
Molecular formula
Molecular weight
Color and habit
Crystal size
Crystal system
Space group

Unit cell parameters

Density (calcd)
Diffractometer
Radiation
Temperature

Scan type

Data collection range

Reflections measured

RaoY-2

C2sH19FN2O

382.42

colorless prism

0.1 x0.3 x0.3 mm

triclinic

P1 (No. 2)
a= 7.2657(2) A
b= 15.2058(5) A
c= 19.3128(8) A
V= 1937.08(12) A3 Z=4

1.311 g/lem®

SuperNova, Dual, Cu at zero, AtlasS2

CuKq, A=1.54178 A

173.0(1)°K

®-scan

8<h<9,-15<k<19,-24<[<22; Omx=76.9°
Total: 17921  Unique (n): 8027 Observed [I > 2o()]: 7104

o=110.971(3)°
B= 99.332(3)°
y = 95.705(2)°
F(000) = 800

Absorption coefficient 0.704 mm’!

Minimum and maximum transmission 0.790, 1.000

No. of variables, p 541

Weighting scheme w=—— ! - P=(F;>+2F2)/3
o (F)+(0.001P)" +3.5P

R1= w (for all reflections) 0.0691 0.0627 (for observed data)

JZ[w(Ff - F)’]
wR2 =

Iw(F,)?

(for all reflections) 0.1424

0.1395 (for observed data)

1.056

2 p2y2
Goofzsz\/Z[w(Fo F)’]
n-p

Largest and mean A/c

0.000, 0.000

Residual extrema in final difference map  -0.258 to 0.348 ¢ A
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Table 2. Atomic coordinates and equivalent isotropic temperature factors* (A2)

Atoms X y z Usa

F(1) 1.0163(3) 0.86393(12) 0.73545(9)  0.0504(5)
F(2) 0.2321(3) 0.13801(13) -0.21801(10) 0.0555(5)
o(1) 0.3112(2) 0.62529(13) 0.33973(10) 0.0332(4)
0Q2) -0.0474(3) 0.28119(15) 0.17231(11) 0.0409(5)
N(1) 0.5247(3) 0.86894(15) 0.59157(13) 0.0336(5)
N(2) 0.4724(3) 0.73466(14) 0.45386(12) 0.0270(4)
N@3) -0.1005(3) 0.28172(15) -0.08086(12) 0.0311(5)
N4) -0.0072(3) 0.27658(15) 0.05707(12) 0.0267(4)
C(1) 0.4371(3) 0.64740(16) 0.39640(13) 0.0240(5)
C(2) 0.5550(3) 0.57489(15) 0.40828(13) 0.0235(5)
C@3) 0.7724(3) 0.60271(15) 0.43274(13) 0.0210(4)
C4) 0.8391(3) 0.67431(16) 0.51354(13) 0.0220(4)
C(5) 0.9373(3) 0.76535(17) 0.53081(14) 0.0278(5)
C(6) 0.9981(4) 0.82944(18) 0.60577(15) 0.0330(6)
C(7) 0.9591(4) 0.80053(18) 0.66233(14) 0.0327(6)
C(®) 0.8644(4) 0.71159(18) 0.64870(14) 0.0307(5)
C) 0.8034(3) 0.64870(16) 0.57331(13) 0.0250(5)
C(10) 0.8692(3) 0.62022(17) 0.37091(13) 0.0257(5)
C(11) 0.8787(4) 0.51226(17) 0.33596(14) 0.0288(5)
C(12) 0.8617(3) 0.50798(16) 0.41375(13) 0.0244(5)
C(13) 0.7776(4) 0.66560(18) 0.32305(14) 0.0315(5)
C(14) 0.7051(5) 0.7016(2) 0.28366(17) 0.0456(7)
C(15) 0.7562(3) 0.42163(17) 0.41411(14) 0.0272(5)
C(16) 0.6701(4) 0.34981(18) 0.41152(16) 0.0333(6)
C(17) 0.3778(3) 0.81227(16) 0.45977(14) 0.0267(5)
C(18) 0.2611(4) 0.82328(19) 0.40132(16) 0.0330(6)
C(19) 0.1822(4) 0.9075(2) 0.41465(19) 0.0405(7)
C(20) 0.2176(4) 0.97878(19) 0.4842(2) 0.0425(7)
C21) 0.3335(4) 0.96884(18) 0.54651(18) 0.0358(6)
C(22) 0.3744(4) 1.03807(19) 0.6216(2) 0.0467(8)
C(23) 0.4844(5) 1.0215(2) 0.67808(19) 0.0485(8)
C(24) 0.5580(5) 0.9362(2) 0.66085(17) 0.0429(7)
C(25) 0.4138(4) 0.88510(17) 0.53473(15) 0.0293(5)
C(206) 0.0222(3) 0.24841(17) 0.11711(14) 0.0270(5)
C(27) 0.1394(3) 0.16968(17) 0.10997(14) 0.0270(5)
C(28) 0.3334(3) 0.18025(16) 0.08829(14) 0.0255(5)
C(29) 0.3163(3) 0.16981(16) 0.00648(14) 0.0263(5)
C(30) 0.3896(4) 0.24292(18) -0.01401(15) 0.0315(5)
C@31) 0.3649(4) 0.23230(19) -0.08939(16) 0.0368(6)
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(Table 2. continued)

Atoms X y z Usa

C(32) 0.2645(4) 0.1478(2) -0.14340(15) 0.0366(6)
C(33) 0.1929(4) 0.07291(19) -0.12679(16) 0.0407(6)
C(34) 0.2201(4) 0.08490(18) -0.05085(16) 0.0351(6)
C(35) 0.4807(3) 0.26542(17) 0.15033(15) 0.0299(5)
C(36) 0.5342(4) 0.1976(2) 0.19127(17) 0.0382(6)
C(@37) 0.4577(4) 0.11317(18) 0.11385(16) 0.0340(6)
C(38) 0.4176(4) 0.35457(18) 0.18924(15) 0.0328(6)
C(39) 0.3617(4) 0.4265(2) 0.21814(16) 0.0391(6)
C(40) 0.3653(4) 0.02150(19) 0.11015(17) 0.0377(6)
C@41) 0.2901(5) -0.0532(2) 0.1056(2) 0.0452(7)
C(42) -0.0978(3) 0.35159(16) 0.05170(14) 0.0250(5)
C(43) -0.1414(4) 0.42200(18) 0.11185(15) 0.0311(5)
C(44) -0.2245(4) 0.49701(19) 0.10097(17) 0.0378(6)
C(45) -0.2644(4) 0.50234(18) 0.03141(17) 0.0357(6)
C(46) -0.2251(3) 0.43013(17) -0.03224(15) 0.0298(5)
C@47) -0.2651(4) 0.4294(2) -0.10654(17) 0.0373(6)
C(48) -0.2221(4) 0.3576(2) -0.16462(17) 0.0415(7)
C(49) -0.1400(4) 0.2853(2) -0.14903(16) 0.0390(6)
C(50) -0.1420(3) 0.35411(16) -0.02246(14) 0.0256(5)

*U,q. defined as one third of the trace of the orthogonalized U tensor.
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Table 3. Bond lengths (&) and bond angles (°)

F(1)-C(7) 1.361(3) F(2)-C(32) 1.372(3)
0(1)-C(1) 1.224(3) 0(2)-C(26) 1.219(3)
N(1)-C(24) 1.327(3) N(3)-C(49) 1.323(3)
N(1)-C(25) 1.364(4) N(3)-C(50) 1.365(3)
N(2)-C(1) 1.358(3) N(4)-C(26) 1.366(3)
N(2)-C(17) 1.403(3) N(4)-C(42) 1.399(3)
C(1)-C(2) 1.519(3) C(26)-C(27) 1.517(3)
C(2)-C(3) 1.543(3) C(27)-C(28) 1.543(3)
C(3)-C(4) 1.513(3) C(28)-C(29) 1.513(3)
C(3)-C(10) 1.567(3) C(28)-C(35) 1.567(3)
C(3)-C(12) 1.586(3) C(28)-C(37) 1.581(3)
C(4)-C(5) 1.390(3) C(29)-C(34) 1.388(3)
C(4)-C(9) 1.397(3) C(29)-C(30) 1.394(3)
C(5)-C(6) 1.392(3) C(30)-C(31) 1.385(4)
C(6)-C(7) 1.373(4) C(31)-C(32) 1.371(4)
C(7)-C(8) 1.369(4) C(32)-C(33) 1.367(4)
C(8)-C(9) 1.393(3) C(33)-C(34) 1.390(4)
C(10)-C(13) 1.457(3) C(35)-C(38) 1.456(4)
C(10)-C(11) 1.549(3) C(35)-C(36) 1.551(4)
C(11)-C(12) 1.551(3) C(36)-C(37) 1.551(4)
C(12)-C(15) 1.456(3) C(37)-C(40) 1.458(4)
C(13)-C(14) 1.175(4) C(38)-C(39) 1.182(4)
C(15)-C(16) 1.184(4) C(40)-C(41) 1.177(4)
C(17)-C(18) 1.369(4) C(42)-C(43) 1.376(3)
C(17)-C(25) 1.436(3) C(42)-C(50) 1.431(3)
C(18)-C(19) 1.412(4) C(43)-C(44) 1.406(4)
C(19)-C(20) 1.355(5) C(44)-C(45) 1.361(4)
C(20)-C(21) 1.416(4) C(45)-C(46) 1.417(4)
C(21)-C(25) 1.413(3) C(46)-C(50) 1.412(3)
C(21)-C(22) 1.416(4) C(46)-C(47) 1.413(4)
C(22)-C(23) 1.359(5) C(47)-C(48) 1.361(4)
C(23)-C(24) 1.403(4) C(48)-C(49) 1.403(4)
C(24)-N(1)-C(25) 117.5(2) C(49)-N(3)-C(50) 117.12)
C(1)-N(2)-C(17) 128.0(2) C(26)-N(4)-C(42) 127.5(2)
0(1)-C(1)-N(2) 122.9(2) 0(2)-C(26)-N(4) 122.6(2)
0(1)-C(1)-C(2) 120.9(2) 0(2)-C(26)-C(27) 121.1Q2)
N(2)-C(1)-C(2) 116.1(2) N(4)-C(26)-C(27) 116.2(2)
C(1)-C(2)-C(3) 119.65(18) C(26)-C(27)-C(28) 119.09(19)
C(4)-C(3)-C(2) 113.08(18) C(29)-C(28)-C(27) 112.8(2)
C(4)-C(3)-C(10) 117.36(18) C(29)-C(28)-C(35) 117.6(2)
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(Table 3. continued)

C(2)-C(3)-C(10)
C(4)-C(3)-C(12)
C(2)-C(3)-C(12)
C(10)-C(3)-C(12)
C(5)-C(4)-C(9)
C(5)-C(4)-C(3)
C(9)-C(4)-C(3)
C(4)-C(5)-C(6)
C(7)-C(6)-C(5)
F(1)-C(7)-C(8)
F(1)-C(7)-C(6)
C(8)-C(7)-C(6)
C(7)-C(8)-C(9)
C(8)-C(9)-C(4)
C(13)-C(10)-C(11)
C(13)-C(10)-C(3)
C(11)-C(10)-C(3)
C(10)-C(11)-C(12)
C(15)-C(12)-C(11)
C(15)-C(12)-C(3)
C(11)-C(12)-C(3)
C(14)-C(13)-C(10)
C(16)-C(15)-C(12)
C(18)-C(17)-N(2)
C(18)-C(17)-C(25)
N(2)-C(17)-C(25)
C(17)-C(18)-C(19)
C(20)-C(19)-C(18)
C(19)-C(20)-C(21)
C(25)-C(21)-C(22)
C(25)-C(21)-C(20)
C(22)-C(21)-C(20)
C(23)-C(22)-C(21)
C(22)-C(23)-C(24)
N(1)-C(24)-C(23)
N(1)-C(25)-C(21)
N(1)-C(25)-C(17)
C(21)-C(25)-C(17)
Hydrogen bondings
H(2)---N(1)
N(2)-H(2)---N(1)

113.82(19)
115.02(18)
108.70(17)
85.82(16)
118.3(2)
122.2(2)
119.5(2)
120.9(2)
118.4(2)
118.5(2)
118.2(2)
123.3(2)
117.5(2)
121.7(2)
119.4(2)
120.2(2)
89.62(17)
87.64(17)
118.1(2)
119.92(19)
88.84(17)
179.03)
177.5(3)
125.7(2)
119.7(2)
114.6(2)
119.8(3)
122.03)
119.8(2)
116.8(3)
119.3(3)
124.03)
119.8(3)
119.3(3)
123.4(3)
123.2(2)
117.4(2)
119.4(2)

2.19(3)
111(2)

C(27)-C(28)-C(35)
C(29)-C(28)-C(37)
C(27)-C(28)-C(37)
C(35)-C(28)-C(37)
C(34)-C(29)-C(30)
C(34)-C(29)-C(28)
C(30)-C(29)-C(28)
C(31)-C(30)-C(29)
C(32)-C(31)-C(30)
C(33)-C(32)-C(31)
C(33)-C(32)-F(2)

C(31)-C(32)-F(2)

C(32)-C(33)-C(34)
C(29)-C(34)-C(33)
C(38)-C(35)-C(36)
C(38)-C(35)-C(28)
C(36)-C(35)-C(28)
C(35)-C(36)-C(37)
C(40)-C(37)-C(36)
C(40)-C(37)-C(28)
C(36)-C(37)-C(28)
C(39)-C(38)-C(35)
C(41)-C(40)-C(37)
C(43)-C(42)-N(4)

C(43)-C(42)-C(50)
N(4)-C(42)-C(50)

C(42)-C(43)-C(44)
C(45)-C(44)-C(43)
C(44)-C(45)-C(46)
C(50)-C(46)-C(47)
C(50)-C(46)-C(45)
C(47)-C(46)-C(45)
C(48)-C(47)-C(46)
C(47)-C(48)-C(49)
N(3)-C(49)-C(48)

N(3)-C(50)-C(46)

N(3)-C(50)-C(42)

C(46)-C(50)-C(42)

H(4)-N@3)
N(4)-H(4)-N3)

112.9(2)
115.7(2)
109.09(19)
85.91(18)
118.2(2)
119.0(2)
122.7(2)
121.2(2)
118.0(2)
123.4(3)
118.1(2)
118.5(3)
117.7(2)
121.5(2)
121.4(2)
119.1(2)
88.83(18)
87.5(2)
120.8(3)
119.1(2)
88.32(18)
177.3(3)
178.7(3)
124.8(2)
119.42)
115.8(2)
120.4(2)
121.5(2)
119.8(2)
117.1(2)
119.5(2)
123.4(2)
119.8(2)
118.7(3)
124.3(3)
123.0(2)
117.5(2)
119.42)

2.28(3)
108(2)
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Table 4. Anisotropic thermal parameters* (A%)

Atoms Un U Uss Uxs Uis Un

F(I)  0.0717(12) 0.0373(9)  0.0229(8)  -0.0044(7) 0.0018(8)  -0.0036(8)
FQ2)  0.0831(14) 0.0547(11) 0.0281(9)  0.0104(8) 0.02239)  0.0126(10)
Oo(l)  0.030209) 0.033009) 0.03039)  0.0063(7) 0.0006(7)  0.0102(7)
0(2)  0.0420(11) 0.0574(12) 0.0383(11)  0.0265(10)  0.0214(9)  0.0228(10)
N(I)  0.0417(12) 0.0253(10) 0.0317(12)  0.0062(9) 0.01419)  0.0038(9)
N(2)  0.0307(11) 0.0236(10) 0.0248(10)  0.0065(8) 0.00508)  0.0082(8)
NG3)  0.0379(12) 0.0272(10) 0.0276(11)  0.0092(9) 0.00719)  0.0071(9)
N@4)  0.0302(10) 0.0282(10) 0.0216(10)  0.0076(8) 0.0070(8)  0.0097(8)
C(l)  0.0228(11) 0.0246(11) 0.0251(11)  0.0082(9) 0.00939)  0.0042(9)
C2)  0.0234(11) 0.0201(10) 0.0248(11)  0.0054(9) 0.00619)  0.0036(9)
C(3)  0.0215(10) 0.0198(10) 0.0226(11)  0.0079(9) 0.0073(8)  0.0037(8)
C4)  0.0214(10) 0.0214(10) 0.0216(11)  0.0061(9) 0.0044(8)  0.0047(8)
C(5)  0.0302(12) 0.0250(11) 0.0281(12)  0.0093(10)  0.0094(10)  0.0023(9)
C6)  0.0351(13) 0.0232(12) 0.0332(14)  0.0044(10)  0.0060(11)  -0.0031(10)
C(7)  0.0382(14) 0.0285(12) 0.0202(12)  -0.0011(10)  0.0011(10)  0.0032(10)
C(8)  0.0391(14) 0.0302(12) 0.0231(12)  0.0088(10)  0.0088(10)  0.0084(11)
COO)  0.0276(12) 0.0216(11) 0.0244(11)  0.0073(9) 0.0057(9)  0.0029(9)
C(10)  0.0264(11) 0.0263(11) 0.0237(11)  0.0075(9) 0.00909)  0.0024(9)
C(11)  0.0308(12) 0.0290(12) 0.0261(12)  0.0070(10)  0.0114(10)  0.0080(10)
C(12)  0.0238(11) 0.0232(11) 0.0245(11)  0.0066(9) 0.00539)  0.0062(9)
C(13)  0.0413(14) 0.0283(12) 0.0268(12)  0.0103(10)  0.0140(11)  0.0047(11)
C(14)  0.068(2)  0.0403(16) 0.0319(15) 0.0165(13)  0.0099(14)  0.0143(15)
C(15)  0.0293(12) 0.0256(12) 0.0268(12)  0.0078(9) 0.0073(9)  0.0117(10)
C(16)  0.0353(14) 0.0243(12) 0.0396(15)  0.0104(11)  0.0097(11)  0.0056(10)
C(17)  0.0249(11) 0.0219(11) 0.0363(13)  0.0112(10)  0.0136(10)  0.0046(9)
C(18)  0.0286(12) 0.0339(13) 0.0440(15)  0.0202(12)  0.0141(11)  0.0085(10)
C(19)  0.0293(13) 0.0414(15) 0.064(2) 0.0314(15)  0.0164(13)  0.0126(12)
C(20)  0.0320(14) 0.0284(13) 0.080(2) 0.0271(14)  0.0281(14)  0.0142(11)
C1l)  0.0327(13) 0.0242(12) 0.0571(18)  0.0150(12)  0.0272(12)  0.0074(10)
C(22)  0.0472(17) 0.0231(13) 0.072(2) 0.0094(13)  0.0369(16)  0.0092(12)
C(23)  0.0554(19) 0.0315(14) 0.0493(18) -0.0014(13)  0.0284(15)  0.0018(13)
C(24)  0.0530(18) 0.0321(14) 0.0363(15)  0.0036(12)  0.0159(13)  -0.0002(12)
C(25)  0.0293(12) 0.0232(11) 0.0395(14)  0.0118(10)  0.0186(10)  0.0046(9)
C26)  0.0211(11) 0.0319(12) 0.0283(12)  0.0126(10)  0.005509)  0.0018(9)
C7)  0.0243(11) 0.0281(12) 0.0309(12)  0.0141(10)  0.0063(9)  0.0029(9)
C28)  0.0238(11) 0.0213(11) 0.0321(13)  0.0105(9) 0.00629)  0.0048(9)
C(29)  0.0239(11) 0.0226(11) 0.0318(13)  0.0077(10)  0.0097(9)  0.0057(9)
C(30)  0.0335(13) 0.0242(11) 0.0348(14)  0.0089(10)  0.0101(11)  0.0010(10)
C(31)  0.0428(15) 0.0304(13) 0.0410(15)  0.0145(11)  0.0179(12)  0.0055(11)
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(Table 4. continued)

Atoms Un U Uss Uxs Uis Un

C(32)  0.0468(16) 0.0364(14) 0.0269(13)  0.0076(11)  0.0168(11)  0.0116(12)
C(33)  0.0521(17) 0.0280(13) 0.0329(14)  0.0001(11)  0.0125(12)  0.0040(12)
C(34)  0.0415(15) 0.0228(12) 0.0381(15)  0.0074(11)  0.0126(12)  0.0013(10)
C(35)  0.0258(12) 0.0270(12) 0.0346(13)  0.0118(10)  0.0019(10)  0.0015(10)
C(36)  0.0314(13) 0.0382(14) 0.0436(16)  0.0193(12)  -0.0034(11)  0.0038(11)
C(37)  0.0280(12) 0.0298(13) 0.0487(16)  0.0186(12)  0.0085(11)  0.0103(10)
C(38)  0.0336(13) 0.0308(13) 0.0289(13)  0.0108(11)  -0.0021(10)  -0.0010(11)
C(39)  0.0468(16) 0.0309(14) 0.0307(14)  0.0057(11)  -0.0021(12)  0.0065(12)
C(40)  0.0357(14) 0.0325(14) 0.0491(17)  0.0187(12)  0.0079(12)  0.0145(11)
C(41)  0.0459(17) 0.0318(15) 0.063(2) 0.0241(14)  0.0084(14)  0.0096(13)
C(42)  0.0202(11) 0.0233(11) 0.0289(12)  0.0077(9) 0.0045(9)  0.0015(9)
C(43)  0.0293(12) 0.0308(12) 0.0287(13)  0.0059(10)  0.0062(10)  0.0059(10)
C(44)  0.0345(14) 0.0307(13) 0.0416(15)  0.0032(11)  0.0112(12)  0.0102(11)
C(45)  0.0312(13) 0.0247(12) 0.0509(17)  0.0130(11)  0.0077(12)  0.0103(10)
C46)  0.0221(11)  0.0258(12) 0.0401(14)  0.0132(10)  0.0030(10)  0.0010(9)
C(47)  0.0334(14) 0.0361(14) 0.0474(16)  0.0249(13)  0.0017(12)  0.0056(11)
C(48)  0.0457(16) 0.0460(16) 0.0342(15)  0.0217(13)  0.0013(12)  0.0010(13)
C(49)  0.0493(16) 0.0375(14) 0.0272(13)  0.0098(11)  0.0061(12)  0.0071(12)
C(50)  0.0213(11)  0.0221(11)  0.0302(12)  0.0080(9) 0.0030(9)  0.0007(9)

*The exponent takes the form: -2n°SE Ujhihiai a;”
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Table 5. Coordinates and isotropic temperature factors* (A%) for H atoms

Atoms X y z Ueq.

H(2) 0.554(4) 0.743(2) 0.4963(18) 0.032
H(4) 0.037(4) 0.246(2) 0.0185(17) 0.032
H(2A) 0.5261 0.5191 0.3612 0.028
H(2B) 0.5111 0.5551 0.4461 0.028
H(5) 0.9627 0.7837 0.4918 0.033
H(6) 1.0635 0.8904 0.6173 0.040
H(8) 0.8415 0.6938 0.6883 0.037
H(9) 0.7372 0.5881 0.5625 0.030
H(10) 0.9978 0.6557 0.3952 0.031
H(11A) 0.9981 0.4988 0.3218 0.035
H(11B) 0.7723 0.4750 0.2949 0.035
H(12) 0.9883 0.5220 0.4460 0.029
H(14) 0.646(5) 0.734(2) 0.258(2) 0.055
H(16) 0.608(4) 0.292(2) 0.4095(18) 0.040
H(18) 0.2339 0.7754 0.3530 0.040
H(19) 0.1035 0.9143 0.3745 0.049
H(20) 0.1660 1.0341 0.4911 0.051
H(22) 0.3261 1.0948 0.6322 0.056
H(23) 0.5106 1.0663 0.7277 0.058
H(24) 0.6341 0.9262 0.7000 0.051
H(27A) 0.0632 0.1108 0.0724 0.032
H(27B) 0.1606 0.1617 0.1581 0.032
H(30) 0.4564 0.2999 0.0236 0.038
H(@31) 0.4149 0.2810 -0.1029 0.044
H(33) 0.1282 0.0159 -0.1650 0.049
H(34) 0.1729 0.0349 -0.0381 0.042
H(35) 0.5861 0.2794 0.1279 0.036
H(36A) 0.4630 0.1982 0.2298 0.046
H(36B) 0.6690 0.2050 0.2106 0.046
H(37) 0.5592 0.1024 0.0855 0.041
H(39) 0.317(5) 0.484(2) 0.2404(19) 0.047
H(41) 0.231(5) -0.115(3) 0.101(2) 0.054
H(43) -0.1158 0.4200 0.1600 0.037
H(44) -0.2529 0.5441 0.1423 0.045
H(45) -0.3172 0.5532 0.0257 0.043
H(47) -0.3206 0.4778 -0.1157 0.045
H(48) -0.2467 0.3566 -0.2137 0.050
H(49) -0.1115 0.2366 -0.1892 0.047

*The exponent takes the form: -8n>Usin0/)?
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F2 - Acquisition Paraneters
Dat e_ 20150109
Ti e 12.02
| NSTRUM spect
PROBHD 5 nm PABBO BB/ N
PULPROG 2930
TD 65536 —
SOLVENT cDa 3
NS 16
DS 2
SWH 8012. 820 Hz HN O
FI DRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58
DW 62. 400 usec
DE 6. 50 usec
TE 298.0 K
D1 1. 00000000 sec
TDO 1
(6)
======== CHANNEL f1 ======== MeOOC
SFOL 400. 1324710 Mz
NUC1 1H
P1 8.78 usec
PLWL 19. 00000000 W
F2 - Processing paraneters
S 65536
SF 400. 1300108 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JL_J LJW\LA_M_A N
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Dat e_ 20150110
Ti me 23.48
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
D 65536 o
SOLVENT CDCl 3 ‘ P
N
HN. go
MeOOC (6)
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Date_ 20160508
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I NSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30 N
D 65536 |
SCLVENT CDd 3 N/
NS 210
DS 4 HN
SVH 24038. 461 Hz
OyN
(7)
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8. 6539
8. 0919
8. 0891
8.0714
8. 0685
7.4862
7.4660
7.4472
7.4355
7.4329
7.4155
7.3934
7.3829
7.3728
7.3623
7.2592
7.1872
7.1676
7.1479
7.0867
7.0672
7.0172
6. 8630
6. 8600
6. 8429
6. 8401

3. 0043
2.9941
2.9784
2.5489
2.5304
2.5106
2.2194
2.1985
2.1768
2.1701
2.1552
2.1485
2.1270
2.1054
1.9482
1.9313
1.9144
1.9017
1. 8858
1.8691
1. 8520
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F2 - Acquisition Paraneters
Dat e_ 20150430
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| NSTRUM spect
PROBHD 5 nm PABBO BB-
PULPROG 2930 N
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SOLVENT CDd 3 P
NS 16 N
DS 2
SWH 8223.685 Hz
FI DRES 0. 125483 Hz HN o
AQ 3.9846387 sec
RG 144. 49
DW 60. 800 usec
DE 6. 50 usec
TE 300.2 K
D1 1. 00000000 sec
TDO 1 \ (@]
======== CHANNEL f1 ======== h}4ﬁ<; ( 8 )
NUCL 1H /
Pl 14. 83 usec @)
PLWL 13. 00199986 W
SFOL 400. 1324710 MHz
F2 - Processing paraneters
Sl 65536
SF 400. 1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T
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PROBHD 5 mm PABBO BB/
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SOLVENT CDCl 3
NS 16 HN o
DS 2
SWH 8012. 820
FI DRES 0. 122266
AQ 4.0894465
RG 32.58
DW 62. 400
DE 6. 50
TE 297.9 (@)
D1 1. 00000000 -0 (9)
TDO 1
======== CHANNEL f1 ===
SFOL 400. 1324710
NUC1 1+
P1 9.15
PLWL 19. 00000000
F2 - Processing paranet
cl AEE2AR
J A A N
T T T T T T T T T T
11.5 11.0 10.5 10.0 8.5 8. .5 6. 3.0 .5 .0 0.5 0.0 ppm
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F2 - Acquisition Paranet
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| NSTRUM spect
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™D 65536 = N
SOLVENT CDCl 3 H
NS 16 N
DS 2
SWH 8012. 820
I NDEQ N 1292RA
(@]
(11) MeO  NHAc
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F2 - Acquisition Paraneters
Dat e_ 20150106
Ti me 14. 45
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536 XN
SOLVENT chd 3 ‘
NS 16
DS 2 =
SWH 8012, 820 Hz N
FI DRES 0. 122266 Hz
AQ 4. 0894966 sec HN
RG 32.58
Dw 62. 400 usec
DE 6.50 usec
TE 298.0 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 400. 1324710 Mz
NUC1 1H
P1 8.78 usec (12) O
PLWL 19. 00000000 W
F2 - Processing paraneters
Sl 65536
SF 400. 1300109 Mz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
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F2 - Acquisition Paraneters HN o
Date_ 20141209
Ti me 0. 47
I NSTRUM spect
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SOLVENT CDd 3

(12)
| ) ) L
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F2 - Acquisition Paraneters
Date_ 20140828
Tine 11.10
I NSTRUM spect
PROBHD 5 nm PABBO BB-
PULPROG zg30 AN
TD 65536
SOLVENT CDa 3
NS 16 -
DS 2 N
SVWH 8223.685 Hz
FI DRES 0. 125483 Hz HN O
AQ 3. 9846387 sec
RG 70. 24
DW 60. 800 usec
DE 6. 50 usec
TE 673.1 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1
P1 16. 96 usec o ( 13 )
PLW 13. 00199986 W
SFOL 400. 1324710 Mz
F2 - Processing paraneters
Sl 65536
SF 400. 1300108 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jk Jk A . . 1.
T T T T T T T T T T T T T T T T
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F2 - Acquisition Paraneters =
Date 20150103 N
Ti me 11.12
| NSTRUM spect HN o
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
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SOLVENT CDCl 3
(13)
‘ ‘ Lo al
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Date_ 20160519
Ti me 17.53
| NSTRUM spect
PROBHD 5 nm PABBO BB-
PULPROG 2g30 \
TD 65536
SOLVENT CDd 3
NS 31
DS 2 HN
SWH 8223. 685 Hz
FI DRES 0. 125483 Hz
AQ 3.9846387 sec \
RG 209. 25
DwW 60. 800 use
DE 6. 50 use ( 14)
TE 299.0 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 =======
NUC1 1H
P1 14. 80 use
PLWL 13.00199986 W
SFOL 400. 1324710 MHz
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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F2 - Acquisition Paraneter
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F2 - Acquisition Paraneters

Date_ 20160506

Ti me 6. 44 N

| NSTRUM spect ‘

PROBHD 5 mm PABBO BB/ —

PULPROG zgpg30 N

D 65536

SOLVENT CcDAl 3 HN

NS 330

DS 4

SWH 24038. 461 Hz

FI DRES 0. 366798 Hz

AQ 1.3631488 sec

RG 202.1

DwW 20. 800 usec

DE 6. 50 usec

TE 295.4 K

D1 2.00000000 sec (16)

D11 0. 03000000 sec

TDO 1

======== CHANNEL f1 =======:

SFOL 100. 6228293 Mz

NUC1 13C

P1 10. 10 usec

PLWL 65. 00000000 W

T T T T T T T T T T T T T T T T T T T T T T
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—9.730
8.818
8.800
8.788
8.781
8.778
8.165
8.144
7.558
7.538
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7.503
7.485
7.461
7.451
7.441
7.430
7.173
7.154
7.071
7.052

Current Data Parameters

= NS\

2.974
2.609
2.303
2.148
2.131
2.125
2.106
2.084
2.057
1.961
1.951
1.933
1.911
1.895
1.888
1.872
1.865
1.860

—

A

——

NAME YZM-Purify-17-H-20161209

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161210

Time 5.23

INSTRUM spect 3\

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8223.685 Hz HN

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 184.16

Dw 60.800 usec

DE 6.50 usec

TE 299.3 K

D1 1.00000000 sec ( 17 )

TDO 1

======== CHANNEL f1 ==

NUC1 1H

P1 15.41 usec

PLW1 13.00199986 W

SFO1 400.1324710 MHz

F2 - Processing parameters

Si 65536

SF 400.1300139 MHz

wDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

L e B B B I I I L L L B
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Paraneters ooy NWWPR©COOAWLNInNBLo® 238 = ~
NAVE YXL-10-213-3-H1 o N O VOO ILAAON~ IO . .
EXPNO 11 5 33 3338833339388 042S 939 ® 3
o 1 IVl W |
F2 - Acquisition Paranete
Date_ 20160505
Ti me 0.22
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30 o
TD 65536
SOLVENT CDCl 3
sl — N
\ H F
> N
(18)

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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—9.717
8.781
8.775
8.761
8.179
8.158
8.102
8.081
7.563
7.543
7.525
7.505
7.478
7.468
7.457
7.448
7.435

/
/
\

Current Data Parameters

3.148
2.612
2.163
2.142
2.123
2.106
2.094
2.079
2.058
2.047
2.036
2.027
2.009
1.988
1.953
1.940
1.930
1.916
1.909
1.903

T

|

)

AN
o

Flod

NAME 19
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161105
Time 20.44 s
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16 HN
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 115.38 NO,
DW 60.800 usec (19)
DE 6.50 usec ~
TE 297.5 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 15.41 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 65536
SF 400.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R L D A L L I L I B
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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PROCNO 1 S 333 3333333332 $3s & 3
F2 - Acquisition Paraneters \l/ \\\ \\/ \V/ \2/ ‘ ‘
Date_ 20150114
Ti me 23.16
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30 R
TD 65536 ‘
SCLVENT CDd 3 >
N
HN 0]
(19) NO;
l l ‘ ‘ ) 4
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppr
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Dat a Paraneters
YXL- 10-213-2-2-t

Current

NAVE

0w WOMNMNNNNNNNNN

[foRToRTe]

O WOLWLWwLWw

12

EXPNO

N

VNN

/N5

HN

(20)

1

PROCNO

20160504
22.20
spect

5 mm PABBO BB/
zg30
65536
CDhal 3
16
2
8012.820
N 12929RA

Acqui sition Paranete
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NAVE YXL-10-213-2-2-C S O BOWFIN NG °o= 9 €
EXPNO 13 5 S 2982988857 399§ g
PROCNO 1
F2 - Acquisition Paranete | \\)/ \/ \/ l/ | ‘ l | |
Date_ 20160504
Ti me 23. 33
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30 o)
TD 65536
SOLVENT CDd 3
NS 250 = | N
DS 4 H
VAV NANNO ArAa ] \ N \
(20)
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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Current Data Paraneters o 0 o WONNNNNNNNN ™ AN NNNNN A A A A A

NAVE 22-h

EXPNO 10

PRCOCNO 1

F2 - Acquisition Paraneters

Dat e_ 20150326

Ti me 19.31

| NSTRUM spect

PROBHD 5 nm PABBO BB/ X

PULPROG 2930 ‘

TD 65536

SOLVENT cod 3 =

NS 16 N

DS 2

SWH 8012. 820 Hz HN O

FI DRES 0.122266 Hz

AQ 4.0894966 sec (@]

RG 11.11

DW 62. 400 usec

DE 6.50 usec MeO

TE 297.0 K (21)

D1 1. 00000000 sec

TDO 1

SFOL 400. 1324710 MHz

NUC1 1H

P1 8. 78 usec

PLWL 19. 00000000 W

F2 - Processing paraneters

S 65536

SF 400. 1300087 MHz

VWDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.0 7.5 7.0 5.0 4, 4.0 3.5 3.0 2.5 .0 1.0 0.5 0.0 ppm
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F2 - Acquisition Parameters‘ . ‘ \l/ \/ \/ ‘ ‘ ‘ ‘ ‘ ‘
Date_ 20150326
Ti me 19. 43
| NSTRUM spect N
PROBHD 5 nm PABBO BB/ ‘
PULPROG zgpg30 _
TD 65536 N
SCOLVENT CDd 3
K Ann HN._O

(21) MeO O
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Current Data Paraneters
NAVE YXL-10-213-9-2-+
11
1

EXPNO

PROCNO

(22)

spect
zg30
65536
CcDal 3
16
2

20.51
5 nm PABBO BB/

20160505
8012. 820 F
N 1992RR

Acqui sition Paranete
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Current Data Parameters A

NAVE YXL-10- 167- 3-c-

EXPNO 11 Z

PROCNO 1 N

F2 - Acquisition Paranet: HN o)

Dat e_ 20151231

Ti me 10. 33

I NSTRUM spect

PROBHD 5 nm PABBO BB/

PULPROG zgpg30

TD 65536 o)

SOLVENT cDba 3

NS 450

DS 4 (22)

SWH 24038. 461

FI DRES 0. 366798

AQ 1.3631488

RG 202.1

DW 20. 800 |

DE 6.50 |

TE 293.8

D1 2..00000000 :

D11 0. 03000000

TDO 1

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 ppm
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Cur rent

NANMVE

=\

ANANNNNNNAAAAAAAAA

R

[oe]

o]

YXL- 10- 16¢

EXPNO
PROCNO

HN

(23)

Ji

0 ppm

10

12




(o] < 0 <t - NO O O
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NAVE ~ YXL-10- 169- 3 & BIYN 8583 ° 20 3 5o KN 2
EXPNO S @ BOS DN Ao o N © @@ 9 ©
PROCNO ~ < MMM NN NN o NN © o ~ o © T}

— - o Ll e I | [l e n M o™ N —
2, fesition o VY \/ I N
Date_ 20157
Ti me 1¢
| NSTRUM S|
PROBHD 5 nm PABBO
PUL PROG Z01 N
D 6t \
SOLVENT o] =
o N

HN O
(23)

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppr



10.846
818
815
808
805
791
788
772
769
129
126
108
105
530
509
491
476
473
455
453
424
414
404
393
460
917
435
429
410
403
385
378
361
354
049
041
032
027
019
009
002
994
087
806
801
799
790
781
773
765
756
748
732
710
695
689

Current Data Parameters

NAME 24

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161028 e

Time 21.08

INSTRUM spect O
PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536 HN
SOLVENT CDCI3

NS 16 N OMe
DS 2 RN

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.0845889 sec = (24)
RG 115.38 \

DW 60.800 usec

DE 6.50 usec

TE 297.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL ¥l ========

NUC1 1H

P1 15.41 usec

PLW1 13.00199986 W

SFO1 400.1324710 MHz

F2 - Processing parameters

Si 65536

SF 400.1300135 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

U B 1 I

11 10 9 8 7 6 5 4 3 2 1 0 ppm
| B I T
o — — ™ N — [qV} —i| [N
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NAVE 24-c¢ T?) < ONN < IO © O~ S ™ o - o
EXPNO 10 o © GO OGN dd o PN oo ° ¥
PROCNO 1 < 3 893 S9S§NS NN 8 3 8 S
F2 - Acquisition Paraneters ‘ \ \/ \/ v ‘ \\// ‘ ‘ ‘
Date_ 20140910
Ti ne 8. 35
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536 SN
SOLVENT CDCl 3 ‘
T ~nn —
N
HN O
(24) MeO
T T T T T T T T T T T T T T T T T T T T T T
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F2 - Acquisition Paraneters
Dat e_ 20150119
Ti e 14. 30
| NSTRUM spect
PROBHD 5 nm PABBO BB- X
PULPROG 2930
TD 65536 P
SOLVENT CcDa 3 N
NS 16
DS 2
SWH 8223.685 Hz HN
FI DRES 0. 125483 Hz
AQ 3.9846387 sec
RG 102. 67
DW 60. 800 usec
DE 6. 50 usec
TE 298.5 K
D1 1. 00000000 sec
TDO 1
—======= CHANNEL f1 ======== o
NUC1 1H J—
P1 14. 83 usec (25)
PLWL 13.00199986 W
SFOL 400. 1324710 MHz
F2 - Processing paraneters
S 65536
SF 400. 1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8 8. 5 4.0 5 3.0 2.5 .0 0.0 ppl
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Current Data Paraneters

NAME

EXPNO

(25)

O—

25-c¢

10

1

PROCNO

Acqui sition Paraneters
20150120
6. 26
spect
5 mm PABBO BB/

| NSTRUM
PROBHD

Ti me

F2 -
Dat e

zgpg30

PULPROG
TD

65536

CDal 3

Ann

SCLVENT

N

-10 ppr

30 10

50

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

T
210
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Current Data Paraneters [ OIS ONOUOSTNODOOWOSMN — OLW N TNOOUSTANOLMNOMODNWOS I~
NAVE 26-h © MNNNOOOOAASTIIIITIIIT NN - OILTITNMNMNMNANNNOODOOOONO
EXPNO 10 ® WO WWIWWONNNNNNNNNN © NaadaNNaNNNNNNNN oo
o 1 N I —a =\
F2 - Acquisition Paraneters
Dat e_ 20150120
Ti me 17.19
| NSTRUM spect
PROBHD 5 nm PABBO BB/ X
PULPROG zg30
TD 65536
SOLVENT CcDa 3 —
NS 16 N
DS 2
SVWH 8012. 820 Hz HN (@)
FI DRES 0. 122266 Hz
AQ 4.0894966 sec
RG 80. 88
DW 62. 400 usec
DE 6.50 usec
TE 298.0 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 400. 1324710 Mz o (26)
NUC1 1H
P1 8.78 usec
PLWL 19. 00000000 W
F2 - Processing paraneters
Sl 65536
SF 400. 1300108 Mz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
12 11 10 9 4 3 2 0 ppm
[} (se](ce} o © o o N~ [co|—| (< ©
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Current Data Paraneters
NAMVE 26-c N
EXPNO 10 \
PROCNO 1 —
N
F2 - Acquisition Paraneters
Date_ 20150121 HN O
Ti me 2.09
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDd 3
o (26)
,“J “'.4 N —-'“-J—J‘ 1..'_ w— J--.l\‘ ‘IW e PR y . " L JL ’ o Py 1\|U Lm | w ™ :

T T T T T T T T T T T T T T T T T T T T T
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Current Data Parameters

NAME 27

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161029

Time 12.52 e

INSTRUM spect

PROBHD 5 mm PABBO BB/ O

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16 HN

DS 2

SWH 8012.820 Hz N

FIDRES 0.122266 Hz ~N

AQ 4.0894465 sec | TI PS

RG 99.51

DW 62.400 usec = (27)

DE 6.50 usec L %

TE 293.3 K

D1 1.00000000 sec

TDO 1

======== CHANNEL 1l ========

SFO1 400.1324710 MHz

NUC1 1H

P1 9.38 usec

PLW1 19.00000000 W

F2 - Processing parameters

Sl 65536

SF 400.1300114 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

A _Jt e JMA
Tt [rorTTTeT I [rorTTTeTT I [T
11 10 9 6 5 0 ppm
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Current Data Paraneters
27-c¢

NAMVE

EXPNO

TT—

8T ——

8y ——
TS——

.wml//r

OMUI/

0E——
18"

9/
L
L
L
.Nw\

10
1

PROCNO

L

(27)

TIPS

>

20150124

0.02

spect

5 mm PABBO BB-
2gpg30

65536

CDCl 3

Acqui sition Paraneters

| NSTRUM
PULPROG
TD

PROBHD

SCLVENT

Ti me

F2 -
Dat e

-10 ppr

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

210
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Current Data Paraneters ANOOOOONMNNOTMNANTOINOLWOSSTITMOOOSNLW — D O 0 ~Oo
NAVE 28-h NOOOMNMNMNAALOOLOLYIIIIITIITINNNAAO O o © MmMHoOOoOO —
EXPNO 10 D OWOWWWWOBOONNNNNNNNNNNNNNNNNNNN ™ N NN -
o 1 NS W/
F2 - Acquisition Paraneters
Date_ 20150120
Tine 17.24
I NSTRUM spect
PROBHD 5 nm PABBO BB/ N
PULPROG zg30
TD 65536 >
SOLVENT CDa 3 N
NS 16
DS 2
SVWH 8012. 820 Hz HN o
FI DRES 0. 122266 Hz
AQ 4.0894966 sec
RG 112.9
DW 62. 400 usec
DE 6. 50 usec
TE 298.0 K (28)
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 400. 1324710 Mz
NUC1 1H
P1 8. 78 usec
PLW 19. 00000000 W
F2 - Processing paraneters
Sl 65536
SF 400. 1300104 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L ' @
J Jo -
T T T T T T T T T T
12 11 10 9 8 6 4 3 2 1 0 ppl
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Qurrent Data Parameters 2 N BeIBRE5238338 238 9388 €
EXPNO 10 S B BOOWFOBBN i mR% . neen o
N~ ST OMOMOMOMOOMOANNNNNA ~wn < ™M N i 00 -
PROCNO 1 L A A A AAAAAAAAA A <t < < mmmaAN N
F2 - Acquisition Paraneters ‘ \\\/ \////// \\/ \\// ‘
Date_ 20150121
Ti me 8.51
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30 X
TD 65536 ‘
SOLVENT CDCl 3

[Tl ANnAa /

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppr
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Current Data Paraneters
NANVE YXL- 10-225-2-H 160513
EXPNO 20
PROCNO 1
X
F2 - Acquisition Paraneters | P
Dat e 20160513 N
Ti ne 19. 33
| NSTRUM spect HN._-0O
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536 MeO
SOLVENT CDCl 3
NS 16 (29)
DS 2
SVH 8012. 820 Hz
FI DRES 0. 122266 Hz
AQ 4.0894465 sec
RG 128. 61
DW 62. 400 usec
DE 6. 50 usec
TE 294.1 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 400. 1324710 WHz
NUC1 1H
P1 9. 15 usec
PLWL 19. 00000000 W
F2 - Processing paraneters
Sl 65536
SF 400. 1300099 VHz
WDW EM
SSB 0
LB 0.30 Hz
B 0
PC i\ 1.00 ﬂl I JL
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 30 25 20 1.5 1.0 0.5 ppm
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Current Data Paraneters o M N AN o PN 88; ﬂgﬁ
NAME YXL- 10- 225-2- C- 16 3 g Poe AN NS o o S o oo
e : VY RIS
F2 - Acquisition Paraneter
Date_ 20160514
Ti me 8.31
| NSTRUM spect X
PROBHD 5 nm PABBO BB/
PULPROG zgpg30 P
TD 65536 N
SCOLVENT CDd 3
NS 480 HN
DS 4
SVWH 24038. 461 Hz
FI DRES 0. 366798 Hz
AQ 1.3631488 se MeO
RG 202.1
DW 20.800 us (29)
DE 6.50 us
TE 294.8 K
D1 2.00000000 se
D11 0. 03000000 se
TDO 1
======== CHANNEL f1 ======
SFOL 100. 6228293 WH
NUC1 13C
P1 10. 10 us
PLWL 65. 00000000 W
======== CHANNEL f 2 ======
SFQ2 400. 1316005 MH
NUC2 1H
CPDPR{ 2 wal tz16
PCPD2 90. 00 us
PLW2 19. 00000000 W
PLWL2 0.19639000 W
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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F2 - Acquisition Paraneters

Date_ 20150122

Tine 9.25

I NSTRUM spect

PROBHD 5 nm PABBO BB-

PULPROG zg30 AN

TD 65536

SOLVENT CDa 3 —

NS 16 N

DS 2

SVWH 8223.685 Hz

FI DRES 0. 125483 Hz HN O

AQ 3. 9846387 sec

RG 184. 16

DW 60. 800 usec

DE 6. 50 usec

TE 299.0 K ( 30 )

D1 1. 00000000 sec

TDO 1

======== CHANNEL f1 ========

NUC1

P1 14. 83 usec

PLW 13. 00199986 W

SFOL 400. 1324710 Mz

F2 - Processing paraneters

Sl 65536

SF 400. 1300095 MHz

Wow EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T T T T T T T T T T T T T T
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8012.820 Hz

20160508
0.122266 Hz
4. 0894465 sec

F2 - Acquisition Paraneters

PROBHD
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F2 - Acquisition Paraneters | ‘ ’ \\ \\\\\ N/ \////// | | | | |
Date_ 20160509
Ti me 5.54
| NSTRUM spect
PROBHD 5 nmm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl 3
NS 1000
DS 4
SWH 24038. 461 Hz
FI DRES 0. 366798 Hz
AQ 1.3631488 sec
RG 202.1
DwW 20. 800 usec
DE 6. 50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0. 03000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 100. 6228293 MHz
NUC1 13C
P1 10. 10 usec
PLWL 65. 00000000 W
======== CHANNEL f 2 ========
SFO2 400. 1316005 MHz
NUC2 1H
CPDPR{ 2 wal tz16
PCPD2 90. 00 usec
PLW2 19. 00000000 W
PLWL2 0. 19639000 W
PLWL3 0. 15907000 W
F2 - Processing paraneters
Sl 32768
SF 100. 6127549 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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F2 - Acquisition Paraneters ‘ ‘ ‘ N/ \V//// \‘/ \/ ‘ ‘ l.
Date_ 20150506
Ti me 2.03
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
D 65536
SCOLVENT CDd 3
N
7/
T T T T T T T T T T T T T T T T T T T T T T
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Current Data Parameters 52 82 S EERF SRt SRR g
NAME YXL-4-303-C 16C N o oo NNGF S S0 0NN o 61610 ~Y Nwo ©
EXPNO 10 ~ © 0o OO NNNNNN A "o mm N <
PROCNO 1 R AdAdAd A A A A A A A oL << ™ ~
o mequsivion perae | ||| | NN NSV TR
Date_ 20160508
Ti me 18. 06
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 |
TD 65536
SCLVENT CDdl 3
NS 580
DS 4
SVH 24038. 461
FI DRES 0. 366798
AQ 1.3631488
RG 202.1 MeO
DW 20. 800
DE 6. 50
TE 299. 3
D1 2. 00000000
D11 0. 03000000
TDO 1
======== CHANNEL f1 ====
SFOL 100. 6228293
NUC1 13C
P1 10. 10
PLWL 65. 00000000
—======= CHANNEL f2 ====
SFQ2 400. 1316005
NUC2 1H
CPDPRQ 2 wal t 216
PCPD2 90. 00
PLW2 19. 00000000

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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Current Data Parameters

NAME 44

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date__ 20161029

Time 12.48

INSTRUM spect - N

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 89.81

DW 62.400 usec

DE 6.50 usec

TE 293.4 K |

D1 1.00000000 sec

TDO 1

|\

======== CHANNEL f1 ========

SFO1 400.1324710 MHz

NUC1 1H

P1 9.38 usec

PLW1 19.00000000 W

F2 - Processing parameters

Si 65536

SF 400.1300139 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
) Ji I m W,

""""" I L A B L
10 9 3 1 ppm
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Current Data Paraneters . . N .. . . © [Te) OO0« DO ~ <
NAVE 41-¢ — O N~ o O < N~ 40 © [ee] - . .. - . .
EXPNO 10 N~ © <t MMM NN NN o 0 — NN MOAWN 0 —
— - — Add A A A — 5] [Te} St ™M mm — —
PROCNO 1
F2 - Acquisition Parameters ‘ ‘ ‘ \ \/ \/ \/ ‘ ‘ ‘ \/ ‘ \/ ‘ ‘
Date_ 20150331
Time 7.34
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
D 65536 N
SOLVENT CcDal 3
NS 950
DS 4 ~
SVH 24038. 461 Hz N
FI DRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1 HN
bW 20. 800 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1. 89999998 sec
TDO 1
NUCL 13C MeO
Pl 9. 85 usec
PLWL 65. 00000000 W
SFOL 100. 6228293 MHz
CPDPR&
1H
PLV2 19. 00000000 W (37) TIPS
PLWL2 0. 18082000 W
PLWL3 0. 14647000 W
SFQ2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127551 MHz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1. 40
|l ] lll II “I l | “lLL N
T T T T T T T T T T T T T T T T T T T T T T '
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppr
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43a-h

40

1

20150306

12. 44

spect

5 mm PABBO BB-
2930

65536

Dat a Paraneters
12

F2 - Acquisition Paraneters

PROCNO
Dat e

EXPNO

Ti me

| NSTRUM
PROBHD
PULPROG
D

Current
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Current Data Parameters
NAVE 43a-
EXPNO 10
PROCNO 1
X
F2 - Acquisition Paraneters
Date_ 20150314
Ti e 1.15 N/
| NSTRUM spect
PROBHD 5 nm PABBO BB- TIPS
PULPROG zgpg30
D 65536 HN 0] /
SOLVENT CDA 3 /
NS 1024
DS 4
SWH 24038. 461 Hz
Fl DRES 0.366798 Hz
AQ 1.3631988 sec
RG 209. 25
Dw 20. 800 usec
DE 6.50 usec
TE 301.5 K
D1 2.00000000 sec
D11 0. 03000000 sec e} ( 38a )
TDO 1
CHANNEL f1 =
13
10. 59 usec
50. 00299835 W
100. 6228293 Mz
== CHANNEL f2 ========
CPDPR&2 wal t z16
NUC2 1H
PCPD2 90. 00 usec
PLW2 13.00199986 W
PLWL2 0. 35303000 W
PLWL3 0. 28595001 W
SFQ2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127541 MHz
WowW EM
SSB 0
LB 1.00 Hz
e} 0
PC 1.40
. [ T H_Uw. -
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 ppr
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Current Data Paraneters

NAMVE

IS [ —am

mommoadaNadadNaNddNNddNaNNdNNNaNNSoSoo

40
1

Acqui sition Paraneters

PROCNO

EXPNO

F2 -

20150306

Dat e

TIPS

7

(38b)

TIPS

12.40
spect

5 nm PABBO BB-

PULPROG
TD

Time
| NSTRUM
PROBHD

8223. 685 Hz
0. 125483 Hz
3. 9846387 sec

SOLVENT
NS
DS
SVWH
FI DRES

70. 24
60. 800 usec
6. 50 usec

AQ
RG
DW
DE
TE

e LML

ppm
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Current Data Paraneters
NAVE 43b-c¢
EXPNO 10 AN
PROCNO 1 ‘
F2 - Acquisition Paraneters /
Dat e 20150314
e N TIPS
| NSTRUM spect
PROBHD 5 nm PABBO BB- HN O
PULPROG zgpg30 /
TD 65536
SOLVENT CcDal 3
NS 1024
DS 4 O
SWH 24038. 461 Hz
Fl DRES 0.366798 Hz
AQ 1.3631988 sec
RG 209. 25
DW 20. 800 usec
DE 6.50 usec /
TE 305.0 K
D1 2.00000000 sec
D11 0. 03000000 sec T|PS ( 38b )
TDO 1

P1 10. 59 usec
PLWL 50. 00299835 W
SFOL 100. 6228293 Mz

PCPD2 90. 00 usec
PLW2 13.00199986 W
PLWL2 0. 35303000 W
PLW3 0.28595001 W
SFQ2 400. 1316005 MHz

F2 - Processing paraneters
Sl 32768

SF 100. 6127526 MHz
DWW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

| N JJJ__LLL L

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 10 0 -10 ppr
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Current Data Parameters

NAME 47
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters p
Date_ 20161210
Time 22.50
INSTRUM spect %
PROBHD 5 mm PABBO BB-
PULPROG 2930 O
TD 65536
SOLVENT CDCI3
NS 16
S : HN X
SWH 8223.685 Hz
FIDRES 0.125483 Hz N
AQ 3.9845889 sec AN
RG 144.49
DW 60.800 usec
DE 6.50 usec = NO2
TE 299.3 K
D1 1.00000000 sec
DO 1 (39)
\
—======= CHANNEL f1 ========
NUC1 1H
P1 15.41 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 65536
SF 400.1300101 MHz
WDwW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
jL )
10 9 8 7 6 5 4
O ol OO AN |
S S| |3[818] o] |e
o | [N ]

1.03
2.94
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Current Data Parameters
NAME 47-C
EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date 20161210
Time 23.06 (
INSTRUM spect
PROBHD 5 mm PABBO BB- %
PULPROG zgpg30
D 65536 O
SOLVENT CDCI3
NS 262 \
DS 4
SWH 24038.461 Hz HN AN
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 209.25 AN
Dw 20.800 usec
DE 6.50 usec C)
TE 299.3 K
D1 2.00000000 sec = NO;
D11 0.03000000 sec
TDO 1 (39)

N ——
======== CHANNEL f1 ========
NUC1 13C
P1 11.21 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL €2 ========
CPDPRG[2 waltzl1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127640 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A T e
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O ppm
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Qurrent Data Parameters ® oy S388%323I2d © o5 AATJIRES 4TRZ=S8

&gENO 40_13 o WWIWW WHONNNNNNNN ™ AN NNNNNNN A

s I VAR 2 TN

F2 - Acquisition Paraneters

Date_ 20150512

Ti me 21.37 X

| NSTRUM spect

PROBHD 5 nm PABBO BB/

PULPROG zg30 /

L) 65536 N

SOLVENT CDd 3

NS 16 HN

DS 2

SWH 8012.820 Hz

FI DRES 0.122266 Hz

AQ 4.0894966 sec (@]

RG 60. 76

DW 62. 400 usec

DE 6.50 usec

TE 297.0 K MeO

D1 1. 00000000 sec

TDO 1

======== CHANNEL f1 ========

SFOL 400. 1324710 Mz

NUC1 1H

P1 8. 78 usec

PLWL 19. 00000000 W

F2 - Processing paraneters

Sl 65536

SF 400. 1300096 MHz

WOW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1. 00
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Current Data Paraneters .. . o P < — © ™ ©on O©-dAN o
NAMVE 40-c ™ - o) VO O~ - © . .. .
EXPNO 10 N~ N~ < MMM NN NN N~ © — <M NIOM N~
PROCNO 1 — - — Ad A A A N~~~ 0 <t momm —
e || YTV VY VT
Dat e_ 20150515
Ti me 6.05
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30 X
TD 65536
SOLVENT cDal 3 ‘
NS 1024 —
DS 4 N
SVH 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631988 sec
RG .
Dw 20. 800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
d11 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C 40 Meo
P1 9. 85 usec ( )
PLWL 65. 00000000 W
SFOL 100. 6228293 Mz
CPDPRG2
NUC2 1H
PLW2 19. 00000000 W
PLWL2 0.18082000 W
PLWL3 0. 14647000 W
SFOR 400. 1316005 Mz
F2 - Processing paraneters
S 32768
SF 100. 6127561 Mz
VDWW EM
SSB 0
LB 1.00 Hz
B 0
PC 1.40
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Current Data Parameters

NAME 45a

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20161121

Time 9.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144 .49

Dw 60.800 usec
DE 6.50 usec
TE 299.3 K

D1 1.00000000 sec
TDO 1
=—======= CHANNEL f1 ========
NUC1 1H

P1 15.41 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Si 65536

SF 400.1300089 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

.

)

3.450
3.382
3.376
3.356
3.335
3.329
2.709
2.688
2.682
2.661
2.640
2.434
2.424
2.418
2.408
2.381

N

i

L

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME YXL-N-111-C-20161121
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20161121

Time 9.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 250

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 209.25

Dw 20.800 usec
DE 6.50 usec
TE 299.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C

P1 11.21 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
—======= CHANNEL f2 ========
CPDPRG[2 waltz16

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
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Current Data Parameters
45b

NAME

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161209
Time 5.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 209.25

DW 60.800 usec
DE 6.50 usec
TE 299.3 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 15.41 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters

T \=——

Si 65536

SF 400.1300104 MHz

WDW EM

SSB

LB 0.30 Hz

GB

PC 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 45b

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161209
Time 18.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 400

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 209.25

DwW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ========
13C

NUC1

P1 11.21 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SF02 400.1316005 MHz
F2 - Processing parameters
Sl 768

SF 100.6127650 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Pare © o~ e <o ©e - @
NAME YXL- 10- 1 S 33 a3 93 g3 Y S
EXPNO
=0 TN 0T
F2 - Acquisition
Date_ 20
Ti me
I NSTRUM
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