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1. General Information

Proton (*H) and carbon (*3C) NMR spectra were recorded on 400 MHz instrument (400 MHz for
H NMR, 100 MHz for 3C NMR) and calibrated using tetramethylsilane (TMS) as internal
reference. High resolution mass spectra (HRMS) were recorded under electrospray ionization
(ESI) conditions. The melting point of compounds was determined by a melting point instrument.
Flash column chromatography was performed on silica gel (0.035-0.070 mm) by using
compressed air. Thin layer chromatography (TLC) was carried out on 0.25 mm SDS silica gel
coated glass plates (60F254). Eluted plates were visualized using a 254 nm UV lamp. Unless
otherwise indicated, all reagents were commercially available and used without further
purification. All solvents were distilled from the appropriate drying agents immediately before
using. Alkylidene pyrazolones la-1g were synthesized according to the reported procedures.’
Allyl carbonates 2a—2h were prepared according to literature procedures.?

2. Optimization of Coupling Reaction Conditions

Table S1. Screening of loading ratios of 1a/2a/3a?

Pd,(dba);CHClg
(5.0 mol%),
PP OPh Ligand (£)45 = 025 coE
o \ O%o <COzEt (20.0 mol%) ph 2Et
N + [
N SWL co,Et THF, 1t o=
Ph / N’N\/\
1a 2a 3a F’hl 4aaa
Ratio 1a /2a/3a : . b (o
Entry (mmol/mmol/mmol) Time(h) Yield 4aaa® (%)
1 1:1:1 2 72
2 1:1:2 2 80
3 1:1.5:1 2 90
4 1:1.5:2 2 99
5 1:1.5:3 2 87

2Reactions were carried out with 1a, 2a, 3a, Pdz(dba)s <CHCI3 (0.005 mmol), ligand (H-L5 (0.
02 mmol) in THF ( 1.5 mL ) at the indicated loading ratios of 1a/2a/3a at room temperature. ° |
solated yield.

Under the reaction conditions of Pd»(dba)s <CHClIs and ligand (-L5 in THF at room temperature,
we examined the different loading ratios of la/2a/3a for their effects on the decarboxylative
coupling reaction of alkylidene pyrazolone 1la, allyl carbonate 2a and diethyl malonate 3a as
depicted in Table S1.

3. Control Reactions for Preliminary Investigations on Coupling
Reaction Mechanism
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Table S2. Screening of allyl carbonates?
Pd,(dba);-CHClI3 EtO,C

OR! (5.0 mol%)

Ph CO,Et

\ 04/\ Ligand (+}15  Ph 2

1 o] CO2Et  (20.0 mol%) —
(@] N/N + + < D ——— 0
) CO,Et  THFrt NN
Ph1a 2 / 3a py{
4aaa

Entry R? Time Yield®(%)
1 4-NO2CeH4 12 h 55
2 4-MeCgH4 8h 73
3 4-MeOCgH4 0.5h 83
4 Me 10 min 90

& Reactions were carried out with la (0.1 mmol), 2 (0.15 mmol), 3a (0.2 mmol),
Pdy(dba)s CHCI3 (0.005 mmol), ligand (H-L5 (0.02 mmol) in THF ( 1.5 mL ) at room
temperature. ° Isolated yield.

Under the reaction conditions of Pdz(dba)s; ‘CHCI3 and ligand (-L5 in THF at room temperature,
we explored in situ formed base RO for their effects on the decarboxylative coupling reaction of
alkylidene pyrazolone 1a, allyl carbonates 2 and diethyl malonate 3a as depicted in Table S2.

4. X-Ray Crystallographic Analysis of Products 4aaa

EtO,C

f\&“’ ca4 CO,Et
cag ) 06
fca1 Ca
c32 g3 CSW & 9 —m o N
c3004Y AR C33d c46 —_— NN
C34 C47 C48

X
S2 \05
4aaa
c26 C27c23 T29

Figure 1.X-ray single crystal structure of 4aaa (with thermal ellipsoids shown at the 50%
probability level)

Identification code 4aaa
Empirical formula Ca27H30N205
Formula weight 462.53
Temperature/K 113.15
Crystal system monoclinic
Space group 12/a

alA 22.1744(9)
b/A 7.6768(3)
c/A 29.6328(13)
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o/°

pr°

y/°

Volume/A3

VA

Peaicg/cm?®

wmm™

F(000)

Crystal size/mm?®
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A

S4

90
98.428(4)

90

4989.9(4)

8

1.231

0.085

1968.0

0.22 0.2 %0.16

MoKa (A = 0.71073)

4.954 10 56.562
229<h<29,-9<k<10,-39<1<38
25550

6133 [Rint = 0.0727, Rsigma = 0.0548]
6133/0/311

1.024

R: = 0.0586, WR, = 0.1347

R: = 0.0878, WR; = 0.1531
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5. IH-3C HSQC and DEPT-135 of 4aea
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6. NMR Spectra of Products of 4-6

20211109

1
20211109
10.03 h
spect
z116098_0408 |
=
B3536
cocld
ig

2
8012_820 Hz
0.1222E6 Hz
4.08949€6 sec

30.91
£2_400 user
6.53 usec

282.3 &
1.00000000 sec

SFo1 400.1324708 Mmz
18

B
P 10.00 usec
S5I 63536

SF 400.1300000 Mz

T T T T
10 9 8

~ 4

SR

[ 5
INETINS
EEEE

T T T T
4 3 2 1

H,J‘ql I rl L
oo (=] Fed () [l by N ]
1 E (=} ol e
w leileiled |n H“ﬂl

ppm

20211104
5

1

20211104

14.07 h
RUM spact
EHD  ziigd%8 0406 |
ROG Tzgpg3l
65536

cocll
162

4
24038 _4E1 Hz
. Hz
1.3631988 sec

o
w
o
N
I
®

20800 usec

0.03000000 sec
1

100. 6228298 MEz
1ac

10.00 usec
32768

100.E12TER5 MEz
EM
o

1.00 EHz

o
B 140

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

T T T T T T T
80 70 60 S50 40 30 20

S7

ppm



BRUKER

HAME 20211208
EXFNO 5
FROCHD 1
Date 20211208
Tine~ 9.48 b
IHSTRUM spact
(o) FROEBED  Z116088 0406
o) PULPROG 30
T 65536
O\ SOLVENT cpcll
1€
2
Ph £012.820 Bz
e} 0122266 Bz
4.083496E sec
56.71
o) ~ 62.400 use
6.50 use
N’N 2027 K
1.00000000 sec
/ \/\ 1
Ph N 400.1324708 MEz
4aab i
10.00 use
65536
400.1300000 MBz
[
0.30 Bz
Q
1.00
m“ A |Ih IL J[.l._.. L ad 4 |
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
rr; WL. JLAIRG L I J
Lo e b ) [=1 g b i) - ) b ) = ]
qqqq PQQQ QIQ|QQ |q
oo | | B B B I B P i 11 «
| NN |
20211208
£
\ 1
20211208
[e) 0 3 3.43
INSTRIM spect
PROZED  Z116098_0406 (
O— FULFROG ~zgpg
Ph o E5536
SOLVENT cpcll
O NS 5
Ds 4
SKE 24038461 Bz
0 == FIDRES 0.366798 Hz
AQ 1.3531988 sec
N,N RG 196.12
oW 20800 usec
/ \\"’?§§> e .50 usec
Ph 4aab TE 202.0 x
aa D1 2.00000000 sec
Dii 0.03000000 sec
TDO 1
sFo1 100.6228298 MHz
woci iac
Pi 10.00 usec
=51 33768
= 100.6127685 MAz
WoW EM
ssB a
LB 1.00 Hz
GB a
BC 1.40

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

S8



8.125
4.107
7.943
7.924
7.663
7.644
7.492
7. 465
7.415
7.375
7.306
7.268
7.257
7.238
7.128
7.110
7.090
7.029
7.010
6.992
5.169
5.071
4,985
4,958
4,845
4,819
4,796
4,753
4.024

|
|

4aac

3.969
3.812

2,349

an
(>0

spe.
z116098_0406 {

20211214
1

1
20211214
11.21
ot

230
65516
cocll

16

2
a012.820
0.122266

4.08943966

1.1k
1.00000000

400.1324708
18

10.00

B3536
400.1300000
)

o

0.30

o

1.00

L
s

ppm

248

8
)
s

| BS&SQR
(<O

20211117
11
1
20211117
12.00 h
spect
Z116098 0406 (
~zgpgid
E553E
cocll
H5 29
o5 4
SWH 24038.461 Hz
FIDRES 0.3EE798 Hz
AQ 1.3£31988 sec
G 186.12
oW 20.800 user
DE 6.50 use:
TE 204.2 K
D1 2.00000000 sec
D11 0.03000000 sec
OO 1
sFol 100.6228298 MEHz
HucL 13c
BL 10.00 use
s1
3 100.612T685 MEHz
WoW B
s58 @
LB 1.00 Bz
GB [
EC 1.40

T
120

T
100

S9

80

60

ppm



11224
1

1
20211224
16.02

spect
I116098_04D6 ¢
]

5536

cocl3

]

2
8012.820
0.122266

4.0894966
a7.14
€2.400
6.50

294,
1.00000000
1
400.1324708
18
16,00
€5536
400.1300000
M
a
0.30

[
1.00

MOMMTFFOoOM—A 0o HMONWUDOeY VoM w
MM ANOD S~ ~ 0o i = = s e = el F =
wemnmmE s mmaen mra s Ao Moo e o
PR VRN i
NC
Ph CN
~ AQ
O o
N-N o
/ N o
Ph 5
4aad e
81
Ngﬁ
558
LB
GB
BPC
I . L |
T T T T T T T T T
8 7 6 5 4 3 2 1 ppm
AL | | | 1
E.fsa| g 3 |s_13_ [3|s_ &
odledle =l =l == ) P P
NC
Ph CN
~
© N
N-
/ \/\
Ph
4aad
&
SF
WD
ss5B
LB
53
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Ppm

S10

20211224
2

1
20211224
.30 h

spect.
Z1160%8_0406 |
z 30

LT

cocld

a2

-

Hz

sec

MEHz

'l
24038 . 4E1 Hz
0.366798 Hz
1.3631388 sec

20.800 usec
6.50 usec

295.2 K

200000000 sec
003000000 ssc

100.46228298 MHz
13c

10.00 usec

Iz27ee
100.46127685 Mz
EM

o
1.40 Bz
o

1.40



2.318
2.178
1.759

y
é
\

1.435
1.431

1.273
1.255
1.237
1.013
0.4995
0.983
0.4977

<)
BRUKER
(><)

S11

20211210
g
1
20211210
<// 3
spact
2116098 0408 {
O ~ zgid
3336
9 coell
16
2
Ph CN 8012820 Hz
0.122266 Hz
40884366 sac
2709
== £2.400 usec
[o) 5.50 usec
_N 2022 &
N ‘\vz”:§§> 100000060 sec
/ s .
Ph 4001324708 iz
P 1000 usec
4aae 51 63516
sE 400.1300000 Mz
WDW H
558 1]
pA-] 0.30 Hz
G2 ']
BEC 1.00
T T T T T T T T T
8 7 6 5 4 3 2 1 ppm
r | (] | I | Lo
L |
el =] g L o] o] [ o = = )
afaz bkl (e -
ol il =l=l=l= = < al e
20211123
&
1
20211123
</’ 12.10 h
RUOM spect
PROBHD Z116098 Q406
PULPROG Tzgpgad
O T E‘gng
O SOLVENT cocll
HS 25¢
ns 4
CN SWH 24038461 Hz
Ph FIDRES 0366798 Bz
Ag 1.36312988 sac
RG 196.12
= oW 20,800 use
o e £.50 use:
_N TE 2822 B
ot 2.00000000 sec
yd N D11 003000000 sec
ToO 1
Ph sFol 100.6228208 Mz
Hucl 1
4aae FL 10.00 user
sz az7es
F 100.6127
WO
E5B 0
8 1.00 Bz
GB [}
BC 1.40
[ I n .] I | L
y
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 40 20 10 o0 ppm



7.622
? 565
7.547
7.457
7.438
7.419
7.367
7.346
7.327
7.284
7.279
7.261
7.242
7.202
7.189
7.184
7.165
5.453
5.354

4aaf

5.340
5.088
5.075
5.049
4 955
4 925
4.912
4.882
4.469
4.451
4.440
4.422
4.143
4,125
3.914
3.904

b

2 325
2.321

2_281
2 015
1_233
l 215

20211210
7

1
20211210
a.18

spact
Z116098_DA0E {
T zgid

65336

cocl3

16

2
8012.820 Hz
0.122266 Hz
4. 0BS406E sec

T8.23
62.400 usec
6.50 usec

292.4

ol 1.00000000 sec
1

SFO1 400. 1324708 MEz
1r

10.00 usec

SF 400. 1300000 MEz
B

o
18 0.30 Hz
o

BC L.o0

2

6 5 4 3 2
| | I
AW HY

-

AU

20x11208
0

1
20211208
10.12

spact
zii6098_DA0E {
B
3
cocl3
300
4

24038461 Hz

0.3E8T58 Hz
1.3631988 sec

2.00000000 sec
Q.03000000 sec

1
100.6228298 MHz
13c
10.00 usec
12768
100.E127685 MHz
=11

o
1.00 Hz
o

P 1.40

T
200 180

T T T T T T
160 140 120 100 80 60

S12

40

20

ppm



[ I

1.099
1.082
1.064
0,454
0,941
0.923

/

2
apiz.ezo
0.122286

4.0894966
78.23

&2, 400

£.50

2944
1.00000000
400.1324708
iH

10.00

£5538

400. 1300000

Hz
sec

usec
usec

E
sec
MHZ
usec

MHZ

EM

1]
Q.30 Bz

L]

1.00

9 8 7 6 5 4 3 1 ppm
JU UL | ol |
W e rsrsn
il len -l = - =il pucf e
20211112
7
20211112
\\ 0 11.43 |
0 \/ 2116098 n:g?“
0 o _zgpggﬂl
Ph o
O 512
24028. 461
ES 0.356798
0] AQ 1.3631988
SN 3 L
IN oE £.50
Ph o 200080068
4aba oii 503000000
Tro1 100. 6220208
NLC1 13c
FL 10.00
s 2768
sF 100. 6127685
WOW EM
S55B ]
LB 1.00
GB a
FC 1.40
T T T T T T T T
180 160 140 120 100 80 60 20

S13

ppm

h

Hz
HE
sec
usec
usec
13
sec
sec
MEz

usec

MEZ



7.623
7.605
T.444
7.424
7.404
7.319
7.300
7.285
7.274
7.256
7.237
7.200
7.182
5.189
5.159

o
]
~
-

4 .4 37
4,430
4.408
4,183

SRR R e

—

-
-
-
-

4 ,165
4.138
4.134
4.116
4.089
4,038
3.930

1.437
1.238
1.z2z20

1.202
0.945

0.927
0.49089

NV ¥

20211111
2

1

20211111
10.12
spect
Z1140%8 0406 |
= zgal
B3536
cocl3
18

2
a012. 820
0123266
4.0884966
B7.14
£2.400
.50

294,
100000000
1
400.1324708
in
10,40
B553E
400.1300000
5]
[
0.30
o
Lan

5 (0]
o/
Ph
o
-
o
,N ~N
Ph
4aca
e
T T T T
9 7 6
J |
5k
N
\\o o
O~\//
Ph -+ —
(@) b
e
= FIDRES
o
,N ~-N
Ph ol
4aca E%
SFO1
I_jL'E'_
51
SF
WDW
S5B
s
G2

T T
180 170 160 150 140 130 120 110 100 90

80

70

S14

60

ppm

20211112
[

1
20211112
11.11

spect
Z116088_040E |
zgpgdl

£5536

cocll

512

4
24038461
0.366798
1.3631988
196.12

20.800

6.50
296.2
2. 00B00an0
003600000

1
100. 6228298
13c

10.00 «

768

100. 6127685
=11

1.00

o
1.40

Hz



<O

20211118
4
20211116
10.00
spect
2116098 D406 (
= zgi0
sidas
cocla
16
2
apiz.ez0
0.122266
4.0B94986
97.09
62400
.50

293,
100000000
400.1324708
1H
10.00

B5536
400. 1300000
EM

<]
Q.30 Bz
1]

1.00

20z11208
14

1
20211208
.46

24038 _461
0. JEETE
1.3631388
186.12
20.400

292.6
2.00000000
0.03000000

1

SFOL 100.6228208
1

B i0.00

32768

SF 100.6127EB5

B

o

1B 1.00

o

E 1.40

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

S15

70

T T
60 50

40

30

20

10 ppm

&.50 «

Hz
Hz
sec

usec
usec

sec

MHZ

usec

Hz
Hz
sec

usec



ppm

616"
LEg”
§56°
caetl’
o1e”
BZZ"
GZE"
988"
Fle”
226"
0F6"
990"
0go”
ECT”
TET”
S0¢°
[
600"
BEF”
SkO°
La0”

e

o
-1

ppm

50 40 30 20 10

FIT’
FETT
LaeT’
10z
LEZ”
162°
S18”
ke’
£98°
6LE"
690"
S60°
LET”
£91°

|

T
5
llm
=1
"

B
|

[

T
6
s

-
o

7
9
N

110 100 90 80 70
S16

120

§91°
EBT”
Toe°
6EL’
g9e’
SBCT
TkE"
65E"
BOF"
9k’
LER"
B6S”
919"

o
XN

O
S
N-N
4aea

p.p.p.p..,-ﬂaﬁppﬁpﬁpmmmmnmmmmnmmmm.omcrcrcrcrcrq-crq-mmmmw-—na-—nocoBRuKER
4aea

TS T TS e

150 140 130

160

170




7.531
7.510
7.504
7.455
7.435
7.416
7.397
7.391
7.363
7.350
7.332
7.296
7.278
7.259
5.460
5.445
5.376
5.362
5.086
5.060
5.047
4.961
4,918
4.398
4,369
4.162
4.155
4,109
4.102
4.072
4.048
3.976
3.959
3.941
3.923

|

20281142
i

20211112
10.0

INSTRLI spect
FROZHD 2116098 0406 [
FULFRD ~ zga0
65535
Br O coea
i
z
(@] 8012.B20 Hz
0.122265 Hz
N 4.0894966 sec
(@] 71.01
N 62.400 use
- £.50 use
;q \\~”<§§> 290.3 1
Ph 1.00000000 sec
400.1324708 MAz
4baa o
10.00 use
65535
400.1300000 MHz
EM
[
0.30 Bz
[
1.00
r T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
2 P L I
Iau ou|r = (o= |N o ﬂ ) r-]
] bt ] = (2= 2= 2 e
ol fud| = - |N -| =ledled| e = e
i V/ /1T
HAME 20211115
EXFNO a
( PROCNO 1
Data 20211115
O ime 12.35 h
(0] IHSTROM spact
PROBED  Z116092 0406 ¢
Br (0] PULPROG Tzgpgld
] £553E
SOLVENT cocll3
NS 128
O os 4
SWEH 24038 461 Bz
~x FIDRES 0.3E6798 Hz
(e} 1.3531908 mac
N N 196_12
- 20.800 usec
6.50 usec
TN o
siass8088 e
. sec
4baa H
100 6228298 MHz
1ac
10.00 usec
32768
1005127685 Muz
EM
[
1.40 B2
[
1.40
o L
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S17



7.466
7.446
7.425
7.406
7.364
7.343
7.285
7.276
7.258
7.240
7.170
7.151
7.132
7.008
6,989
5.473
5.389
5.375
5.127
5.098
5.078
5.052
4.969
4.926
4.924
4.40%9
4.379
1.163
4.140
4.104
4.058
4.032
3.953
3.936
3.918
3.900
2.328
2.309

1.237
1.219
1.201
0.969
0.951
0.933

HAME 20211112
EXPNO 1
PROCHO 1
Date 20211112
0 Time 9.51 h
INSTROM spact
(0] PROEED  Z116008_040&
o] PULFROG - 30
\\ ™ 65536
SOLVENT cpcll
NS 1
(@] o5 2
SWH ADi2.820 Bz
FIDRES 0122266 Hz
=~ AR 4.0824266 sec
(6] N RG 50.56
- oW 62.400 usec
N \/\ e £.50 usec
/ TE 283§ K
Ph o1 1 annannna sec
OO
4caa 5701 400. uznns MHz
10. nn usec
65536
3 400.1300000 MHzZ
WDW EM
s5B ]
LE 0.30 Hz
GB a
BC 1.00
| | | 1
T T T T T T T T T T
9 T 6 6 4 3 2 1 ppm
LI = | L J L
R 3B [ E 2y
e el =l v el [=leiledled el en Gl
: | o | L.><_)
HAME 20211115
EXFNO a
FROCHO i
( (0] Date_ 20211115
Time 12.52
o O INSTRI sscct
FPROBHD  Z116098_0406 (
\\ FULFROG Tzgpglio
65536
SOLVENT cocll
o KE 128
DS 4
B e 24038461 Hz
(0] FIDAES 0.366T98 Hz
N’N RQ 1 sfgéssg sec
RG 1
/ M o 20.800 usec
Ph DE £.50 usac
TE 2967 K
4caa ot 2.00000000 sec
Di1 002000000 sec
TDO 1
sFol 100. 6228298 MHz
woci iic
BL 10.00 usec
51 32768
ES 100. 6127685 MHz
WOW EM
ssB (1]
LE 1.00 Hz
GB 1]
PC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.137
8.115
7.830
7.808
7.460
7.439
7.420
7.333
7.285
7.274
5.459
5.375
5.361
5.123
5.094
5.087
4,958
4.956
4.915
4.913
4.554
4,524
4.1749
4,173
4.125
4,120
4.098
4.088
4.074
4.008
3.997
3.928
3.919
2.368
1.245
1.227
1.z209
1.027
1.010
0.992

ﬁ
/
X

HAME
EXFNO
FROCHD
Date_

Time
INSTRIM
FROBED

FULFROG

o,N

=]
=
o -
w
=
w
ma -
-

ppm

A (1 &fe I

T T T T
180 160 140 120 100 80 60 40 20

ppm
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20211117

10

1

20211117

i1.50
spect
116038 0406 |
2930
£5536
cocll
1€

2
apia.ez0
0.122266

4.0894%6¢&

Ez

sec

usac

50 usec

B.
203.9 K
1.00000000

1
400.1324708

i0.00

£5536
400.1300000
EM

Q
0.30 Ez
Q

1.00

an
(>

20211115

1
20211115
13.13

spect

116048 040E ¢
—zgpg:

E553E

©DCl3
iza

4
24038 461
0.366798

1.36319288
196.12

29649
2.00000000
0.03000000

1
100.6228298
13c

10.00

32768
100.6127685
EM

L]

i.00

a

1.40

MHZ

MHZ

sec

usec

h

Hz
Hz
sec

usec
usec
£
sec
soc
MHZ

usec

MHZ



|

20211112
4

20211112
10.0
spact

ZILE098_ D406 (
T zgid

GS?SG

Cocld

18

2
8012.820
0.122268

40894968
50.56
62.400
€.50

400.1324708
1H

10.00

65536

5 400. 13200000

10 9 8

g

WOW EM
558 [
LB 0.30
=] [
FC i.00
]
T T
1 ppm

294.4 &
100000000

‘BRUKER
<O

Hz
Hz

usec
usec

ES
sec

] an
LD

20211115
T

1
20211115
12.29

Il

24038 461
0.3EET0E
1.3631988

297.0
2.00000000
0.03000000

1
100.6228298
1ac

P 10.00

32768
SF 100.6127585
M

o
23 1.00
o

FC 1.40
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Hz
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B
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sac

MHz
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8.115
T.830
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7.460
7.439
7.420
7.333
T7.285
T.274
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T~2.368

1.245
1.227
1.209

1.027
1.010
0.992

20211117
11.50 ®

spect
z116098_D40E [
= zg30

65536

cocla

15

2

a012.820
0.122266

4. 0B34544

Hz
Hz
sec
71.01
£2. 400

&.50

usa
use

£l

2933
1.00000000 sac
400. 1324708

10.00 use

65536

400, 1300000

MHz
1]
a.30
L]

1.00

<
<

c

| I
T T T T T T T T
8 7 [ 5 4 3 2 1 ppm
Ly Jhu L 1 )
8 (= 18 ik ) e 5 Bl
o o~ ol - ol - cal ooy Lol = lien
| 1] [
| - B(_ME;E:E;"
HAME 20211115
EXPNO 11
( PROCHD 1
Date 2021;;1; n
o) Time 131
INSTRUM spect
o O\/ FPROEBHD ziid08e 0406
FULPROG Tzgpg3d
D ES536
Ph SOLVENT cocla
O us 128
o3 4
WH 24038 _4E€1 Hz
= FIDRES 0_3EE79 Hz
o N AQ 1.3631988 sec
N~ RG 186.12
oW 20.800 usel
DE E.50 usel
R TE 2058 B
ol 2.00000000 sec
pii 0.03000000 sec
OO 1
srol 100 .6228208 Mz
Cl 4faa HuC1 13c
F1 10.00 user
I 32768
3 100.6127685 MHz
WoW =
s58 [
LB 1.00 8=z
GB [
BC 1.40
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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HAME 20211117
EXFNO 2
0] EROCHO 1
fo) Date_ 20211117
0 Time 10.12 h
B INSTRUM spect
r PROBED  T116098 0406 (
FULFROG T =zgia
0 T 65836
SOLVENT cocll
SN HS i€
o o5 2
N EWH 8012.820 Hz
N~ N FIDRES 0.122266 Hz
| AQ 4.089496E sec
Ph G a7.14
oW 62.400 usec
DE 6.50 usec
4bba TE 2%4.8 K
ol 1.00000000 sec
TOO 1
sPol 400.1324708 MHZ
Hucl 1K
BL 10.00 usec
sI E5536
F 400.1300000 MHz
WoW
ss8 []
LB 0.30 Hz
GB [
FC 1.00
H h 1
T T T T T T T T
9 8 2 ppm

T
6 5 4

I i AV
B EREE

20211122

4

20211122
8.0

spect
2116098 D406 |
~zgpgid
65536
CoCl3
1392
4

24038.461 EHz

0.366T98 Hz
1.3631988 =zec
196.12

20.B00 usec
€.50 usec
294.9 K
2.00000000 sec
0.03000000 sec

100. 6228298 MAz
13c
10.00 usec

32768
100.6127685 MAz
EM

0
1.00 Hz
1]

1.40

T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60
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7.521
7.500
T.457
T7.437
7.418
7.389
7.368
7.348
7.330
T.284
7.261
6.168
6.100
6.074
5.883
5.856
5.844
5.818
5.284
5.268
5.214
5.120
5.078
5.048
5.033
4.396
4.366
4,237

g
/
|

l.224
1.207
1.189
1.018
1.000
0.982
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INSTRUM spect
PROBHD Z116098 0406
PULFROG ~ =zg3d
o] 5536
SOLVENT cocll
S NS a
O D5 2
N SHE 8022820 Hz
N~ \/\/\ FIDRES 0.122266 Bz
/ AN AQ 4.DE34956 sec
Ph RG £3.47
oW £2.400 use
4bea e 6.50 use
TE 292.1 K
oL 1.00000000 sec
TOO
srol 400.1324708 HEz
NHuCl in
e 10.00 use
sz 85536
= 400.1300000 HEz
WOW EM
S5B 0
LB 0.30 Bz
GB ]
eC 1.00
|
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
L [ | T I
el els B (gEE 2 gl
el len ~-llo bl Lt alliogla] L] o e
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°© N
Ph/N \/\/\
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1
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180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1
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10.34

spect

Z116098 0406 (
! 30

£5536
cocll
100

4
24038461
0.366798
1.3631588

292 6
2. 00000000
0.03000000

1
100.6228298
1ac

Hz
Hz
sec

use
use
B
sac
sac
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2| e
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300"
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1
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13.55
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Z116098_ 0405 |
= zgap
B35336

cocly

18

2
a0iz.a20
0.122266

4.08949E6
7823
£2.400
650

294,
1.00000000
400.1324708
i1
1000
65536
400.1300000
o
0.3n
o

i.00

20211118
18

1
20211118
14.00

spact
Z1140%8_040& |
Ed 30

FEET

cocly

300

1
24038481
B.3EET730
1.3531988
198.12
20.800
&.50

204.4

2. 00000000
0. 03000000

1
100.46228298
13c

10.00

32768
100.46127685

HZ

sec

h

usac
usec
E
sec
sac
HHz
usac

HHz

Hz
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EXPHO 1
PROCHO 1
Data_ 20211117
0] Tima 10.07 b
INSTRIM spect
0 \/ EFO Z116098 D-ig: [
(0] = zg3o
Ph 65536
cocll
18
0 2
8012.020 e
= 0.122286 Hz
(0] N 4.aaggn§§ sec
N~ \/\/\ 62.400 usec
AN £.50 usec
295.3
1.00000000 sec
400.1324708 MEz
im
10.00 uses
cl 4fea 5 65536
5 400. 1300000 Mz
WO EM
S55B ]
LB Q.30 =Hz
GBE o
PC 1.00
A 1
T T T T T T T T T T
9 8 7 6 5 a 3 2 1 ppm
L ] Ll L I
bd (o] s DD =11 | || = o |
qF:! E Bl [q S '=!| |'=. 0] S |0| n.l
ond o | i e Sl L] - = o) Ll =i |
o | o (>0
( 20211122
5
o="° >
20211122
o 518 h
spact
Ph 2115088_0408 (
“zgpg1d
(0] 65536
cpcl3
~ 323
o 1
24038 461 Bz
N—N N 0.I6ETHE Hz
\/\/\ 1.3631908 sac
186 12
20,800 usec
.50 usec
284 1 &
200000000 sec
003000000 sec
1
Cl 4fea sFo1 100. 6228298 MEz
Hucil 13c
B 10.00 usec
8I
5F 1006127685 Moz
WDW EM
558 1]
1= 1.00 Bz
G2 (1]
P 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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8.015
7.997
7.928
7.909
7.653
T.635
7.522
7.495
T.454
7.386
7.312
7.293
7.208
T.104
T.086
6,998
6.980
6.132
6.092
5.664
5.649
5.633
5.624
5.609
5.594
5.011
4.984
4,355
4.196
4.1749
4,171
4,157
4.112
—2.438

§
&

20211122
20211122
8.0

spact
1€098_D40& [
- SESO
65536

8012.820 Hz
0.122266 Hz
4.0894368 sec
T1.01
62.400 usec
€.50

usec

294.8 x
1.00000000 sec

4abc

400.1324708 MHz
i
10.00 usec

400.1200000 MEz
EM

L]
0.30 Hz

a
1.00

e
=]
-

ppm

PIN
El

:l | ] |BRUKEH

20211123
11

1
20211123
13.06

4
24038461 Hz
0.3EET9E Hz
1.3631982 sec

20.800 usec

2935 &
2.00000000 sec
003000000 mec

1

4abc

SPO1 100.6228298 MHz
13c

10.00

SI 32768

SF 100.£127EB5 MHz
=

o
LB 1.00 Hz
o

o 1.40

T T
200 180 160 140 120 100 80 60 40 20 ppm
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—2.364

4aec
ik 11
' 9 ék 7 6 5 Ii 2 1 ' ppm
GEEECECI I -

BRUKER
20211214
3

spect
Z1180%8 0408 |

2gpgl0
B3336
coclld
512
4
24038 461
0_366T3E
1.3631908
185.12
20.800
6.50
293.5
ol 2.00000000
p11 4.03000000
ol 1
srol 100.6228248
HuCL 130
F 10.00
51 I2TER
4aec SF 100.6127685
WDe EM
55B o
LB 1.00
G2 o
B 1.40
l |' I n J n ] () "
T T T T T T T T
200 180 160 140 120 a0 40 20 ppm
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1
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usec
E
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MHZ
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5.173
5.159
5.090
5.076
4,985
4.847
4.822
4,798
4,755
4.024
4.009
3.927
j.o1z

Co><)

4,958

§
AN

—2.349

J

(>

20211210
20211210
8.49 h
spact
ZI16098_D40E [
~ zq30
65536
cocla
16
H
8012820
0.122266
4.08940365
47.0%
62,400
6.50 usec

233.3 ®
1.00000000

E

400_1324708
18

Fl i0.00
5 65515
5! 400.1300000
EM

L]
0.30
L]

AREEE"

1.00

T T T T T T T T T T T T T T 1
5 7.0

8.0 7
|_| ,|_ |”|é;
53 (28

9.0 85

Ju )
n]m]m[
===
wi e | e

20211123
8

20211123
12.3 n

4

24038 .461
0.3567098
1.3g31988
18¢.12
20.800
€.50

282.5
2.00000000
0.03000000
1006228208
13c

ig.00

Hz
Hz
sec

usec
usec

3
sec
sec
MEz
usec

MEz

32768
1006127685
EM

1.00 Hz
a

1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0

ppm
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20211125
'l

1
20211125
10.59 h

spect
Z116098 OHBG 1
~ zgap
EE53E
cnc1l
ig
2

BO12. 820 Hz

0.122266 Hz
4.08949E6 sec
E3.4

£2.400 usec
E.50 usec

202.8 K
4bab 1.00000000 sac
4001324708 Mz
18
| 3 10.00 usec
5I 65536
SF 400.1300000 MHz
WIW EM
S5E [
1B 0.30 Hz
= o
FC 1.00
I [JJLJ__.—._J‘__I_L__LL—I;
r T T T T T T T T T
8 7 6 5 4 3 2 1 ppm

. vVl VIl oy I
E e B E &

I . . BRUKER
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5

1

20211135

11.02

spact
Z1160%8_D40E 4
2qpg il

65336

cocly
e1
4

24038 _461 Hz
0.266798 Hz

20.800 usec
.50 usec

293.2 ¥
200000000 sec
0.03000000 sec

1

100. 6228298 MEz
ac

10.00 usec
12768

100.E127ER5 MEz
=]

T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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2.377

HAME 20211210
EXEND 10
FROCHD 1
Date 20211210
Time 32 h
INSTROM spect
PROBHD 1116093_0186 {
PULEROG zgd
£5516
SOLVENT coclia
16
2
B012.820 Hz
0122266 Hz
4.080496E sac
87.14
£2.400 user
6.50 use:
202.1 K
1.00000000 sec
400.1324708 muz
1H
10.00 use:
£5516
400.1300000 Mz
a
0.30 Hz
a
1.00

2.00 ™=

1.07

3.00 —

1

[

17.03

ppm

20211125
7
1
20211125
Tina 11.131 h
INSTRUM spect
PROBHD  Z116098_0406
FULFROG Tzgpag!
T E5536
SOLVENT cpcll
s 256
] 1
SHH 24038 .451 Hz
FIDRES 0.366798 Hz
RAQ 1.3531988 sec
RG 196.1
oW 20.800 use
OE 6.50 use
TE 293.2 K
ol 2.00000000 sec
D11 0.03000000 sec
TOO 1
sFol 100.6228298 MAz
nucl 13c
P1 10.00 use
-} 4 3274
F 100.6127685 MHz
WOW EM
558 [
LB 1.00 Hz
GE a
BC 1.40
! | | “ ‘ || 4 ] Ll
T T T T T T T T T T
200 180 160 140 120 100 60 40 20 ppm
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HAME 20211123
EXFNO 3
FROCHO 1
Data 20211123
Tina™ 11.43 b
INSTRUM spect
FROBHD a;lsnga_ndsz [
FULFROG zgad
TO 65536
SOLVENT cocld
HS ]
ng 2
SWH 8012 820 Ez
FIDRES 0.122266 Hz
RQ 4.0B94966 sec
RG 5671
oW 62.400 usec

4eab DE £.50 usec
TE 292.0 K
ol 1.00000000 sec
OO 1
SFO1 400.1324T08 MHz
KUC1 1H
F1 10.00 usec
5 65536
SF 400.1300000 MHEZ
WOW EM
328 [
L8 0.30 Bz
GB [
PC 1.00

‘“ " m .N ] H | Jl| L i Pt |
T T T T T T T T T T
10 9 6 5 2 1 ppm
[

L\r
a5
ol

L GEEEE FEE (@

20211123
1

1
20211123
11.45 h
spact
2116088 04DE |
Tzgpgdl
€553
cocl3
1z@

4
24038 _4E1 Hz
0.365798 Hz
1.3£31848 sec

20.800 usec
&.50 usec

232.5 x
2.00000040 sec
0.03000000 sec

1
SFOL 1006228298 MEz
RUCi iac
10.00 usec
SI I27E68
SF 1006127685 MEz
WD =M
5B ]
LB 1.00 Hz
GB 1]
EC 1.40

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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20211208
¥.58 h
INSTRUM spect
FROEED  zi1é098 0406
PULFROG - £l
GSgJG
SOLVENT Coold
KS ié
DS 2
SWH apiz.ezo
FIDRES 0.122266
AQ 4.0894588
] 30,91
oW &2.400
DE £.5
TE 202.3
oi 100000000
TOO 1
SFO1 400.1324708
wUC1 1H
Fl 10.00
5 65536
SF 400. 1300000
WOW EM
558 o
L8 4.30
GE 1]
FC 1.00
l].]‘ 4 LJL N W O l
T T T T T T T T T T
9 8 7 6 5 4 3 2 ppm
J ] || pl!
els (gls| |2 rasss 3) (8 |3}
cafed| |od|[ed o B ] e oi| |o =
-

20211208
e

1
20211208
10.01 b
spact
2116008 04bE |
Tzgpgan
65536
Cocly
05
4
24038 .461 &
0.366798

I27ER
1006127
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1.3E31080 sec

196.12
20.800 usec
6.50 usec

292. 7T ®

2.00000000 sec
0.03000000 sec

1
1006228298 MHz

13c

10.00 usec
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1
20211123
11.30

Ed

spoct
Z116098 aaBG i
= zgi0

£5538

cocla

g

2
B012.820 Hz
0.12226€ Hz
4.089496€ sec
€347
€2.400 use:
6.50 used
291.9 K
1.00000000 sec
1
400.1324708 Mz
1
10.00 use
E553E
400.1300000 M=z
=
Q
0.30 Hz
[
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T
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80 70
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spect
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“zgpgll
E353E
cocl3
iz8
4
24038441 Bz
0.366798 Hz
1.3631988 sac
19€.12
20. 800 usec
E.5
292.2 K
2.00000000 sec
0.03000000 sec
1
100.6228298 MAz
lac
10.080 usec

32748
100.6127685 MHz
EM

Q
1.00 Hz
Q
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HAME 20211125
EXFNO 2
FEOCHO 1
Date 20211125
Time 10.3% &
IHSTRUM spect
FROZED  Z116098_0406 (
PULFROG ~ zgil
o ESS3E
SOLVENT cpoid
] 16
] 2
SWH 8012.820 Hz
FIDRES 0.12226€ Hz
AQ 4.0834%5E sec
RG 7101
oW 62.400 usec
oE £.50 usec
TE 2829 K
oL 1.00000000 sec
TOO 1

cll 4fac szoi 400.1324708 Muz
nuci iu
FL 10.00 usec
51 £553E
3 400. 1300000 MHZ
WOW EM
£58 [
LB 0.30 Hz
GB a
BC 1.00

10 9 8 7 [ 4 3 2 1 ppm
e L
4k 1 B
ol Lol L Dl Lol ) A L2 ] el

a1l s
KRME 20211125
EXFHO 3
FROCHO 1
Date 20211125
Time 10.50 h
INSTRUM spect
FROBHOD  Z116098_0406 (
FULFROG Tzgpgi0
TD £5535
SOLVENT cocld
S 258
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RQ 1.3631988 sec
G 19¢.12
oW 20.800 usec
DE £.50 usec
TE 233.9 ¥
ol 2.00000000 sec
af Dil 0.03000000 sec

TOO 1

Cl ac SFO1 100.6228298 MHZ
wUC1 13c
Pl 10.00 usec
51 32768
- 100.6127685 MHZ
WOW EM
558 1
LB 1.00 Bz
GE a
FC 1.40

Ll Id i

T T T
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12_40
spact
2116008_0406
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