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Synthesis of Difluoroacetohydrazonoyl Bromides 2!

1) AINHNHgeHCI
j)\H Et;N, EtOH, 4A M, 75 °C H Br
N N 2
Hcm (0] 2) NBS, DMF, 25 °c Ar N CF2H

Step 1: A mixture of hydrazine hydrochlorides (1.0 mmol, 1.0 equiv.), triethylamine
(1.0 mmol, 1.0 equiv.), difluoroacetaldehyde ethyl hemiacetal (1.5 mmol, 1.5 equiv.),
and freshly activated 4A molecular sieves in EtOH (8 mL) was stirred at 75 °C in a
round-bottom in an oil bath, and the reaction was monitored by TLC. After the reaction
was completed, the solvent was removed in vacuo to afford intermediate products,
which was used directly for the next step.

Step 2: To a solution of crude mixture from step 1 in DMF (8 mL) was added NBS.
The resulting solution was stirred at room temperature, and the reaction was monitored
by TLC. After the reaction was completed, the reaction was quenched with sat. NaCl
aq., and the mixture was extracted with ethyl acetate (3 x 15 mL), dried over MgSQOy,,
filtered, and concentrated in vacuo. The resulting products was purified by column
chromatography on silica gel (EA)/petroleum ether (PE) (1:10-1:20) to afford

difluoroacetohydrazonoyl bromides 2.

Synthesis of Trifluoroacetohydrazonoyl Bromides 2

1) ArNHNH,eHCI, CH;COONa

EtOH, 4A M, 75 °C N Br

OH

N N~
FsC” O 2) NBS, DMF, 25 °C At NTCFg
>

Step 1: A mixture of hydrazine hydrochlorides (2.0 mmol, 1.0 equiv.), triethylamine
(1.0 mmol, 1.0 equiv.), trifluoroacetaldehyde ethyl hemiacetal (1.5 mmol, 1.5 equiv.),
and freshly activated molecular sieves 4A in EtOH (8 mL) was stirred at 75 °C in a
round-bottom in an oil bath, and the reaction was monitored by TLC. After the reaction
was completed, the solvent was removed in vacuo to afford intermediate products,
which was used directly for the next step.

Step 2: To a solution of crude mixture from step 1 in DMF (8 mL) was added NBS (2.2
mmol, 1.1 equiv.). The resulting solution was stirred at room temperature, and the

reaction was monitored by TLC. After the reaction was completed, the reaction was
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quenched with sat. NaCl aq., and the mixture was extracted with ethyl acetate (3 x 15
mL), dried over MgSOQ,, filtered, and concentrated in vacuo. The resulting products was
purified by column chromatography on silica gel (EA)/petroleum ether (PE) (1:8—1:20)
to afford trifluoroacetohydrazonoyl bromides 2'.
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Table S1 Optimization of reaction conditions for synthesis of Sa“.

Ph
Br N-N
H Base
e _ |
%_N—C—N_é + Ph/N\N)\CFQH HFZC/QN/)\H%
Solvent, 25 °C
4a 2a 5a
Mole ratio of i Yield? (%)
Entry Base Solvent Time (h)
4a/2a/base 5a
1 1/2.5/2.5 K,COs DCM 18 45
2 1/1.2/1.2 K,COs DCM 10 65
3 1/1.0/1.0 K,COs DCM 10 49
4 1/1.2/1.2 Na,COs3 DCM 10 52
5 1/1.2/1.2 Cs,CO; DCM 7 46
6 1/1.2/1.2 NaHCO; DCM 10 58
7 1/1.2/1.2 Et;N DCM 10 31
8 1/1.2/1.2 K,COs THF 10 trace
9 1/1.2/1.2 K,CO; 1,4-dioxane 10 80
10 1/1.2/1.2 K,COs MeCN 10 45

“Reaction conditions: 4a (0.2 mmol, 1.0 equiv.), 2a (0.2—0.5 mmol), base (0.2—0.5

mmol), solvent (3 mL), 25 °C, air atmosphere. ’Isolated yields after chromatographic

purification.
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Copies of NMR and HRMS Spectra for Compounds 3

NMR copies of compound 3a:
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HRMS (ESI) copy of compound 3a:

HYL-ZHOUYUXIU-D3 #61-104 RT: 0.27-0.46 AV: 44 NL: 1.40E8
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

463.2229
Ca3Har NgF 4 =463.2228

1004 0.1906 ppm

903

803
o 703
g |
B 90
=] 3
2 509
Q b=
= 404
o -
o E
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203

103 457.0084 || /

J 4028902 4132662 429.2404 441.1253 450.3578 i 485.8116 493.2333 501.1787 517.8378
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miz

HYL-ZHOUYUXIU-D3#61-104 RT: 0.27-0.46 AV: 44
T: FTMS + p ESI Full lock ms [B0.0000-750.0000]
m/z= 395.1615-519.6030

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
413.2662 23T 61 1593
463.2229 143089616.0 100.00, 463.2228 0.09|Cz23H27 N Fa
464.2264 35608896.0 24.89
465.2303 4204837.0 2.94
463.2229 NL:
CoxHor Ng Fa=463.2228 1.40E8
0.1906 ppm HYL-ZHOUYUXIU-
8 100; D3#61-104 RT:
& 807 0.27-0.46 AV: 44 T:
2 b FTMS + p ESI Full lock
3 60 ms [80.0000-750.0000]
=
o 404
= 3 465.2303
3 207 457.;}498 /
& 0: 413.2662 429.2404 450.3578 | i 493.2333 517.8378
463.2228 NL:
CozyHor Ng Fa =463.2228 7.61E5
-0.0000 ppm CazHa27 NgFa:
100? Ca3H27NgF4
804 pa Chrg 1
60
40
20
E | 468.2396
0 LA BEA R B REALE REARD | {REEAR BAARY LA T (BEEEN RARAE RAEAH EARRNEAERE LARES LERDN ALLES AEEAY LASAS RRARS] T
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NMR copies of compound 3b
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HRMS (ESI) copy of compound 3b:

ZHOUYUXIU-10 #61-109 RT: 0.27-049 AV: 49 NL: 1.17E9
T: FTMS + p ESI Full ms [120.0000-900.0000]

491.2541
Ca5H31 NgF 4 =491.2541
1004 0.0851 ppm
903
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g |
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[7] 3
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ZHOUYUXTIU-10#61-109 RT: 0.27-0.49 AV: 49
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 335.5932-652.3729
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
491.2541 1182604544.0 100.00 491.2541 0.04 C25 H31 Ng Fa
492 .2569 336853888.0 28.48
523.2439 251616352.0 21.28
524.2472 69783224.0 5.90
491.2541 NL:
Co2s5 Ha1 Ng Fa=491.2541 1.17E9
0.0851 ppm ZHOUYUXIU-10#61-
g 1005 109 RT: 0.27-0.49
e AV: 49 T: FTMS +p
2 = ESI Full ms
3 603 [120.0000-800.0000]
< o] 505_|0419
= . 475.0305 | 523.2439
s 3 | 548 2487
& 13451151 405.1168 427.0986 450.1913 | 7CET 560.1645 591.1782 621.0410
4912541 NL:
Ca5 Hat Ng Fa=491.2541 7.45E5
-0.0000 ppm C25 Ha1 F4 Ng:
100; Ca2s H31 F4Ng
80 pa Chrg 1
60
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20
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S14



NMR copies of compound 3e¢:

=
“ =3
)
=3
SLOLA B IR
Ze0'L > Ummw s [~
sze L~ = ¥50'9
zveL ] Lo
<
'W m o~
912— =€0'9
©
m o~
<
v0s°e e
€z5°e -
ovs'e ) - | ©
855°€ a —==lfeoz [
mmm.m& O
£65°¢ : L2
oL9'€ W ¥
=25z S s
IXT &
o A% Q0 O 3
o ~ Q =
L w < p
i I T ©
- Fo
<
I ©
£G6e°9
98%'9\ e [ 0
819'9~ __ TT——jrs8s [
£€9°9
wmo.o\ erww | o
mmm.w\ ~
9569 _
09Z'2 Lo
o
©
©
" ©
<
o
©
o
e
re

<
mS.r\ Fegg [~
2€0°L Lo
SzE L\ )
Nvm._\\ Jgow wm
- Q
| @
] N
1912 — “So@ [«
<
o~
©
o~
@
o~
r o
o
: o Fo
v05°€ el
ez5°€ O [ =
ors'e : _
855°€ — W —==ee1 |9
e =z P 2 .
N He
oLg'e L_/ VA l W o
o F TN 8 [YE
o ~ Q ~Z
F.\u\ﬁ\r w < r~g
T T T <
A FS
©
<
©
<
4
o
N
o
<
o
r3
@
o
4
o
o~
o
£5e'9
. -
nno.oV _ L@
v59°9 R ©
[ ©
G269~ Lﬁoo.o
9769 F
AN
09Z'2— _

S15



qs oo T M ¥ O N
g0 O v~ — (@ 00 O M) D 0 © 0N~ 0
oM< D N (o @ M uLoN~NM
oo oN S o -'N'o'g TON A
g O O ™ ~ N © © N~ O
= =~ « — NN~N~ N NN
M 2 ! — =
HF2C
_N
>J)_N
HF,C
13¢{'H} 150 MHz NMR, CDCl5
I
I
I
22 210 po (190 | 180 170 160 150 140 130 2 110[ |1 90 BO 70 60| 80| 40 30 20 10 0
1 (Rpfn)
o © AN u
0 o~ of
N~ N — <
Ny = &
NN NN Q}
N N
HF,C
Joy
\
N><N
N °N
—_—
N

NN A AR S AP A S N A Ay A

HF,C

13¢{'H} 150 MHz NMR, CDCls

S———"

Ve AR A A BN AN i A St e o B A AT A NNl

T T T T T
245 24.0 235 23.0

19.5 19.0 18.5 18.0

5 21.0
1 (ppm)

S16




M <9 g bl 323 y < D < N~
© | G} 1 + | @ o © o) I} 19
0 O D + |+ . s} Q © Q
© o S| B u < o =} o
™ M o sl q ~1 - — — o
=1 | | | | |

“L -‘ AMAW hwv‘vmml’;‘"? n , " 1ol '.A Ah\”:um

T T T T T T T T T T T T T T T T T T T T T
139 138| 1B7| |136 |135] 134 133 132 |131| 10| 19|l 128 [127] |/ 126 12% |[124]|[1 2p 121 120/||119| 11 116 1”% 114 113 112 111 110 109 108
f

19F 376MHz NMR, CDCl;

T T T T T
40 3D 0 10 p -10|| -20 |3 -40| 0 -60 7 -80] -9 10p| - 12 -13Q - -190 || -160 -180 -190 -200 -210
1 [ppm

S17



-123 -10

-122

121

-120

-119

2oL 9L~

BECGLL-
66L°GLL-—

evLehl-—

-118

-117

116

115

114

3

1 (peim)

-112

af

-110

-109

-10B

-107

10|

-105

-104

103

S18



HRMS (ESI) copy of compound 3c:

ZHOUYUXIU-10 #50-107 RT: 0.22-0.48 AV: 58 NL: 1.17E9
T: FTMS + p ESI Full ms [120.0000-200.0000]

491.2544
C25H31 Ng F 4 =491.2541
1004 0.5518 ppm
903
803
g 703
g |
° 604
=5 =
£ 509
[ b |
2 404
® =
[T} P |
g 303 493.2608
3 / 523.2441
205
107 489.0707 || /
03.,370.9726 381.0007 405.1170 427.0987 450.1915 4750306 . ||{ 5132371 ||
BAgEE T RRREH Ty T T RARES] T (RRRR LLALRN RRRRS TrerTT T (ARRRJ | | LRAENRRRES | REARARALL) | RARRA | T B
360 380 400 420 440 460 480 500 520
miz
ZHOUYUXIU-10#50-107 RT: 0.22-0.48 AV: 58
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 358.9831-524.7458
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
491.2544 1205900288.0 100.00| 491.2541 0.27 C25H31N6F4¢
492 ,2571 344710144.0 28.59
523.2441 258988240.0 21.48
524.2473 71900512.0 5.96
491.2544 NL:
Coas Ha1 Ng F 4= 491.2541 1.17E9
0.5518 ppm ZHOUYUXIU-10#50-
g 1005 107 RT: 0.22-0.48
- AV: 58 T: FTMS +p
2 ) ESI Fullms
3 607 [120.0000-800.0000]
<< s
g 407 492.2571
g 204
© 4 471.2478 475.0306  480.9469 4852891 490.2462 | | 493.2608 408 1728 505.0420 508.2515
0 ;
491.2541 NL:
C25 Ha1 Ng F4=491.2541 7.45E5
-0.0000 ppm C25 H31 F4 Ng:
WDD; C2s Ha1 F4Ng
80 pa Chrg 1
607
405 492.2574
205
3 493.2608
L} S S S S A S N N B S R N B B B S B s S A e B B B B B B B N B B e
470 475 480 485 490 495 500 505 510
m/z
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NMR copies of compound 3d:
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HRMS (ESI) copy of compound 3d:

ZHOUYUXIU-10 #50-104 RT: 0.22-0.46 AV: 55 NL: 2.56E8
T: FTMS + p ESI Full ms [120.0000-900.0000]

523.2442
C25Hat Oz Ng F4=523.2439

1004 0.5020 ppm

903

803
g 703
g o |
° 604
=5 =
£ 509
)] =
2 404
[] -
© 3
or 30

203

10 569.1648

4 513.2373 512,942100 LS 5911787 621.0413 649.0729 677.0868 715.2922 747.2819
0 \i|'||lu||1\\||||||\\\|||||||\\|||||||\\\|||||||\\|||\
500 520 540 560 580 600 620 640 660 680 700 720 740

miz

ZHOUYUXTU-10#50-104 RT: 0.22-0.46 AV: 55
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 494.7458-758.1356

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
523.2442 258230816.0 100.00| 523.2439 0.26/C25H3102NeF4
524.2474 71567296.0 27.71
525.2504 10382575.0 4.02
569.1648 8233455.0 3.19
523.2442 NL:
C2sH31 02 Ng Fs = 523.2439 2.56E8
0.5020 ppm ZHOUYUXIU-10#50-
g 1003 104 RT: 0.22-0.46
B T AV:55 T: FTMS +p
o 80
k= J ESI Fullms
3 60 [120.0000-800.0000]
<< s
= 524.2474
& 204
S 41.498.1720 505.0420 513.2373 522.2357 | |525.2504 530.2140 5372502 547.1698
523.2439 NL:
C2asH31 02 Ng Fs = 523.2439 7.41E5
0.0000 ppm C25 H31 F4Ng O2:
WDD; C2s Ha1 F4Ng O2
80 pa Chrg 1
60
405 524,2473
20
E 5;5_.2506 530.2649
L} S e S N L N e e B e
500 505 510 515 520 525 530 535 540 545
m/z
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NMR copies of compound 3e:
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HF,C
13¢{'H} 150 MHz NMR, CDCl,
|
|
A
|
| |
T T T T 1 T T T T T T 1 T T T T T
229 || 210 o|| 80 170 |1 150/ ||| 140 q | |12 1q|| 100 || 90 || |I8o || |70 || &b d| 40| |3p] | 20 10 o
1 (PP
[(eNe] <t M
o~ N O
@ ~ - O
INE] - -
NN N N
N2 N
HF,C
jog
\
N><N
N° 'N
!
N
HF,C
13¢{'H} 150 MHz NMR, CDCl,
|
i
T T T T T T T T T T T T T T T T
26.0 25.5 25.0 24.5 24.0 235 23.0 22,5 22.0 215 21.0 20.5 20.0 19.5 19.0 185

1 (ppm)
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1 (ppm)
HF,C
N
>’N i
'
.
N
HF,C
19
F 376MHz NMR, CDCl;
)
T T T T T T T T T T T T T T T T T T T T T T T
40 39 |2 10 \ 10 29 |-30 -40| -50 |-60 -80 -90 -100 -119 -120 {130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)
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HRMS (ESI) copy of compound 3e:

YANGGAOWANG-W34 #35-78 RT: 0.16-0.35 AV: 44 NL: 5.39E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
575.3483
Ca1Haz Ng F4=575.3480
0.6220 ppm

Relative Abundance N
!DHH‘?H\\‘?HH?HI!?IIII%LHI‘?\LH;\\H%\H‘?HH%

(=]

a

579.2669 639.2877

oW

597.3305 635.5010
613.3043

657.1768
497.3602 513.3552 551.5042 |559-,2983 605.2779 717.2602 733.2336
T T T T T T

Ll : 2
L ) S ) O R B R R R G e P 2 T L ol R e o e LI S I N Y N B B | T

T I | T T 1 e
480 500 520 540 560 580 600 620 640 660 680 700 720 740
miz

—

YANGGAOWANG-W34#35-78 RT: 0.16-0.35 AV: 44
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 465.4107-746.0495

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
575.3483 547655040.0 100.00| 575.3480 0.36 C31H43NsFa

576.3514 190475440.0 34.78
579.2669 100620240.0 18:37
639.2877 180036304.0 3287

575.3483 NL:
Ca1 Hazs Ng F4 =575.3480 5.39E8
0.6220 ppm YANGGAOWANG-
g 1005 W34#35-78 RT:
S g0 0.16-0.35 AV: 44 T:
- G 5711629 FTMS + p ESI Full lock
3 60 ms [80.0000-900.0000]
o 407 579.2669 630.2877
g 20-] A ] 655.3002
& GE 497.3602 5515042\ |l 613.3043 | 669.2983 6952779 717.2602
575.3480 NL:
Ca1 Hazs Ng F4 =575.3480 6.97E5
0.0000 ppm Ca1 Haz F4 Ng:
100 Cai1HazFaNg
804 pa Chrg 1
607
404
20
3 | 582.3715
A A e L e L s s M S Mot
500 550 600 650 700

miz
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NMR copies of compound 3f:
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260 190 180 170 éo 150 1HO 1‘3 ‘0 1‘10 1‘ 9 éo 7‘0 ‘C 5‘ 40 ?lO 2‘0 1‘0 6
fil (ppm)
QS SR
NN -
99 b
N Ne
HF,C Br
L
I} )-N “CL,
HF,C Br
13¢{'H} 150 MHz NMR, CDCl,
21;0 2:‘&,5 2:‘%.0 2‘25 2‘2.0 2‘15 2"1,0 2(‘).5 2(‘10 1‘9.5 1‘90 1(;.5 1!;.0 1‘75
1 (ppm)
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HRMS (ESI) copy of compound 3f:

ZHOUYUXIU-10#1 RT: 0.00 AV:1 NL: 1.15E6
T: FTMS + p ESI Full lock ms [120.0000-800.0000]

100 564
90—
80—
g 70
B 60+ . 677.09
1.04
2 50 63746  649.07 697.07
2 40| i
£ 678.09
ﬁ 30-| 597.30 619.04 651.07 667.13 2
605.27 615.32 623.04 62915 647.08 698.07 709.33
il 0 669.19 715.06
32 60112 || 69907
| | |
0 ||\'\'IIII|\\\|||III|IIII|IIII|\\\I|III\‘\III]PFII'II\I|III\‘\II
600 610 620 640 650 660 670 680 690 700 710
miz
ZHOUYUXIU-10 #65-112 RT: 0.29-0.50 AV: 48 NL: 4.52E5
T: FTMS + p ESI Full ms [120.0000-900.0000]
619.0450
CaaHasNgBra F4=619.0438
100 1.9542 ppm
8
8
c
5
E s
2
P4
2 4
5
&
20 619.5277
ﬂ 620.0445 620.5284
0 T r T 1 1 17 1.7 & T ... 1T F.n r .1 .7 1 K Toele0: o] | e P
616.5 617.0 617.5 618.0 618.5 619.0 619.5 620.0 620.5
miz
ZHOUYUXTIU-10#65-112 RT: 0.29-0.50 AV: 48
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 616.4210-620.6939
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
619.0450 462111.3 100.00 ©19.0438 1.21/C23H25 Ng¢ Brz Fa
61952797 62064.2 13.43
620.0445 8054.9 1.74
620.5284 6714.8 1,45
619.0450 NL:
C23Hzs NgBra Fa=619.0438 4.52E5
3 1.9542 ppm ZHOUYUXIU-10#65-112
c 10 RT: 0.29-0.50 AV: 48
2 T: FTMS + p ESI Full ms
B [120.0000-900.0000]
2 50
E: 619.5277
E . 1 620.0445 6205284
& 519.0438 NL:
C23H2s NgBr2 Fs=619.0438 1.96E5
io 0.0000 ppm Co3Ha5FsNgBra:
C23H25F4NgBrz
pa Chrg 1
5
620.0472
e B S
616.5 617.0 617.5 618.0 618.5 619.0 619.5 620.0 620.5
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NMR copies of compound 3g:
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13¢{"H} 150 MHz NMR, CDCl,
I
|
— | Hl . \
220 210 12 190 1 170l 60 50 4 130 12Q 114 100 9 80 70 60| 50 40 BO| 20 10 0
1 (PP

22730
X 22.699
. 21.146
N 21.116

HF,C F
18¢{"H} 150 MHz NMR, CDCl,

J I

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 T
246 244 242 240 238 23.6 234 232 230 228 226 224 222 220 218 216 214 21.2 21.0 20.8 206 204 202 200 19.8 19.6
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-116.5

1 (ppm)
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619°GLL-~
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HRMS (ESI) copy of compound 3g:

ZHOUYUXIU-11 #12-67 RT: 0.05-0.30 AV: 56 NL: 3.04E7

T: FTMS + p ESI Full lock ms [120.0000-900.0000]

4992043
C23Has Ng Fs =499.2039
10[%1 0.7758 ppm
o0
807
g 707
g |
2 604
R
2 509
g 3
£ 407 575.3487
5 3 427.0990 599.1983
o
BOE 4211118
204 360.0082 405.1169 443.0940
103 381.0009 450.0888  495.0129
;l | | | | | 4750312 . || 511.0082 545 o534 569.[_):106“ ”
—|.|| Lu-vll.lhlii I J‘Il " LAl L | O 1 | TPV P P TR O P 1 min L
O\\I\\|\II|II\|I\E\II|IIII\I\!\|IIIIII\\\I T
360 380 400 420 440 460 480 500 520 540 560 580 600
miz
ZHOUYUXIU-11#12-67 RT: 0.05-0.30 AV: 56
T: FTMS + p ESI Full lock ms [120.0000-900.0000]
m/z= 349.3220-608.6441
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
427.09%0 8979011.0 29.35
499.2043 30591456.0 100.00 49%.2039% 0.39 C23H25Ng Fe
575.3487| 11712624.0 38.29
599.1983 9448322 .0 30.89
4992043 NL:
CzHa5NgFg=499.2039 3.04E7
0.7758 ppm ZHOUYUXIU-11#12-67
g 1005 RT: 0.05-0.30 AV: 56
E i T: FTMS + p ESI Full
2 = 495.0129 lock ms
3 607 \ [120.0000-900.0000)
<L |
v 407 427.0990 5753487 599.1083
E 204 360.0082 405.1169 ' 443.0040 511.0082 L ‘
g Lt bbb UL emomz || [ ssaoss seecae| L
499.2039 NL:
CxH2sNg Fg=499.2039 7.62E5
0.0000 ppm C23 Has Fg Ne:
100 CzaHzs FeNe
80 pa Chrg 1
60
404
20
O e T T T T T e T T T e T T T e e
350 400 450 500 550 600
miz
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NMR copies of compound 3h:
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NN
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):N \©\
HF,C CF3

13¢{"H} 150 MHz NMR, CDCls

©

T
pi 210 |RPO  |190| |18 70 60|| 150 | (140| |13 12Q/|| 110 || 10p 0 8| 70 60 50 40 3 20 10 0

22.727

22.697
21.185
X 21.156

HF2C CFs
/LFN
N__N
>,N><N
I
=L
HF,C CF3

13¢{'H} 150 MHz NMR, CDCl;

T T T T T T T T T T T T T T T T T T T T T T T T
85 280 275 27. 26.5 26.0 |255 250 245 240 235 230 225| 220 215 210 205 |R0.0 195 19.0 185 180 175 170 16.5
il (gpm)
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HRMS (ESI) copy of compound 3h:

ZHOUYUXIU-11 #29-79 RT: 0.13-0.35 AV: 51

T: FTMS + p ESI Full lock ms [120.0000-900.0000]

NL: 9.55E6

599.1981
C2sHasNg Fip =599.1976
1004 0.9740 ppm
o0
80
g 707
g .|
2 604
3 7
2 509
[ b |
£ 403
= =
& 303 601.2171
203 609.3347
E “ 657.8561 693.0805 722.5282
103
J, 5914964 i 636.4569  655.1561 SRt 709.0760 J
oAl i il Vo P 9o A00t ) i P Y R 1
I I O O O O I O IO I I I O O I O O
590 600 610 620 640 650 660 670 680 690 700 710 720
miz
ZHOUYUXIU-11#29-79 RT: 0.13-0.35 AV: 51
T: FTMS + p ESI Full lock ms [120.0000-900.0000]
m/z= 580.2589-724.0815
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
589.1981 9554245.0 100.00| 599.1976 0.58 C25 Has Ns F1o
600.2013| 2620759.0 27.43
601.2171| 2374653.3 24.85
657.8561 967915.4 0543
599.1981 NL:
C 5 Has Ng F g = 599.1976 9.55E6
0.9740 ppm ZHOUYUXIU-11#29-79
g 1005 RT: 0.13-0.35 AV: 51
e T: FTMS + p ESI Full
° = lock ms
3 609 [120.0000-900.0000]
< 7
o 407 600.2013
s 209
£ o 586.4107 591.4964 5052292 598.1905 |€‘0|2'—2200 605.3580 609.3347 515-3_2]16
599.1976 NL:
C 5 Has Ng F 49 = 599.1976 7 45E5
0.0000 ppm Cas5 Has F1oNg:
100? CasHas FioNg
804 pa Chrg 1
60
405 600.2009
204
= 601.2043 5042143
Y T T T T T T 1T | LI R A ST | L — L ) T} LI
590 595 600 605 610 615
miz
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| |
Il LU
2‘30 2P 2‘10 200 190 1‘80 1‘7 ‘60 1‘53 1‘40 1‘3 1‘2 “ ‘10 )1‘00 9; éO 7‘0 éO ‘0 4‘0 30 2‘0 1‘0 ‘10
ppm
o 0
o © o
© © - Q
NN —
NN NN
N N
0
HF,C o~
)\7—_—_N
%
N
)i
)=
HF,C O
e}
3C{"H} 150 MHz NMR, CDCl,
j I
. W
2(‘3.0 2&":.5 2‘}).0 24;.5 24;.0 2:‘35 2:‘&0 2‘25 2‘2v0 2"‘;15( ?%0 26.5 2(‘).0 1‘9.5 15‘).0 1é.5 1‘8,0 1‘7,5 1‘7v0 1[‘5,5
ppm
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140.534
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\ 140.157

/

— 130-:890

—114.626
—113.329
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110.143
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leoloalns

T T
141 140

T
38 1

T
7 136

T T
135 134

T
131 130

T T T T T T T T
127 126 1R5 124/ 123 [12R| 121|120 114 ||1 17 114/ 115 {114 113 112 111 110 109 108

139 183 9
1](ppm)
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0
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HF,C 0
2 ~
0
19F 376MHz NMR, CDCl3
40 30 20 10 0 -10 -20 -40 -50 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)
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HRMS (ESI) copy of compound 3i:

ZHOUYUXIU-11 #1 RT:0.00 AV: 1 NL: 1.16E7
T: FTMS + p ESI Full lock ms [120.0000-900.0000)
i 575.35
90— 579.23 599.20
80—
8 70
£ 604 764.57
=2
2 50
£ 40
k=
& 30 58124 |60122
20+ :
722.53
532.05 569.04
10+ 556.39 615.32 677.11 693.08 709.08
511.01 2 *2 6308 6I57[.86| ; | JI 72924 755.12
o |‘|‘Ju‘. — I|.|I|.I & ‘hhl ‘.u;\lu.lill. » 1, ‘I..‘F Iu a1y I“"“\“ — ‘xll‘
520 540 560 580 600 620 660 680 700 720 740 760
miz
ZHOUYUXIU-11 #60-125 RT: 0.27-0.56 AV: 66 NL: 8.49E6
T: FTMS + p ESI Full lock ms [120.0000-900.0000]
579.2340
Ca7Ha1 04 NgFs =579.2337
100 0.5142 ppm
8l
8 579.5351
c |
L4 |
5 -‘
2 576.3517 f
24 f
= | 580.2374
@ |
@x |
20 |
577.3549 |
{ 581.2405
576.2263 | 562.1309 584.1370 553734 5864105 587 4141 589.0215 590.0637
I T T e e e e e T T e T T e R e
577 578 579 580 581 583 5 585 586 587 589
miz
ZHOUYUXIU-11#60-125 RT: 0.27-0.56 AV: 66
T: FTMS + p ESI Full lock ms [120.0000-900.0000]
m/z= 576.0107-590.9278
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
576.3517| 4077658.8 47.90
577.3549 691967.3 B=13
579.:2340| 8513683.0 100.00| 579.2337 0.30C27H3104NgF4
580.2374| 2525476.3 29.66
579.2340 NL:
Co7H31 O4Ng F4=579.2337 8.40E6
2 0.5142 ppm ZHOUYUXIU-11#60-125
c 10 RT: 0.27-0.56 AV: 66 T:
2 FTMS + p ESI Full lock
E ms [120.0000-900.0000]
= 50
p 580.2374
k= 577.5192 578.2263 5785220 579.5351 580.5300 581,?405 581.8333
& 579.2337 NL:
Ca7Ha1 O4Ns Fa=579.2337 7.22E5
10 0.0000 ppm Ca7Ha1 FaNg O4:
Co27Ha1 FaNs O«
pa Chrg 1
o 580.2371
581.2405
0\\|\|| all\\||\\|||\\||\||\\|||\\|‘|\\| L |
5775 578.0 578.5 579.0 579.5 580.0 580.5 581.0 581.5 582.0
miz
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NMR copies of compound 3j:
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HF,C,

-

N
=
HFgc)—N \~

13¢{"H} 150 MHz NMR, CDCl;

| |
e et [N "

T T T T T T T T T T T T T T T T T T T T T T T T
24.2 24.0 23.8 23.6 23.4 23.2 23.0 22.8 22.6 22.4 22.2 22.0 21.8 21.6 21.4 21.2 21.0 20.8 20.6 20.4 20.2 20.0 19.8 19.6 19.4 19.2 19.0 18.8 18.6 18.4 18.2 18.0 17.8
1 (ppm)
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1 (ppm)
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HRMS (ESI) copy of compound 3j:

ZHOUYUXIU-13#1 RT:0.00 AV: 1 NL: 3.37E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

e 529.21
90—
80—
8 704
8 B0
g 571.16
2 504
% 40 563.25
E 30— 530.21
505.23 521.26 601.21
ol 513.24 f1217
10 i 53121 562.2¢ ] || | 59326 |0022 54719 64117 649.07 659.21
o i, b T L 54}'5'34. AL h[ll e Lln o el zl 683.03
| 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 T | T T T |
500 520 540 560 580 600 620 640 660 680 700
miz
ZHOUYUXIU-13 #4-57 RT: 0.02-0.25 AV: 54 NL: 1.0567
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
563.2542
Ca1 Hai Ng F4 = 563.2541
100 0.2252 ppm
8
8
(=
5
E s
2
=
1]
4 564.2577
& 562.2466
20 564.4677
565.2508 568.1572
559.3609 561.3759 562.0954 || 563.4641 ] 566.3722  567.4204 |
0III|II|IIlIlII|I\i\III\}\III|I LI B | L R P S S i R R [P ) (| T
558 559 560 561 562 563 564 565 566 567 568 569
miz
ZHOUYUXIU-13#4-57 RT: 0.02-0.25 AV: 54
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 557.3638-569.1287
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
562.2466 2235130.0 20.69
563.2542 10801967.0 100.00 563.2541 0.13 C31 H31Ng Fa
564.2577 3595902.3 33.29
568.1572 768963.6 7.12
5632542 NL:
G31Hai Ng Fa= 563.2541 1.05E7
8 0.2252 ppm ZHOUYUXIU-13#4-57
c 10 RT:0.02-0.25 AV:54T:
2 FTMS + p ESI Full lock
3 ms [50.0000-750.0000]
< 50 564.2577
L 562.2466
£, 559.3609 561.3759 565.2598 555720 568.1572
& 563.2541 NL:
C31Ha1 Ng Fa=563.2541 6.98E5
10 -0.0000 ppm C31 Ha1 F4 Ng:
Ca1 Ha1 F4 Ns
pa Chrg 1
5 564.2574
i 565.2608 566.2641 567.2675 568.2709
T T e T e T T e e T T
558 559 560 562 567 568 569
miz
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NMR copies of compound 3k
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©/ CF,H
13¢{"H} 150 MHz NMR, CDCl;
| lLM " L
224 210 200 9 80 7 160 150 14 13 20 f1210 )1 0 8 70 60 50 #o 20 10 0
pp!
o N~ N~ ©
Q 3 35 @
V) - © © [t}
(s (s NN N
Y4

otvie
Sgas®

13¢{'H} 150 MHz NMR, CDCl5

T T T T T T T T T T T T T T T T T T T
13.5 33.0 325 32.0 31.5 31.0 30.5 30.0 29.5 29.0 28.5 28.0 27.5 27.0 26.5 26.0 25.5 25.0 24.5
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1 (ppm)
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HRMS (ESI) copy of compound 3k:

ZHOUYUXIU-16 #72-127 RT: 0.32-0.57 AV: 56 NL: 4.71E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

543.2857
C20Has Ng F4 =543.2854
100; 0.6212 ppm
o0
80
g 707
g .|
2 604
=] =
2 509
[ b |
£ 407
T 545.2922
@ 309 i
20
103 491.2542
N | 149?_‘.--2504 507.2722 523.2460 5351863 559.2252 571 1p13 5812416 5392356
0 ['||'||\|'|\||\i|'l|\\l\\l‘lll\ll"\||\||||\\l'\\llll\||\||l\'|||7|i||
480 490 500 510 520 540 560 580 590
miz
ZHOUYUXIU-16#72-127 RT: 0.32-0.57 AV: 56
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 478.4091-596.2190
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
489.2071 3256523.0 6.83
491.2542 4897277.5 10.27
543.2857 47707308.0 100.00 543.2854 0.34 C20H35Ng Fa
544.2888 14979149.0 31.40
5432857 NL:
CogHasNg Fs=543.2854 4.71E7
0.6212 ppm ZHOUYUXIU-16#72-
g 1005 127 RT: 0.32-0.57 AV:
S 803 56 T: FTMS +p ESI
° 3 Full lock ms
3 603 [50.0000-750.0000)
< 7
e 407 544.2888
s 209
g 15351863 5372379 540.2981 545.2922 546 7005 550.3073 553.3086
543.2854 NL:
C2gHasNg Fy4=543.2854 7.13E5
0.0000 ppm Co2g Has F4 Ng:
100? C29 Has F4 Ng
804 pa Chrg 1
607
403 544.2887
204
3 545.2921 547 2088 549.3055
L S e S R R O O T A . T T R 5 o T, . N, O A
534 536 538 540 542 544 546 548 550 552
miz
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NMR copies of compound 31
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HRMS (ESI) copy of compound 3I:

ZHOUYUXIU-16 #52-103 RT: 0.23-046 AV: 52 NL: 4.89E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

603.3070
Ca1 Hao Oz Ng F 4 = 603.3065
1005 0.7766 ppm
o]
803
g 703
g = |
° 605
5 3
£ 509
-
g 40 605.3131
7] 3 /
2
i 543.2859 !
ol 5351864 2452923 5o pp65 5812417 5014960 ||| 6211958 003170 6433170  ga53063  6a1.2731
R B L L R L L L L R L L L L M R R LR L R A ad Aty LA RA S RAAAS EAAAS AL e Saaat AR RARRY REARD
540 560 580 600 620 640 660 680
miz

ZHOUYUXTU-16#52-103 RT: 0.23-0.46 AV: 52
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 526.2450-694.8856

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
5432859 48126172.0 9.59
603.3070| 501911616.0 100.00| 603.3065 0.47/C31H3902NegFy
604.3101| 173514080.0 34.57
605,84 31 30503212 .0 6.08
603.3070 NL:
C31Hag O2 Ng F = 603.3065 4.89E8
0.7766 ppm ZHOUYUXIU-16#52-
g 1005 103 RT: 0.23-0.46 AV:
E e 52 T: FTMS + p ESI
2 = Full lock ms
3 607 [50.0000-750.0000]
st 606.3160
2 3
5 203 s 591.4960
£ .3 |, 559.2255 5812417 | A/ 633.3175 644.3201 6653063 681.2731
603.306: NL:
C31 H3g O2 Ng F4 =603.3065 6.94E5
0.0000 ppm Ca1 Hag F4 Ng O2:
100; Ca1 Hag Fa Ng Oz
80 pa Chrg 1
607
40
205
= 1. 609.3242
) S I S S S S S B S B S S B B B S B S B S B B S S E S R S
540 560 580 600 620 640 660 680
miz
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NMR copies of compound 3m:
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Br: CF,H
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HRMS (ESI) copy of compound 3m:

YANGGAOWANG-W34 #1 RT: 0.00 AV:1 NL: 3.89E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

100 7oL
90—
i 717.26
8 70
2 60
5 703.10
2 50
e . | 71155 i
g e 73859 779.02
& 304 .
713.56 [ | 721.51
20 70411 i 733.23 764.58 N g [ETE 799.68
10 H [ / |?_22753 736.54 751.52 | 194.33 765.58 5 |
ol L] I 1 I | LA
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 T T T T T | T T T T
700 710 720 730 740 750 760 770 780 790 800
miz
YANGGAOWANG-W34 #50-96 RT: 0.22-0.43 AV: 47 NL: 1.78E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
699.1066
CaogHasz Ng Bra F4=699.1064
100 0.2870 ppm
8
8
c
5
E s
2
-
E
< 699.5512 700.1091
[*4
20
697 6565 698.2539 698.6003 700.5533
0 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 T T T T T T T
698.0 698.5 699.0 699.5 700.0 700.5
miz
YANGGAOWANG-W34#50-96 RT: 0.22-0.43 AV: 47
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 697.5033-700.9684
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
698.2539 51232.7 2.88
699.1066 1778049.3 100.00 699.1064 0.20 C29H33 NgBrz Fa
699.,5512 482922.5 27.16
700.1091 534910.8 30.08
699.1066 NL:
C2Haz Ng Bry Fy = 699.1064 1.78E6
3 0.2870 ppm YANGGAOWANG-
c 10 W34#50-96 RT:
k= 0.22-0.43 AV: 47 T:
2 - FTMS + p ESI Full lock ms
; T 200.1081 [80.0000-900.0000]
ko 697.6565 698.2539  £98.6003 700.5533
&0 599.1064 NL:
C2oHaz Ns Br2 F4 =699.1064 1.83E5
10 0.0000 ppm CogHaz F4Ng Bra:
C20Haz F4Ng Bra
pa Chrg 1
g 700.1008
ol ———— T
698.0 698.5 699.0 699.5 700.0 700.5
miz

S68



NMR copies of compound 3n:

910°L
6¥0°L
180°L
8LL'L
0SL'L
Y8l L~

_‘m_‘._‘ﬁ

MWWT;

8Lg’L U
vsL
Nmm._‘\
€99°L
169°L
LeL’L
8G.°L

80C°¢

-———="Fz0'¢

MI\JT 1’6

910°L
6¥0°L
180°L
8LL'L
0SL'L
8Ll
16L°L
8Lc’L
[42°N%
cLS'L
€99°

-—=—_|[Feo's
= |6

1.0

1.5

R.0

169°L
LeL’L
8G.°L

e

25

6€C°E -
olc’e /

€08 —

06€°9
zzs 9~
¥59'9 —
orze’

092 L —

S8L LN
80827

CFoH

!
><N
=-LCFZ

N
N
'H 400MHz NMR, CDCls

4.5

T
5.5

1 (ppm)

9.5

T
10.0

802°€~\
6€2°€ -
o/z’e

€08 —

06€°9 ~
2259~
¥59°9 .

|
!

ooz

.N =(CF2H

'H 400MHz NMR, CDCl5

96°'G

4.0

4.5

1 (ppm)

[69°S

U129

09z, —

G8.L°L
wowNV

S69



55.375

~ oo © © @ © ©
[} ® BN O ® % © oo © 0 N N~
© < N @ M 0N ©g» N~ O = N ib H N
© XK=} it 0~ o N ] oanN QP Pe
© IO - - - ~N¢ o 0 - ® D o OV
- A - - - ~N~ 0w o o [
| | ~ Vol
g CF,H
N=
r
N><N
‘N__
/O CF,
136{'H} 150 MHz NMR, CDCl5
|
|
|
W N ‘ W M
T Y IO WP A AT PR N O Sl Ll b il b b L bl bt i i bl bkl
T T T T T T T T T T T T T T T T T T T T T
220 210 | 200 || 190 80 | 170 160 | 15 140 130 (120 110 00 90 80 70 60 50 40 0 20 10 0
1 (ppm)
™ o g NN
o ~ N~ 0+~ o
~ ® ) vy o
< ® o ©© B
) © ® NN N
Voo

~ CF,H

3=
N‘XN\Q
A0 N—{CFQ

o]
13¢{'H} 150 MHz NMR, CDCls

T
5 54 53 52 51 50 49| 48|47 46| 45 W4 |43 42 (41 40 39 (38 [37 B6 |B5 34 33 32 31 PO 29 P8 27 26 25 24 23
1 (ppm)

S70



[32] ~g e Qg O © 0 [}
n o ™ Q| < © N~
© | o3 T T
(3] ogp | ™ - o oo}
< < 9 | - -~ -~ o
[ | (T

1 Ty e s e I | e s o e T B L e e e e IR e
148 147 146 145 144 143 142 141140 139 138(137 136 135 134 133 132/1 ’1133129 P8 127 126 125 14 123 122 121 |12 1 18117 116116 |14 113112 111 110 109 108
it l{ppm)

[ce] [ NI ™~
- < [}
© NI =
< O ©
< g~ -
NN 1R

CFH
xﬁ%

=(

J\@ﬁ
M/@N

19|= 376MHz NMR, CDCl;

T T T T
40 30 20 o | q][[-70 | {eo|| {30| |-40] 0 | 180 | -7 0| -90 ||F100| [-119] -120 o|[-140 -15p| -160 {170 -180 -190 -200 -210
1 (Rpm)

S71



~-115.589
_--116.057
_--116.887

JUL )

T T T T T T T T T T T T
-110.0 -111.0 -112.0 -113.0 -1140 -116.0 116. 7.0 -118.! -1[19.0 -120.0 -121/0 -122.0 -123.0

-11
1 (ppm)

S72



HRMS (ESI) copy of compound 3n:

YANGGAOWANG-W34#1 RT: 0.00 AV:1 NL:6.71E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

100+ 575.35
90—
80—
70—
60—
50—
40+
30—
20+ 579.27

Relative Abundance

639.29

641.29
10— 571.16 | | 581.27 513 3?)3?‘;29 P
497.36 513.36 551.50 1|— N 4 669.30 695.28 717.26 753.33 779.02 799.68 841.73 855.04 876.78
T T T T T T T T T T T T T T U 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
500 550 600 650 700 750 800 850
miz

YANGGAOWANG-W34 #52-104 RT: 0.23-0.46 AV: 53 NL: 2.83E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

659.2067
CaaHap Os Ng Fs =659.2963
100 0.5303 ppm
80— 657.1769
8
&
E 9 661.2696
=
24 660.3007
8 658.1806 660.1777
20 658.5247
657.3040 655'3\?55 ﬂ 659.5289 660.3799 661.1794
G I | 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 T T
6575 658.0 658.5 650.0 650.5 660.0 6605 661.0
miz
YANGGAOWANG-W34#52-104 RT: 0.23-0.46 AV: 53
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 657.0829-661.4480
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
657.1769 2186879.8 75.79
659.1754 2140261.3 74,17 659.2963| -120.97|C33 H3904Ng Fa
659.2967| 2885512.5 100.00, 659.2963 0.35|C33H3904NsFa
661.2696 1480612.1 51.31
659.2967 NL:
CaaHag Og Ng o= 659 2963 2.83E6
0.5303 ppm YANGGAOWANG-
10 W34#52-104 RT:

0.23-0.46 AV: 53 T: FTMS
+ p ESI Full lock ms
[80.0000-900.0000]

o

Relative Abundance
o
o

659.2963 NL:
GCaaHag O4 N F4 =659.2963 6.76E5
10 0.0000 ppm CazHagF4NgO4
CazH3aaF4aNgO4
pa Chrg 1
5
— 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
659.22 659.24 659.26 659.28 659.30 659.32 659.34 659.36 659.38
miz
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NMR copies of compound 30
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-113.874

O ﬂ’@

= Eee

19F 376MHz NMR, CDCl;
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J--114 839

E4
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145 249
~115.390
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-116.214

40 D 2 10| 0 10 0 -3 450 -80 -100 —11% ‘ 20 -130] |[140]|| -15 -160 [-70 -180 -190 -200 -210
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19F 376MHz NMR, CDCl;
|
| |
-110.5 -111.0 -111.5 -112.0 -1125 -113.0 -113.5 1114.0 -114.5 —115;.0 —11)5.5 -114.00 -116.5 -117.0 -117.5 -118.0 -1185 -119.0 -119.5 -120.0
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HRMS (ESI) copy of compound 3o:

ZHOUYUXIU-16 #58-118 RT: 0.26-0.53 AV: 61 NL: 1.70E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

i 633.3174
9 643.3169
8 Ca7 Haa Ng F4 = 643.3167
0.3702 ppm
g 7
&
° 6
=
25
g
£ 4 641.2622
s . 545}‘_3233
2 ‘l“-"
625.2886 665.3064 681.2729
/ 721.2262
Lo Ly I L |, emaes) || esagess OM0®  7ig10a 2N
) e e e e S e e e e B e B B B s e s e 1
620 630 640 650 660 670 680 690 700 710 720
miz
ZHOUYUXIU-16#58-118 RT: 0.26-0.53 AV: 61
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 613.7128-723.0341
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
633.3174| 17195970.0 100.00
634.3207 6132686.5 35.66
643.3169 12565983.0 73.08B| 643.3167 0.24 C37H39Ng Fa
644.3201 5188929.0 30.18
NL:
1.70E7
633.3174 643.3169 ZHOUYUXIU-16#58-
g 1003 Caz Hag Ng F 4 = 643.3167 15 BT 02508 Ay
c — = +p
§ BD; 0.3702 ppm Full lock ms
3 605 [50.0000-750.0000]
é 407 634.3207 644,3201
5 207 652886 641.2622 665.3064
8 A1, esxao0]]| 6372679 |, 6453233 g5 335 657.2951 [ 668.6725
643.3167 NL:
Ca7Hag NgF 4 =643.3167 6.54E5
0.0000 ppm C37 Hag F 4 Ng:
WDD; Ca7 Hag F4 Ng
80 pa Chrg 1
60
40 644.3200
20
3 8453234 00
[} S S S D D N A N I B B O I e B |
625 630 635 640 645 650 655 660 665 670
miz
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Copies of NMR and HRMS Spectra for Compounds 3’
NMR copies of compound 3'a:
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1 (ppm)
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2 00{
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HRMS (ESI) copy of compound 3'a:

ZHOUYUXIU-9 #2-51 RT: 0.01-0.23

AV: 50 NL: 2.57E7

T: FTMS + p ESI Full ms [120.0000-900.0000]

499.2025
C23Hzs Ng Fg=499.2039
WDUH: -2.8134 ppm
o0
807 469.1951
@ 704
g |
© 60
=3 =
£ 509
[+ p |
Z 404
< 3
£ 30] 473.1188 497.0083
207 \
J 459.0874 \
5 485.1901 491.1769 |
104 901 \ 547.1694
= ||| 505.0400 521.0351  532.0513
o4 — 465.0745 | | | H_Lfaa‘aggﬁll illll 0 N S O 1 e Lo l. i 5..5513.4[{5
| T D ¢ T | T LI | T T T T [ T T T ‘ T 1 T ‘ T T T T | T T t T ‘ T LI T | T T 1 | T T T T T T
460 470 480 490 500 510 520 530 540 550 560
miz
ZHOUYUXIU-942-51 RT: 0.01-0.23 AV: 50
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 454.0597-564.1806
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
469.1951 19420410.0 74.19
473.1188 6978433.0 26.66
499 .,2025| 26175528.0 100.00 49%.203% -1.40 C23 H25Ng Fe
500.2061 6759371.0 25.82
4992025 NL:
CzHazs NgFg=499.2039 2.57E7
-2.8134 ppm ZHOUYUXIU-#2-51
g 1005 RT: 0.01-0.23 AV: 50
S 8o 469.1951 T: FTMS + p ESI Full
g ms
E g0  466-626 [120.0000-900.0000]
< 7 \
g 407 . |473.1188
& 204 \
s 5459-‘.0874 | ’I“I,zs;ozg? |4?11-175? 505.0400 521.0351 532.0513  547.1694 5553405
o 4992039 NL:
CzHazs NgFg=499.2039 7.62E5
0.0000 ppm CaaHa5 FgNg:
100 Ca3HasFgNg
80 pa Chrg 1
60
404
20
3 . 504.2207
0II‘lll\|I'\II[!|\I]I\II‘Ifl'\|fl|\[II\I'!IIE"I\II|III'\|II
460 470 480 490 500 510 520 530 540 550 560
m/z
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NMR copies of compound 3'c:
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CF;
13C{'H} 150 MHz NMR, CDCls
l
" Ul N |
T T T T T T i T T i T T T T T T T T
220 | 21 200| (190 1§ 170 || 160 50 | 140]|| 130| [1RO “ 1 )10 el 0 0 6Q 50 #o 3 20 10 0
PR
v o INEN ®
o N <R3 <
8 ® R8I
INEY S o o
NN S «
N N I
CF3
N=
i
N><N
N~ N
\—
N
CF;

13¢{"H} 150 MHz NMR, CDCl5

T T T T T T T T T T T T T T T T T T T T T T T
238 236 234 232 230 228 226 224 222 220 218 216 214 21.2 210 208 206 204 202 200 198 19.6 19.4
1 (ppm)
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T
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FsC
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FsC
19,
F 376MHz NMR, CDCl3
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 T
40 30 20 10 0 -0 -20 -30 -40 50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)
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HRMS (ESI) copy of compound 3'c:

ZHOUYUXIU-14 #68-115 RT: 0.30-0.51 AV: 48 NL: 4.09E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

527.2355
Coa5 Hag Ng Fg = 527.2352
10[%1 0.4683 ppm
o0
80
g 707
g |
2 604
=] =
2 509
[0} b |
= 404
= =
& 303 473.2332 529.4227
20% 413.2662 /
7 489.2071 4
10 429.2402 / 565.1912
3 4001971, 4612331 || | | | 4072355 5232462|/ 5453816 | 5723712
0A\|‘\||l|'|'1' ety |||”\“|'\‘|'\\“l'\'|'\|\\\‘\l\‘l'\:'\\‘i
400 420 440 460 480 500 520 540 560 580
miz
ZHOUYUXIU-14#68-115 RT: 0.30-0.51 AV: 48
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 394,5241-599,4133
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
413.2662 8214149.0 19.72
473.2332 11547784.0 271.72
527.2355 41660288.0 100.00| 527.2352 0.25 C25 H29Ng Fe
528.2389 11317670.0 27,17
527.2355 NL:
C2s Hao Ng Fg = 527.2352 4.09E7
0.4683 ppm ZHOUYUXIU-14#68-
g 1005 115 RT: 0.30-0.51 AV:
€ g0 48 T: FTMS +p ESI
2 J 530.4259 Full lock ms
2 604 / [560.0000-750.0000]
< ]
g 407 Er 4732332
g 204 ; b
g 3 s (Ae%2A02 461.2331 | 4:89 f[m 5232462 || | 545.3816 565.1912 5892354
o 527.2352 NL:
Co5 Hao Ng Fg = 527.2352 7.45E5
0.0000 ppm Ca25 Hzg Fg Ng:
100 C25 Hag Fg Ng
80 pa Chrg 1
603
404
204
3  533.2554
0 1 T T T I T T T ‘ T T T | T T T | T T T | T T T I T T T | T T T I T T T | T T T
400 420 440 460 480 500 520 540 560 580
miz

S8&5



NMR copies of compound 3'd:

2e0’L \
6v0°L —
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€82°L /
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PG €A

=009 -
=0v'9

mwm.mﬁ

8T ET

TYoC

009°¢
119°¢
9€9°¢

169°€

6699
G029
1.9
2cL9

12,9
mvh.w\
1629
09¢'L—

CF3

HsCO

=
<

<

\(

N

CF;

'H 400MHz NMR, CDClj,

y

HsCO

B9

4.5

T
55

8'L

1 (ppm)

2e0’L
670°L
S9C'L
€82°L

7
7

:{

CF3
H 400MHz NMR, CDCl,

HsCO

3.4

619

ket [0

4.0 38 3.

4.2

1 (ppm)

6699
G0.'9
VL9
ccL’9
12,9
€v.L'9
1629

mews

48 46 44

56 54 52 50

5.8

64 6.2 6.0

6.6

3.8
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HsCO CF
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N=(
b
St

HaCO CFs

13¢{'H} 150 MHz NMR, CDCl,

T T T T
220 21Q | 200 90 180/ || 170 6 150 0 |1 2 110 1p0 9 0 70 0 50 4Q B 20

22,632
22,617
20.701
X.20.693

HsCO CF,

he!
o
-

HsCO CFs

3¢{'H} 150 MHz NMR, CDCl3

23.1 23.0 229 228 227 226 225 224 223 222 221 220 219 218 217 216 215 214 213 212 211 21.0 209 20.8 20.7 20.6 20.5 20.4

1 (ppm)
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i d
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I
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T
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n

Y

C
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HsCO

N
!
N

\(

N
A

N

CF,

_{

Hs;CO

19F 376MHz NMR, CDCl5

T T
-80 -90 -100

T
-70

1 (ppm)

50

-10

60CVEL

0LV ¥VEL ~

ZeLVEL —
566'vEl 7

T
135

10
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HRMS (ESI) copy of compound 3'd:

ZHOUYUXIU-15 #48-101 RT: 0.21-045 AV: 54 NL: 1.34E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

550.2253
C25H2902Ng Fg = 559.2251
1004 0.4804 ppm
o0’
807
@ 70
g .|
2 604
3
2 509
[ b |
= 404
= =
2 303 561.2318
3 535.1854 /
204 /
105 555.3433 || / 589.2360
E 5371920 /
J 5072721  523.2459 [ || 5732045 11597-1312 6”‘11553 627.1304 635.1788
D'|'r“'\ \‘|"‘|‘ i EERES |k I"I‘|'I"l\Ll\"|"\"I'Il'|"l'hI‘L'\'\‘I‘I'I‘Il (R32AR
500 520 540 560 580 600 620 640

miz

ZHOUYUXIU-15#48-101 RT: 0.21-0.45 AV: 54
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 496.5680-654.8452
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
535.1854 28185416.0 20.28
559.2253| 138948384.0 100.00| 559.2251 0.27 C25H2002N6Fs
560.2286 39299060.0 28.28
589.2360 14891453.0 10.72

559.2253 NL:
C25H29 02 Ng Fg = 559.2251 1.34E8
0.4804 ppm ZHOUYUXIU-15#48-
g 1005 101 RT: 0.21-0.45 AV:
c 503 54 T: FTMS + p ESI
o 80+
Bl 555.3433 | 563.2545 Full lock ms
3 603 / [50.0000-750.0000]
< 3 \
g 404
= 535.1854 |
= 20 \ { 589.2360
& 015072721 5232450 | 5453815 | ||, | 573.2045 . 6111563 627.1304 §37.1858
559.2251 NL:
Ca25H2902NgFg=559.2251 7.41E5
0.0000 ppm Ca2s5 Hag Fg Ng Oz
ka: Ca25 Hzg Fs Ng Oz

80 pa Chrg 1

605

404

20

E | 565.2427
0 .0 © .7 = ol d F T il B T T T .. F F & I.F & T .TF T
500 520 540 560 580 600 620 640
miz
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NMR copies of compound 3'e:

VIVE-EN
6€297
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N e N
E E
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S S
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x x

= 88'¢

= L0t

4.5

55

9.5

10.0

0es’e
wvm.m%

\‘m‘ i

.0 48 46 44 42 40 38 36 34 32 3.0 28 26 24 22 20

1 (ppm)

1119~
68297
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—I |0}

70 68 66 64 62 60 58 56 54 52
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o H 8 g L I o~ O~
~ b b AR AN
..... ~ ¢ > 24 3 QE338
= 4 © 0 H NS o
ha <Y < PN
N ‘ | A
CF3
N_—_(
!
N><N
N N\(
v —_
N
CF5
13¢{'H} 150 MHz NMR, CDCl,
j l‘i“‘ L H
220 R10 2‘00 ] 0 1‘70 1 15 1‘40 130 | 1RO “ 10| 160 9‘ 8 60 0 4 q 20 10 0
ppM
NI~ © N~
38 88
88 S8
N N
CF3

=t
s
=

CF;

13¢{"H} 150 MHz NMR, CDCl;

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 T T T T
23.8 23.6 23.4 232 230 228 226 224 222 220 218 21.6 21.4 212 21.0 208 20.6 204 20.2 20.0 19.8 19.6 19.4 19.2 19.0 18.8 18.6 18.4 18.
1 (ppm)
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SY B8 2 i 2 8 $
N O O @ ] 0 ~ ©
O ¥ ¥ it = o) N ©
DO PO N - - -

T T T T T T T T
135 1184 133 32 131 130 129 124 127| 24 125 124 23 2. 12 n20 119 118 117
1 (RpMm

—-62.856

CF3

N=(
b
=LY

CF3

8F 376MHz NMR, CDCl;

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 T
40 3 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)
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HRMS (ESI) copy of compound 3'e:

ZHOUYUXIU-14 #7-55 RT: 0.03-0.24 AV: 49 NL: 7.74E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

611.3292
CatH41NgFg=611.3291
10[%1 0.0535 ppm
o0
80
g 707
g |
2 604
=] =
2 509
TR
E 40 613.3362
& 309 /
20’
10 549.2;:3 2862
055455_3818 565.1912 589.2356  605.4238 ||| 625.3075 633.3107 L 667.2136 689.2393
(ER AT RASED ERAE]) 1 LLEARN B8 ERT] TEETELREET EAZE | R2ARS 1828 Lasss EARAL ] |RRAEE) 1 RJRA] LARREEARLE L |EREAA BLARY BEESS BRRER |
560 580 600 620 640 660 680
miz
ZHOUYUXIU-14#7-55 RT: 0.03-0.24 AV: 49
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 540.3769-696.2988
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
611.3292 77968592.0 100.00, 611.3291 0.03 C31H41Ns Fe
612.3328 27083076.0 34.74
613.3362 4587971.5 5.88
649.2853 7904784.0 10.14
611.3292 NL:
C31Ha41 NgFg = 611.3291 7.74E7
0.0535 ppm ZHOUYUXIU-14#7-55
g 1005 RT:0.03-0.24 AV: 49
S 803 T: FTMS + p ESI Full
° 3 lock ms
3 603 [50.0000-750.0000]
= 614.3386
= -
£ 07 605.4238 ||
E 203 649.2853
¢ 15453818 5651912 580.2356 L/ 633.3107 E 667.2136 689.2393
611.3291 NL:
C3iH41 NgFg=611.3291 6.97E5
0.0000 ppm C3tHa1 FeNg:
100 CatH41 FgNg
80 pa Chrg 1
607
40
204
= | 616.3459
0 T T T T T A O R, [ Y T O - L S ) L | L
560 580 600 620 640 660 680
miz
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NMR copies of compound 3'f:

[ N
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NN ©|© © ©O©©OOWwnwW NNOO o
N NP P P g Bk S
2 ¥ e N !
Br CFs
N=
1
N><N
N N
‘_—
N
CF
Br 3
'H 400MHz NMR, CDCl5
I
Il
||
‘\
e - M I
& Ny T
@ ® )
of o N
10.0 9.5 9.0 8. 8.0 715 7.0 6.5 5.0 4.5 4.0 3.5 3.0 25 2.0 0.5 0.0
1 (ppm)
™ o S 1=] NOANWLNOWN NOON
@ © < N OO M~ O © O N~ 0 ©
N N o [© © ©O© O YL oW N NOO
NN d|S R P
— 2 —— N

|

_—
-
.

'H 400MHz NMR, CDCl,

L LJLJ

3.967
T

2,01 S
=

6.371
6.001

T T T T T
72 70 |68 |6 64 62 60 58 56 54 52 50 48

T T T T T T
46 44 42 40 38 36 34 32 30 28 26 24

1 (ppm)
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CF3
N-—( /<
)0 H\(
CF
Br s
13C{'H} 150 MHz NMR, CDCl;
‘ il
‘10 o éo ‘70 1%0 1 LtO 50 1po  [afol| 1 o é fo 0 éo 4‘0 o 2‘0 1‘0
f1(pAM)
< ™ <
oo (2]
o n o
N N o
NN N
N |
Br:
CF3
N—< /<
)0 HW/
CF
Br s
13C{'H} 150 MHz NMR, CDCl;
” |
1
|
J \.
21‘tv5 21;.0 2‘3.5 2‘3,0 2‘2.5 2‘2.0 2‘1,5 21‘.0 26.5 26,0 1§.5 15.0 135 1é.o
1 (ppm)
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116 115

117

118

17

128
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130
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1|3

90°ZEt

133
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6v8'GEL —
orroeL

Br

%

CF;

Br

19F 376MHz NMR, CDCl,

T T T T T T
-64 -65 -66 -67 -68 -69 -70 -71

T
63
1 (ppm)

T
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T
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T
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T
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-56

T
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HRMS (ESI) copy of compound 3'f:

YANGGAOWANG-W35#1 RT: 0.00 AV:1 NL: 7.07E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

657.02
il 653.17 g
90— g
80
g 70
o 691.27
E 67327
2 50 659.02
—% 40 680.30
2 30+
663.45
20 e 688.30 i
647.46 699.26 71725 726.29
o - 685.27 -
10 I L | 664.46 L 693.28 I 70518 71155 718.26 | 727.30
| | 50 4] | [ | | | | IO |1 | | | |
0 T T T T | T i | Ry | T T T T T T T | T T T ] T T T ‘ T T T T | T T T T | T
650 660 670 680 690 700 710 720 730
miz
YANGGAOWANG-W35 #69-112 RT: 0.31-0.50 AV: 44 NL: 2.45E6
T: FTMS + p ESI Full lock ms [80.0000-800.0000]
200
& 1
=
2 150 655.0251
2 ] C23Has Ng Bra Fg = 665.0250
o 100{ 0.1443 ppm
E 3|
e
[*4 50:
3 655.1709
07 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 T T T T T T T
654.4 654.6 654.8 655.0 655.2 655.4 6556 655.8
miz
YANGGAOWANG-W35#69-112 RT: 0.31-0.50 AV: 44
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 654.3157-655.9266
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
655.0251| 2528773.3 100.00, 655.0250 0.09 C23H23NgBrzFe
655.1709 542978.8 21.47| 655.0250 145.96 C23Hz23NeBrz Fe
NL:
2.46E6
g YANGGAOWANG-
= W35#69-112 RT:
T 200 655.0251 3 .
E Cz3 Has Ng Brp Fg = 655.0250 031050 AV: 44 T: FTMS
2 p ESI Full lock ms
< 400 0.1443 ppm [80.0000-900.0000]
—% 655.1709
&0 NL:
1.96E5
Ca3H2aFgNgBra:
20 655.0250 C23H2aFgNgBrz
C23Ha23 Ng Bra Fg = 655.0250 pa Chrg 1
10 D,DDDT ppm
o R B S ———T————————T—T—]—
654.4 654.6 654.8 655.0 655.2 655.4 6556 655.8
m/z
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NMR copies of compound 3'g:
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1 (ppm)
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158 958
119.342
77.160
76-949
76.737

13¢{'H} 150 MHz NMR, CDCls

46198

S

299 oao
&
55 £gag

588
20.664
20.655

h

230| | 240 || 2bo] 100 |10 |70 1bo|[ [+dd| 1ad “Hk 1,f3‘1 )«‘c bo | s0 70 e |Ro|| 4o |4]] 20 10 o
ppm
M 0 < 0
@B 88
N N o o
N N NN
N g
F
CFs3
A QY
N><N
N={
£ CF;
13¢{'H} 150 MHz NMR, CDCly
| I
A/\‘k /N
2:‘& 5 2:‘&,0 2‘2 5 2‘2 ‘ 24,0 2(‘).5 2(‘).0 1{‘4).5

215
1 (ppm)
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117 116
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T
124

1R

26
1 (ppm)

T
12y|

T
128

2

T
13B

EveveEL 1
90c'sel

T
134

0l{z’Gel

YA 748150 )

69v'gel |
LELGEL N

cLL
09/’
06’
8¢l
Lel
VAV
S0L

345
Lci-
[X4%
345
LcL-
[X4%
Lci-

080°€9-—

CF3

-

N=
X<

/
N

\(

N
Al
N

CFs;

-{

F
18F 376MHz NMR, CDCl5

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

-10

30 20 10

40

1 (ppm)
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-121.727

121.738
-121.750
-121.760
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t

T
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T
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T
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T
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T
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T
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T
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T
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1 (ppm)
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HRMS (ESI) copy of compound 3'g:

ZHOUYUXIU-15 #49-107 RT: 0.22-0.48 AV: 59 NL: 1.35E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

100 559.2253
o0’
80
g 707
g |
2 604
=] =
2 503
[ b |
% b 535.1854
€ 303 CasHas N Fg = 535.1851 561.2317
20; 0.6357 ppm
103 5202101 oo 555.3433 589.2360 p—
3 523.2459 573.2044 597.1811 = 627.1305 6351789 648 2485
e 5N " . A bkl 3 L &
D\\IIII|II\\|III\\I\\i[lll\\llll||l\\]III\\II\\|IIF\\IIII|II\\|IIII\\II\|I
510 520 530 540 550 560 590 600 620 630 640 650
miz
ZHOUYUXIU-15#49-107 RT: 0.22-0.48 AV: 59
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 506.0589-653.2508
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
535.1854 28006438.0 20.18| 535.1851 0.34 C23H23Ns Fag
559.2253 1388093%2.0 100.00
560.2285 38714608.0 27.89
589.2360 14659855.0 10.56
535.1854 NL
C23 Hzs NgFg = 535.1851 2.72E7
0.6357 ppm ZHOUYUXIU-15#49-
g 1005 107 RT: 0.22-0.48 AV:
S g0 59 T: FTMS + p ESI
° = Full lock ms
3 60 [50.0000-750.0000]
< ...
B 536.1888
B 209 530450
£ o o 529.2101 531.3869 537.1920 541.2618  545.3815 551.3398
535.1851 NL:
Ca3H23 NgFg=535.1851 7.62E5
0.0000 ppm C23 Ha3 Fg Ng:
10&: C2aHzaFaNg
80 pa Chrg 1
60
4D§ 536.1885
20
e 537.1918 5402019
0 LI P o R T T I & T 1 1. T &I, 1T | | L
525 530 535 540 545 550
miz
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NMR copies of compound 3’h:
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Fag CF3
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1]
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N N\(
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/©/N
CF
FaC 2
13¢{'H} 150 MHz NMR, CDCl;
\“
| |
T o T
220 | 2 200 180 140 ||17 a0 | 150 | 4 ‘201‘0 4/ 1le sol| 70 |lbo [[[o] i % 20 10 o0
pPi
cw ~
- D O
© n © ©
INEN] oo
N N NN
N N

QL ol
o Suf

13¢{'H} 150 MHz NMR, CDCly

L e e o A s e e N s B e e s e o L e e e e A s e e
3.4 23.323.223.1 23.0 22.9 22.8 22.7 22.6 22.5 22.4 22.3 22.2 22.1 22.0 21.92\r\s\21,7 21.621.521.4 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 20.4 20.3 20.2 20.1 20.0 19.9 19
1 (ppm)
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CF:

N
8F 376MHz NMR, CDCly
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30 20 10

40

1 (ppm)
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HRMS (ESI) copy of compound 3'h:

ZHOUYUXIU-15#1 RT:0.00 AV: 1 NL: 1.04E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

ot 559.23
90—
80—
8 70
&
2 60
-
2 50
£
2 30 560.23
20 83528 589.24
104 55534 561,23 2 611.16 621.23
52126 || sa53g |\ [|274 57421 | seri8 7T BpS 63518 659.23 685.43 695.21 721.51 73409
0|'|r|[r\||\|\\|\|\|'|\lllll|lll[lwl\l|\||\|\|
520 540 560 580 600 620 640 660 680 700 720 740
miz
ZHOUYUXIU-15 #55-108 RT: 0.24-0.48 AV: 54 NL: 2.73E6
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
635.1789
CosHaaNgF12=635.1787
100 0.2885 ppm
8
2
(=
5
E s
2
<
24
2 636.1817
&
20
0 630.7361 632.4557 633.4546 635.4117 637.1858 638.6565 640.5886 641.3494
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 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 T
631 632 633 634 635 636 637 638 639 640 641
miz
ZHOUYUXTIU-15#55-108 RT: 0.24-0.48 AV: 54
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 630,5565-641.5412
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
635.1789 2815636.5 100.00| 635.1787 0.18|C25 H23 Ng F12
635.4117 16948.7 0.60
636.1817 772847.8 27.45
637.1858 235632 0.84
635.1789 NL:
Ca2sHz3 N F12=635.1787 273E6
g 0.2885 ppm ZHOUYUXIU-15#55-108
£ 10 RT: 0.24-0.48 AV: 54 T:
E FTMS + p ESI Full lock
E ms [50.0000-750.0000]
2 50
e 636.1817
= o 635.4117 637.1858
& 635.1787 NL:
C2sH23Ng F12=635.1787 7.45E5
40 0.0000 ppm C25 Hza F12 N&:
C2s H2aF12 N
pa Chrg 1
5
636.1821
637.1854
L —r— —— — e ——
6335 634.0 634.5 635.0 6355 636.0 6365 637.0
m/z
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NMR copies of compound 3'i:
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1 (ppm)
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1 (ppm)
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T
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1 (ppm)
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HRMS (ESI) copy of compound 3'i:

YANGGAOWANG-W35 #45-107 RT: 0.20-0.48 AV: 63 NL: 5.77E7
T: FTMS + p ESI Full lock ms [80.0000-200.0000]

615.2153
CzrH2904Ng Fg=615.2149
1004 0.6433 ppm
903
803
g 703
g |
° 604
= =
£ 509
)] =
£ 403
I 637.1970
£ a0 599.2356
20
109 653.1709 679.2983 £92.2738
05 507.5138 5432857 5615606 583.1891 = 726.2950
T T 7T J 7T T 1T T T T T 1T T F 1 | Fr ] T
500 520 540 560 580 600 620 640 660 680 700 720
miz
YANGGAOWANG-W35#45-107 RT: 0.20-0.48 AV: 63
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 494.2764-733.7549
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
589.,2356 14215544.0 24.08
615.2153| 59033916.0 100.00 615.2149 0.40 C27H2904Ng Fg
616.2185 17902728.0 30.33
637.1970 18733928.0 i 19987 2}
615.2153 NL:
C2rH2304 Ng Fg=615.2149 5.7TET
0.6433 ppm YANGGAOWANG-
g 1005 621.2178 W35#45-107 RT:
S g0 | 0.20-0.48 AV: 63 T:
B ‘ FTMS + p ESI Full lock
3 60 / ms [80.0000-900.0000]
< = |
404 [
E - 5992356 ;6311970
5 204 [
$ dsorsiss 5432857 583.1801 |L || 853709 6792983 705.1830 ;56 5950
615.214 NL:
C27H2004 Ng Fg=615.2149 7.22E5
0.0000 ppm Cz7HagFgNp Ou:
100 C27HagFg Ng O4
804 pa Chrg 1
607
40
20
E | 622.2359
L 25 e e L R LA P ) G, 5 TR R ) I e i ) . LR
500 520 540 560 580 600 620 640 660 680 700 720
m/z

S110



NMR copies of compound 3’j:
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HRMS (ESI) copy of compound 3'j:

YANGGAOWANG-W35#1 RT:0.00 AV:1 NL: 7.09E7
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

i 615.21
90
80|
8 70
5 613.21
2 60— \
3 \
£ 50+ |
2 a0 | |s17.22
© \ /
& 307 soo2q| | [ &2
20 W/ 639.20
ol | /85702 67930 oo, o,
: 461.20 497.35  520.35 543.29 5p3.58 583.19 L Lmt. L [ 72629 74921 790.56_810.97
T T T T T T T T T T T T Y T T T T t T T T T T T T T T T T T
500 550 650 700 750 800
miz
YANGGAOWANG-W35 #58-112 RT: 0.26-0.50 AV: 55 NL: 1.39E7
T: FTMS + p ESI Full lock ms [80.0000-800.0000]
599.2355
C a1 Hzo Ng Fg=599.2352
100 0.4651 ppm
8
8
c
5
E s
2
=
]
2 4 600.2388
=
&
20
o 589.5014 5914959 59¢f9%6  505.8025 598.2275 601f421 603.5828 605.5102 607.5661 611.5749 613.2146
| 5 P i [ N 7S ) PR e T I o e 5 el ) Y R R ) [ O ) e R A U 7 R T e i e ) e (e R PR N R o) [ ) Fry e e |
588 590 592 594 536 598 600 602 604 606 608 610 612
miz
YANGGAOWANG-W35#58-112 RT: 0.26-0.50 AV: 55
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 587.3342-613.2647
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
594.2986 671100.4 4.83
599,2355 1389%1422.0 100.00 599.2352 0.28 C31H29Ne Fe
600.2388 4825719.5 34.74
601.2421 780103.4 5.62
599.2355 NL:
Ca1 Hag Ng Fg = 599.2352 1.39E7
g 0.4651 ppm YANGGAOWANG-
c 10 W35#58-112 RT:
i 0.26-0.50 AV: 55 T: FTMS
2 + p ESI Full lock ms
; 50 600.2388 [80.0000-900.0000]
§ ] seosors So14050 5042086 598.2275 |6°1?421 605.5102 607.5661 600.4000  613.2146
& 599.2352 NL:
Ca1 Hzo Ng Fg = 599.2352 6.98E5
o 0.0000 ppm CatHxFgNg:
CatHoFeNs
pa Chrg 1
o 600.2386
i 6012420 g3 2487 605.2554
o DR T T e e e e T
500 592 9 5 598 6 602 604 606 608 610 612
m/z
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NMR copies of compound 3’k:

8619
8089

6.5
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il (ppm)
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CF,
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1 (ppm)
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HRMS (ESI) copy of compound 3'k:

ZHUYUXIU-19 #8-50 RT: 0.04-0.22 AV: 43 NL: 8.23E7
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

579.2668
C2Ha3Ng Fs = 579.2665
10[%1 0.4719 ppm
o0
807
g 707
S 3 4232366
2 60
S
2 509
[ b |
= 404
[1] -
o =|
x 304
3 571.4448
204 3912104 453.1462 549.4629
103 b il 5523238
E 413.2664 |J| 483.1475 519.3120 02, 5014058  619.5267
od L ot el aldi b L Lo 1 P S L.‘ " Lo .
| [P ] Fe E s Fo: S o [ ) e P e P e ER T ) e s P P P e i ot e P e ) ) e ey ) ) e ) R e e P |
380 400 420 440 460 480 500 520 540 560 580 600 620
miz
ZHUYUXIU-194#8-50 RT: 0.04-0.22 AV: 43
T: FTMS + p ESI Full lock ms [B0.0000-750.0000]
m/z= 377.4381-634.6936
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
423.2366| 51725780.0 6037
571.4448 17449384.0 20.37
579.2668 85677992.0 100.00| 579.2665 0.27 C29H33Ng Fe
580.2702 27402642.0 31.98
579.2668 NL:
C29 Haz Ng Fg= 579.2665 8.23E7
0.4719 ppm ZHUYUXIU-19#8-50
g 1005 RT: 0.04-0.22 AV: 43
S 803 T:FTMS + p ESI Full
° = lock ms
3 603 [80.0000-750.0000]
; 407 580.2702
s 20 S 581.2735
& oL 5734514 5754139 5773859 4 582.2759 584.5612 587.4188
579.2665 NL:
C29H3a3 Ng Fg = 579.2665 7.13E5
0.0000 ppm CagH33FgNg:
mCH: CaoHazFgNg
80 pa Chrg 1
605
403 580.2699
20
3 581.2733 587 2766 584.2833  586.2900
L S o S TR T R S A FR S VRN CR = | A Y S e RS, S S Ay T PR e ) TR |
574 576 578 580 582 584 586
miz
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NMR copies of compound 3'I:
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135.168
—114.185

_-134.904
~ 1347647

33204
,116.183
—116.003

— 119.592
\-115.790

A WWMWWMMWWW

T T
136| [135

T
134

—-63.196

H;CO CF4

HsCO
1®F 376MHz NMR, CDCl3

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
40 3 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
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HRMS (ESI) copy of compound 3l

YANGGAOWANG-W34 #2-76 RT: 0.01-0.34 AV: 75 NL: 1.77E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
639.2877
C31H3702Ng Fg=639.2877
0.0265 ppm

Relative Abundance N
OIIII?IIII?IJ!J?JII!?IIII?[III?IlII?IIII$IIII$IIII$

=]

w b

635.5010

N

e

613.3043 .
597.3305 Il s172228 | || e57.1768 09298 6952779 717.2603 7332335 753.3313 781.0136
T 1 T | T T

[ T T
600 620 640 660 680 700 720 740 760 780
miz

YANGGAOWANG-W34#2-76 RT: 0.01-0.34 AV: 75
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 585.2802-794.8773

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
613.3043 17953196.0 9.94
639.2877 180591120.0 100.00| 639.2877 0.02/C31H3702NeFsg
640.2911 62633360.0 34.68
641.2944 11060461.0 6.12
639.2877 NL.
Ca1Haz O2 Ng Fg = 639.2877 1.77E8
0.0265 ppm YANGGAOWANG-
g 1005 . W34#2.76 RT:
e 0.01-0.3¢ AV: 75 T:
k= J FTMS + p ESI Full lock
3 60 ms [80.0000-900.0000]
o 40] 640.2911
= g
5 204 641.2944
& 16205305 6252735  633.4830 638.2793 e 647.5582 655.3004 659.2969
639.2877 NL
Ca1Haz O2 Ng Fg=639.2877 6.94E5
0.0000 ppm CatHarFgNg Ox
1005 Ca1 Haz Fe Ng O2
80 pa Chrg 1
60
40 640.2910
20
] 641.2944 646 3087
0 T ¥ 1 1 [ T T 1T 71 ‘ L L " T T 7T | T T T 7T [ T T T 7T ‘ LU L " L L | T T 1T
620 625 630 635 640 645 650 655 660
m/z
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NMR copies of compound 3'm
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13¢{'H} 150 MHz NMR, CDCl;
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P2 Ofl{| 2P0 || 190 | | 180 n 60 5Q 140 (130 |120 10 0| 0 70 0l 50 40 3 20 10 0
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Br
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Br

13¢{'H} 150 MHz NMR, CDClj

T T T T T T T T T T T T T T T T
36.0 355 350 345 340 335 33.0 32.5 320 31.5 31.0 305 3Q.0 Po.5 [29.0 285 28.0 27.5 27.0 265 26.0| 255 250 245 240 235
1 (ppm)
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—-63.548

Br CF3
MN={N,O
N><N
N={
Br CFs

9F 376MHz NMR, CDCl5

—— T T T T T T T T T T T T T
-45 -46 -47 -48 -49 -50 -51 -52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67 -68 -69 -70 -71 -72 -73 -74 -75 -76 -T7
1 (ppm)
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HRMS (ESI) copy of compound 3'm:

ZHOUYUXIU-16#1 RT: 0.00 AV:1 NL:1.30E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

64332
100 633.32
90—
80—
8 70
&
2 60|
-
{ 50 644.32
% i 37.09
= 737.
3 30 634.32
625.29 641.26 735.00
20 .0
4532 665.30 681.27 730.08
10 || 626.29 | 645. 657.30 666.30 | | 683.27 ggzzg 701.10 72123 73413 | 740.09
oL il | . | . il i = sy LT
L L LN L L N L L L L L L Y IS L L L L G . L N IOLANL L U OLONL L . L L Y L |
620 630 640 650 660 670 680 690 700 710 720 730 740 750
miz
ZHOUYUXIU-16 #72-126 RT: 0.32-0.56 AV: 55 NL: 3.53E6
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
4o 737.0854
8
g 735.0875
3 C29Ha1 Ng Brz Fg =735.0876
é 6 -0.1452 ppm 739.0836
<
g 4
2 738.0878
&
20 734.5932 736.0857 740.0855
734.0276
732.6443 N 737.3019 739.8658 741.0820
G\DI . L T, S, L L P LB P T L L G L L L R T T L TR A P R L B P R R L
731 732 733 734 735 736 737 738 739 740 741
miz
ZHOUYUXIU-16#72-126 RT: 0.32-0.56 AV: 55
T: FTMS + p EST Full lock ms [50.0000-750.0000]
m/z= 730.8851-741.8079
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
735.0875| 1981205.5 54.12| 735.0876 -0.11 C29H31 NgBrz2Fs
737.0854 3661035.3 100.00
738.0878 1200922.6 32.80
739.0836 1858036.0 5075
735.0875 NL:
Cz Ha1 Ng Bra F = 735.0876 1.92E6
3 -0.1452 ppm ZHOUYUXIU-16#72-126
c 10 RT: 0.32-0.56 AV: 55 T:
E FTMS + p ESI Full lock
2 e ms [50.0000-750.0000]
; 2 736.0807
ko " TAnae 7345932
& 735.0676 NL:
C29 Ha1 Ng Bra Fs = 735.0876 1.83E5
10 0.0000 ppm Co2g H31 Fg Ng Bra:
C20 H31 Fg Ng Bra
pa Chrg 1
g 736.0009
[ e e e
734.0 734.5 735.0 735.5 736.0
miz
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NMR copies of compound 3'n:

Elelolv)

12014
ZrLL
2511
29171
€LLL
€81°1
€611 A

80€°L
8ee’L T
mom.r\w
0SS} KW
2851

€89°L
20271
6821 ]
1921

Tw.m
IRd%4
861
ISR

0081”7
veT'e
ove'e
v9zZ'e T
S62°€ 7

S08'e

02

=.6'G

0S.'9—

092 L —

Y08 L~
12827

o
_o

o}
'H 400MHz NMR, CDCls;

=20 ¥

4.5

1 (ppm)

T
55

9.5

T
10.0

S66°0~
120°L 7
6501 /f
ZrlL
zs1L
29171
€Ll
€8lL |
€61°1 ]
€121 1
80¢€'| |
gee’l |
69¢°| |
e6gL ]
0551
z8s'L ]
€89'L ]
2021 ]
6eLL

19071

008'}

vez'e

orze

v9z'€

g6z'e

S08'e

0§29 —

092 L —

Y082
Rws%

N
N
'H 400MHz NMR, CDCl;

0
o
_o

o

_ ?v.m
Iy
- um\mm.r L2
—
—=_
1 o
Mo~
©
Mo~
=
o
\MTO.N
©
™
—=%46G
p o
<
T
8
e
Les
o
I
0
o
<
" ©
0
[~ ©
ATm.m
Q
I~
©
[~
————————TF20%

S127



<+ LoNON R N
q N o o o o[ N ~ [ © o | b
v PN O & o | o o P ©
q % o & o H ~ (g ¢ ©|d © o 10| ¢ <
R IR s ~N N 0|10 © O N § N
N et M ~
0O
\O
N O
/O
O
13¢{'H} 150 MHz NMR, CDCl
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220 (210 200(|| 190 0 [7q | 160||| [150(|| ||140] | 18P ||| 1RO| |11Q | |10Q Bl 8 70 60 50 40 Bq 20 10 0
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13¢{'H} 150 MHz NMR, CDCl3

Aot
et

e | |

T T T T T T T T T T T T T T T T T T
340 335 330 325 (320 315 31.0 305 |30.0 (295 [29.p0 285 280 275 27.0 |[P6.5 260 255 250 245 240 235
1 (ppm)
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137.124
136.863
136.603
T36.342
1230873
—120.979
—119.178
—117.379

— TTO. 08

— 114795
— 113.630

/

MY O O . OO 1 O 1 I I /4 min. ‘ v,

m o e "
L bl i) U L PN W Vi A AT PATIAAPAL lAIY hp ohi i

T T T T T T T T T T T T T T T T T T T T T
138 137 3 135 13¢#| 133| 132 131 130| 129 12 127 | 124 //25 124 | 123 122 [121 20| 119 8 117 (11 15 114 113 112 111
1 (ppm)

—-63.753

CF3

O

N'N={|‘O
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o CF3

o}
19F 376MHz NMR, CDCl,

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 T
40 3 20 10 0 -10 -20 -30 -40 -50 -60 |[-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)
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HRMS (ESI) copy of compound 3'n:

YANGGAOWANG-W34 #1 RT: 000 AV: 1 NL: 6.71E8
T: FTMS + p ESI Full lock ms [80.0000-800.0000]

oA 575.35

90|
80
70
60
50|
40
30
20 579.27
o= 571.16 g
51336 55150 ‘ | 1‘:{3? ‘\ .'/ 86930 6.95'2|8 71726 75333 77002 79968 84173 85504 67678 899.78

T T
550 600 650 700 750 800 850 900
miz

639.29

Relative Abundance

637,29 641.29

581.27 ¢
v g

=

YANGGAOWANG-W34 #50-110 RT: 0.22-0.49 AV: 61 NL: 5.03E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
695.2774
CazH37 O4Ng Fg=695.2775

100 -0.0722 ppm

4 696.2800 699.1062

Relative Abundance

697.2519 698.6005 699.5510
691.3644 692.5081 693.5659 694.6916 6956268 696.6260 || 697.6565 698.2535
T T T

A S G ) AR D L RET R Eh k) A AN RS L L 7 R D PR LR A LR ] R | T RARI RAMY LAAS ]

T T A | T
691 692 693 694 695 696 697 698 699
miz

T

YANGGAOWANG-W34#50-110 RT: 0.22-0.49 AV: 61
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 690.7342-699.6133

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
6952774 50336550 100.00( 695.2775 -0.05|C33H3704NgFe

696.2800 1854653.4 36.85
699.1062 1686791.0 33.51
699.5510 453353.7 9.01

605.2774 NL:
CasHar O4 Ng Fg = 6952775 5.03E6
-0.0722 ppm YANGGAQOWANG-
10 W34#50-110 RT:

0.22-0.49 AV: 61 T: FTMS
+ p ESI Full lock ms
696.2800 [80.0000-900.0000]

Relative Abundance
<.
o

0 694.6916 695.6288
695.2775 NL:
CazHar O4 Ng Fe = 695.2775 6.76E5
10 0.0000 ppm CazHarFgNg O4
CazHarFeNgO4
pa Chrg 1
5 696.2809

LS LU L RS UL S W
695.0 695.2 605.4 695.6 695.8 896.0 696.2

miz

™7 T T
694.2 694 .4 6946 694.8
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NMR copies of compound 3’0
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13¢{'H} 150 MHz NMR, CDCl;
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1 1
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T T T T T T T r T T T T T T T T T T T T
220 | |21p |200Q] || 19 180 170 0 g0 4ad |13 2] “ (1 10 <[0] 8 0 Bq 50 (o] B0 20 10 0
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N N
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O CF3
13¢{'H} 150 MHz NMR, CDCl;
. . ; " » A
T T T T T T T T T T T T T T T T T T T
36.0 35.5 |35.0 | 34 4.0 3315 33p (32/5 |32.0 31)5 31.0 BO.5 .0 fZEiS 2)9,0 P$.5| 28.0 | 27.5| P7.0 26.p 26/0| 25.5 25.0 245 24.0 23.5 23.0 225
1|(ppm
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HRMS (ESI) copy of compound 3'o:

YANGGAOWANG-W35#1 RT: 0.00 AV: 1 NL: 562E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

B 335.15
90—
80
8 70
m
S 60
=2
£ 501
£ 40
®
2 30|
20
353.05
10-102.13 30114 2 443.24 ol i
148.02 1210 279.08 373.10 | 461.20 54320 99924| 59720 67930 70500 70056  s4574
0 r}\"I|I|II|I‘[l\\I|T|Iil|l\II‘I\!I[IIII|1.\I\\ TT T TV T T T v T Ty e T T TPt rrrrrrrr]
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
miz
YANGGAOWANG-W35 #60-115 RT: 0.27-0.51 AV: 56 NL: 5.11E6
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
679.2978
CarHar Ng Fg=679.2978
100 -0.0300 ppm
8
8
5
©
E sl
=
=]
< 680.3007
@
2 4
=
&
20 688.3040
681.3038 685.2676 1
683.2518
L 676.2741 678.2003 | 1 684.2546 | 6862709 6874063 I 689.3067
O e e S
676 677 678 679 680 681 682 683 684 685 686 687 688 689 690
miz
YANGGAOWANG-W35#60-115 RT: 0.27-0.51 AV: 56
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 675.2251-690.6894
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
679.2978| 5297176.5 100.00 ©79.2978 -0.02/C37H37NgFs
680.3007 2194986.3 41.44
685.2676 469928.4 8.87
688.3040 619967.7 11.70
679.2978 NL:
CayH3az Ng Fg = 679.2978 5.11E6
8 -0.0300 ppm YANGGAOWANG-
c 10 W35#60-115 RT:
k= 0.27-0.51 AV: 56 T: FTMS
2 + p ESI Full lock ms
§ 50 680.3007 [80.0000-900.0000]
¥ 6782003  678.8682 679.4540 680.4080 6813038
& §79.2078 NL
Car Har N Fe = 679.2078 6.54E5
i 0.0000 ppm CarHs7FgNe:
CarH3s7FsNs
pa Chrg 1
5 6803012
681.3048
0||\\x|||\|||||11|\\\\|\\||||| ||\\\|||\||||||||\\\J\|
676.5 677.0 677.5 678.0 678.5 679.0 679.5 680.0 680.5 681.0 6815
m/z
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Copies of NMR and HRMS Spectra for Compounds 5
NMR copies of compound 5a:
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—4.331
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195
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28
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T T T T T T T T T T T T T T T T T T T T T
760 759 750 745 740 735 730 725 720 7.15 7.10 7.05 7.00 6.95 6.90 6.85 6.80 6.75| 6.70 6.65 6.

T T T T T
0 6.55 6.50 6.45 6.40 6.35
1 (ppm)
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-117.252
-117.396

HF,C \{/N‘N
N=

19F 376MHz NMR, CDCl5
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1 (ppm)
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HRMS (ESI) copy of compound 5a:

ZHOUYUXIU-9 #4-52 RT: 0.02-0.23 AV: 49 NL: 1.80E9
T: FTMS + p ESI Full ms [120.0000-900.0000]

267.1407
CiaH17 N4 Fz = 267.1416
WDCH: -3.2872 ppm
o0
807
g 703
c = |
B 607
3 3
£ 509
[+ b |
£ 403
2 307 262.1347
s \ |271.0641
109 2030614 2392241 | 7,
3 173.1643 | ! 304.1814 3512342 3950185  427.0076 4691952 499.2025
0 a | T T T T ‘ T T L T T ‘ T T T |L T ; T | T T T T [ T T T T ‘ T 'I T T l‘
150 200 250 300 350 400 450 500
miz
ZHOUYUXIU-944-52 RT: 0.02-0.23 AV: 49
T: FTMS + p ESI Full ms [120.0000-900.0000]
m/z= 139.8305-507.9661
m/z Intensity Relative| Theo. Delta Composition
Mass (ppm)
203.0614 174248832.0 9.60
239.2241 169754336.0 8135
267.1407 1814824576.0 100.00| 267.1416 -0.88/C13 H17 N4 F2
268.1438 248694576.0 13070
267.1407 NL:
Ci3Hi7 NsF2=267.1416 1.80E9
-3.2872 ppm ZHOUYUXIU-8#4-52
g 1005 RT: 0.02-0.23 AV: 49
E 807 T: FTMS + p ESI Full
R ] ms
3 607 [120.0000-800.0000]
; 404
§ 20 268.1438
g 3 256.9593 2621347 263.0964 271.0641 2741342 276.1501 279.1598 283.1729
2671416 NL:
CizHi7 N4Fz=267.1416 8.55E5
0.0000 ppm CiaHi7F2Na4:
mDE CiaHizF2N4
80 pa Chrg 1
604
404
20 268.1449
= | 269.1483 272.1584
0 L0 BRI RARAY ERERS) RREEY Bk R AR EAALN EA0] A H AR LA B3R ERREY [ PR RS RE/CR] RAARY PR8N RAERE DERRA LR SAH AR 50 RZEN]
255 260 265 270 275 280
miz
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NMR copies of compound 5b:

O WXOMMHNO OO [+ o n
T ONDO© ~— LW © -~ T
MOOMOPANNNLO S N < 5
NNNNNN®OoCo ~ o +
=l N1/ | | |
CHs
N
HF.C~—~Z N
N=
HN7<
"H 400MHz NMR, CDCl,
| |
1 '
4 | (.
Y X 4 J 1
°° N~ @ o P
o o o (2] +
T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 7. 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
O WMo o e 0 o @
ol S @ © N [eod 1) ©
MO MONN N [Ie} < N
NNNKENN d © © ~
N | | |
CHs
N
HFZC\(/ N
N-_'_{
HN7<
"H 400MHz NMR, CDCl,
|
|
WU | _)L I\
4 4 ¥
@ Q @
Lol o o
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 T T T T T T T T
74 73 72 71 70 69 68 p7 6.6 65 64 63 62 6.1 6.0 5.9f ;5.8 )5.7 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42
1 (ppm
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< off < |s ® Mg Y o) |0 - P <9 Pl <
0 G 0|5 ||| e @ g o2 N 9 2
b /1 | | | |
N
HFZC\(/ N
\={
HN7<
13¢{"H} 150 MHz NMR, CDCly
‘ { | “’
| l
Bl INANITI ‘ ‘il . : bl ——
20| 210| 200| 19 18l Tl 160 150 140 130 20 121 1Pp 90 8 7] 0 50 4] 30 20 10 0
PAM|
noN» o © N — < N~
© 0 «~ N O N 0 ~NO M
© QO WO @ © - - ©Qo
< o @ < - O ©
nuwwuw o (3] N — OO
—— | | ~ |~
N
HFQC\( “N
\=
HN7<
18¢{'H} 150 MHz NMR, CDCl,
‘ |
|
| |
|
Al " " Lk R " " " J ]
154 152 150 148| 146 144 142 4 138 136 34 f13(2 ;3C 28 126 124 122 120 18 116 114 112 110 108
1 (ppm
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117.162
117.305

<.

o
N
HFC~ N

e

K

19F 376MHz NMR, CDCl5

-80 -90 -100 -110 -120 -130 -140 -150 -

1 (ppm)
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HRMS (ESI) copy of compound 5b:

ZHUYUXIU-20 #30-78 RT: 0.13-0.35 AV: 49 NL: 6.25E7
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

1004 325.1467
903
80 299.1476
o 703
g o |
] 604
3 3
2 509
o J
2 404
% E 281.1570
x 304 C1aH1o Ng F2=281.1572
E -0.7733 ppm 353.1191
204 327.1535
3 207.0822 | 301.1406 3550696
105 269.0896 ] / 322 1411 § 371.1008
3 2430849 2500273 288.9583 il 7.1286 | 375.1018
L) o o
240 260 270 280 290 300 310 320 330 340 350 360 370 380
miz
ZHUYUXIU-20#30-78 RT: 0.13-0.35 AvV: 49
T: FTMS + p ESI Full lock ms [80.0000-750.0000]
m/z= 233.0696-384.0545
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
281,1570| 13509615.0 21.61| 281.1572 -0.22 C14H19N4 F2
299.1476 47333944.0 15.73
325.1467 62504164.0 100.00
353.1191| 14537687.0 23.26
281.1570 NL:
C1aHigNgF2=281.1572 1.33E7
-0.7733 ppm ZHUYUXIU-20#30-78
g 1005 RT:0.13-0.35 AV: 49
€ 8o] T:FTMS + p ESI Full
2 E lock ms
5 607 297 0822 [80-0000-750.0000]
< 3 7
g 407 269.0896
8 209 2821604 286.9583 i
€ o1 267.5450|270.091 2742740 279.1584 283.0478  “599999 9910708
281.1572 NL:
Ci1sHigNgF2=281.1572 8.486E5
-0.0000 ppm CiaHigF2Ng4
1004 C1aHigFaNg
80 pa Chrg 1
603
404
20 282.1606
e 283.1639 286.1740
0 ] T T T | T T T | T T T | T T T ] |7_| T T | T T T T [ T T T
265 270 275 280 285 290 295
miz
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NMR copies of compound 5e¢:

TNO OISO © < — [oe]
83883k aT © g g
NNINNN©G®© o <+ o -
~I — Vo | | |
OCH3
N.
Hcm\(/ N
N={
HN7<
'H 400MHz NMR, CDCl,
il i ‘ l
Jl J‘ ] L W |
e T4 43 d
e o |® ® S N
-~ - o o (3] (o}
65

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
T NO O w DO < ©
©¥OANO - @3 © N
naNoQ ~ %S - =
NNNNN © © © < -
— \ I I I
OCHj
N
HF,C— N
i
N—‘(
HN7<
"H 400MHz NMR, CDCls
i i
|
J | | !
B L 1 hi i
2 & d 4 d 4
&) o of @ s, N
- - [s: S o o
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 T T T T T T
r4 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 (38 36 34 32 30 28 26 24 22 20 18 16 1.

1 (ppm)
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o <|< |s 5 < < &~ PR S
0 W0 -~ N © O] wiq [«}
= — ||+ p ~ N W «
T (A |
OCH;
N
HFng{/ N
N=
HN

K

13¢{'H} 150 MHz NMR, CDCl;

mwmmww [ R ST E T —
210 200 19Q 180 170 16/ 150 141 1 120 110 100 90 0 70 60 50 40 30 20 10
1 (ppm|
n © o T+ o — 0D 0
N~ O 3] N o N W
N0 ~ { Q - Qo
< < o] O up - O 0
LwPp o N 3 cee
A= | I ~ |~
OCHj3
N
HFQC\</ \N
N——%
HN7<
13C{'H} 150 MHz NMR, CDCl5
15 14 U6 44 42 140 %H 136 4 182 130 128 24 124 22 120 118 116 14 112 110
1 (ppn)

S144



-117.135
-117.278

<

Q/OCHa
N

HF>,C—> N

B,

19F 376MHz NMR, CDCl,

HN

<

-80 -90 -

1 (ppm)
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HRMS (ESI) copy of compound 5e¢:

ZHOUYUXIU-17 #29-127 RT: 0.13-0.57 AV: 99 NL: 1.10E9
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

297.1523
C14H1gONygF2=297.1521
100 0.6544 ppm
90
803
o 703
& 3
2 iy 335.0639
2 503
[} 3
= 404
™ E
& 304 79.0219 279.0011
203 173.1650
10 1291025 | 208.1558 ;
=00 | O O B W | R 4732334 5432860 03307" 6433166 734.0080
0\\\F|IIII}\\\I|IIII\\\IIIII\\\III|II\\\IIII|\\\F|IIII\\\\I|IIII\\\II|
50 10 150 200 300 350 400 500 550 600 650 700 750
miz
ZHOUYUXIU-17#29-127 RT: 0.13-0.57 AvV: 99
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z Intensity Relative| Theo. Delta Composition
Mass (ppm)
297.1523 1098244480.0 100.00| 297.1521 0.19/C14 Hi9ON4 F2
335.0639 606753024.0 55.25
345.0524 541057216.0 49.27
347.0503 524785376.0 47.78
297.1523 NL:
C1aH1 O N4 Fz=297.1521 1.10E9
0.6544 ppm ZHOUYUXIU-17#29-
g 1005 127 RT: 0.13-0.57 AV:
E oo 99 T: FTMS + p ESI
o 80
k= E Full lock ms
3 609 [50.0000-750.0000]
2 o
B 209 298.1557
2 12790011 2851519 288.9894 2019913 3011412 3071176 3150501 3191343
297.1521 NL:
C1aH19 O N4 Fa=297.1521 8.44E5
-0.0000 ppm Ci4HigF2 N4 O:
1005 CiaH1gF2Ng 01
80 pa Chrg 1
603
404
207 298.1555
3 299.1589
0[[\]III[|I\\lll\‘l'\'\Il|\"|lll[\|l'\|lf|l‘
280 285 290 295 300 305 310 315 320
miz
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NMR copies of compound 5d:

- O MNO N~ M0 © [
© MmNWon O O N ™ ['e] <
©OmoN NioY N =
NNNNN  © oo < -
~N NI |
Br
N
Hcm\(/ N
N‘:‘L
HNK
TH 400MHz NMR, CDCl5
| |
u u |
| |
Ll I ) N ‘
& o 4 & d
N o @ * Q
- (=] o (2]
T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 7.5 7.0 5 6.0 55 50 45 40 3.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
—| M N O ~ o« ©
| M ~ W0 © o N (2] ['e]
©| o PR RN [ Y
NN NNN © ¢ © -
v \e | | | |
Br
N
Hcm\(/ N
N‘:‘L
HNK
TH 400MHz NMR, CDCl5
|
|
| |
g AN )
i 1 \
d & s
o © 3 *
1 - [« o
B o | e L s e e s e e e e e L s e e e T B e M aa
7.8 77|76 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 f?? 5.&; 58 57 56 55 54 53 52 51 50 49 4.8 4.7 4.6 4.5 4.4 43 42 4.1
ppm
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-117.476
-117.619

<

Br

N
HFzC~1? N
=

K

9F 376MHz NMR, CDCl,

T
-30

T
-40

T
-50

T
-60

T
-70

T T T T T T T
-80 -90 -100 -110 -120 -130 -140 -1
1 (ppm)
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HRMS (ESI) copy of compound 5d:

ZHOUYUXIU-17 #1 RT: 0.00 AV: 1 NL: 7.23E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

o 335.06
90 345.05
80—
8 70
m
2 60|
=2
2 50
£ 40
k=
& 30+
20—
o 319.13 349.06
10+
307.12 | 333.11 / 36113 377.10  393.21 41327 42024 43724 46123 47323 480921 497.24 52325 54329
Ot I R WS LS P T O T O . T L T DL L L T L O R
320 340 360 380 400 420 440 460 480 500 520 540
miz
ZHOUYUXIU-17 #70-138 RT: 0.31-061 AV: 69 NL: 5.19E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
345.0524
C13Hig N BrFy = 3450521
100 0.8774 ppm 347.0503
8
8
5
&
E s
E
<
24
=
&
2 346.0560
341.0647 3431270 343.8348 344.1311 1 345.3223 3456388 | 346.3268
I T S T T T e e [ B
3410 3415 2.0 25 343.0 3435 344.0 3445 345.0 3455 346.0 346.5 347.0
miz
ZHOUYUXIU-17#70-138 RT: 0.31-0.61 AV: 69
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 340.8593-347.0574
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
345.0524 518549632.0 100.00| 345.0521 0.30|/C13H16 N4 Br F2
345.1015 10421096.0 2.01 345.0521 49.45 C13H16N4Br F2
346.0560 69466792.0 13.40
347.0503 501657216.0 96.74
345.0524 NL:
C1aH1s N4 BrFa=345.0521 5.19E8
2 0.8774 ppm ZHOUYUXIU-17#70-138
c 10 RT: 0.31-0.61 AV: 69 T:
T FTMS + p ESI Full lock
3 ms [50.0000-750.0000]
2 50 345.1880
¢ C13H1g N4 Br F2 = 3450521
5 0 393.8290 ppm 345.3223
& 345.0521 NL:
C1aH e Na Br F2 = 345.0521 4.33E5
10 0.0000 ppm Ci3HigFz2 NaBr:
C13 H1s F2 N4 Br1
pa Chrg 1
5
0|\|\||||1\|\||||||\\|||| LI [ 1T 1 [ 1 1 171
3447 344.8 344.9 345.0 345.1 3452 3453 3454
m/iz
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NMR copies of compound Se:
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~\ " | N |
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N
HFZC\{/ \N
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TH 400MHz NMR, CDCl,
! X
| | I
‘. L1 A I
48 o & d
& & o @ s:
- o o b
T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 7.5 7.0 65 6.0 50 45 40 35 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
O~ © ) oW o ) 0
O DM © - © 0 © ©
oN©Q N ~ o 0 =
NNKNN ~ ©©© < T
N | FhN | |

'H 400MHz NMR, CDCl,

1.909=—
L —
[

i 1 ] e ;‘%‘L o I R _d__gg_

— T T — T T
78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 4.6 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 1.
1 (ppm)
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-62.701
-117.691
-117.833

<

@]
hul
w

N
HFZC~.</ N
=

~

"9F 376MHz NMR, CDCly

T
-30

T
-40

T
-50

T T T T T T T T T
60 -70 -80 -90 -100 -110 -120 -130 -140 -1
1 (ppm)
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HRMS (ESI) copy of compound Se:

ZHOUYUXIU-18#1 RT: 0.00 AV:1 NL: 1.64E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

s 317.16
90—
80—
3
=
o
B
-
E
E
=
[7]
14 285.13
173.16
141.96 s
B O s T e VY H3ZZ10 413.27 47323 497.24 55022 603.31 65520 680.69 734.03
I‘\I[\III||I|I\TII|I|\||\TI||I|I|I|I\[Il\l||\||'\\I|\|I|I|||I\T|
50 100 150 200 250 300 350 400 450 550 600 650 700 750
miz
ZHOUYUXIU-18 #63-110 RT: 0.28-0.49 AV: 48 NL: 4.67E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
335.1289
C1aH1gNaF5= 3351290
100 -0.2366 ppm
8
8
c
m
Es
E
<
24
3
& 20
336.1324 363.0425
339.1391
319.1642 3230880 327.2268 330.3362 333.1097 | 3450518  340.1835 355?130 y 361.125
T T —— L e e e S HL s m s e e e e B e e
320 325 330 335 340 345 350 355 360
miz
ZHOUYUXIU-18#63-110 RT: 0.28-0.49 AV: 48
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 318.1525-363.3721
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
318.1606 81946816.0 17.06
335.1289 480246944.0 100.00| 335.1290 -0.08 C14H16 N4 Fs
336.1324 68875624.0 14.34
363.0425 58229916.0 12212
335.1289 NL:
C1s4H1sNg F5=335.1290 467E8
8 -0.2366 ppm ZHOUYUXIU-18#63-110
c 10 RT: 0.28-0.49 AV: 48 T
T FTMS + p ESI Full lock
E ms [50.0000-750.0000]
= 50
£ 336.1324
2 334.0353 334.2949 335.2989 |
i3 335.1290 NL:
C1s4H1sNg F5=335.1290 8.46E5
10 0.0000 ppm C1aHigFs Na:
C12 His F5 N4
pa Chrg 1
5
336.1323
0 i
L LI T 1 T r r T 1 1 T T T \ NS P P o PR 1 T T
334.0 3345 335.0 3355 336.0 3365
m/iz
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NMR copies of compound 5f:

N~ © 0w oo oY= 0 ) -
o~ N © - © 1 o < ©
< RN ~os N @ ~
< o NNN © ©© I -
N | N | |
(0]
N o~
HF,C~g N
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HNK
'H 400MHz NMR, CDCl5
!
| T .
N 4 s d d
« o @ Q S -
- - o IS ) )
1(‘).0 5;.5 9‘.0 8‘A5 8‘.0 7‘.5 7\0 6‘.5 6‘.0 ‘ 5‘.0 4{5 4‘.0 3‘.5 3‘,0 2‘.5 2{0 1‘.5
1 (ppm)
N~ © wm o oW It} © -
o~ oN © -~ o =] < ©
- - OB ~© < -] <
0 O NN N © ©d < © -
N N | il | | |
(0]
N o~
HF20\</ \N
N=
HN

'H 400MHz NMR, CDCls5

1_87{3
1.047

e
e
0.854>=—-
o 3.00—[[,/
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6.0 55 4.5 4 3.5 3.0

5.0
1 (ppm)
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13¢{H} 150 MHz NMR, CDCly
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ppm
N M < (%] o v~
n oo o © n 0
n MmN O -~ o M 0
W W O o oo~
0w ww < - OO
— | | | ~ 1~
O
N o~
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HN7<
13¢{1H} 150 MHz NMR, CDCl,
li ) ) |
1‘55 ‘50 1‘45 1‘40 1‘35 a4 1)0 1‘25 1‘20 15 1‘10
ppm
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-117.646
-117.789

<

N
HF,C—¢ N
"

-

18F 376MHz NMR, CDCl,

-30 -40 -50 -60 -70 -80 -90 -100 -110 :120 -130 -140 -

1 (ppm)
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HRMS (ESI) copy of compound 5f:

ZHUYUXIU-20 #28-69 RT: 0.12-0.31 AV: 42 NL: 6.40E7
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

325.1469
C15H19 O2 N4 F2=325.1471
1004 -0.5655 ppm
903
Al 299.1477
o 703
g o |
] 604
3 3
2 509
o J
£ 407
® =
[T
o 30 306.9688
- 281.1571 ; 8531193
3 288.9564 [ 362.2407
103 269.0897 i 3221413 3349%?11287 371.1010
3 L L | | | i L, 3912838 413.2659 4251427 4432575
-7ttt T T T T T
260 280 300 320 340 360 380 400 420 440
miz
ZHUYUXIU-20#28-69 RT: 0.12-0.31 AvV: 42
T: FTMS + p ESI Full lock ms [80.0000-750.0000]
m/z= 245.5346-454.3090
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
281.1571 13642548.0 2132
299.1477 48133296.0 15:22
325.1469 63993288.0 100:00| 325.1471 -0.18 Ci5H1902N4 F2
353.1193| 15075819.0 23.56
325.1469 NL:
C1sH19 02 Ny F2=325.1471 6.40E7
-0.5655 ppm ZHUYUXIU-20#28-69
g 1005 RT:0.12-0.31 AV: 42
S 804 299.1477 T: FTMS + p ESI Full
2 = o lock ms
2 60 [80.0000-750.0000]
2 o
8 203 3001511 3201504
g AT 306.9688 316.9533 3221413 | 377 1537 338.3416 347.1287
325.1471 NL:
C1s H1gO2 N4 F2 = 325.1471 8.33E5
-0.0000 ppm CisHigF2N4 03
100 CisH1gF2N4 02
80 pa Chrg 1
603
404
204 326.1504
3 [327.1538
0l|\[II‘I]\['I\II‘III\ll\TI\ll\[Tl\l]\[ll‘ll\f'lfll‘[]
300 310 315 325 330 335 345 350
miz
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40 3 20 10 O -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -1
1 (ppm)
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-115.9-116.0 -116.1 -116.2 -116.3 -116.4 -116.5 -116.6 -116.7 -116.8 -116.9 -117.0 -117.1 -117.2 -117.3 -117.4 -117.5 -117.6 -117.7 -117.8 -117.9 -118.0 -118.1 -118.2 -118.3 -118.«
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HRMS (ESI) copy of compound 5g:

ZHOUYUXIU-18 #56-108 RT: 0.25-0.48 AV: 53 NL: 4.66E8

T: FTMS + p ESI Full lock ms [50.0000-750.0000]

317.1572
C17H19 N4 F2 = 317.1572
100+ -0.1663 ppm 35.1289
o0
807
g 707
g |
2 604
= 3
2 509
[0} b |
= 404
m =}
[} 3
o 304
3 285.1320
203 319.1643
1 Ui / 339.1391 355.1129
q  261.0944 573 1p71 2790660 | gpppgg 3011409 3151427 ||/ 333.1007 || | |
0 T T |ll T 1 T (_I T 1 \1| T 171 | L |"\ T 1T | T Il\ \L‘ LU |7I_I 1 T ‘ L L | T \LI ‘ T
260 270 280 290 300 310 320 330 340 350 360
miz
ZHOUYUXTIU-18#56-108 RT: 0.25-0.48 AV: 53
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 253.0639-362.5815
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
285,1320 96624424.0 20.67
31,1572 455982752.0 <96 Bl1512 -0.05|C17H19 N4 F2
318.1608 80517016.0 17.23
335.1289| 467372608.0 100.00
317.1572 NL:
C17H19 N4 Fa = 317.1572 ;ﬁgiiuxm —
g 335.1289 - -
g 1005 fiHiEaR bpon 108 RT: 0.25-0.48 AV:
€ g0 53 T: FTMS + p ESI
2 3 Full lock ms
3 607 [50.0000-750.0000]
s 40]
2 20 285.1320 3191643
& ] 2610044 279.0660 | 301.1400 3151427 || " 3331007 |[339.1391 3551129
Y 317.1572 NL:
CirH1gN4F2=317.1572 8.19E5
-0.0000 ppm C17H1g F2 Na:
1004 C17H1a F2 N4
80 pa Chrg 1
603
40
207
3 321.1706
GIWI‘II\I[II]I]Il\I|\[FIIIII}|\||‘lf|f|ll1]‘|\l\[lfll|l
260 270 280 290 300 310 320 330 340 350 360

miz
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NMR copies of compoun
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HRMS (ESI) copy of compound 5h:

ZHOUYUXIU-17 #35-102 RT: 0.16-0.45 AV: 68 NL: 5.97E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

335.0639
Ci3H1s N4 Cl2F 3 =335.0636
1004 0.7265 ppm
3 345.0524
90
807
g 707
g .|
2 604
=] =
2 509
[ b |
£ 407
L 331.2097
x 30 \
20% "‘.‘
3 319.1343 |
103 \ 361.1260
05303J17§|\1 ] H_ | 3771000 3932003 413.2666 420.2403 461.2335 473.2334 4802071
| S Y S N S G PR S S R R S R B E [ P s W A D S SR R R R Y E Enmm C S S S S P R Sl R |
320 340 360 380 400 420 440 460 480 500
miz
ZHOUYUXIU-17#35-102 RT: 0.16-0.45 AV: 68
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 302.3468-507.2360
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
335.0639| 615462592.0 100.00| 335.0636 0.24|C13Hi5 N4 Cl2 F32
337.0610 390467424.0 63.44
345.0524 549966208.0 89.36
347.0503 533407008.0 86.67
335.0639 NL:
Ci3aH1isN4 Cl2 F2 = 335.0636 5.97E8
0.7265 ppm ZHOUYUXIU-17#35-
g 1005 102 RT: 0.16-0.45 AV:
e 68 T: FTMS + p ESI
° = Full lock ms
3 609 [50.0000-750.0000]
; 405
5 209 336.0875
& o 334.1124 334.4356 334.5920 . 335.9195 |
335.0636 NL:
Ci3Hi5N4Clz F2 = 335.0636 4.91E5
-0.0000 ppm C1i3His5 F2 N4 Clz:
100? C13H15 F2 N4 Cl2
804 pa Chrg 1
607
404
20 336.0670
0=y (e | T 1 RS SIS I T T SN ol G T | PR Aas B LS
334.0 3345 335.0 335.5 336.0
miz
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Copies of NMR and HRMS Spectra for Compound 5’

NMR copies of compound 5'a:
BRIPE3T8S 8 g
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1 (ppm)
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S167

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 T T T T T T
73 72 71 70 69 68 67 66 65 6.4 63 62 6.1 6.0 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43
)



PR 2 B 3 ddo b

Dwgmv o o @ g ("_J ['e]

Dl «~ [ © o [D o DN o 5

DO W WYY M N 0 © N [+e]

p ) e - N N~ 0
=N I — | |
N< ,( ‘
FSC\</ N
N-l\
HN7<
13¢{"H} 150 MHz NMR, CDCl,
|
‘ Il
= o - e . ssvimsmnamhir '
T T T T T T T T T T T T T T T T
2200 |p1d|| Rad p90|| [189|| |[tro [11p0 150 (| 14p| | 180 [120 " o||[100]| | |pof| fo| 70 |eo| sq| [40|| 30| 20 10
e[sly)

0 o v < I~ « -~ D < © 2] D
N~ QO D < ©w N~ ) [}
©O0- 4 ?|@ \ e N < ©
— v - wn g @ i o o @ ©
0wy wn ('2 o N o N — —
P \ | | | | |

-

13¢{"H} 150 MHz NMR, CDCl,

wmwwwwwwwmwwmmmwwwwmww MWMM

T T T T e T T
152 151 150 149 [148 [147 1#6 (145 144 |143 [142 141| |A#0[139 138 137|186 135(134 133|132 [131| 130|129 128 127 126| 125|124 [123 [122 {121 120 119 118 117 116 11!
i1 (ppm)

S168



18F 376MHz NMR, CDCly
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HRMS (ESI) copy of compound 5'a:

ZHOUYUXIU-18 #73-1156 RT: 0.33-0.51 AV: 43 NL: 4.85E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

1005 3171571 3351288
003
803
g 703
g |
° 604
=5 =
£ 509
)] =
£ 407
T 285.1320
x 304 C1uaHigN4F3=2851322
3 -0.7070 ppm
203 pp
E 363.0424
b= 279.0660 339.1390
3223.0636 261.0944 -0650 | 301.1408 [ i 377.0996 413.2661 4202402 4532006
0\'\\\|||||||||||||J|||'|||||\|'!J|r||||||_|]|i||||'
220 240 260 280 300 320 340 360 380 400 420 440
miz
ZHOUYUXIU-18#73-115 RT: 0.33-0.51 AV: 43
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 215.1890-454.7588
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
285471320 1012376320 20,62 285:.1322 -0.20C13H16 N4 F3
317.,1571| 485311392.0 98.83
318.1606 83889992.0 17.08
335.1288 491081568.0 100.00
285.1320 NL
C13H1g Ng F3=285.1322 1.01E8
-0.7070 ppm ZHOUYUXIU-18#73-
g 1005 115 RT: 0.33-0.51 AV:
e 43 T: FTMS + p ESI
k= E Full lock ms
3 605 [50.0000-750.0000]
<< s
g 405 285.0466
& 204 C13H1g NgF3=285.1322
£ o -300.2990 ppm
285.1322 NL
C1aH1eNsF3=285.1322 8.55E5
0.0000 ppm C13Hig F3 Na:
WDD; C1aHig F3 Ng
80 pa Chrg 1
607
40
20
0-”-1 TEEVrT (PR B0 RREA AN BARS R A ANSR LARH BELA RAEA F A 000 FRRR AE: L] R LA FAAR B | (B BA50) 3 REA RO |
284.9 285.0 285.1 285.2 285.3 285.4
miz
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NMR copies of compound 5'b:
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HRMS (ESI) copy of compound 5'b:

ZHUYUXIU-20 #1 RT: 0.00 AV: 1 NL: 1.58E8
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

o 32515
90
80-{
8 70 299.15
£ 60
=
2 50
£ 40
k:
3 30
281.16 35312
20 223.06
10 149.02 173.16
B " i 37110 41327 47530 54046 57927 63920 70110
0I[I|I\|Ii|\|ll\|‘ll|\|fl|\|l1I‘II!\|\II\|III|‘III1|\II!|I\II‘I\II|
100 150 200 250 300 400 450 500 550 650 700 750
miz
ZHUYUXIU-20 #16-63 RT:0.07-028 AV-48 NL:7.10E7
T: FTMS + p ESI Full lock ms [80.0000-750.0000]
e 325.1470
299.1478
CiaH1gN4Fg= 2991478
g B -0.1353 ppm
c
©
E s
3
<
! 324.1959
® \
@Q
x
5 281.1572 o 1e1a k
297.0824 |300.151 \
7 2909 742742 2801625 | 2821606 2889584 2020537 | | 301.1408 305 0888 3132734 3168538 2|2 |
T T 11— T T
270 275 280 85 290 295 300 305 310 315 320 325
miz
ZHUYUXIU-20#16-63 RT: 0.07-0.28 AV: 48
T: FTMS + p ESI Full lock ms [80.0000-750.0000]
m/z= 265.6783-327.1382
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
281.1572 14918277.0 20.99
299.1478 52653728.0 74.08| 299.1478 -0.04/C1aH1sNa F3
325.1470 71080240.0 100...00
326.1505| 10869526.0 15.29
209.1478 NL
CisHig N4 F3=299.1478 5.17E7
8 -0.1353 ppm ZHUYUXIU-20#16-63
c 10 RT:0.07-0.28 AV: 48 T:
2 FTMS + p ESI Ful lock
3 ms [80.0000-750.0000]
2 s0 299.0618
b C14H1a N4 F3=299.1478
. . -287.7140 ppm 299.2044
& 2091478 NL:
CisHisNsF3=299.1478 8.46E5
10 0.0000 ppm C1aHigFaNa
C14 HigFaNas
pa Chrg 1
5
0= L BRAD | T T RARE AL | | R Rl A5 TTTELTTrT Ea RASA AL BER s A AR AR
2989 299.0 299.1 2992 2993 209.4
miz
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NMR copies of compoun
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HRMS (ESI) copy of compound 5'c:

ZHOUYUXIU-18#1 RT: 0.00 AV:1 NL: 1.64E8
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

ot 317.16
90
80|
270—
2 60—
-
2 50
£
& 30 285.13
20— 262,04
) 208.16
A 20816 27007 | | [377.10 41327 473.23 49724 55022 60331 65520 680.60 734.03
LI L SLANL LA L NN L L LA LIS L, L AL DL WL B LALL AL L L |
50 200 250 300 350 400 450 500 550 600 650 700 750
miz
ZHOUYUXIU-18 #66-113 RT: 0.29-0.50 AV: 48 NL: 7.65E6
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
315.1426
C14H1s O NgF3=315.1427
100 -0.4114 ppm
8
8
&
E s
2
=
24
=
&
20
314.4877 315.3095 315.5895 315.7942
0 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 T T T T T T
314.4 3146 314.8 315.0 3152 315.4 3156 3158 316.0
miz
ZHOUYUXIU-18#66-113 RT: 0.29-0.50 AV: 48
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 314.3799-316.0493
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
315.0598 123794.5 1.56( 315.1427 -82.88|C14 H1s ON4 F3
315.1228 22014.6 0.28| 315.1427 -19.88/C14H18ON4 F3
315.1426 7946150.5 100.00, 315.1427 -0.13|C14H180NaF3
315.1616 18021.4 0.23| 315.1427 18.87|C14H18ONa F3
315.1426 NL:
C1aHig O NgF3= 3151427 7.65E6
3 -0.4114 ppm ZHOUYUXIU-18#66-113
c 10 RT: 0.29-0.50 AV: 48 T:
2 315.1228 315.1616 FTMS + p ESI Full lock
E Cre Hig ONgFg= 3151427 Ci1aH1a 0 NgFa=315.1427 ms [50.0000-750.0000]
; 50 -63.0753 ppm 59 8736 ppm
3 o : é )
-2 315.1427 NL:
C1aH1 O Ny F3=3151427 8.44E5
10 0.0000 ppm Ci4H1igF3NgO:
C14H1isF3a N4 O+
pa Chrg 1
5
I T e S B e
315.08 315.10 315.12 315.14 315.16 315.18 315.20 315.22
mfz
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NMR copies of compound 5'd:
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HRMS (ESI) copy of compound 5'd:

ZHOUYUXIU-18 #51-108 RT: 0.23-048 AV: 58 NL: 5.56E7
T: FTMS + p ESI Full lock ms [50.0000-750.0000]

363.0425
C13 H1s N4 Br Fa= 363.0427
WDCH: -0.4411 ppm
o0
80
g 707
g |
S 603
= =
£ 509
[+ b |
£ 403
& 1 3551129
x 309
20
103 377.0095
E 473.2332
] Jld.l[ i 39}2092 411%6§2 429.2404 4612327 z k489f071 ™
0 1 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 | T T T |
360 380 400 420 440 460 480 520 540
miz
ZHOUYUXIU-18#51-108 RT: 0.23-0.48 AV: 58
T: FTMS + p ESI Full lock ms [50.0000-750.0000]
m/z= 340.0348-542.,6638
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
355.1129 18300882.0 32.33
357 .1107 9136968.0 16.14
363.0425 56600944.0 100.00| 363.0427 -0.16 C13H15N4 Br F3
365.0405 54581792.0 96.43
363.0425 NL
C13 H1s N4 Br F3 = 363.0427 5.56E7
-0.4411 ppm ZHOUYUXIU-18#51-
g 1005 108 RT: 0.23-0.48 AV:
S g0 58 T: FTMS + p ESI
k= | Full lock ms
3 607 [50.0000-750.0000]
o 407
= B
& 204
& o1_362.3256
363.0427 NL:
Ci13H1s NaBrF3=363.0427 4.34E5
0.0000 ppm Cia3His F3Ns Br:
‘EDDH: C13 H15 F3 N4 Brq
804 pa Chrg 1
60
405
20
0= Lo & @ b Aa E aool. & h %ok @ B [er ko] LI |
362.4 362.6 362.8 363.0 363.2 363.4 363.6
miz
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NMR copies of compound 5'e:
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HRMS (ESI) copy of compound 5'e:

ZHUYUXIU-20 #12-63 RT: 0.05-0.28 AV: 52 NL: 1.71E7
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

Relative Abundance R
ol\H?H\\?HH?HI!?IIII%IIII?IIII?IIII%IIII%IJIJ%

[=2]

= N W b

353.1194
C1aH1sN4sFg=353.1195
-0.4959 ppm
371.1011
347.1288 | 363.1027
‘. 375.1018
34f‘1,2-3% i | ||/ 391.2840 4132661 4251420 458.1551 475.2973 493.4002 519.3117  540.2077
T T F-&d LT &t FE a4 a4t LFEELTTTE JEFAT T TF LTI T T LT VFE T T TF_J_1T
340 360 380 400 420 440 460 480 500 520 540

miz

ZHUYUXTIU-20#12-63 RT: 0.05-0.28 AV: 52
T: FTMS + p ESI Full lock ms [80.0000-750.0000]

m/z= 327.8557-548.8727
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
347.1288 2274891.5 13.31
353.1194 17095402.0 100.00] 353.1195 -0.18 C14 H15N4a Fe¢
354.1230 2341058.5 13.69
371.1011 3912925.0 22.89
353.1194 NL.
C14H1s NgFg=353.1195 1.71E7
-0.4959 ppm ZHUYUXIU-20#12-63
g 1005 RT:0.05-0.28 AV: 52
S 8o T: FTMS + p ESI Full
2 ) lock ms
3 60 [80.0000-750.0000]
S 407
= 1
& 204
£ o 353.2663
353.1195 NL:
Ci4H1i5N4Fg=353.1195 8.486E5
-0.0000 ppm CiaHisFeNa
WDD; C1aH1isFgNs
80 pa Chrg 1
60
404
20
o

g L I S .
3526 352.7

L I N Y L R O L T . CL T ) L . L L L O L Lt L
352.8 352.9 353.0 353.1 353.2 3533 353.4 3535
miz
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NMR copies of compound 5'f:

o © 0N =) )
S © oo 3 ©
N = ©uN ~ =
© O NN N < -
N I~ 1 | |
O
5-CHa
N
F3C\</ \N
N={
HN7<
TH 400MHz NMR, CDCl5
1 I
Jl JA J J
I
L . \ Ll
I3 5 1
@ @ @ e S)
- - IS o =)
16.0 9‘.5 9‘.0 t;.s f;.o 7‘.5 7‘A0 e;.s é.o 5‘.5 » (5‘.0 ) 4‘5 4 p 3‘5 3‘.0 2‘5 2‘0 ‘I‘A5 1 0 0‘.5 0‘0
ppm
@ © RN @ ® )
S ® o0 o 0 ©
Q- o1 =) <
© © NN N f " -
— N | T | |
O
5-CHa
N
F3C\</ \N
N={
HN7<
TH 400MHz NMR, CDCl5
il "‘
J\ J ‘ J A LAJ»J\
3 3 4 $ g
- - P N o
z;.z s‘vo 7‘.8 7‘v6 7‘.4 7‘,2 7‘.0 é.a G‘vs (;.4 6‘,2 é.o 5‘.8 5‘v6 5‘.4 5,2 5‘.0f1 (4‘.8 A‘vs 4‘.4 4‘,2 4‘.0 3‘.8 3‘6 3‘.4 3‘,2 :;.0 2‘.5 2‘6 2‘.4 2‘,2 2‘.0 1‘,5 1{6 1‘.
ppm

S187



o oo ~ MNID ~ v~ N ™
< O -~ OO~ (N™M O (op © Mo qQ
NOo < D | OfF — () & — P L] =15 8 © q )
0 ma ol O~ o ® Nt 2 N
O 0w (3] O N NN T N~ @ © @ ¢
- - - — — v~ 1 ~ N~ (ol
~ = N
o}
o-CHs
N
F30\</ N
N_(
HN7<
13C{"H} 150MHz NMR, CDCl;
2p0| 2{10 poqQ 190(| 180 (170 160 150 *O 130 12p 1 1p0 90 8D 7 6Q 40 30 20 10 0
1] (ppin)
oooi ) [s2] o ~ - o )
O < ®© -t (=] o D - N 5]
X < @ 9 NS “« P b ] 0
AN N v v O) 11 (=] o = o 0 ©
0w Wy IS ¥ 5} ~ Q - -
SN A | | | | | |
o-CHs
N
F30\</ N
N—'(
HN7<
13¢{"H} 150MHz NMR, CDCls
|
i w‘ Aw i !
163 152 1 0 149 [148§| 147 146 1 4l 143 n|P 141 140 139 (138 [137| 136( 135 134|133 2 181|130 D (128 127 126(125 124 123 122 ‘121 120 119 118 117 116 1
1 (pp)

S188



—-66.418

_CHs
N

F3C\(/ \N
=

~

19F 376MHz NMR, CDCl,

T
40 3 20 10 O -0 -20 -30 -40 -50 -60 ~-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)

S189



HRMS (ESI) copy of compound 5'f:

YANGGAOWANG-W35#1 RT: 0.00 AV:1 NL: 1.02E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

100
90|
80- 353.05
615.21
g 70
T 60
2 50 355.05 443.24
£ -]
3 30 357.13 61722
S se0za | /63720
10 43719 | #4520 , 657.02
— 373.10 \ 02 67930 g o7
o L] 391.28 41940 461.20 49736 520.35 543.29 583.19 I Wb b 726.29
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 T T T T T T 1
350 400 450 500 550 600 650 700
miz
YANGGAOWANG-W35 #58-114 RT: 0.26-0.51 AV: 57 NL: 5.40E7
T: FTMS + p ESI Full lock ms [30.0000-900.0000]
3431375
CisH1a 02 N4 Fqy= 3431376
100 -0.4119 ppm
8
8
=
2o
3
<
24
m
@
£ 20 344.1410
338.3415 3442090
| 339.3453  340.1862 3413055 3423080 343.2952 /3451436 3463313 347.5087
0||\\|\||\1||||\|\\|\>||||\ | I PR N ] i [ ] N s R O [ P [ M PR [ e RPN | R I PV |
338 339 340 341 342 343 344 345 346 347 348
miz
YANGGAOWANG-W35#58-114 RT: 0.26-0.51 AvV: 57
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 337.6766-348.1563
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
338.3415 4615302.5 8.42
339.3453 1026776.1 1487
343.1375 54840876.0 100.00 343.1376 -0.14 Ci5 H1g 02 N4 F3
344.1410 9318529.0 16.99
343.1375 NL:
CisHi1s 02 NaFg=343.1376 5.40E7
0.4119 ppm YANGGAOWANG-

-
=]

W35#58-114 RT:
0.26-0.51 AV: 57 T: FTMS
+ p ESI Full lock ms
[80.0000-900.0000]

Relative Abundance
<.
o

o 343.2952
343.1376 NL:
C1isH1s 02 Ng F3 =343.1376 8.33E5
10 -0.0000 ppm CisHigF3N4O2
CisH1sFaN4 02
pa Chrg 1
5
| S e B e L P I e e e et [ I e TR R S e e D PR PR e e v e e
2.7 2.8 2.9 343.0 3431 343.2 3433 3434 3435 3436
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NMR copies of compound 5'g
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HRMS (ESI) copy of compound 5'g:

YANGGAOWANG-W35 #50-112 RT: 0.22-0.50 AV: 63 NL: 5.14E8
T: FTMS + p ESI Full lock ms [80.0000-200.0000]

335.1477
C17H1s N4 F3=335.1478
1004 -0.3676 ppm

907

803
g 703
g |
B 603
=5 =
2 503
[} b |
2 405
[3] o
© =

207 353.0540

107 1021282 3. 443.2417 615.2149

o bdl e 1490235 279.0848 { 373.1040  |461.1949 599.2355 | 6371970 5 045 7682034 875.7791
I‘ T T T i I I T T L Ed T I | R | T T I"\ T | Gab 3 Bl I T | A ! T | | Badd ! T T ""l T BB ¢ | T | A T I
100 200 300 400 500 600 700 800 900
miz

YANGGAOWANG-W35#50-112 RT: 0.22-0.50 AV: 63
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
335.1477| 519770016.0 100.00| 335.1478 -0.12/C17H18 N4 F3

336.1511 91708112.0 17.64
353.0540 67989520.0 13.08
615.2149 57655716 .0 11.09

335.1477 NL:
Ci7H1g N4F3=335.1478 5.14E8
-0.3676 ppm YANGGAOWANG-
g 1009 W35#50-112 RT:
S 804 0.22-0.50 AV: B3 T:
2 ) FTMS + p ESI Full lock
3 604 ms [80.0000-800.0000]
< ]
: e
g 209 336.1511
& o 4333.2393 334.1392 334.9785 || 335.3171 I 336.3260 337.1547
335.1478 NL:
Ci7H1g N4F3=2335.1478 8.19E5
0.0000 ppm Ci7H1isFaNa
0t Ci7H1eFaNg

80 pa Chrg 1

604

404

207 336.1512

J 337.1545
[} S S S S N S e e e e B e B B B S e
3335 334.0 3345 335.0 335.5 336.0 336.5 337.0

m/z
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NMR copies of compound 5'h:
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HRMS (ESI) copy of compound 5'h:

YANGGAOWANG-W35#1 RT:0.00 AV:1 NL: 562E8
T: FTMS + p ESI Full lock ms [80.0000-900.0000]

i 335.15
90
80—
8 70
]
2 60|
-
£ 50
2 0
=
& 304
20—
353.05
10-102.13 s0114 | 44324 i
14902 21210  270.08 373.10 461.20 54320 99924{ 53720 67930 70505 70056 4574
L0 e e
100 150 200 250 300 350 400 450 500 550 600 650 700 800 850 900
miz
YANGGAOWANG-W35 #61-113 RT: 0.27-0.50 AV: 53 NL: 6.64E7
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
353.0539
CiaH14NgClz F3=353.0542
100 -0.8346 ppm
8
8
(=
3 355.0510
G
3
<
2 4 357.1204
5
e 20
357.3003
353_266235470576 356.0548 é 358.1332
o 349.0262 350.1588 351.1427 352.3203 [ 354.2704  |3552720 | 356.6036 [ |
| B 7] (P - RN R ) R PR I PR PO ) [ N N I [ o GRS FRN PSR [0 R R N S K S ) e e S oy i TR R P L T ) I P e R R O T |
349 350 351 352 353 354 355 356 358
miz
YANGGAOWANG-W35#61-113 RT: 0.27-0.50 AV: 53
T: FTMS + p ESI Full lock ms [80.0000-900.0000]
m/z= 348.5721-358.9918
m/z Intensity Relative Theo. Delta Composition
Mass (ppm)
353.0539 66774868.0 100.00 353.0542 -0.29/ C13H14N4gClzF3
354.0576 8849748.0 13.256
355.0510 42015820.0 62.92
357.1294 24804566.0 37.15
353.0539 NL
C13 H1a Na Cla F3=353.0542 6.64E7
g 40.8346 ppm YANGGAOWANG-
£ 10 W35#61-113 RT:
2 0.27-0.50 AV: 53 T: FTMS
2 + p ESI Full lock ms
; 50 [80.0000-900.0000]
= 0
& 353.0542 NL:
C13H14 N4 Cl2 F3 =353.0542 4.91E5
10 -0.0000 ppm Ci3H44F3N4Cla:
C13H14FaN4Cl2
pa Chrg 1
5
L T L e e e e ey
352.95 353.00 353.05 353.10 353.15
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X-Ray Crystallographic Data of Compound 3a

Thermal ellipsoids are set at a 50% probability level. Crystal data have been deposited
to CCDC, number 2250252.
Crystallization Details

The obtained compound 3a (15 mg) was dissolved in THF (0.3 mL) in a NMR
tube at room temperature. Then petroleum ether (2 mL) was added to the solution
slowly along the tube wall, resulting in a two-phase mixture. The colorless crystal of
3a was formed after the two-phase mixture has diffused.
Experimental

A suitable crystal was selected on a ROD, Synergy Custom system, HyPix
diffractometer. The crystal was kept at 150.00(10) K during data collection. Using
Olex2, the structure was solved with the SHELXT structure solution program using
Intrinsic Phasing and refined with the SHELXL refinement package using Least
Squares minimisation.
Crystal structure determination

Crystal Data for Cp3H,F4Ng (M = 462.50 g/mol): triclinic, space group P-1 (no.
2), a = 9.52305(17) A, b = 13.1270(2) A, ¢ = 18.3358(3) A, a = 84.4953(15)°, B =
88.2625(15)°, y = 89.6565(15)°, V'=2280.51(7) A3, Z= 4, T=150.00(10) K, p(Cu Ko
= 0.897 mm!, Dcalc = 1.347 g/cm3, 26437 reflections measured (4.844° < 20 <
152.698°), 9012 unique (Rjny = 0.0307, Rggma = 0.0310) which were used i all
calculations. The final R; was 0.0406 (I > 2o(I)) and wR, was 0.1091 (all data).
Refinement model description
Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Ternary CH refined with riding coordinates:

C3(H3), C5(H5), C12(H12), C21(H21), C26(H26), C28(H28), C29(H29), C32(H32)
2.b Aromatic/amide H refined with riding coordinates:

C7(H7), C8(HS8), C9(H9), C10(H10), C11(H11), C16(H16), C17(H17), C18(H18),
CI19(H19), C20(H20), C36(H36), C37(H37), C38(H38), C39(H39), C40(H40),
C42(H42), C43(H43), C44(H44), C45(H45), C46(H46)

2.c Idealised Me refined as rotating group:

CI13(H13A,H13B,H13C), Cl14(H14A,H14B,H14C), C22(H22A,H22B,H22C),
C23(H23A,H23B,H23C), C30(H30A,H30B,H30C), C31(H31A,H31B,H31C),
C33(H33A,H33B,H33C), C34(H34A,H34B,H34C)
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Table S1 Crystal data and structure refinement for compound 3a

Empirical formula Ca3Ha6F4Ng
Formula weight 462.50
Temperature/K 150.00(10)
Crystal system triclinic

Space group P-1
a/A 9.52305(17)
b/A 13.1270(2)
/A 18.3358(3)
/e 84.4953(15)
B/ 88.2625(15)
y/° 89.6565(15)
Volume/A3 2280.51(7)
z 4
pcalcg/cm? 1.347
wmm:! 0.897
F(000) 968.0

Crystal size/mm?>

0.05 % 0.03 x 0.02

Radiation

CuKa (A= 1.54184)

20 range for data collection

4.844 to 152.698

Index ranges

11<h<11,-16<k<16,-22<1<22

Reflections collected 26437
Independent reflections 9012 [Riy = 0.0307, Ryigma = 0.0310]
Data/restraints/parameters 9012/0/604
Goodness-of-fit on F2 1.047

Final R indexes [[>=2c (1)]

R, =0.0406, wR, = 0.1054

Final R indexes [all data]

R;=0.0466, wR, =0.1091

Largest diff. peak/hole / e A-3

0.56/-0.22
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Table S2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic

Displacement Parameters (A2x103) for compound 3a. Ugq is defined as 1/3 of the

trace of the orthogonalised Uy, tensor.

Atom X y z U(eq)
F1 5159.1(11) 3980.2(8) 751.7(6) 51.2(3)
F2 2936.5(10) 3876.5(7) 1044.0(5) 42.8(2)
F3 7283.8(11) -1615.9(8) 2392.7(7) 53.3(3)
F4 6037.5(12) -1704.3(7) 1438.7(5) 48.2(2)
N1 5308.7(13) 1943.1(9) 2705.6(7) 30.0(3)
N2 5087.0(13) 2942.9(9) 2412.0(7) 30.6(3)
N3 4298.4(12) 1875.1(8) 1637.3(6) 26.4(2)
N4 3690.4(12) 483.4(9) 2584.1(7) 29.2(3)
N5 4091.9(12) -538.5(8) 2594.0(7) 29.4(3)
N6 5809.4(12) 436.0(9) 2040.3(7) 28.3(2)
Cl 4773.5(14) 1187.8(10) 2255.6(8) 26.1(3)
C2 4506.6(14) 2863.9(10) 1791.6(8) 28.0(3)
C3 4231.1(16) 3838.5(11) 1337.6(9) 35.4(3)
C4 5313.1(14) -523.1(10) 2267.8(8) 27.7(3)
C5 5952.4(15) -1539.8(11) 2161.2(8) 31.8(3)
C6 5789.3(15) 1766.6(12) 3424.1(8) 31.33)
Cc7 5878.5(17) 784.0(13) 3782.3(9) 39.8(4)
C8 6375.0(18) 647.6(15) 4488.3(9) 46.3(4)
C9 6776(2) 1474.3(17) 4847.4(10) 51.5(5)
C10 6694(2) 2451.4(16) 4487.6(10) 52.9(5)
Cl1 6215.0(18) 2603.1(14) 3780.9(9) 42.1(4)
C12 3608.8(15) 1443.4(11) 1029.1(8) 30.3(3)
C13 2017.9(17) 1559.4(12) 1065.3(10) 40.4(4)
Cl4 4225(2) 1853.4(14) 283.1(9) 44.1(4)
C15 2560.1(14) 745.2(10) 3046.9(7) 27.0(3)
Cl16 1782.9(15) -29.7(11) 3444.5(8) 31.5(3)
C17 676.4(17) 220.6(13) 3899.4(9) 40.4(4)
C18 317.0(17) 1232.2(13) 3966.9(9) 38.94)
C19 1081.8(16) 1996.1(12) 3568.0(8) 33.7(3)
C20 2191.7(15) 1765.6(11) 3106.5(8) 31.7(3)
C21 7177.6(15) 802.1(11) 1713.8(9) 34.5(3)
C22 8362.6(17) 688.5(14) 2252.9(11) 46.5(4)
C23 7548.9(18) 333.2(14) 1004.9(10) 44.1(4)
F5 10555.5(11) -925.7(8) 790.8(6) 50.33)
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F6 12727.0(10) -1112.5(7) 1102.8(5) 42.002)
F7 9604.6(12) -6568.9(8) 1287.3(6) 54.7(3)
F8 8166.9(10) -6595.5(8) 2223.5(8) 60.1(3)
N7 10047.3(12) -3042.2(9) 2698.8(7) 28.2(2)
N8 10342.5(12) -2038.7(9) 2428.5(7) 29.6(3)
N9 11202.7(12) -3086.9(8) 1633.2(6) 25.3(2)

N10 11672.4(12) -4510.9(8) 2568.4(7) 27.02)

N11 11295.4(12) -5526.0(8) 2531.9(7) 28.4(2)

NI2 9640.4(11) -4516.9(8) 1998.8(7) 27.4(2)
C24 10644.3(13) -3787.5(10) 2239.3(7) 24.8(3)
C25 11004.3(14) -2104.2(10) 1811.4(8) 27.7(3)
C26 11387.3(17) -1118.2(11) 1382.3(9) 36.4(3)
C27 10121.2(14) -5487.1(10) 2194.2(8) 27.4(3)
C28 9535.5(16) -6483.9(11) 2025.8(9) 35.6(3)
C29 8307.0(15) -4124.9(11) 1684.2(9) 35.4(3)
C30 7057.1(16) -4302.3(14) 2217.2(11) 45.8(4)
C31 8039.4(19) -4518.7(15) 947.2(10) 48.5(4)
C32 11997.5(15) -3506.3(11) 1026.0(8) 29.1(3)
C33 11578.9(18) -3019.0(13) 277.109) 40.6(4)
C34 13577.9(15) -3467.8(12) 1121.5(9) 34.5(3)
C35 9492.3(14) -3242.3(11) 3417.3(8) 30.2(3)
C36 9318.5(16) -4237.4(12) 3746.8(9) 37.5(3)
C37 8748.2(18) -4396.6(15) 4452.4(9) 45.0(4)
C38 8349(2) -3581.1(17) 4836.8(9) 50.9(4)
C39 8513(2) -2594.4(16) 4505.4(10) 51.8(5)
C40 9078.2(18) -2417.0(13) 3800.7(9) 40.3(4)
C41 12729.7(13) -4282.0(10) 3049.0(7) 25.4(3)
42 13085.6(15) -3271.2(11) 3136.9(8) 30.3(3)
C43 14120.8(15) -3069.2(12) 3620.5(8) 32.3(3)
C44 14825.5(16) -3855.4(13) 4010.8(9) 38.3(3)
C45 14478.7(17) -4858.4(13) 3915.09) 39.8(4)
C46 13446.5(15) -5077.8(11) 3437.7(8) 30.9(3)
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Table S3 Anisotropic Displacement Parameters (A2x103) for compound 3a. The

Anisotropic  displacement  factor  exponent takes the form: -
2n?[h2a*?U;+2hka*b* Uy, +...].

Atom Ull U22 U33 U23 Ul3 Ul2
F1 55.7(6) 42.7(5) 51.1(6) 13.6(4) 8.8(5) -8.9(4)
F2 45.5(5) 32.3(5) 50.1(6) 1.1(4) 9.7(4) 8.1(4)
F3 42.5(5) 38.0(5) 80.6(8) -8.7(5) -17.7(5) 15.2(4)
F4 64.3(6) 38.8(5) 42.1(5) 11.1(4) 8.1(5) 0.1(4)
N1 33.9(6) 24.1(6) 31.8(6) -1.3(5) -3.4(5) 0.7(5)
N2 32.6(6) 21.9(5) 36.8(7) -1.0(5) 0.2(5) 0.4(4)
N3 42.5(5) 38.0(5) 80.6(8) -8.7(5) -17.7(5) 15.2(4)
N4 29.0(6) 20.6(5) 36.6(6) 0.9(5) 7.1(5) 1.6(4)
N5 31.1(6) 20.0(5) 36.0(6) 0.6(5) 3.1(5) 2.0(4)
N6 24.7(5) 22.3(5) 37.1(6) 0.2(5) 4.1(5) 2.1(4)
Cl 25.6(6) 23.6(6) 28.5(7) -0.6(5) 1.6(5) 0.8(5)
C2 27.4(6) 22.4(6) 33.9(7) 2.3(5) 2.0(5) -0.2(5)
C3 40.1(8) 26.0(7) 39.6(8) 0.5(6) -2.9(6) -1.4(6)
C4 28.6(7) 22.0(6) 31.9(7) 0.9(5) -0.7(5) 1.4(5)
Cs5 31.4(7) 25.9(7) 37.7(8) -3.0(6) 2.0(6) 4.0(5)
C6 28.8(7) 37.3(8) 27.6(7) -2.8(6) 1.2(5) 5.0(6)
C7 40.6(8) 41.9(9) 35.7(8) 1.8(7) -1.6(6) 4.6(7)
C8 42.3(9) 57.5(11) 36.6(9) 6.6(8) 2.5(7) 12.0(8)
C9 50.7(10) | 75.1(13) 28.9(8) -7.1(8) 2.5(7) 17.19)
C10 62.4(11) | 62.5(12) 36.5(9) -17.9(9) -5.7(8) 12.3(9)
Cl1 48.1(9) 42.4(9) 37.0(9) -10.8(7) -1.8(7) 7.9(7)
C12 35.1(7) 23.4(6) 32.9(7) -4.1(5) -2.5(6) -0.3(5)
C13 36.0(8) 35.1(8) 50.5(10) -3.5(7) -9.6(7) -2.0(6)
Cl4 58.4(10) 43.4(9) 30.2(8) -1.9(7) 1.6(7) 0.9(8)
C15 25.6(6) 28.9(7) 25.9(7) -1.2(5) 0.1(5) 1.2(5)
C16 34.4(7) 29.1(7) 30.8(7) -2.6(6) 2.4(6) -3.5(6)
C17 41.8(8) 40.8(9) 38.2(8) -4.6(7) 11.7(7) -10.0(7)
C18 35.6(8) 45.4(9) 36.2(8) -10.6(7) 9.7(6) -1.2(6)
C19 34.4(7) 34.2(8) 33.0(8) -6.1(6) -0.1(6) 5.5(6)
C20 32.6(7) 28.4(7) 33.1(7) 0.5(6) 2.6(6) 1.9(6)
C21 26.1(7) 26.7(7) 49.1(9) 1.1(6) 8.4(6) -0.8(5)
C22 28.6(8) 46.8(10) | 64.5(12) -8.7(8) 0.8(7) 2.2(7)
C23 39.8(9) 44.4(9) 45.9(10) 1.8(7) 13.5(7) 4.7(7)
F5 53.9(6) 43.0(5) 50.1(6) 14.6(4) -1.2(5) 13.6(4)
F6 43.5(5) 30.5(5) 50.9(6) -1.4(4) 9.5(4) -7.7(4)
F7 66.8(7) 46.6(6) 55.3(6) 21.7(5) -23.7(5) 10.2(5)
F8 37.3(5) 36.4(5) | 107.2(10) | -10.9(6) 3.4(6) -12.5(4)
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N7 31.2(6) 21.9(5) 31.1(6) 2.1(5) 1.9(5) 0.7(4)
N8 31.2(6) 22.0(5) 35.5(7) 2.0(5) 0.2(5) 0.8(4)
N9 27.6(5) 19.9(5) 28.0(6) -1.0(4) 0.7(4) 0.8(4)
N10 27.4(6) 19.7(5) 33.8(6) 0.0(4) -7.2(5) -0.2(4)
N11 29.6(6) 20.8(5) 34.8(6) -1.6(5) -4.7(5) -0.3(4)
N12 23.1(5) 22.3(5) 36.8(6) -1.2(5) -6.5(5) -0.1(4)
C24 24.0(6) 22.0(6) 28.4(7) -1.2(5) 2.5(5) 0.9(5)
C25 28.0(6) 20.7(6) 34.1(7) -2.0(5) -0.9(5) 2.1(5)
C26 41.8(8) 25.0(7) 41.2(8) 1.3(6) 4.0(7) 3.5(6)
C27 27.1(6) 22.4(6) 32.8(7) -1.8(5) 2.4(5) -0.1(5)
C28 31.7(7) 26.5(7) 49.6(9) -5.9(6) -9.4(6) -1.6(6)
C29 28.4(7) 27.8(7) 50.4(9) -1.9(6) -13.8(6) 2.9(5)
C30 26.0(7) 44.7(9) 68.0(12) | -11.4(8) -5.7(7) 3.5(6)
C31 44.6(9) 50.7(10) | 51.0(10) 2.8(8) -20.7(8) 0.4(8)
C32 32.4(7) 24.9(7) 30.2(7) -5.1(5) 1.0(5) 0.4(5)
C33 48.0(9) 44.3(9) 29.5(8) -3.5(7) -3.0(7) 1.0(7)
C34 30.2(7) 33.2(8) 39.3(8) -2.2(6) 5.6(6) 2.8(6)
C35 26.6(6) 35.3(7) 28.7(7) -2.8(6) 2.7(5) -2.8(5)
C36 36.2(8) 38.4(8) 36.9(8) 1.4(6) 0.8(6) -2.7(6)
C37 39.1(8) 56.6(10) 37.3(9) 7.0(8) 2.9(7) -9.9(7)
C38 49.5(10) | 74.8(13) 28.0(8) -4.0(8) 1.7(7) -13.0(9)
C39 61.0(11) | 62.3(12) 34.2(9) -16.7(8) 3.8(8) -6.6(9)
C40 46.7(9) 42.4(9) 33.1(8) -10.1(7) -1.0(7) -4.7(7)
C41 23.5(6) 28.8(7) 23.7(6) -1.9(5) -0.6(5) 0.4(5)
C42 31.5(7) 27.7(7) 31.6(7) -0.8(6) -3.3(6) -1.3(5)
C43 31.9(7) 35.3(8) 30.4(7) -7.1(6) -0.4(6) -4.9(6)
C44 35.0(8) 47.6(9) 34.0(8) -9.8(7) -9.9(6) 2.0(7)
C45 41.7(8) 41.2(9) 36.9(8) -3.4(7) -13.3(7) 10.0(7)
C46 33.5(7) 28.1(7) 31.3(7) -3.0(6) -3.6(6) 4.5(6)
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Table S4 Bond Lengths for compound 3a.

Atom Atom Length/A Atom Atom Length/A
Fl C3 1.3697(19) F5 C26 1.3654(19)
F2 C3 1.3589(18) F6 C26 1.3602(18)
F3 C5 1.3493(18) F7 C28 1.369(2)
F4 C5 1.3624(18) F8 C28 1.3472(18)
NI N2 1.3874(16) N7 N8 1.3894(16)
NI cl 1.4534(17) N7 C24 1.4535(17)
N1 Co6 1.4055(19) N7 C35 1.4061(19)
N2 C2 1.2929(19) N8 C25 1.2883(19)
N3 Cl 1.4608(17) N9 C24 1.4621(17)
N3 2 13716(17) N9 c25 1.3714(17)
N3 c12 1.4717(18) N9 c32 1.4754(17)
N4 N5 1.3913(16) N10 NIl 1.3904(16)
N4 c1 1.4658(17) N10 C24 1.4625(17)
N4 C15 1.4117(17) N10 C41 1.4104(17)
N5 C4 1.2908(18) N11 C27 1.2930(18)
N6 Cl 1.4636(17) N12 C24 1.4637(17)
N6 C4 1.3701(18) N12 C27 1.3695(17)
N6 C21 1.4805(18) N12 C29 1.4797(17)
C2 C3 1.484(2) C25 C26 1.490(2)
C4 C5 1.4910(18) Cc27 C28 1.4884(19)
Co C7 1.393(2) C29 C30 1.522(2)
C6 Cll 1399(2) 29 C31 1.52102)
c7 8 138702) c32 c33 1.522(2)
8 9 1.384(3) c32 C34 1.522(2)
9 10 1.388(3) C35 C36 1.394(2)
C10 Cl1 1.383(2) C35 C40 1.396(2)
C12 C13 1.522(2) C36 C37 1.386(2)
Cl12 Cl4 1.523(2) C37 C38 1.382(3)
cis C16 1.396(2) C38 C39 1.385(3)
C15 C20 1.396(2) C39 C40 1.384(2)
Clé6 C17 1.382(2) C41 C42 1.3968(19)
C17 C18 1.385(2) C41 C46 1.3941(19)
C18 C19 1.381(2) C42 C43 1.389(2)
C19 €20 1.384(2) cH Cad 138102)
21 2 1.52002) Ca4 45 1.388(2)
21 23 1.52202) C45 C46 1.385(2)
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Table SS Bond Angles for compound 3a.

Atom Atom Atom Angle/ Atom Atom Atom Angle/
N2 N1 Cl 113.11(11) N8 N7 C24 112.85(11)
N2 N1 C6 118.96(12) N8 N7 C35 119.23(11)
Co6 N1 Cl 127.07(12) C35 N7 C24 126.56(12)
C2 N2 N1 105.10(11) C25 N8 N7 105.27(11)
Cl N3 C12 119.27(11) C24 N9 C32 119.22(10)
C2 N3 Cl 108.35(11) C25 N9 C24 108.27(11)
C2 N3 C12 132.11(12) C25 N9 C32 131.92(12)
N5 N4 Cl 112.80(10) N11 N10 C24 112.80(10)
N5 N4 Cl15 118.83(11) N11 N10 C41 119.16(11)
CI15 N4 Cl 125.65(11) C41 N10 C24 125.92(11)
C4 N5 N4 105.11(11) C27 N1l N10 105.21(11)
Cl N6 C21 118.91(11) C24 NI12 C29 118.84(11)
C4 N6 Cl 108.41(11) C27 N12 C24 108.41(10)
C4 N6 C21 132.30(11) C27 N12 C29 132.38(12)
N1 Cl N3 99.12(10) N7 C24 N9 99.10(10)
N1 Cl N4 117.59(11) N7 C24 N10 117.26(11)
N1 C1 N6 114.90(11) N7 C24 N12 115.10(11)
N3 C1 N4 114.08(11) N9 C24 N10 114.58(11)
N3 C1 N6 113.03(11) N9 C24 N12 112.50(11)
N6 C1 N4 98.96(10) N10 C24 N12 99.11(10)
N2 C2 N3 114.18(12) N8 C25 N9 114.22(12)
N2 C2 C3 116.19(12) N8 C25 C26 116.35(12)
N3 C2 C3 129.55(13) N9 C25 C26 129.37(13)
Fl1 C3 C2 111.54(12) F5 C26 C25 111.30(13)
F2 C3 F1 105.33(12) F6 C26 F5 105.42(13)
F2 C3 C2 113.09(12) F6 C26 C25 112.88(12)
N5 C4 N6 114.63(12) NI11 C27 N12 114.47(12)
N5 Cc4 C5 116.11(12) NI11 Cc27 C28 116.34(12)
N6 Cc4 C5 129.20(12) NI12 Cc27 C28 129.04(12)
F3 Cs F4 105.32(12) F7 C28 C27 110.77(13)
F3 C5 C4 112.18(12) F8 C28 F7 105.41(13)
F4 Cs C4 111.48(12) F8 C28 C27 112.97(12)
Cc7 Co N1 121.88(14) N12 C29 C30 112.74(13)
Cc7 Co6 Cll1 119.38(15) N12 C29 C31 112.43(13)
Cl1 Co6 N1 118.73(14) C31 C29 C30 112.07(14)
C8 Cc7 Cé6 119.76(16) N9 C32 C33 112.67(12)
C9 C8 Cc7 121.04(17) N9 C32 C34 112.25(11)
C8 C9 C10 119.08(16) C33 C32 C34 111.88(13)
Cl1 C10 C9 120.79(18) C36 C35 N7 121.84(13)
C10 Cl11 Co 119.95(17) C36 C35 C40 119.54(14)
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N3 C12 C13 | 112.84(12) | C40 C35 N7 118.60(14)
N3 C12 Cl4 | 112.42(12) | C37 C36 C35 119.74(16)
C13 C12 Cl4 | 111.66(14) | C38 C37 C36 120.91(17)
C16 Cl15 N4 119.46(12) | €37 C38 C39 119.15(16)
C16 Cl15 C20 | 119.32(13) | C40 C39 C38 120.94(17)
€20 Cl15 N4 121.20(12) | €39 C40 C35 119.71(17)
C17 C16 C15 | 119.80(14) | C42 c41 N10 121.23(12)
C16 C17 C18 | 121.09(15) | C46 c41 N10 119.52(12)
C19 C18 C17 | 11891(14) | C46 C41 C42 119.25(13)
C18 C19 C20 | 121.13(14) | 43 42 C41 119.93(13)
Cl19 C20 Cl5 | 119.75(14) | C44 C43 C42 120.97(14)
N6 C21 C22 | 113.06(13) | €43 C44 C45 118.85(14)
N6 C21 C23 | 112.36(13) | C46 C45 C44 121.17(14)
22 C21 23 | 112.15(13) | €45 C46 C41 119.82(14)
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Table S6 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement

Parameters (A2x103) for compound 3a.

Atom x y z U(eq)
Fl1 5159.1(11) 3980.2(8) 751.7(6) 51.2(3)
F2 2936.5(10) 3876.5(7) 1044.0(5) 42.8(2)
F3 7283.8(11) -1615.9(8) 2392.7(7) 53.3(3)
F4 6037.5(12) -1704.3(7) 1438.7(5) 48.2(2)
N1 5308.7(13) 1943.1(9) 2705.6(7) 30.0(3)
N2 5087.0(13) 2942.9(9) 2412.0(7) 30.6(3)
N3 4298.4(12) 1875.1(8) 1637.3(6) 26.4(2)
N4 3690.4(12) 483.4(9) 2584.1(7) 29.2(3)
NS 4091.9(12) -538.5(8) 2594.0(7) 29.4(3)
N6 5809.4(12) 436.0(9) 2040.3(7) 28.3(2)
Cl1 4773.5(14) 1187.8(10) 2255.6(8) 26.1(3)
C2 4506.6(14) 2863.9(10) 1791.6(8) 28.0(3)
C3 4231.1(16) 3838.5(11) 1337.6(9) 35.4(3)
C4 5313.1(14) -523.1(10) 2267.8(8) 27.7(3)
C5 5952.4(15) -1539.8(11) 2161.2(8) 31.8(3)
C6 5789.3(15) 1766.6(12) 3424.1(8) 31.3(3)
Cc7 5878.5(17) 784.0(13) 3782.3(9) 39.8(4)
C8 6375.0(18) 647.6(15) 4488.3(9) 46.3(4)
C9 6776(2) 1474.3(17) 4847.4(10) 51.5(5)
C10 6694(2) 2451.4(16) 4487.6(10) 52.9(5)
Cl11 6215.0(18) 2603.1(14) 3780.9(9) 42.1(4)
C12 3608.8(15) 1443.4(11) 1029.1(8) 30.3(3)
C13 2017.9(17) 1559.4(12) 1065.3(10) 40.4(4)
Cl4 4225(2) 1853.4(14) 283.1(9) 44.1(4)
H3 4322.56 4419.67 1647.79 43
H5 5370.05 -2090.04 2435.19 38
H7 5600.19 209.77 3543.81 48
H8 6441.07 -23.96 4729.06 56
H9 7102.34 1374.46 5333.64 62
H10 6970.7 3022.9 4729.64 64
H11 6174.83 3274.67 3537.95 50
H12 3808.25 691.62 1084.05 36
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HI3A 1662.37 1322.24 1559.23 61
H13B 1601 1149.77 708.55 61
HI13C 1765.95 2280.79 951.37 61
HI4A 3926.35 2565.14 169.5 66
H14B 3893.66 1437.64 -92.88 66
H14C 5253.24 1821.37 292.53 66
HI16 2013.89 -727.07 3402.37 38
H17 153.45 -309.81 4170.49 48
H18 -443.13 1397.57 4282.36 47
HI19 842.09 2691.81 3611.01 40
H20 2700.87 2299.66 2831.33 38
H21 7063.57 1553.4 1577.54 41
H22A 8101.6 1032.94 2688.63 70
H22B 9218.69 998.79 2021.5 70
H22C 8531.56 -39.34 2396.18 70
H23A 7805.32 -387.71 1117.02 66
H23B 8343.44 702.98 753.89 66
H23C 6737.05 382.41 687.36 66
H26 11272.43 -549.97 1705.67 44
H28 10086.13 -7053.93 2283.17 43
H29 8415.91 -3366.28 1588.05 42
H30A 6888 -5038.83 2317.25 69
H30B 6222.2 -3970.01 2001.74 69
H30C 7256.15 -4012.32 2676.01 69
H31A 8893.68 -4442.47 635.51 73
H31B 7274.36 -4124.47 709.26 73
H31C 7777.63 -5242.9 1022.19 73
H32 11742.82 -4246.56 1045.33 35
H33A 10553.23 -3022.18 247.01 61
H33B 11994.94 -3408.76 -105.51 61
H33C 11918.87 -2312.17 207.32 61
H34A 13888.3 -2753.43 1071.1 52
H34B 14057.27 -3837.65 746.01 52
H34C 13805.76 -3787.64 1608.79 52

S210




H36 9590.04 -4804.12 3488.4 45
H37 8630.08 -5075.62 4675.24 54
H38 7966.26 -3696.25 5322.08 61
H39 8234.34 -2031.05 4765.57 62
H40 9183.65 -1736.5 3578.89 48
H42 12620.2 -2722.51 2866.23 36
H43 14347.35 -2379.93 3683.64 39
H44 15535.27 -3712.35 4339.12 46
H45 14957.8 -5404.11 4181.48 48
H46 13227.75 -5768.69 3375.48 37
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X-Ray Crystallographic Data of Compound Sa

Thermal ellipsoids are set at a 50% probability level. Crystal data have been deposited
to CCDC, number 2264556.
Crystallization Details
The obtained compound Sa (15 mg) was dissolved in THF (0.3 mL) in a NMR
tube at room temperature. Then petroleum ether (2 mL) was added to the solution
slowly along the tube wall, resulting in a two-phase mixture. The colorless crystal of
compound Sa was formed after the two-phase mixture has diffused.
Experimental
A suitable crystal was selected on a ROD, Synergy Custom system, HyPix
diffractometer. The crystal was kept at 301.22(10) K during data collection. Using
Olex2, the structure was solved with the SHELXT structure solution program using
Intrinsic Phasing and refined with the SHELXL refinement package using Least
Squares minimisation.
Crystal structure determination
Crystal Data for Ci3H;¢F2N4 (M =266.30 g/mol): monoclinic, space group P21
(no. 4), a = 6.1731(3) A, b = 9.5526(5) A, ¢ = 11.6141(5) A, B = 96.315(4), V =
680.72(6) A3,Z =2, T=2301.22(10) K, u(Cu Ka) = 0.842 mm-1, Dcalc = 1.299 g/cm3,
8813 reflections measured (7.658° < 2@ < 155.834°), 2592 unique (Rint = 0.0614,
Rsigma = 0.0413) which were used in all calculations. The final R1 was 0.0686 (I >
20(1)) and wR;, was 0.1899 (all data).
Refinement model description
Number of restraints - 1, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups, All N(H) groups
At 1.5 times of:
All C(H,H,H) groups
2. a Ternary CH refined with riding coordinates:
C2(H2A)
2.b Aromatic/amide H refined with riding coordinates:
N2(H2), C5(H5), C8(H8), C10(H10), C11(H11), C13(H13)
2.c Idealised Me refined as rotating group:
C3(H3A,H3B,H3C), C7(H7A,H7B,H7C), C9(H9A,H9B,H9C)
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Table S7 Crystal data and structure refinement for compound Sa

Empirical formula Ci3Hi6FaNy
Formula weight 266.30
Temperature/K 301.22(10)
Crystal system monoclinic

Space group P2,
a/A 6.1731(3)
b/A 9.5526(5)
c/A 11.6141(5)
o/° 90
B/ 96.315(4)
y/° 90

Volume/A3 680.72(6)

Z 2
pcalcg/cm? 1.299
wmm-! 0.842
F(000) 280.0

Crystal size/mm?>

0.13 x 0.06 x 0.05

Radiation

CuKa (A= 1.54184)

20 range for data collection

7.658 to 155.834

Index ranges

7<h<7,-11<k<10,-14<1<14

Reflections collected 8813
Independent reflections 2592 [Riy = 0.0614, Ryigma = 0.0413]
Data/restraints/parameters 2592/1/175
Goodness-of-fit on F2 1.044

Final R indexes [I>=2c (1)]

R, =0.0686, wR, =0.1831

Final R indexes [all data]

R;=0.0723, wR, =0.1899

Largest diff. peak/hole / ¢ A3

0.40/-0.36

Flack parameter

-0.12(9)




Table S8 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic
Displacement Parameters (A2x103) for compound 5a. Ugq is defined as 1/3 of the

trace of the orthogonalised Uy, tensor.

Atom x y z U(eq)
F1 676(6) 7833(4) 8213(3) 104.9(10)
F2 3458(3) 8824(4) 7675(4) 131.5(16)
NI 2855(5) 5771(3) 6972(3) 57.6(7)
N2 3952(5) 3602(4) 6170(3) 63.9(8)
N3 5251(5) 5763(4) 8595(3) 63.5(8)
N4 5504(5) 4572(3) 7950(2) 57.5(7)
c1 4056(5) 4611(4) 6971(3) 53.3(7)
2 2881(3) 7786(5) 8352(4) 73.8(11)
3 2721(8) 2104(5) 4581(4) 79.6(13)
C4 2274(6) 3477(4) 5163(3) 58.4(8)
cs 10449(7) 1715(6) 9022(3) 76.0(12)
C6 7157(5) 3585(4) 8311(3) 55.8(3)
C7 2419(8) 4687(5) 4344(3) 75.4(11)
8 9229(6) 4081(5) 8704(3) 63.309)
9 27(6) 3424(5) 5590(4) 73.3(11)
C10 6721(6) 2172(5) 8288(3) 64.6(9)
Cll 8376(8) 1225(5) 8633(4) 74.8(11)
c12 3657(6) 6408(4) 7966(3) 59.1(8)
ci13 10858(6) 3135(6) 9074(4) 74.4(12)
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Table S9 Anisotropic Displacement Parameters (A2x103) for compound 5a. The

Anisotropic  displacement  factor  exponent takes the form: -
2n?[h2a*?U;+2hka*b* Uy, +...].

Atom Ull U22 U33 U23 Ul3 Ul12
Fl 97(2) 98(2) 119(2) -16.2(19) 12.4(15) 31.2(17)
F2 174(4) 59.0(19) 173(4) 0(2) 63(3) 12)
N1 60.1(14) 55.1(17) 57.2(15) 2.4(12) 4.6(11) 5.3(12)
N2 62.0(15) 65(2) 61.3(16) -14.3(14) -8.6(12) 13.5(13)
N3 67.3(16) 63.1(19) 58.4(16) -12.4(14) -0.9(12) 1.9(14)
N4 56.6(14) 60.3(18) 53.7(14) -6.7(12) -2.8(10) 2.2(12)
Cl 53.1(14) 53.6(18) 52.3(15) -2.8(13) 1.8(11) -0.8(13)
C2 86(3) 66(3) 63(2) -9.4(18) 4.3(18) 8(2)
C3 81(2) 74(3) 80(3) 25(2) -10(2) 12(2)
C4 60.0(16) 59(2) 53.7(17) -7.3(14) -42(12) 0.6(14)
Cs5 73(2) 92(3) 63(2) 6(2) 5.1(16) 24(2)
C6 51.3(15) 63(2) 47.6(15) -0.5(13) 4.4(11) 3.5(14)
C7 87(3) 73(3) 65(2) 0(2) 1.3(18) -6(2)
C8 54.7(16) 77(2) 58.4(18) 0.2(16) 5.3(13) -0.9(15)
C9 58.6(19) 75(3) 85(3) 9(2) 2.8(16) -6.6(17)
C10 64.7(19) 65(2) 63(2) 1.3(15) 1.6(14) 3.3(16)
Cl1 90(3) 67(3) 67(2) 2.9(18) 6.4(18) 9(2)
C12 65.3(17) 55.2(19) 56.8(17) -3.3(14) 6.8(13) 1.3(15)
C13 53.4(17) 103(4) 66(2) 0(2) 2.5(14) 8.1(18)
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Table S10 Bond Lengths for compound Sa.

Atom Atom Length/A Atom Atom Length/A
Fl1 C2 1.354(6) C2 C12 1.487(6)
F2 C2 1.338(7) C3 C4 1.514(6)
N1 Cl 1.334(5) C4 Cc7 1.505(6)
N1 C12 1.350(5) C4 C9 1.525(5)
N2 Cl 1.336(4) C5 Cl11 1.391(7)
N2 C4 1.480(4) C5 C13 1.380(8)
N3 N4 1.381(4) Co6 C8 1.393(5)
N3 C12 1.313(5) Co C10 1.376(6)
N4 Cl 1.367(4) C8 C13 1.385(6)
N4 Co6 1.418(5) C10 Cl11 1.390(6)

Table S11 Bond Angles for compound Sa.

Atom Atom Atom Angle/ Atom Atom Atom Angle/*
Cl1 N1 C12 102.9(3) C3 C4 C9 109.5(4)
Cl1 N2 Cc4 125.8(3) Cc7 Cc4 C3 110.9(3)
C12 N3 N4 102.0(3) Cc7 c4 Cc9 110.5(4)
N3 N4 Co6 120.5(3) C13 Cs Cl11 120.2(4)
Cl1 N4 N3 109.0(3) C8 C6 N4 118.4(4)
Cl N4 Co6 130.3(3) C10 C6 N4 120.9(3)
N1 Cl1 N2 128.0(3) C10 C6 C8 120.7(4)
N1 C1 N4 109.6(3) C13 C8 Co6 119.3(4)
N2 Cl1 N4 122.4(3) C6 C10 Cl11 119.8(4)
Fl1 C2 C12 110.3(4) C10 Cl11 Cs 119.7(5)
F2 C2 F1 103.6(4) N1 Cl12 C2 123.8(4)
F2 C2 Cl12 111.3(4) N3 Cl12 N1 116.5(3)
N2 Cc4 C3 106.0(3) N3 Cl12 C2 119.6(4)
N2 Cc4 Cc7 110.6(3) C5 C13 C8 120.3(4)
N2 c4 C9 109.1(3)

S217




Table S12 Torsion Angles for compound Sa.

A B C D Angle/* A B C D Angle/
F1 C2 | Ci12 N1 45.1(6) Cl1 N4 C6 C8 132.0(4)
F1 C2 | Ci12 N3 -136.6(4) C1 N4 Co C10 -48.9(5)
F2 C2 | Ci12 N1 -69.2(5) Cc4 N2 Cl1 N1 -7.8(6)
F2 C2 | Ci12 N3 109.0(5) Cc4 N2 Cl1 N4 172.3(3)
N3 | N4 Cl N1 -1.0(4) Co N4 Cl1 N1 -177.3(3)
N3 | N4 Cl N2 178.93) Co N4 Cl1 N2 2.6(6)
N3 | N4 Co6 C8 -43.9(4) Co C8 C13 Cs5 1.9(6)
N3 | N4 Cé6 C10 135.2(4) Co C10 Cl1 Cs5 1.3(6)
N4 | N3 | CI12 N1 -0.6(5) C8 Co6 C10 Cl1 -1.6(6)
N4 | N3 | CI12 C2 -179.0(3) C10 Co6 C8 Cl13 0.1(5)
N4 | C6 C8 Cl13 179.2(3) Cll1 Cs C13 C8 -2.2(6)
N4 | C6 | Cl0 Cl1 179.3(3) C12 N1 Cl N2 -179.3(4)
Cl | NI C12 N3 0.0(5) C12 N1 Cl N4 0.6(4)
Cl | NI C12 C2 178.3(4) C12 N3 N4 Cl1 0.9(4)
Cl | N2 Cc4 C3 -174.7(4) C12 N3 N4 Co6 177.6(3)
Cl | N2 Cc4 Cc7 65.0(5) C13 C5 Cl1 C10 0.6(6)
Cl | N2 Cc4 C9 -56.9(5)
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Table S13 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement

Parameters (A2x103) for 5a.

Atom X y z U(eq)
H2 4949.11 2969.39 6246.63 77
H2A 3437.03 7961.31 9162.82 89
H3A 4155.32 2125.48 4335.76 119
H3B 1663.85 1967.36 3920.65 119
H3C 2626.26 1349.63 5119.42 119
H5 11563.11 1084.19 9246.89 91
H7A 2178.81 5547.11 4738.1 113
H7B 1332.11 4582.39 3692.47 113
H7C 3839.05 4702.26 4080.31 113
H8 9514.84 5036.77 8718.26 76
HOA -81.27 2603.19 6057.03 110
H9B -1072.18 3393.28 4938.15 110
HOC -180.99 4243.02 6044.69 110
H10 5323.42 1852 8042.47 78
H11 8097.39 268.4 8604.99 90
H13 12234.41 3458.59 9359.13 89
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