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Figures S1-S50. 'TH NMR and *C NMR spectra of all compounds

Table S1. The fatality rates of 4a-1 and fipronil against Plutella xylostella
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Figure S1 'H NMR spectra of 2 in DMSO-ds
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Figure S2 *C NMR spectra of 2 in DMSO-ds
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Figure S3 'H NMR spectra of 3a in Chloroform-d
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Figure S4 *C NMR spectra of 3a in Chloroform-d
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Figure S5 'H NMR spectra of 3b in Chloroform-d
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Figure S6 *C NMR spectra of 3b in Chloroform-d
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Figure S7 '"H NMR spectra of 3¢ in Chloroform-d
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Figure S8 *C NMR spectra of 3¢ in Chloroform-d
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Figure S10 *C NMR spectra of 3d in Chloroform-d
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Figure S11 '"H NMR spectra of 3e in Chloroform-d
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Figure S12 3C NMR spectra of 3e in Chloroform-d
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Figure S13 'H NMR spectra of 3f in DMSO-ds
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Figure S14 *C NMR spectra of 3f in DMSO-ds
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Figure S20 *C NMR spectra of 3i in Chloroform-d



Molecules 2018, 23, x FOR PEER REVIEW

12 of 27

1200

1100

1000

900

800

F700

600

400

~300

200

100

240000
230000
220000
F210000
200000
190000
F180000
170000
160000
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000
~50000
40000
30000
~20000
10000
-0

TH I~~~ 0~~~ =l — — O~ TN T —O R=-LCN OO X0
NN NNl —— OO0 —— 0O T TN
Do Do e B B B~ - - Ee D D D O DD = - - - W0 O 0 N henenenonen
‘ f \ |
| [ |
(1 i ‘
f ‘ f N [ : |
ol [ I
o) /
C:"D
N SOCFy
H i’
R N Y NH,
N N
H cl im
CF3
1
]
1
|
A | J LA
_Ji L A b A _ai p
O O D N oo oo =T oo [@JNs)
SCCo xS~ Q< A~
—— e - e e
05 100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
Figure 521 '"H NMR spectra of 3j in Chloroform-4
ITRHO2l — 0 N — O O~ N0 O T — O = O — NN on o~ <t Oy
O T 0ot O T oo Oyopon =0y o] Oy B e O —
—O =N o 0TI~ o0 owadadcd—ad oo NS —
TSR ToE N N SRR N el e B e B B e B o I oV BN o\ o\ B | [ o B o [ o QR DY o BB Y oW ot oo}
— o o o o o o o o o o~ T o o — o o o o o — — — Y M~ W) Wy
m il niraiirel o — — — — T — - " - 07
o) !
OD
N SOCF;
H T
A NN NH,
N N
H cl cl
CFq
n 1
1
1
I
H | |
. | |I|I M Jl ] [||||| |
D0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure 522 °C NMR spectra of 3j in Chloroform-d



Molecules 2018, 23, x FOR PEER REVIEW

MBI O O O T n N N W WO TNV O0O =0 onmon —O
LWL LLOYO L0000 —— 00000 0o aaa
B R R W T T ed i of onof of ohofenenon o od ol ol e ol ol
‘ | H
||r ‘f ‘ [ |
J | | [
(o]
d
o]
o HMN- S0CF;
! e Nf\NHz
N
Cl Cl
CFy
i i ! LLQL;
N s o, g
1 A oo <+ h v O
a2 (O —-— QO
e, I e L T e R e TR
12.011.511.0 105 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2.5 20 1.5 1.0 05 0.0 -0.5
f1 (ppm)
Figure 523 '"H NMR spectra of 3k in Chloroform-d
HOBBS O T 1O —m 0wl <t — < T 1Oy on BN TNl ol |
SOHNANREN=0OTANOO N AN —0 000
— OO~ OO T T IO OO OO T RS TQ
EERhLTAAaaoncdaadaddafiacaaad=goaoln g
L T e T S —_— s AN 5 ¢
o]
J
[s]
o HN SOCF;
N
N
Cl cl
CF3
1
I
I L
VA et l'mdmmmw
180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S24 3C NMR spectra of 3k in Chloroform-d

13 of 27

3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
r1200
~1000
~800

600

400

r200

=200

32000

30000

28000

26000

24000

22000

20000

13000

16000

14000

12000

10000

8000

6000

4000

2000

2000




Molecules 2018, 23, x FOR PEER REVIEW

QRIS VO — (Il —m — O Tt el ——— O 00O 00 I~
O NIl I D P D D= 0000 T LT oo o0
MR E M T Ao aiciaalacicioldadaalca
| ,
I|
‘ ‘ [
‘ f ‘ |
‘ | | |
\ | J f |l /]
o d
o]
0. HN SOCF,
_0 NN,
N
(o] iC
CFy
1
) | L MJ._L,.)L_);l_
i 4 rT Y e
(28] oo uwy =T — —_— =
S = L= — = ol =T
. . . . == : : R L L . . . ‘ ;
00 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
Figure S25 '"H NMR spectra of 31 in Chloroform-d
N — O O N O RO ol — 00wy e
— 0NN —OTFT AN OO TSO0OLY YO — O — vy 0 T T D
A —nea~NnmNIn T TN O o0 oo don Tonolmoy @9 7TROGX
N R R R U R R R RS R R s R RS RS Ks Fe R s R R s iy o B o R i
— et et i i i e i i ] T = — — — — (N W W W o )
s sl - iy, — = nihanibaniion Reslaniianihanii ) \ G
°
[o]
Q. HN SOCF;
—0 NN,
N
CI.iCI
CFy
1
]
I |
“,“ Ji L
MV b T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O
f1 (ppm)

Figure S26 *C NMR spectra of 31 in Chloroform-d

14 of 27

2300
2200
2100
2000
1900
1800
F1700
1600
F1500
1400
1300
F1200
+1100
1000
900
800
+700
600
500
400
300
200
100

=100

~-200

23000
22000
21000
20000
19000
~18000
17000
16000
15000
~14000
13000
12000
F11000
10000
9000
8000
F7000
6000
5000
4000
3000
2000
1000
0
r-1000
2000




Molecules 2018, 23, x FOR PEER REVIEW

15 of 27

cB-s¢/1 2 QOIS OO 00 00 b W) — O T — O
o~ DD O @m AN 00 00 00 00 0O GO B~ =
— — — —— e
| I
| |
.\ \
\
.J‘I |J | /
HO
0
ohru‘%_ioca
B
N_N NHz
Cl,ic
CFy
1 Ll J S
= — 0 - o
S % o 9 e
T T T !—I T T T T T \O\!—I T I!—\ T T T T \'—I T T T T T T
45 135 125 115 105 95 85 75 65 55 45 35 25 15 05 -05
f1 (ppm)
Figure S27 '"H NMR spectra of 4a in Chloroform-d
sq-a-3/2 NTN MO T 0RO ADA] NS — O
AN O O —nTORaG AN RS T —
hmmvmmmmmmmc\l(\l(\l(\l(\lr\NNNNN-—%%
e e — —
HO,
s}
g’rﬁwl(,_com
B
N, 2 NHe
CI.iCI
CF3

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0

f1 (ppm)
Figure S28 13C NMR spectra of 4a in Chloroform-d



Molecules 2018, 23, x FOR PEER REVIEW 16 of 27
A=
—%LE'/SQ'P@ N 0o~ =~ [~ \O O O W) ST N o— vy < on
i @ o1l ol s | e
— 00 60 00 00 00 00 \O <t <f <t < < — = = L900
‘ 5| —_— —
‘ | +800
- | |
7 | ‘ | | 1700
600
0. OH
;j: 0 1500
N SOCF,
H‘%‘_\gi
NH
N 2 1400
Cl Cl
iFs 300
l 200
” 100
I
|
] g l -...._AJ’L. Il ! J L....-.J-.._.._A,1 u__ N )
lt']‘h o O O W Vs
0 SR ) =] —
T IO T T T T — '—I I'— T T — T T T m T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 -1
f1 (ppm)
Figure 529 'H NMR spectra of 4b in DMSO-ds
AT O N O OVl O~ ST 00 - L
ﬂa‘lﬁ?%@o—_qvmu}m—h%mmm%ggazlgﬁ}Qg - 30000
BRI RABCSSESRZEE XX AT E S > 128000
[ e — - |
26000
124000
22000
o on £20000
¢
HJS{OCFS 18000
i
N~N\ NH; 16000
Cl Cl
114000
CFs 12000
10000
8000
' ' L6000
, 4000
12000
i [0
170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10

f1 (ppm)
Figure S30 *C NMR spectra of 4b in DMSO-ds



17 of 27

Molecules 2018, 23, x FOR PEER REVIEW

mm_o/

060
5.0\‘
91T

BIT]
61T
LTy
8P
81t
61y

89—
GO0'8
90’8
9C'8
LT'8

88T~

val-1/1

OCF3
"N NH,

[
s
N,
N

OH
N
H

C|\©C|
CFy

~00°1

6

;
f1 (ppm)

Figure S31 'H NMR spectra of 4c in DMSO-ds

13 12 11 10

14

Cl'Hon
0€'01”

P6'CC—

TSl
PLOS,
UL
POEITy
PO'SII
SrSiy
|
pSLIL

181
€P8l1
IS61H
P10T 1]
SLITI
SO9T I
8T'9C |
0S'9Z 4

mmomﬁw
@NsNﬁ&
PLSTL
soszl)
SLLE L
08TH I
8pZS 1

06'P9 11—

o

sqa

OCF,;
NHy

0
5
N
N

30 20 10

40

70 60

80

f1 (ppm)
Figure S32 3C NMR spectra of 4c in DMSO-ds

130 120 110 100 90

140

160

170



18 of 27

Molecules 2018, 23, x FOR PEER REVIEW

80
€80
98°0

%.o.k’
1S
s
€511
S 1
vl _
SS'
SSl
96"
9¢'1
9L'1
LL'T
8L
QL'
6h'T
0ST
0ST
0ST
17T
w®r
€€t
€€t
rey
ret
St
SEv
9t
089
9’8
8T'8
. 66'R
2098

=66'1

vEl'T
001

va.o

7

f1 (ppm)
Figure 533 'H NMR spectra of 4d in DMSO-ds

12 11 10 8

13

14

16

POTIy
95"E [~
se91/
€L1€,
9 __.Nﬂ_f
6108

ZE T
SO'EII
SIPII
681111
OF'9l11
SLILL
OC LI
LLLTT
08 LIT]
€RLII
SRLITH
00611
06'1Z1
8S'ST 1
S9'CT I,
88'ST Iy

00'9Z 1+
18971
0T8T,
o8z
Eu_hmé
AR s
p1zst

&L’ S91-
(=)

sq-a-

OCF,
2

OH
(o]
Ryt
N,
N

=

-1C

70 60 50 40 30 20 10

80

f1 (ppm)
Figure S34 *C NMR spectra of 4d in DMSO-ds

160 150 140 130 120 110 100 90

170



Molecules 2018, 23, x FOR PEER REVIEW 19 of 27

49
99
0.97
0.95
10,93
0.92
%

[
|
[
ﬁﬁ_
,\

HI o 1160
N SOCF,
HJS—S‘ 140

R\
N NH
\N 2

r~ o
) <
o i

=1
(=3
wh
i~
W
]
—
(=)
—

fls(ppm)
Figure S35 '"H NMR spectra of 4e in Chloroform-d

360812 v N O WM T 0N OOl —~n O dl v 00 e
N R —dSotTnannn IR —~n=mO OO O
A~ OO T T TON OV OOl T =S ® AN o
i e e e 2y . R — = S TN

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

Figure S36 *C NMR spectra of 4e in Chloroform-d



20 of 27

Molecules 2018, 23, x FOR PEER REVIEW

90’
LO'1
601
01l
95'€
hﬁpv_
AR%
81t
CIR%
61
61
LT
8Tt
8Th
6T
6TF
6T
6T
0€'y ]
S8'9
69'L]
OL'L
ILL
L
97’8
9T'8
LTS8
87’8
87’8
78T1-

——

— g

—

S

17063001,2

OCFs
"% NH,

% o]
H
H%}r?’ o
HN S
N,
N

10

Wy

7

f1 (ppm)
Figure S37 'H NMR spectra of 4f in DMSO-ds

8

13 12 11 10

14

12000
+11000
10000

9000

~8000

~7000
6000
5000

4000

~3000

2000

~1000

F-1000

PT0T
5'6E
8C'LST
96°¢91
Ot 'L8

[T6L1
€0 1T
zeTT
P8TT I
LSPTI
99vZ
91921
RI'OT 1
A
979Z 1
€8°9T 11
€897 1
60'62 11
ZETET
SSTE
LLTEN
00 €€ T
69'€ 1
9¢CE |
m@_mmé
61ShI
SLIST
RE6S
e

1706309%/

OCF,
"N NH,

< 0
H
rm>)?_ o
N,
M

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

180

f1 (ppm)
Figure S38 1°C NMR spectra of 4f in DMSO-ds



Molecules 2018, 23, x FOR PEER REVIEW 21 of 27
Sq'ser'xm'ng OO TOOONA—OGMnNno — — QG g
i AN —— oAM= 00 03
0B W FFFnermoAneneneneon ol —

= - — \ — —

N

-l
|
9]
oH
Py I
HG HN SOCF;
N SNk || |
M

cl cl
CF4
1
! AJ “u_J e *lJJK___hJ
\ S i Ty
- ol o W — 1l o
% a3 38 SEogs

45 135 125 115

10.5 9.5 8.5 7.5 6.5 55 4.5 35 2.5 1.5
f1 (ppm)

Figure S39 'H NMR spectra of 4g in DMSO-ds

Sq-saEXfMIBR/Z I N O WM N — N STV N TVl ol O

qoo_ %_NO‘LQHO\IHLOMV‘)OON(\!——\OLOOOMQNO’)M
SO —~wnmurn oo 0w OO TN~ %™
hmmvmmmmmmmmmmmmmmmmmm.—& gvﬁ;
| — e e e e A —_ — — S e il

OH
0
HO HN—4%_i§f?CF3
U
N NH
N 2

Cl1 Cl

0 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure 540 *C NMR spectra of 4g in DMSO-ds

F20000
19000
~18000
17000
16000
F15000
~14000
13000
F12000
11000
+10000
9000
8000
~7000
F6000
5000
4000
3000
2000
~1000

F-1000




Molecules 2018, 23, x FOR PEER REVIEW 22 of 27

| 1700

| | | 1650

— [ . [ | 600

] . ' J f 1550

Ao 1500
[o]

Cl Cl L350
300
CF,
1250
' 1200
150
]
100
]
| ,",‘ 50
. WU N S P
T A o T T
) ST wown — -
- D0 = O =) « 30
. . - . ‘ . = W= —_— . ;
L5 14 13 12 11 10 9 8 7 4 3 2 1 0
f1 (ppm)
Figure S41 '"H NMR spectra of 4h in DMSO-ds
et O — N O RN N =IO N O N —MND DN e
QAT T =000 TN AN — 00— o Q0w
— A =N~ O T 0000 OO Y T T A= oy
[ Vo T Fa i~ N S TN o N o S TN . 6 T o A TN & A TN & AT o T AN u N NN I O I Y Y AN N [ [RESEVIY o N o ) IV g
jpinininininbninisyirinininimainbabnininininbsini A B

CFy

190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0
11 (ppm)

Figure S42 *C NMR spectra of 4h in DMSO-ds



23 of 27

Molecules 2018, 23, x FOR PEER REVIEW

U
H450
F400

300

+200
5

plE
SI'e
9l'€
m:..ﬁ
6l€
0z'€
17°€
85 P
65k
65
09
19
9
€80,
2L
WL
€T L
mm.%T\
V'L
vZ'L
vZ'L
ST'L
ST'L
ST'L
LT'L
6T'L
0€'L
62'8
0€'8
€8
€8

=Lb'8

HOR

OH

SOCF;

HN

d
S WY

ECO'I

~C6'
FET'S

/981
00'1

<50

;
f1 (ppm)

Figure 543 'H NMR spectra of 4i in DMSO-ds

13 12 11 10

14

17000
16000

15000

14000

13000

12000

11000

10000

9000
8000
F7000
6000
5000
4000
3000
2000
1000

-1000

bLSE
0£'ES
LS'L8|

LY611

671211

OT€C
€8 el
67Tl
8T9CI
PEOZ 11
LEITI
b T
99T I
60 LT
00'8Z 11
L6'STI
9$'ZE |
8LTEN
[0°€E 1
€TEE N

FOSETH
P8 ST
hm.omuﬁ\
€CLE]
65'SP 1
167161
Or'6S1
O1cLT-

1707231/2

340.8

SOCF,
S YT

OH
o]
N
HO Cl. i cl
CF3

HMN

30 20 10

40

80 70 60

90

1 (ppm)

130 120 110 100
Figure S44 *C NMR spectra of 4i in DMSO-ds

140

180 170 160

190



24 of 27

Molecules 2018, 23, x FOR PEER REVIEW

¢TE
9Tt
LTE
LT¢
8L9
8L9
169

169
69|
€69
€69
€0°L
€0'L
60°L1
0l'L
0€'L1
0€'L
0€'L —
1€ —
€L
_msﬁ‘ ——
’b'L

8L
6L
0S'L
ey
vy A
ST'8
ST’ _

97’8 \ £

SOCF;

"
N NH.
N 2
cl. i cl
CFy

9T'8 \.

9’8 \
97’8 |
£8°01
$801

L.

=00°1

Wy

11 o)
Figure S45 '"H NMR spectra of 4j in Chloroform-d

13 12 11 10

14

s}

79'8T
7$6€]
99°7S
1€°L81
6€6011
96°011{
08'L11{

Qe ]

17611
8P'0T 11
20121
€8°7T 1
91'€zl
zsez
PP
LSYTI
LO9T I
60'9C 1
S1'9Z 1
LT9T T
L89T1
ST'ST I
ST6TI
LTTEN
8P TE 1]
1LZET
€6'TE 1
€LPEl]
€5cel
99'6E [
00'9¢ |
6€'Sk
19 1S 11
J06s1
w_dmz

—

1

SOCF,

30 20 10

40

130 120 110 100 90 80 70

140

180 170 160

190

1 (ppm)
Figure 546 *C NMR spectra of 4j in DMSO-ds



25 of 27

Molecules 2018, 23, x FOR PEER REVIEW

FYuu
5
800

F750

F700

650

600
5
0

400
5
300

250
200

150

100
0
5

—

=]

o'l

s}

7
f1 (ppm)

Figure 547 '"H NMR spectra of 4k in DMSO-ds

8

13 12 11 10

14

50000
45000

40000

35000

30000
25000
20000

15000
~10000
5000

20'9¢
06'8t

sag

i 00 ;

se6l|

LL1T]
60°€CT
8S'€T
SesTl
LLSTY]
98'9T |
88'9Z I
€6'9T |
96'9T 11
192211
IP'6T
60°€E |-
IE€'€E
PSEET

SLEET

\

6h'SElT
f

6E9tl

:u.omL\

FIovl

o]
Lo}
HO- HN
¢}

SOCF;
NNk,

30 20 10

40

70 60

80

120 110 100 90
f1 (ppm)
Figure S48 1*C NMR spectra of 4k in DMSO-ds

130

140

170 160

180



Molecules 2018, 23, x FOR PEER REVIEW

17060801/1
L~ — N T O OOWH- OO LYV WMy TN — — OO~ \oOwvy T onon ol o—
Lovov g oo nnnclacdago oo oa oo
BB BHBBSCCGFFTFFTTFoiaadcdanda S~ - 22224
. |'f
- ‘ | |
~ i |
j | :
. | |
_ .‘l | / Jl |.‘
0DH
8]
0 HN: SOCF,
HO N ST
N
Cl Cl
1
CF3
‘\
1
‘ | ‘| M
|
— S . - J LI [ J _JLJ\\/}K_A_;U U ¢ (R —
| vy i T s
- =T v — o0 T —
ol — ™M a o o« —
. . — ‘ . =0 — = — oL ; .
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
Figure 549 'H NMR spectra of 41 in DMSO-ds
17060801QQBHE2T <F 00 OV €1 OV WD) 00 00 \O T 00 0N D 00 0N — D~ 00 — = 10
SN = OTTOOTAOH N T OO N0 X
T o Yo Ommmenomoa e~ o0 oY wrenen—o oA
cefrnFadanroanaodadddacaaa - ooy
~~ — =\ —— — e — - . — ——
ODH
8]
Q. HMN- S0OCF,
HO N Y,
N
Cl (o]
CFs
| 1 |
1
]
||II |
! ]
il | L L
90 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S50 *C NMR spectra of 41 in DMSO-ds

26 of 27

400

~300

200

100

19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
~1000

r-1000




Molecules 2018, 23, x FOR PEER REVIEW 27 of 27

Table S1. The fatality rates of 4a-1 and fipronil against Plutella xylostella

Compounds ? 12 h Fatality rate (%) 24 h Fatality rate (%)

4a 15.15 48.48
4b 32.26 80.65
4c 3.33 66.67
4d 6.06 84.85
4e 9.09 78.79
4f 8.11 40.54
4g 3.33 55.67
4h 0.00 32.26
4i 8.57 68.57
4j 0.00 12.50
4k 15.63 81.25
41 46.67 86.67
Fipronil 100.00 100.00

2at the concentration of 100 mg/mL.



