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Supplemental Materials
Antibacterial Activity in Vitro
Antifungal biological assay
The antifungal activities of all synthesized compounds were screened and evaluated against three pathogenic fungi, including Botryosohaeria dothidea (B. dothidea), Phompsis sp. and Botrytis cinerea (B. cinerea) of kiwifruit soft rot disease, by the poison plate technique1-3. All the compounds were dissolved in 1 mL dimethyl sulfoxide before mixing with 90 mL potato dextrose agar. The compounds were tested at a concentration of 50 μg/mL. All the fungi were cultivated in PDA at 27 ± 1 °C for 4 days to make new mycelium for antifungal assay. Then mycelia dishes of approximately 4 mm diameter were cut from culture medium, and one of them was picked up with a germfree inoculation needle and inoculated in the middle of PDA plate aseptically. The inoculated plates were fostered at 27 ± 1 °C for 3-4 days. DMSO in sterile distilled water served as negative control, while Pyrimethanil acted as positive controls. For each treatment, three replicates were conducted. The radial growth of the fungal colonies was measured and the data were statistically analyzed. The inhibition rate of the test compounds against eight pathogenic fungi were calculated by the formula, where C represents the diameter of fungi growth on untreated PDA, T represents the diameter of fungi on treated PDA, and I means the inhibition rate.
I (%) = [(C − T)/(C − 0.4)] × 100

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Results and Discussion of antifungicidal activity
The target compounds 8 and 9a−9o were evaluated for their fungicidal activities in vitro against three kinds of plant pathogenic fungi of kiwifruit soft rot disease via the poison plate technique and the preliminary bioassay results were listed in Table S 1. As can be seen from Table S 1, the target compounds 8 and 9a−9o exhibited moderate to good fungicidal activities against the test fungi compared with the commercial Pyrimethanil. Especially, compounds 9l, 9n and 9n exhibited good fungicidal activities against B. dothidea (86.4%, 84.9%, 90.1%, respectively), Phompsis sp.(89.2%, 87.4%, 91.8%, respectively), and B. cinerea (88.5%, 82.6%, 89.5%, respectively) at 50 μg/mL, which were similar with Pyrimethanil (84.4%, 85.1% , 82.8% respectively). Moreover, compound 8 showed fungicidal activity against B. dothidea, Phompsis sp. and B. cinerea at 50 μg/mL, with inhibition rates of 80.6%, 83.6%, and 81.4%, respectively, which was less than that of Pyrimethanil.


Table S 1 The fungicidal activities of the title compounds (50 µg/mL)
	Compounds
	Inhibition (%)

	
	B. dothidea
	Phomopsis sp.
	Botrytis cinerea

	8
	80.6±2.4
	83.6±2.7
	81.4±1.2

	9a
	41.2±1.0
	45.0±1.3
	43.8±1.9

	9b
	47.5±2.1
	51.6±2.3
	49.0±2.5

	9c
	58.5±2.6
	60.1±3.0
	58.9±1.5

	9d
	30.6±1.1
	36.8±1.7
	29.5±1.2

	9e
	42.3±1.9
	46.0±3.0
	49.6±2.2

	9f
	46.6±1.1
	52.7±2.3
	54.2±2.5

	9g
	55.9±1.8
	62.4±1.2
	63.2±1.9

	9h
	57.8±2.8
	56.3±3.3
	53.4±1.2

	9i
	67.5±2.1
	66.2±2.1
	62.1±1.6

	9j
	54.1±2.2
	57.2±1.3
	50.3±1.5

	9k
	64.9±1.1
	68.0±2.2
	62.1±3.1

	9l
	86.4±1.4
	89.2±1.8
	88.5±1.7

	9m
	71.1±1.9
	67.5±1.0
	70.8±2.2

	9n
	84.9±2.7
	87.4±2.0
	82.6±1.8

	9o
	90.1±2.6
	91.8±1.4
	89.5±2.5

	Pyrimethanil
	84.4±2.1
	85.1±1.4
	82.8±1.4



Based on the preliminary bioassays, the EC50 values of the target compounds 8 and 9a−9o as well as the commercial Pyrimethanil against B. dothidea and Phompsis sp. were also tested and presented in Table S 2, Table S 3 and Table S 4. Table S 2, Table S 3 and Table S 4 showed that compounds 9l, 9n and 9o showed good activities against B. dothidea with EC50 of 40.1, 48.2 and 33.6 μg/mL, respectively, which were better than that of Pyrimethanil (57.6 μg/mL). Meanwhile, compounds 9n and 9o exhibited good fungicidal activity against B. dothidea and B. cinerea with the EC50 values of 25.4 and 55.1 μg/mL, respectively, which were similar with Pyrimethanil (32.1 and 62.8 μg/mL). 





Table S 2.The EC50 values of some of the target compounds against B. dothidea
	Compounds.
	Toxic regression equation
	r
	EC50(μg/mL)

	8
	y =0.92 x +4.45
	0.99
	61.2±1.0

	9l
	y = 0.67x + 3.68
	0.99
	40.1±1.4

	9n
	y = 1.24x + 4.18
	0.99
	48.2±1.9

	9o
	y = 0.88x + 5.62
	0.99
	33.6±2.1

	Pyrimethanil
	y = 1.01x + 6.25
	0.99
	57.6±1.8



Table S 3.The EC50 values of the target compounds against Phompsis sp..
	Compounds.
	Toxic regression equation
	r
	EC50(μg/mL)

	8
	y =1.48x + 3.62
	0.99
	35.1±1.1

	9l
	y = 0.92x + 4.70
	0.99
	37.3±1.5

	9n
	y = 0.74x + 4.31
	0.98
	31.6±1.6

	9o
	y = 0.78x + 4.67
	0.98
	25.4±1.8

	Pyrimethanil
	y = 2.18x + 8.25
	0.99
	32.1±2.0



Table S 4 The EC50 values of some of the target compounds against B. cinerea
	Compounds.
	Toxic regression equation
	r
	EC50 (μg/mL)

	8
	y =0.92 x +4.45
	0.99
	73.2±1.9

	9l
	y = 1.15x + 3.91
	0.99
	61.6±2.5

	9n
	y = 1.67x +3.82
	0.99
	67.5±1.4

	9o
	y = 1.32x + 4.64
	0.99
	55.1±3.1

	Pyrimethanil
	y = 1.46x +4.76
	0.99
	62.8±1.7
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1H NMR and 13C NMR spectra
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Figure S 1: 1H NMR of 9a
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Figure S 2: 13C NMR of 9a
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Figure S 3: 1H NMR of 9b
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Figure S 4: 13C NMR of 9b
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Figure S 5: 1H NMR of 9c
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Figure S 6: 13C NMR of 9c
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Figure S 7: 1H NMR of 9d
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Figure S 8: 13C NMR of 9d
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Figure S 9: 1H NMR of 9e
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Figure S 10: 13C NMR of 9e
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Figure S 11: 1H NMR of 9f
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Figure S 12: 13C NMR of 9f
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Figure S 13: 1H NMR of 9g
[image: C:\Users\ADMINI~1\AppData\Local\Temp\360zip$Temp\360$1\W-8-C.tiff]
Figure S 14: 13C NMR of 9g
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Figure S 15: 1H NMR of 9h
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Figure S 16: 13C NMR of 9h
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Figure S 17: 1H NMR of 9i
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Figure S 18: 13C NMR of 9i
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Figure S 19: 1H NMR of 9j
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Figure S 20: 13C NMR of 9j
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Figure S 21: 1H NMR of 9k
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Figure S 22: 13C NMR of 9k
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Figure S 23: 1H NMR of 9l
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Figure S 24: 13C NMR of 9l
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Figure S 25: 1H NMR of 9m
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Figure S 26: 13C NMR of 9m
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Figure S 27: 1H NMR of 9n
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Figure S 28: 13C NMR of 9n
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Figure S 29: 1H NMR of 9o
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[bookmark: _GoBack]Figure S 30: 13C NMR of 9o
image3.tiff
o5

A T A ¥ T 17 o=
“ [
( }{ J | ‘
j l A'J ‘
2 B 2 K & T
% FE I I S N I T AN I AN I

160x10°
1.50x10°
140x10°
130x10°
120x10°
110x10°
1.00x10°
.00<10°
00x108
7.00x10%
F6.00x10°
5.00x10°
H4.00x10°
3.00x10°
200x10°
100x10°
fooo

1.00x10%





image4.tiff
po00I—

st~
UEST
WSt~

05091~

oL

30

% 1o to #1010 %
1 (opm)

170




image5.tiff
£8e
e

905
S,mw
ors

E5-
143
T5
s

N

or9—

891

168

Fo0e

Faet

Fere

il

Fsee

— TE

|L T%

25

B

Bg

w

e

B

5

T

B

£

Bg

0N




image6.tiff
g B § & 8 8 8 8 % 8 8 8 ¥ 8

#

i

65t

ope

89001~

66811

6601~
9T~
Lovs1”

15091~

Lo~

i)

T




image7.tiff
§8§8 % 388 R8I I F R 28888898 oF
87— —_— M Fest
o — ‘|.J Fiee
sro— — — ooz
9L

=

e — p— Wmme
s — —= lat
S%

WL

68— — — hiso

T - R R R
£1 (opa)

0




image8.tiff
IRERREERREERERRENRRN

i

09z~

£se— -

Loot—

61l
mm:w
set

siEl— B

0151~
GESTy
Lb§1

S091—

(2





image9.tiff
8 g [ 2
we— w Fa6t
i lw Fese
srv— — ——— Fal
69— —_— ———— LW
B> —_— = Porz
a1
qﬁw — == Feee
191
o558~ ———— 050

0 s W0 &5 &0 o W5 b ss b e 2%
"1 (opa)

Ba




image10.tiff
1.00x10°
.00<10°
00x10°
7.00x10°
16.00x10°
5.00x10°
H4.00x10°
3.00x10°
200x10°
1.00x10°
1.00x10°

looo

8201~

bLai—

eiel—
e~
S9C1-
PO
L9V
LI
ERGEI
9 1p1—

si—

sop9I—

10

Bo 130 130 10 1o | 100

180




image11.tiff
g 8 8 9 8 8 9 o %
9L 5 Fooe
Fese
Wy J Fooe
€ro— — —————— bt
[
6L - o6
e .M Fsot
s
891 T - FpLl
198~ ——————— T

DR

T

0 s 0 &5 &0 B
"1 (opa)

Ba




image12.png
4500
4000

3500

3000

2500

2000

1500

1000

500

F-500

9¢'1T—
91'97—

6T9E—

£PL6—

XN
16821~
S0'0e17

£89¢1—
srsel/

SPSsI—
Lresl—
26291
0T°€91
L§'691—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

170




image13.tiff
35

300

150

9T~
e

v

19—

o8

=00t

Fest

eeT
T
oL

=60

65 60 55 50 45 40 35 30
£ (op)

510

<0

95 90

160




image14.tiff
10000

5000

3000

1000

P0e—
[

ovE—

Tzoor—

st
Gosct
it
et/
ot

peos1—

nssi 7
q«qﬂ\
P01~

16991

% 5o o 30 10 1o
1 (opm)

170




image15.png
8 8 8 8 8 8 8 o

g @ b1 2 g 2 g g

¥ 3 i q ] o ol L 2
87— —————— — = F80E
Lry— —_— s
81'9— — -————— F607
UL
SUL
oLL
UL
07'L-E T = Fut

7 — == E80L

[
Wiz —_— == 160l
«m@n — - Fe6't
m:\
'L
S6'8— —_ ——— FO00'l

85 80 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25
f1 (ppm)

9.0




image16.png
2400
(2200

(2000

1800

1600

1400

1200

1000

800

600

400

200

1Log—
09'g6—

LESOL—

9P0TL
L9021

8E6TL

29621
POPEL
T0°SEL
99°9€ 1

Y

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

180




image17.png
v v v o o o b4 b4 o o o o o o o o o 8
s 8 & 8 &8 & &8 8 S
f b & L4 L L f 2SS 2E8geg g ¢ L
g 8 8 S 7 F 2 7 8 2 R $ B F S 8§ T o 7
6ET~ \|M =SLT
0§'T— -

4
ee— ——
rrr— —_— — =L0T
SL9— —_— -— =007
ElL
SLL-

SLL-

9L
—_— == FS8IT

Sr\
oYLz e — = F0TT
08°L- — -=< E89'L

1§°L

£5°L-

99°L-
—_— — =00l

7.5

6.5 6.0 55 5.0 45 4.0 35 3.0 25
f1 (ppm)

7.0

85 8.0

9.0




image18.png
(6500
+6000
5500
5000
F4500
F4000
F3500
3000
F2500
F2000

1500
1000

500

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

170




image19.png
(RRRRRRARRARRRRRERISS
6T~ = Tt
ppp— — —— Fwt
919~ — —— Ft
ST'L
iy —— ——
i€ Ly — - Rt
99'L
S8~ — B Foot

Yo & Tab 25 2o is do os oo -ds

¥
£ (pm)

o sk 5o

s

s &5 a0

o5




image20.png
500

500

5500

4500

w00

2500

50

1000

500

) E

E)

R ) %o €o )
£ (oom)

£




image21.png
[2E+09

F2E+09

F1E+09

F1E+09

F1E+09

1E+09

F1E+09

F9E+08

F8E+08

7E+08

6E+08

FSE+08

F4E+08

F3E+08

F2E+08

F1E+08

-1E+08

w gow®wor © <+ o 29
a gRTEan 2 3 @ 2@
© CEC e 3 + « ool
| | = I | Vil
|
Y TR " g "
S @ oo o S o
S <835 & 3 &
= PERps RN} = o o
9.0 85 80 75 7.0 65 60 55 5.0 45 40 35 3.0 25 20

f1 (ppm)




image22.png
16000

15000

14000

13000

12000

(11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

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

170

f1 (ppm)




image23.tiff
e

sy

wo-

L

108
%av
ors

68—

ol — ‘hulmmm Fizy
wi
S et

_ — ot

[— — Figt

L0

35 B 25

w

£ g T Be T B B
£1 (opa)

Bg




image24.tiff
10—

m@m:
€6 m:v
Level

GOEL
60

oI
it

wrsi—

So191—

30

1 (opm)

1o w0 30 10 1o | 100

160




image25.png
o o o =3 =3 =3 =3 =3 =3 =3 =3 =3 8

7 3 ¢ 8 g8 8 8 8 g8 g g8 &g g

5 & 4§ &8 g g8 &8 g8 g8 g g & ]

I R L. SR S S L (U S UL R S,

6T~ — \d =R6'T

0ST— -

TeE— —_—

8SP— —_— — =661

819— —_— — =61

LeL

€€ rk

A —_— = 90l

8S'L—= _— = 160
- = o

09 r\ Mrmo

Po'L- 881

P6'8— —_—

=00'L

85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 20
f1 (ppm)

9.0




image26.png
8§'8TL

LE0EL
0§°0EL
€81l
««NEV

PO'REL—

TEIsL
I mSM
185 1—

£5°091—

8P'LIL—

24000
22000
20000
18000
16000
14000
12000
10000
8000
6000

150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

160

170




image27.png
90000

80000

70000

60000

50000

40000

30000

20000
10000

(AN
057

TeE—

05'p—

89—

6L
oP'L-
1L
L

9L
$9'L
99'L-

P6'8—

=00°¢

=117

=0T

=60'L
86'E

-=00'L

45

90 85 80 75 70 65 60 55 50 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

9.5




image28.png
4500

w500

2500

50

1000

500

0092~

wes—

06421
DZ:M
61EE L
9SEE |

E151—
9TES 1
11/
509 1—

691~

)

E

£

)

)

e

€

5o

)

o

)

£ (pm)




image29.png
8 8 8 8 8 8 8 8 o o o o 5
g § &8 & 8 & § 8 g8 g 8 8 g
God s F F 7 7 8 8§ & o 1
87— —— =it
-
erp— _ — =907
Lro— _ —— 80T
L
L
9L
9r'L —_ S0
e — = ot
86t — = i
b o'l
UL
UL
68— — — root

7.5

6.5 6.0 55 50 45 40 35 3.0 25
f1 (ppm)

7.0

85 8.0

9.0




image30.png
5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

F-500

T5°5T—

STEE—

PL00I—

£76T1
88 mE/
LrOgIL

SLOEL
96'0E L

£26E1—

SLOSL
:mﬁﬂ
STHSI—

£0091—

86'991—

160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)

170




image1.tiff
18000

16000

14000

1000
10000
loao
oo
2000
o
2000

e
we

82—

e

Lro—

e

168

— o0e

qvamm

_ e

J gl

@

S0 45 40 35 30

55
1 (ppm)

60

75 70

50

50




image2.tiff
= T T8

1T

160 135 130 135 10 135 130 135 130 15 110 105 100 S5 S0 §5 8 75 70 6 6 55 %0 &5 % 5 0 5
1 (opm)

1800

1400

1200

§E 88

H





