Eremophilane-type sesquiterpenes from a marine-derived Penicillium copticola
fungus with antitumor and neuroprotective activities
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ITS-sequence of fungus
CTCTGGGTCCACCTCCCACCCGTGTTTTCCGAACCCTGTTGCTTCGGCGGG
CCCGCCTCACGGCCGCCGGGGGGLTTLCLGLLCLLCGGGLLLeGLaGLeeaeea
AAGACACCTGTGAACGCTGTCTGAAGTTGCAGTCTGAGAAACTAGCTAGA
TTAGTTAAAACTTTCAACAACGGATCTCTTGGTTCCGGCATCGATGAAGA
ACGCAGCGAAATGCGATAACTAATGTGAATTGCACAATTCAGGAATCATC
GAGTCTTTGAACGCACATGGCGCCCTCTGGTATTCCGGAGGGCATGCCTG
TCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGGCCCCACCC
CCCCGCCCTGCCCGAAGGCGGGGGLGLCGGGGGGGGGGCAGAACCGAGCC
CAATCCTAATGACGAATGGGAGGTGAGACCACACCTGTTTGTATTGACCC
GATCGCCAGCCGCCTGACCCACCTAAATTATTTTTTCAGGTTGA

UPLC screening:
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"H NMR spectrum of EtOAc extract of WZXY-SX-10-26-1 fungal strain



Figure S1. IR spectrum of 1
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Figure S2. 'H NMR (600 MHz) spectrum of 1 in DMSO-d6
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Figure S3. 1*C NMR (150 MHz) spectrum of 1 in DMSO-ds
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Figure S4. 'H-'H COSY spectrum of 1 in DMSO-d6
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Figure S5. HSQC spectrum of 1 in DMSO-d6
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Figure S6. HMBC spectrum of 1 in DMSO-d6
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Figure S7. NOESY spectrum of 1 in DMSO-d6
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Figure S8. HRESIMS spectrum of 1
Xevo G2 Q-TOF/YCA166# 09-Oct-2018 Waters
730-7-5 POS 13 (0.250) Cm (11:17-3:7) 1: TOF MS ES+
100+ 213.0979 1.29e6
< 219.1380
213.5994
205.1047 212.1183 214.0998
207.1003
207.6018 220.1409 291 1214 227.0592 559 1129
‘ 211.0890 | ‘ 217.1129 ‘ 2220864 2256213 ‘ 228.0596 | 2311351 232.1287
ol Lol \‘ g \‘ T ‘ t T R el T s S et IO \/ m/z
206 208 210 212 214 216 218 220 222 224 226 228 230 232
Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
219.1380 | 219.1385 | -0.5 | -23 | 55 | 767.1 | nla n/a C14H1902




Figure S9. IR spectrum of 2
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Figure S10. 'H NMR (600 MHz) spectrum of 2 in DMSO-d6
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Figure S11. *C NMR and DEPT (150 MHz) spectra of 2 in DMSO-ds
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Figure S12. 'H-'H COSY spectrum of 2 in DMSO-d6
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Figure S13. HSQC spectrum of 2 in DMSO-d6
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Figure S14. HMBC spectrum of 2 in DMSO-d6
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Figure S15. NOESY spectrum of 2 in DMSO-d6
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Figure S16. HRESIMS spectrum of 2

Xevo G2 Q-TOF/YCA166# 09-Oct-2018 Waters
730-7-4 POS-1 13 (0.250) Cm (9:16-(2:7+21:45)) 1: TOF MS ES+
100+ 237.0861 3.43e5
233.1543
<l
235.1199
239.0836
2270638 234.1557 235.6200 240.1500 243.0224
226.6059 225.‘1141 229-‘6177 ?30.6133 2516130 ‘ Sit 1475 244.1254
I - | | ! | i L /
256 227 2&8 2&9 2:‘%0 21"}1 21"}2 21"}3 21",4 21‘%5 21",6 21"}7 21"}8 21‘%9 24‘10 24‘11 24‘12 24‘13 24‘14 me
Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
233.1543 | 233.1542 0.1 0.4 55 |430.1| n/a n/a C15H2102
Figure S17. IR spectrum of 3
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Figure S18. 'H NMR (600 MHz) spectrum of 3 in DMSO-d6

ppm

: _<TeT e 162" 11—
09€" T~_ —Sel'e
06€ T— ~000°T TET 8T —
z18°1
12871 o
6€8° T— —F796°0
1€0°2— PN —F77 1 T€6°6C~
090z vL9 TE—
o€ T — =501 1
89€°2~"_ T LVZ TV ~_
865°¢ vE6 Th
Nmm.mw\
vL9 T -
T0p "€ — =966"0 .
PTG E— =z801 €99 19~
ZvI° 29
AN ¥62°89 —
mwm,wme Y " gote £herEL—
ZARE
9VL ¥ =1
L]
oow.quuw !
:w.ww G66° T (@]
LZ8° ¥ e N
780°G—_ — 6901 =
8oz s~ a
=
e — 00T ™
gsL’s ~000°1 — 688 TTT~
e O 105°GTT~_
£ LieozT
T S Hmh.omﬂww
o +5 6867021
€L9°9~_ R —570°2 O 86521~
voL 9~ —0¢ oS
o n
1O re- ~
> I 61101 —
= 08Z°GPT—
o 0867 9PT—
e
—
. N
< [~
(o) o
o = 199°£9T—
2z
QO 96T TLT—
o
6668~ 3 B L -,
€106 - 00T"T )
— —
g %))
= © £ 2z z61
0ZL" 6~ _ ey > Leet i
G9L 66— Z €80°T _Mllﬂ

30 20 ppm

40

180 170 160 150 140 130 120 110 100 90 80 70 60 50
13

190




Figure S20. DEPT spectrum of 3 in DMSO-ds
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Figure S21. 'H-'H COSY spectrum of 3 in DMSO-d6
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Figure S22. HSQC spectrum of 3 in DMSO-d6
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Figure S23. HMBC spectrum of 3 in DMSO-d6
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Figure S24. NOESY spectrum of 3 in DMSO-d6
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Figure S25. HRESIMS spectrum of 3
Xevo G2 Q-TOF/YCA166# 12-Oct-2018 Waters
914-2 HRMS 12 (0.233) Cm (10:16-(3:9+31:47)) 1: TOF MS ES+
100+ 449.1369 6.03e5
<l
471.1187
451.1354
473.1175
431.1267
452.1387
1051031 a1085 466.1620
5040080 P i w02 4531202 465.1312 4741209 4931000
33.2226 . 504.1540, 515.1553
o e azsse || [ N I Al Ly frrrosos 730720 L ¢

T T T t i T i T T T T t T 1 T T T T | Tt i T miz
395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520

Mass | Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
449.1369 | 449.1367 | 0.2 | 04 | 25 |278.2|0.023 | 97.68 | CasH207Cl
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Figure S26. IR spectrum of 4
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Figure S27. 'H NMR (600 MHz) spectrum of 4 in DMSO-d6
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Figure S28. 1*C NMR (150 MHz) and DEPT spectra of 4 in DMSO-ds

998"
€¢8°

90¢”
718"

090"

vic:
L8

ZLT”

G9G~°
LET
€86°
LTE"
896"
LLS

0Te”
SLZ®

9¢6°

191"
9vT"

TT—

8T —

0€——
SE€E—

r—
vr—
67—

STT
.PHHHMM

6TT~_
0CT~/

0ct

.mﬁ\

6T —
vi—

97T —

99T—
TLT—

el —

Cl

OH

OH

°
T

Ppm

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

190

vL”

SLE”

G998~

€28°
Z19°

€18°
090"

ZL8”
0L6"

TLT

096~
6ET"
186"
L96"

IT—

8T —

0€——

GE—
6€—

vr— -
67—

79—

89~
69—

STT~_
LIT—

6TT—
0zt

ppm

120 110 100 90 80 70 60 50 40 30 20

130

18



Figure S29. 'H-'H COSY spectrum of 4 in DMSO-d6
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Figure S30. HSQC spectrum of 4 in DMSO-d6
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Figure S31. HMBC spectrum of 4 in DMSO-d6
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Figure S32. NOESY spectrum of 4 in DMSO-d6

ol Loy L

C
E (o] OH
1 I GGR @ |
HO" 7 o OH
2 7
o .
37
¢ ¢ ‘
90 ’ p
I‘ ) " g
5 /
6 0®' ’
——) . .
77
8 o°
94 e ° o o <
1 ® ° o o ap
10 == [T [rrrrrrTT [T [T [T [T [rrrrrrTT [T [T
10 9 8 7 6 5 4 3 2 1 ppm

20



Figure S33. HRESIMS spectrum of 4

Xevo G2 Q-TOF/YCA166# 15-Oct-2018 Waters
PT-10-3-7 HRMS 12 (0.220) Cm (10:19-(3:6+29:58)) TOF MS ES-
100 447.1208 1.46e6
<
4491198
450.1228
483.0977
85,0959 545.1041
417.2122 433.1370 463.1154 510.1172
ol i ssioes 04O | L | | eorazes |||, 4921250 yostaanre smara 9100 | |
LA AN Aan A sy At LANAT MRS SR AR MRS s nats At LA B aa AR LS AN AR WAL A RARAS MRS v AA NS L R n AR Ay AR AAA MRS AR SN
370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550

Mass

Calc. Mass

mDa

PPM

DBE

i-FIT

Norm

Conf(%) | Formula

447.1208

447.1211

-0.3 | -0.7 | 11.5 | 419.8 | 0.000

100.00

C23H240,Cl

Figure S34. IR spectrum of 5
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Figure S35. 'TH NMR (600 MHz) spectrum of 5 in DMSO-d6
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Figure S36. 1*C NMR (150 MHz) spectrum of 5 in DMSO-d6

€86°0

€9L

€1r”

668"
T€8”
80¢"
44
Lzg:"

LvZ®
668"
0€6 "

S9T

vce”
9ec”
vLL®
€10°
850"
Lev:
€€0°
€6C°

667"

8GT"
€1e”

€LT”

TT—

.mw\

99T—
TLT—

ol —

ppm

T T T T T
180 160 140 120 100 80

T
200

22



Figure S37. DEPT spectrum of 5 in DMSO-ds
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Figure S38. 'H-'H COSY spectrum of 5 in DMSO-d6
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Figure S39. HSQC spectrum of 5 in DMSO-d6
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Figure S40. HMBC spectrum of 5 in DMSO-d6
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Figure S41. NOESY spectrum of 5 in DMSO-d6
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Figure S42. HRESIMS spectrum of 5
Xevo G2 Q-TOF/YCAL166# 07-Nov-2018 Waters
10-20-2 HR 13 (0.237) Cm (10:19-(2:7+22:27)) TOF MS ES-
100~ 467.1025 7.94e5
494.1218
469.1002
<l
431.1259
496.1210
445.1053
470.1035
447.1046 71.0992
497.1229 529.0048 545.1199
448.1074 613.2069
ol BT ssnsnr sm0errs aossios s s ﬁ O P s o s
32‘0 ‘ 31‘10 ‘ 3é0 ‘ 3é0 ‘ 460 ‘ 4‘20 ‘ 440 ‘ 4é0 4&0 ‘ 560 ‘ SéO ‘ 540 ‘ SéO ‘ SéO ‘ 660 ‘ 620
Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
431.1259 | 431.1261 | -0.2 | -0.5 | 11.5 | 369.5 | 0.000 | 100.00 | Cz3H2406Cl
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Figure S43. IR spectrum of 6
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Figure S44. 'TH NMR (600 MHz) spectrum of 6 in DMSO-d6
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Figure S45. 1*C NMR (150 MHz) and DEPT spectra of 6 in DMSO-ds
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Figure S46. 'H-'H COSY spectrum of 6 in DMSO-d6
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Figure S48. HMBC spectrum of 6 in DMSO-d6
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Figure S49. NOESY spectrum of 6 in DMSO-d6
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Figure S50. HRESIMS spectrum of 6

Xevo G2 Q-TOF/YCA166# 07-Nov-2018 Waters
10-20-3 HR 13 (0.237) Cm (10:20-(2:6+28:47)) TOF MS ES-
100- 524.1328 2.09e5
497.1131
461.1363
499.1112
<]
463.1353 526.1315
500.1145
575.1299
464.1375 527.1329
46.1157 | 577.1288
1475.1146
8351133 377.0846 457.1931 ‘ f ‘ 6171377 6550820 680.1310
bt L gt0zozs ~ 1 amranee  BTER )] P 1O I A RE =1
320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680
Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula

461.1363 | 461.1367

-0.4

-0.9

11.5 | 185.3 | 0.000 | 100.00 | C24H260Cl

Figure S51. IR spectrum of 7
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Figure S52. 'TH NMR (600 MHz) spectrum of 7 in DMSO-d6
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Figure S53. 1*C NMR (150 MHz) spectrum of 7 in DMSO-ds
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Figure S54. DEPT spectrum of 7 in DMSO-ds
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Figure S55. 'H-'H COSY spectrum of 7 in DMSO-d6
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Figure S56. HSQC spectrum of 7 in DMSO-d6
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Figure S57. HMBC spectrum of 7 in DMSO-d6
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Figure S58. NOESY spectrum of 7 in DMSO-d6
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Figure S59. HRESIMS spectrum of 7
Xevo G2 Q-TOF/YCA166# 15-Oct-2018 Waters
PT-10-3-5 HRMS 12 (0.220) Cm (12:21-(2:9+32:57)) TOF MS ES-
1004 4331415 1.00e6
5]
435.1402
436.1429 469.1180
e 449.1357 11423 gruse 496.1373 501-1289
380.1895 4172110 431 1956 437.1488 4521434 472.1197 ( 514.1378 5311151
b TN A4S 1SV AP SIS WO T TR v SO
350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530
Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula

443.1415 | 443.1418 | -0.3
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C23H2606Cl

34

ppm



Figure S60. IR spectrum of 8
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Figure S61. '"H NMR (600 MHz) spectrum of 8 in DMSO-d6
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Figure S62. 1*C NMR (150 MHz) and DEPT spectra of 8 in DMSO-ds
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Figure S63. 'H-'H COSY spectrum of 8 in DMSO-d6
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Figure S65. HMBC spectrum of 8 in DMSO-d6
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Figure S66. NOESY spectrum of 8 in DMSO-d6
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Figure S67. HRESIMS spectrum of 8

Xevo G2 Q-TOF/YCA166#

07-Nov-2018 Waters
Pt-10-3-8 HR 13 (0.237) Cm (10:32-2:7) TOF MS ES-
100+ 433.1421 5.83e5
<
4351403 4491348
384.9351
496.1377
447.1214 469.1187
471.1169 498.9167 520.9106
436.1438 451.1354
362.9402 417.2129 ' 5121321
385.9396396.8915 ’ 452.1389 4851145 5311122
360.9721 |368.9106 - - ‘431.126% il | | ‘ ‘ | -1122536.8824
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Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
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443.1418

0.3

0.7
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610.1

0.000
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C23H2606Cl

Figure S68. IR spectrum of 9
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Figure S69. 'TH NMR (600 MHz) spectrum of 9 in DMSO-d6
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Figure S70. 1*C NMR (150 MHz) spectrum of 9 in DMSO-ds
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Figure S71. DEPT spectrum of 9 in DMSO-ds
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Figure S72. 'H-'H COSY spectrum of 9 in DMSO-d6

bl

H
o
|
[}
* g8
L ]
s
)..
[ ]
L )
P L)
. o
§f

1 ]
§ * -
w
<
{ Q
A Y
[ 4 Q \
[) [
[ ]
-« . -
e
s .

6.0
] N
6.5 .
1 > (1
] .
7.04 .
7'57““\““\““\““\““\““\‘“‘\““\““\““\“"\““\““\““\““
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

41



Figure S73. HSQC spectrum of 9 in DMSO-d6
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Figure S74. HMBC spectrum of 9 in DMSO-d6
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Figure S75. NOESY spectrum of 9 in DMSO-d6
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Figure S76. HRESIMS spectrum of 9

Xevo G2 Q-TOF/YCA166# 07-Nov-2018 Waters
Pt-10-3-6 HR 13 (0.237) Cm (11:19-(3:8+23:36)) TOF MS ES-
100 498.1537 2.76e5
435.1578
4711347
473.1320
c\Q’
500.1520
437.1564
549.1504
451.1492 474.1360 514.1483
516.1489 551.1500
453.1464 579.1476
525.1893 52.1411
325.1851
339.1987 390.8310 433.1424 ‘ M
oLy ) | A2, 4}7-149 : ‘\ bt \Mu u‘\u ‘m‘ m " uly : L Lt 53‘2-1523 : 62‘3-072%2

T T T T
320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620

Mass Calc. Mass | mDa | PPM | DBE | i-FIT | Norm | Conf(%) | Formula
435.1578 | 435.1574 | 04 | 0.9 | 95 | 257.3 | 0.000 | 100.00 | Ca3H2s06Cl

43



Figure S77. IR spectrum of 10

ppm

—S8¢%6°¢
— 000"€

M\.
200
1.5

e ERETY | €06 " — LVT'T

1000
e}
s
o

D
=  « —WL9T' T
0T6"C

> 050°¢

—= Y <

=S %

PN
A
1200
o
[ee]
o

——— . L9TIEL

— — s3o0m
—_— 169Epl

1400
<
o
™

= o =X890°T

1600

T T, s0isl | €0p "

o , T%G"

—G0T"T
. —~\JI86°0

\\
\
1800
®
o
o
5

{
RN
/

kS

)

2000

200
Wavenumbers (cm-1)

Figure S78. 'H NMR (600 MHz) spectrum of 10 in DMSO-d6
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Figure S79. 1*C NMR (150 MHz) and DEPT spectra of 10 in DMSO-ds
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Figure S80. 'H-'H COSY spectrum of 10 in DMSO-d6
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Figure S81. HSQC spectrum of 10 in DMSO-d6
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Figure S82. HMBC spectrum of 10 in DMSO-d6

ppm M A JLJLML
20 . . - LI « . .
. . T .
O! .
- 3
40+ ° - .- +.* [}
60—
: .
. « = - 'o N
80
100+
. -
120+ « % [
e®" - [}
L 1) - -
: N .
140+ - .
R . . . Y
160+
- -
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

Figure S83. NOESY spectrum of 10 in DMSO-d6
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Figure S84. HRESIMS spectrum of 10 in DMSO-d6
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Figure S86. 'H NMR (600 MHz) spectrum of 11 in DMSO-d6
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Figure S87. 1*C NMR and DEPT (150 MHz) spectra of 11 in DMSO-ds
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Figure S89. HSQC spectrum of 11 in DMSO-d6
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Figure S90. HMBC spectrum of 11 in DMSO-d6
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Figure S91. NOESY spectrum of 11 in DMSO-d6
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Figure S92. ROESY spectrum of 11 in DMSO-d6
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Figure S93. HRESIMS spectrum of 11
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Figure S95. 'TH NMR (600 MHz) spectrum of 12 in DMSO-d6
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Figure S96. 1*C NMR (150 MHz) spectrum of 12 in DMSO-ds
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Figure S97. DEPT spectrum of 12 in DMSO-ds
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Figure S98. 'H-'H COSY spectrum of 12 in DMSO-d6
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Figure S99. HSQC spectrum of 12 in DMSO-d6
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Figure S100. HMBC spectrum of 12 in DMSO-d6
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Figure S101. NOESY spectrum of 12 in DMSO-d6
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Figure S102. HRESIMS spectrum of 12
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Figure S103. Part node clusters of EtOAc extract by molecular networking
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Figure S104. Key HMBC and COSY correlations of 1-10.
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