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1.0 Fermentationand Metabolite Preparation and Characterisation

1.01 Strains and Culture Conditions

M. grisea N1980 is a Digitaria smutsii isolate obtained from our collaborators and was used
as the wild-type strain in this study. Strains were cultivated on Oatmeal Agar (OMA) (4%
w/v oat meal, 0.5% w/v sucrose, 2% agar) or Complete Medium (CM) agar at 25°C. For
cytochalasan production, strains were cultivated in Soy Sauce Sucrose (SSS) medium (5% v/~
soy sauce, 5% w/v sucrose, in autoclaved tap water) or DPY liquid medium (2% w/v dextrin
from potato starch, 1% w/v polypeptone, 0.5% w/vyeast extract, 0.5% w/v monopotassium
phosphate, 0.05% w/v magnesium sulfate, 2.5% w/v agar) for 7 days at 25 °C, 110 rpm.

1.02 Fermentation and Extraction Protocols

For extraction, M. grisea spores were collected from MG agar plates incubated for 7 days and
inoculated into 500mL Erlenmeyer flasks containing 100 mL DPY. The spores were allowed
to grow in the liquid culture for 7-8 days on shakers at 110 rpm at 25 °C. The cells were
blended in the fermentation broth, filtered to remove the mycelium, and transferred into a
separating funnel. An equal volume of EtOAc was added into the separating funnel and the
aqueous layer was extracted twice. The organic solvent from the two extractions was
combined and dried with MgSQOs, filtered and evaporated to dryness. The crude extract was
dissolved into 1 mL HPLC grade MeOH.

1.03 Feeding Studies

200 mg of O-Methyl-L-tyrosine 3a (purchased from Sigma-Aldrich) was dissolved into
double distilled water (final concentration: 10 mg / mL) and filter sterilized. 200 pul of this
solution was fed to the Apyid knock-out strain inoculated into 500 mL Erlenmeyer flasks
containing 100 mL DPY. The feeding was repeated at 24 hour intervals four times. On the 7™
day the cultures were extracted using the method described above.

200 mg of O-Propylene-L-tyrosine 3f was dissolved into double distilled water (final
concentration: 10 mg / mL) and filter sterilized. 200 pl of this solution was fed to the Apyid
knock-out strain inoculated into 500 mL Erlenmeyer flasks containing 100 mL DPY. The
feeding was repeated at 24 hour intervals four times. On the 7" day the cultures were
extracted using the method described above.

200 mg of O-Propyne-L-tyrosine 3g was dissolved into double distilled water (final
concentration: 10 mg / mL) and filter sterilized. 200 pl of this solution was fed to the Apyid
knock-out strain inoculated into 500 mL Erlenmeyer flasks containing 100 mL DPY. The
feeding was repeated at 24 hour intervals four times. On the 7" day the cultures were
extracted using the method described above.

200 mg of para-fluoro- / chloro- /bromo- /iodo-phenylalanine (3b-3e, purchased from
Sigma-Aldrich) was dissolved into double distilled water (final concentration: 10 mg / mL),
stirred at 60 “C until dissolved completely and filer sterilized. 200 pl of this solution was fed
to the Apyid knock-out strain inoculated into 500 mL Erlenmeyer flasks containing 100 mL
DPY. The feeding was repeated at 24 hour intervals four times. On the 7" day the cultures
were extracted using the method described above.

200 mg of para-azido-phenylalanine 3h (purchased from abcr) was dissolved into double
distilled water (final concentration: 10 mg / mL) and filter sterilized. 200 pl of this solution
was fed to the Apyid knock-out strain inoculated into 500 mL Erlenmeyer flasks containing
100 mL DPY. The feeding was repeated at 24 hour intervals four times. On the 7% day the
cultures were extracted using the method described above.



1.04 Analytical LCMS

LCMS data were obtained using a Waters LCMS system comprising of a Waters 2767
autosampler, Waters 2545 pump system and a Phenomenex Kinetex column (2.6 p, Cis, 100
A, 4.6 x 100 mm) equipped with a Phenomenex Security Guard precolumn (Luna Cs 300 A)
eluted at 1 mL/min. Detection was performed by Waters 2998 diode array detector between
200 and 600 nm; Waters 2424 ELSD and Waters SQD-2 mass detector operating
simultaneously in ES™ and ES- modes between 100 m/z and 650 m/z. Solvents were A,
HPLC-grade H>O containg 0.05% formic acid; and B, HPLC-grade CH3CN containing
0.045% formic acid. Gradients were as follows: Method 1 (optimised for non-polar
compounds): 0 min, 10% B; 10 min 90% B; 12 min, 90% B; 13 min, 10% B and 15 min,
10% B. Method 2 (optimised for polar compounds): 0 min, 10% B; 10 min 40% B; 12 min,
90% B; 13 min, 10% B and 15 min, 10% B.

1.05 Preparative LCMS

Compounds were purified using a Waters massdirected autopurification system consisting of
a Waters 2545 pump and Waters 2767 autosampler. The chromatography column was a
Phenomenex Kinetex Axia column (5p, Cis, 100 A, 21.2 x 250 mm) fitted with a Luna Cs
300 A Phenomenex Security Guard precolumn. The column was eluted at 20 mL/min at 22
°C. Solvents used were A, H,O + 0.05% formic acid; and B, CH3CN + 0.045% formic acid.
All solvents were HPLC grade. The column outlet was split (100:1) and the minority flow
was supplemented with HPLC-grade MeOH + 0.045% formic acid to 1000 pL/min and
diverted for interrogation by diode array (Waters 2998) and evaporative light-scattering
(Waters 2424) detectors. The flow was also analysed by mass spectrometry (Waters SQD-2
in ES™ and ES™ modes). Desired compounds were collected into glass test tubes. Combined
fractions were evaporated in vacuo, then dissolved directly in HPLC-grade MeOH to make
the final concentration 10 mg / mL, 300 pl solution was loaded into the columnfor
purification.

1.06 HRMS

HRMS was obtained using a UPLC system (Waters Acquity Ultraperformance, running the
same method and column as above) connected to a Q-TOF Premier mass spectrometer.

1.07 NMR

A Bruker Avance 500 instrument equipped with a cryo-cooled probe at 500 MHz ('H)/125
MHz (*C) and 600 MHz ('H)/150 MHz ('3C) were used for all NMR analysis. Standard
parameters were used for the collection of 2D spectra ('H, 'H-correlation spectroscopy
[COSY], heteronuclear single-quantum coherence [HSQC] and HMBC) in the indicated
solvents. 1H and 13C spectra are referenced relative to residual protonated solvents. All &
values are quoted in ppm and all J values in Hz.

1.08 IR

Infrared Spectra were recorded using a Shimadzu [IRAffinity-1S fourier transform infrared
spectrophotometer and quest atr diamond extended range accessory (black).



1.09

4'-lodo Cytochalasin H 1e

Chemical Formula: C3gH3gINO5
Exact Mass: 619.1795

Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

2 5.46 brs - - - - -

3 3.23 ddd 1.1,4.8,9.6 53.5 CH 1,1,4,5 4,5,10

4 2.13 dd 3.6,5.1 50.5 CH 1, 3,5 3,5,10

5 2.80 m - 32.7 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.84 dd 1.3,10.8 69.7 CH 5,6,8,12,13 8,12

8 2.95 dd 9.8,10.8 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.7 - - -
10a 2.63 dd 9.5,13.5 45.2 CH, 1,3 3,4,12
10b 2.82 dd 4.8,13.5 - - - -

11 0.99 d 6.7 14.0 CH3 4,5,6 5
12a 5.12 brs - 114.3 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.78 ddd 1.4,9.6, 127.1 CH 7,8, 15 8,14,15

15.5
14 5.43 ddd 4.8,10.3, 138.8 CH 9,15 13,15
15.5
15a 1.82 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.5 CH 13,14, 17 22
17a 1.60 m - 53.9 CH, 18,19 -
17b 1.89 m - - - - -

18 - - - 74.4 - - -

19 5.55 brs - 138.3 CH - 20

20 5.88 dd 2.9,16.4 126.0 CH 18,19 19

21 5.58 brs - 77.2 CH 8,9,19, 20,23 -

22 1.07 d 6.5 26.4 CH; 15, 16, 17 16

23 1.37 s - 31.1 CH; 17,18, 19 -

1 - - - 131.0 - - -
2’6 6.93 d 8.2 131.1 2xCH 3,4,5,10 3,5
35 7.67 d 8.2 138.0 2xCH 1,4 2,6

4 - - - 137.3 - - -

24 - - 170.2 - - -

25 2.27 s - 20.9 CH3 21,24 -




21-May-201908:33:32

Wang Q-Tof Premier UPLC-MS
WC 087 334 (3.422) AM (Cen 4, 70,00, Ar,11000.0,556.28,0.55 LS 5) 1: TOF MS ES+
100~ 642.1693 812
.
643.1720
|
638.1813 641.5281 ‘ .
639.4863 27 644.1740644.5178 645.5354
I 6319.2181\] | 640.56 ' 642.4894 L ( | 6462086
T T 1 T T T T T T VOB DO R B SR B T miz
638.00 639.00 640.00 841.00 642.00 643.00 644.00 645.0C 646.00
Minimum: -0.5
Maximum: .0 20. 60.0
Mass Calc. Mass mDa BPM DBE i=FIT Formula
642.1693  642.1692 .1 0.2 11.5 2.1 C30 H38 N 05 Na I
642.1706 -1.3 -2.0 16.5 2.5 €31 H34 N5 O Na I
642.1676 .7 2.6 10.5 3.7 €27 H37 N3 07 I
HRMS (m/z): calculated for [C30H3sNOsI + Na]: 642.1692, found: 642.1693.
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1.10

4'-(O-prop-2-enyl) Cytochalasin H 1f

Chemical Formula: C33H;3NOg
Exact Mass: 549.3090

Position Su M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.4 - - -

2 5.50 brs - - - - -

3 3.23 ddd 1.1,5.0,9.6 54.0 CH 1,1,4,5 4,5,10

4 2.12 dd 3.8,5.0 50.2 CH 1,3,5,6,10, 3,5,10

21

5 2.79 m - 33.0 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.87 dd 1.6,10.7 69.8 CH 6,12 8,12

8 2.96 t 10.7 47.3 CH 7,9,13, 20,21 7,13

9 - - - 51.9 - - -
10a 2.62 dd 9.4,13.6 44.8 CH, 1,3 3,4,12
10b 2.81 dd 4.9,13.6 - - - -

11 0.99 d 6.7 14.1 CHs; 4,5,6 5
12a 5.13 brs - 114.0 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.75 ddd 1.4,9.7, 127.1 CH 7,8, 15 8,14,15

15.4
14 5.42 ddd 4.8,10.1, 138.7 CH 9,15 13,15
15.4
15a 1.84 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.6 CH 13,14, 17 22
17a 1.60 dd 3.0,14.4 53.7 CH, 18,19 -
17b 1.89 m 3.0,14.4 - - - -

18 - - - 74.4 - - -

19 5.57 dd 2.3,16.2 138.1 CH - 20

20 5.89 dd 3.0,16.2 126.0 CH 18,19 19

21 5.57 dd 2.6,3.0 77.4 CH 8,9,19, 20,21 -

23

22 1.07 d 6.3 26.6 CH; 15, 16, 17 16

23 1.37 s - 31.2 CHs; 17,18, 19 -

1 - - - 129.5 - - -
2’6 7.07 d 8.3 130.0 2xCH 3,4,5,10 3,5
35y 6.88 d 8.3 115.1 2xCH 1,4 2,6

4 - - - 157.7 - - -

24 - - 170.1 - - -

25 2.27 s - 20.9 CH3 21,24 -

7 4.54 t 1.6 68.8 CH, 4,89 8,9’

8’ 6.06 dddd 5.3, 10.5, 133.2 CH 7 7,9

15.8,22.6
93’ 5.30 dd 1.6,3.2 117.6 CH, 7', 8 7', 8
9b’ 5.41 m - - - - -




Monoisotopic Mass, Even Electron lons
1449 formula(e) evaluated with 25 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-55 H:0-75 N:0-8 0:0-6 Na:0-1

120Sn: 0-1

ol Wang Q-Tof Premier UPLC-MS H 13-Jun-201911:28:02
WC 127 317 (3.249) AM (Cen 4, 85.00, Ar,11000.0,556.28,0.55.LS 5) 1: TOF MS ES+
572.2993 1.34e3
100
%] 570.3748 | 5733066
' 5o 13463 oMY 588'275290 3016 ;
545, 3759 552.33 555.3486 ? 575.4031 )
34\] 551 3824 | ( | ( 01,2059 605.4227611.3040 619.4364
L H‘l “AA . WWETIRA A | f? . [N W 1l miz
T T T LI N BRI | T T LRI Ty T
540.0 550.0 560.0 570.0 580.0 590.0 600.0 610.0 620.0
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula i
572.2993 572.2988 0.5 0.9 o ) 1 -1k C33 H43 N C6 Na
572.2987 0.6 1.0 4.5 56.6 €25 H50 N5 02 1205n
572.2985 0.8 1.4 16.5 2.0 €31 H38 N7 04
572.3001 -0.8 -1.4 17.5 1.8 €34 H39 N5 02 Na

HRMS (m/z): calculated for [CsoH76N2010 + Na]: 572.2988, found: 572.2993.
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111 4'-(O-propargyl) Cytochalasin H 1g

Chemical Formula: C33H41{NOg
Exact Mass: 547.2934

Position 6u M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.2 - - -

2 5.50 brs - - - - -

3 3.24 ddd 1.1,5.0,9.6 53.8 CH 1,1,4,5 4,5,10

4 2.13 dd 3.8,5.0 50.5 CH 1,3,5,6,10, 3,5,10

21

5 2.80 m - 329 CH 1,3 4,11,12

6 - - - 147.8 - - -

7 3.85 dd 1.6,10.7 69.6 CH 6,12 8,12

8 2.96 t 10.7 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.8 - - -
10a 2.61 dd 9.4,13.6 44.8 CH, 1,3 3,4,12
10b 2.82 dd 4.9,13.6 - - - -

11 1.03 d 6.7 14.1 CHs; 4,5,6 5
12a 5.13 brs - 114.2 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.76 ddd 1.4,9.7, 127.1 CH 7,8, 15 8,14,15

15.4
14 5.41 ddd 4.8,10.1, 138.8 CH 9,15 13,15
15.4
15a 1.83 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.5 CH 13,14,17 22
17a 1.60 dd 3.0,14.4 53.6 CH, 18,19 -
17b 1.82 dd 3.0,14.4 - - - -

18 - - - 74.4 - - -

19 5.54 dd 2.3,16.2 138.2 CH - 20

20 5.89 dd 3.0,16.2 126.0 CH 18,19 19

21 5.58 dd 2.6,3.0 77.5 CH 8,9,19, 20,21 -

23

22 1.07 d 6.3 26.4 CHs; 15, 16, 17 16

23 1.37 s - 31.2 CH; 17,18, 19 -

1 - - - 130.4 - - -
2’6 7.09 d 8.3 130.2 2xCH 3,4,5,10 3,5
35y 6.96 d 8.3 115.4 2xCH 1,4 2,6

4 - - - 156.7 - - -

24 - - - 170.2 - - -

25 2.26 s - 20.9 CH3 21,24 -

7 4.70 d 2.4 55.9 CH, 4,89 9

8’ - - - 78.5 - - -

9’ 2.54 m - 75.9 CH 7,8 7'

12



Monoisotopic Mass, Odd and Even Electron lons
247 formula(e) evaluated with 10 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:20-50 H:30-100 N:0-1 0:0-10 Na:0-1
Wang Q-Tof Premier UPLC-MS 22-May-201908:26:10
WC 098 716 (7.327) AM (Cen, 4, 67.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
100~ 488.2793 240
570.2830
: 470.2697 '
o 1449860 [
452.2544 571.2892
1 198.1871
’ l 229.1450 398.2521 l 643.2605
! , i | 6442723
o mJ L s uy ‘ PLI 910.1968 11719124
| T T T T 7 T T T LIRS A I | T Tt T T T T T miz
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
570.2830 570.2829 0.1 , 0.2 12.0 0.6 C32 H42 09
570.2832 -0.2 -0.4 13.5 0.5 €33 H41 N O€ Na
570.2805 2.5 4.4 9.0 0.4 c30 H43 09 Na
570.2856 -2.6 -4.6 16.5 1.2 C35 H40 N O€
570.27¢97 3.3 5.8 25.5 4.7 Cc42 H36 N O
570.2773 5.7 10.0 22.5 3.2 Cc40 H37 N O Na
570.2770 6.0 10.5 21.0 3.0 €39 H33 04
570.2899 -6.9 -12.1 22.0 3.7 C41 H3% O Ne
570.2746 9.4 14.7 18.0 1.9 €37 H3% 04 Na
570.2923 -9.3 -16.3 25.0 5.5 C43 H38 O

HRMS (m/z): calculated for [C33H41NOg + Na]: 570.2832, found: 570.2830.

3T
g|a

2.06
&941

T

| A ¥

=
~N

1015

0987

-

3231
3313
3.10

- 305

-20000

18000

16000

14000

0

--2000

T T T T
‘4 72 70 68 66 64 62 6.

T T

0 58 56 54 52 50 48 4.6 44 42 40 38 36 34 32 30 28
f1 (ppm)

—T T T
26 24 22 20 1.8 1.6 14 1.2 1.0
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=

{254,4.70\
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I

ol

WCMQD98E.1.ser
V\Bng V\C 098 ~2.0 mgin (DCI3 at 298.0 K, 03.06.2019 Fohrer

I )
™
"
o e ’ v 9‘
: e
v {2.9,517" a
¥ g 5& R /2.54,5595) 6 5’
o
{296,687
0 4.70,7551} {1.58,74.4
I, (4.m,7a49\g/ {25978, B .\ %
TR 191.74.37)
s 9511537}
sss 130.44) b {z.ss,uzos)\‘ (mlmk
G
{2.%, 138.76)& (1.51,139.31)\ Jl.sﬁsm.xs)
{2.95,14&03\’ : k
';e 95,156.67) (4.70,156.61\ o
{226170. uké
v (297174 u;\0 ]
6.5 6.0 55 5.0 4 3.5 3.0 25 20 1.5 1.0

40
f2 (ppm)

‘ L )

(3.5,6562)"

WCMHD98E.1.ser
V\Bng \M: 098 ~2.0 mgin DCI3 at 298.0 K, 03.06.2019 Fohrer
(4.705557\'

(553,77.51\

513, 114.27)\.

5.37,114.20}
52 uzzék
{589,125.55}

{696, us.4:k.
(7.09,13013)"
! )

5.76,127.07}

{541,138,
LX) >

( (1.031:.15\
(2.07,21.09;
y Bz; st' {107, zeAz\’

“ 13731.20)
2.05,42.7
2.82,4481} .} 9

13 0. 4«1\‘ (LBB 42,66}

1.60,53.68}

(230,32,94\’

{2.9647.20] '}
ex sm\ )‘.

1.9253.61}

(zy,n,wki

el

.5 4.0
2 (ppm)

3.5 3.0 25 2.0 1.5 1.0

f1 (ppm)

f1 (ppm)
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112 4'-Azido Cytochalasin H 1h

Chemical Formula: C3gH3gN4O5
Exact Mass: 534.2842

Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.2 - - -

2 5.47 brs - - - - -

3 3.22 ddd 1.1,5.0,9.6 53.7 CH 1,1,4,5 4,5,10

4 2.11 dd 3.8,5.0 50.3 CH 1,3,5,6,10, 3,5,10

21

5 2.77 m - 32.8 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.84 dd 1.4,10.2 69.8 CH 5,6,8,12,13 8,12

8 2.93 t 10.2 47.3 CH 7,9,13, 20,21 7,13

9 - - - 51.6 - - -
10a 2.65 dd 9.3,13.6 44.9 CH, 1,3 3,4,12
10b 2.84 dd 4.9,13.6 - - - -

11 0.96 d 6.7 14.1 CHs; 4,5,6 5
12a 5.10 brs - 114.2 CH, 5,6,7 57,11
12b 5.35 brs - - - - -

13 5.74 ddd 1.4,9.7, 127.1 CH 7,8, 15 8,14,15

15.5
14 5.42 ddd 4.8,10.2, 138.7 CH 9,15 13,15
15.5
15a 1.82 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.04 m - - - - -

16 1.79 m - 28.6 CH 13,14, 17 22
17a 1.58 dd 3.1,14.3 53.9 CH, 18,19 -
17b 1.87 dd 3.2,14.3 - - - -

18 - - - 74.3 - - -

19 5.56 dd 3.8,15.2 138.1 CH - 20

20 5.83 m - 125.8 CH 9,18, 19 19

21 5.55 brs - 77.3 CH 19, 20, 24 -

22 1.05 d 6.4 26.6 CHs; 15, 16, 17 16

23 1.35 s - 31.3 CH; 17,18, 19 -

1 - - - 133.8 - - -
2’6 7.14 d 8.4 130.4 2xCH 3,4,5,10 3,5
35 6.99 d 8.4 119.1 2xCH 1,4 2,6

4 - - - 138.9 - - -

24 - - 170.2 - - -

25 2.25 s - 21.0 CH; 21,24 -

16



Monoisotopic Mass, Even Electron lons

672 formula(e) evaluated with 15 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:065 H:0-80 N:0-4 O:0-10 Na:0-1

Wang Q-Tof Premier UPLC-MS
WC 075 321 (3.292) AM (Cen 4, 90.00, Ar,11000.0,556.28,0.55,LS 5)

11-Apr-201910:59:13

1: TOF MS ES+
100- 567.2727 468
o 529.2907
‘ ‘ 533.3211 547.3510 7082816
| . | 573.2488
11 537.3336 539.3012 545.3414 853.2059 5592944 6632676 704491 | 577.3974
r {0, | " SS1317S | | | 08418 | | T |
o 8 N Y O O T !I|||=111]L”.1|. o |.:‘ SRR S O 4| L S X PO
530.0 535.0 540.0 545.0 550.0 555.0 560.0 565.0 570.0 §75.0 580.0
Minimum: -0.5
Maximum: 5.0 20.0 €0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
. 557.2727  557.2727 0.0 0.0 8.5 20.4 C29 H42 09 Na
£~ §57.2740 -1.3 -2.3 13.5 21.8 C30 H38 N4 05 :Na
557.2705 2.2 3.9 25.5 25.3 €39 H33 N4

HRMS (m/z): calculated for [C30H3sN4Os + Na]: 557.2727, found: 557.2727.

IR (powder, cm™): 3388, 2920, 2112, 1685, 1506, 1369, 1280, 1226, 1045, 1014, 962, 534.

2005
1.15-1

1247

1173

276
330

[-2400000

2200000

-2000000

1800000

1600000

-1400000

-1200000

-1000000

-200000

1 186

4.5

=]

5.0

4.0
f1 (ppm)

3.5

17



24 B @3agens 88 4z 2 NERRRgL  BLIY § 3
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f1 (ppm)
J -AJ\_JIJJ_I " P T ‘A\AJ’\_LJU X
WCED075A.10.ser
Wang WC 075 3mg in CDQL3 at 298.0K 12.04.19, Rettstadt {281,099
Pyi-M3 mass=534 | x. (uiu.w)x ’y
DQF-C0SY e
' {1.90,1.60 !
(546"'8% {2.051. m% [ % 07.132)\.
(s.4iz.os)~. {3262.14 (zn.z.u& w)‘. ¥
) e o %LBLZ 07}
325269 .
32, 513,280} 3,252.8 - . 214280 {099,280
D el AU e e N
{2143,

Ma

i

(zss,;z&
[ ]
(2.99.3.06)\°

%2‘.693.3)

+4.5E+07

14.0E+07

F3.5E+07

F3.0E+07

1-2.5E+07

F2.0E+07

H1.56+07

H1.0E+07

5.0E+06

H0.0E+00

1.0

15

2.0

25

3.0

135

4.0 ﬁ
z

4.5

5.0

155

6.0

165

7.0

175

{5133,
&:)\ °
5.37,3.84) f
(5.38,5.13] (387.5.13] (z.ao,su)\.
513538} {387,538
{5865, 57); ';577 Y / )\ . ° s, ,
)\. .;sm 576} 297, ‘E\; 2.085.43 ¢
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 35 3.0 25 20 15 1.0

40
f2 (ppm)
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/5.54, 125,82
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{5.42,138.71 556, 138.06}
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2.0

2.01

Synthetic Procedures and Characterisation

4'-Amino Cytochalasin H 1i

TCEP, 1.5eq

dioxane/H,0=4.4:1, rt ,0.5h

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) in 2.0 mL dioxane-water mixture
(4.4:1, v/v) was added TCEP (7.0mg, 0.028 mmol, 1.5 eq). The mixture was stirred at room
temperature for 1 hour and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (2 mL) and washed with water (2 mL X 2). The organic phase was dried over MgSOQOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 6.7 mg of desired product (70.2%, 0.013 mmol) as a white solid.

isotopic Mass, Odd and Even Electron lons
rormula(e) evaluated with 16 results within limits (all results (up to 1000) for each mass)
ments Used:

0-50 H:0-80 N:0-2 0:0-10 Na:0-1

~hongqing Q-Tof Premier UPLC-MS
WC 078 400 {4.089) AM (Cen,4, 70.00, Ar,11000.0,556.28,0.55,LS 5)
431.2675.  491.2891
100+ y
g
/o | 492.2951
4132574 | |
3
9 | 531.2830
106.0665 |
i 214.0912 407.2665| | 547.2526
T T T T T 1 T
100 200 300 400 500 600 700
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT
531.283¢ 531.2832 ~-0.2 -0.4 10.0 0.7
531.2835 -0.5 0.9 11.5 0.9
531.2808 2.2 1.1 7.0 1.7
531.2859 -2.9 -5.5 14.5 0.8
531.2800 3.0 5.6 23.5 4.5

Formu

c29

Cc30
c27
Cc32
c39

800

la

H41
H40
H42
H39%
H35

oy

23-Apr-201208:21:54
1: TOF MS ES+
4.41e3

999.5877 1039.5814

miz

N T
900 1000 1100

N 08

N2 05  Na
N 08 Na
N2 05

N2

HRMS (m/z): calculated for [CsoH76N2O10 + Na]: 531.2835, found: 531.2830.
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Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.1 - - -

2 5.56 brs - - - - -

3 3.20 ddd 1.1,4.7,9.4 53.9 CH 1,1,4,5 4,5,10

4 2.11 dd 4.4,4.7 50.2 CH 1,3,5,6,10, 3,5,10

21

5 2.80 m - 329 CH 1,3 4,11,12

6 - - - 148.1 - - -

7 3.86 dd 1.4,10.8 69.6 CH 6,12 8,12

8 2.96 dd 9.8,10.8 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.8 - - -
10a 2.56 dd 9.8,13.7 44.8 CH, 1,3 3,4,12
10b 2.75 dd 4.6,13.7 - - - -

11 1.02 d 6.7 14.1 CHs; 4,5,6 5
12a 5.13 brs - 113.9 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.76 ddd 1.3,9.6, 127.1 CH 7,8, 15 8,14,15

15.4
14 5.40 ddd 4.9,10.2, 138.7 CH 9,15 13,15
15.4
15a 1.82 m - 42.6 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.81 m - 28.4 CH 13,14, 17 22
17a 1.58 dd 2.9,14.3 53.8 CH, 18,19 -
17b 1.89 m 3.1,14.3 - - - -

18 - - - 74.4 - - -

19 5.53 dd 2.3,17.2 138.0 CH - 20

20 5.89 dd 2.1,17.2 126.0 CH 18,19 19

21 5.58 m - 77.2 CH 8,9,19, 20,21 -

23

22 1.06 d 6.3 26.5 CHs; 15, 16, 17 16

23 1.37 s - 31.2 CHs; 17,18, 19 -

1 - - - 130.0 - - -
2’6 6.95 d 8.3 129.8 2xCH 3,4,5,10 3,5
35 6.65 d 8.3 115.3 2xCH 1,4 2,6

4 - - - 145.3 - - -

24 - - 170.1 - - -

25 2.25 s - 20.9 CH3 21,24 -

21
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» L
WCEDO78E.1.ser
Wang WC 078 3.0 mg in CDCI3 3t 298.0 K, 23.04.2019 Rettstadt
amine-pyr H mass=508
DQF-COsY {1.811.0 o
* - KNS 4
{1.92,159]
206,183}/, )90<Q(Lo7,m)s.
@ N
w® L »
1.85,2.06)
. &3 4
[} L = °
o L] ®
© 0o ® 0
] ' L3 E -3
e © -
@ - § ®
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 .5 30 25 2.0 15 1.0
f2 (ppm)
J "
WCMHO78E.1.ser

Wang WC 078 3.0 mg in (DCI3 3t 298.0 K, 23.04.2019 Reftstadt
amine-pyr H mass=508

13C-HSQC

(2.m,32_95\.

{1.01.14.09%
(z.x,zosz%

(L06,26.46)~'

{1.81.28.44]

.
"1.37,31.19)

2.06,42.72

{2,9&174!8% 0}2.75.44.87) 0} %muz.sx)

au.so.xk.

(32&«33.9»)*Q .}1‘8953.B)
1.5853.73)
(336,6957\
(553,7745)\’
Il
i
{6.65115.29] (5-37.11395\' /s.n,uzss)
Y
(5831259} c 45 19700
6.95129.79} » a\,
( 4 5.76127.08}
{5.40,1386535.53,138.01}
LR
T T T T T T : . . . - - L
7.0 6.5 6.0 55 5.0 45 35 3.0 25 20 1.5 1.0

r110

120
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f1 (ppm)
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2.02 4'-(1-(4-methyltriazolyl)) Cytochalasin H 5a

Cul, 0.05 eq
+ __ DIPEAOSeq

/ DMF, rt ,12h

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and propyne (2.0 mg, 0.038 mmol,
2.0 eq, purchased from Acros) in DMF (2 mL) was added Cul (0.2 mg, 0.95 umol, 0.05 eq)
and DIPEA (1.2 mg, 9.5 pmol, 0.5 eq). The mixture was stirred at room temperature for 12
hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (2 mL) and washed with water (2 mL X 2). The organic phase was dried over MgSOQOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 8.2 mg of desired product Sa (76.4%, 0.014 mmol) as a white solid.

Monoisotopic Mass, Even Electron lons

1123 formula(e) evaluated with 22 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-60 H:0-80 N:0-7 0:0-10 Na:0-1

Wang Q-Tof Premier UPLC-MS 13-May-201910:45:34
WC 085 259 (2.658) AM (Cen 4, 70.00, Ar,11000.0,556.28,0.55.LS 5) 1: TOF MS ES+
597.3061 2.73e3
100~
* 598.3124 613.2797
567.3124 ( i
| 14, 1
5§58.3168 I 599.3156 9 264
. 239.3098 ( 559 3212 ’5_732947 580.3423 3/‘ r615.2819 5634.4003 6452717 659,?]81 -
e - : - ey e T A RaRaZEEEL - ' : T e e
540 550 560 570 580 590 660 610 620 630 640 650 660 670
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
597.3061 597.3064 =0.3 == JIER 0.7 €34 H4S5 09 .
597.3053 0.8 1.3 14.5 2.4 C33 H42 N4 05 *Na
587.3077 -1.86 -2.7 17. 3.8 C35 H41 N4 05

HRMS (m/z): calculated for [CsoH76N2010 + Na]: 597.3053, found: 597.3061.
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Chemical Formula: C33H45N405
Exact Mass: 574.3155

Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

2 5.56 brs - - - - -

3 3.31 m - 53.5 CH 1,1,4,5 4,5,10

4 2.18 dd 3.8,5.0 50.2 CH 1,3,5,6,10 3,5,10

5 2.80 m - 32.7 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.87 dd 1.3,10.8 70.0 CH 6,12 8,12

8 2.96 m - 47.3 CH 7,9,13, 20,21 7,13

9 - - - 51.7 - - -
10a 2.77 m - 45.1 CH, 1,3 3,4,12
10b 2.95 m - - - - -

11 1.00 d 6.7 14.1 CHs; 4,5,6 5
12a 5.14 brs - 114.4 CH, 5,6,7 57,11
12b 5.38 brs - - - - -

13 5.78 ddd 1.4,9.7, 127.0 CH 7,8, 15 8,14,15

15.4
14 5.43 ddd 4.8,10.1, 138.8 CH 9,15 13,15
15.4
15a 1.83 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.81 m - 28.6 CH 13,14, 17 22
17a 1.61 m - 53.8 CH, 18,19 -
17b 1.92 dd 3.0,14.4 - - - -

18 - - - 74.3 - - -

19 5.59 brs - 138.2 CH - 20

20 5.85 dd 3.0,16.2 125.9 CH 18,19 19

21 5.58 brs - 77.2 CH 8,9,19, 20,23 -

22 1.07 d 6.5 26.6 CHs; 15, 16, 17 16

23 1.37 s - 31.2 CHs; 17,18, 19 -

1 - - - 137.8 - - -
2’6 7.33 d 8.5 130.4 2xCH 3,4,5,10 3,5
35 7.70 d 8.5 120.8 2xCH 1,4 2,6

4 - - - 120.9 - - -

24 - - 170.2 - - -

25 2.28 s - 21.0 CH3 24 -

4 - - - 144.2 - - -

5 7.73 s - 118.9 CH 4 -

6 2.47 s - 11.0 CH; 4”,5"” -

26



(10000000

7000000

6000000

5000000

(4000000

N
e
==

oo
8%
N

—

Q1
28
o

S

T

68z

T_m.N
Fwe

Feet

it

ooz

Froe

L./ UE+US
1.60E+08

1.50E+08

F1.40E+08

1.30E+08

1.20E+08

1.10E+08

I1.00E+08

9.00E+07

-8.00E+07

7.00E+07

6.00E+07

-5.00E+07

r4.00E+07

-3.00E+07

2.00E+07

E8'H9—

9P

f1 (ppm)

5.0

PEPIT T

L0 BTHIT—
\n 880z

85e1—
[y
o 0b'0ET—
82°9€1
oL L1
LT8E1F
ocser”
Fa ZhbT—
8921

61041
PEPLT—

]

100 90
f1 (ppm)

27



_l_l AL I_M_AA A " |
WCED085A.10.ser
Chongging Wang WC 085 ~1.8 mgin (DCI3 at 298.0K, 24.05.2019, Fohrer "
DQF-Q0SsY
- ° e 4
' Y’
0 ©
® o 8 0
3 o o ° 0@ »
(] .
]
3 . o ' B g 8% 0 )
0 ] oe 0
14
- " (-] -]
J . 0 0 '
0 ) °
= #° ,d — e ® .
= .. ® L] '] .
o
. ’ b o
T 6 .
8.0 75 7.0 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
2 (ppm)
WCMCD85A.10.5er
__|Chongging Wang WC 085 ~1.8 mgin (DCI3 at 298.0K, 24.05.2019, Fohrer o o
—HMBC o e o
— [}
i o (nz‘x,zz.nK . 8 & g. oy "
(sw,usz&
= (] G | jes.33 2965171 5 /3 - ®C 0
3 {555,559 ”f N : {2551 2.795335} A [y
= 50121 (279,50, e . L)
97,6,
— ° o 0 oo
_ {5.6.77.28] {296,724 .
) ; RN \ ' ® *
{5.8,77.20] \5.5377,3}
. 7.70,120.85) ° °
— % @0 {5.5812401, ®.17.08 29412520,
= 7.70,13041} b K {294,130, Jz.?s,msz) o ®
pR— . ;]
7.70,187.77; {5.58138.2 {294,381 2.76,137.87}
= 57.73122) EK \SJ 2 = 6 @
4 5.58,138.26} (3.35,147.72& 3.31,137.04)
-1 ® ° ° o @ ’
(5.59,170.19\ {228,17.
4 (3.29,17443& “2‘95174%
334,174.26)
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0
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WCMHO85A.10.ser

Chongging Wang WC 085 ~1.8 mgin CDCI3 at 298.0K, 24.05.2019, Fohrer

T 13CHSQC

‘H (1Tl

7.70,120.83)

i
(7.33’13«135&6
'

L

{247, m.s;)\’
(z.zz;.zo.'za%L

(Z.NBZ.&R.

206,42.93}
2.9545.06)

"(z.m,son %1.&3,42.74)
m,szwg\e

192,53.78)

{296,47.2
{33153.0) {27745/

{3.87,70.02
(555,77.11)\ )\‘

{5.1411436;

‘\sza,m.zs)

(578126398
® o
585,125,585}

{543,138.77}559.138.4}
0s

{1.00,14 12“
(107265
u 1,2357% k'

i
137,31.21}

1.0

f1 (ppm)
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2.03  4'-(1-(4-phenyltriazolyl)) Cytochalasin H 5b

Cul, 0.05 eq
DIPEA, 0.5 eq

DMF, rt ,12h

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and phenylacetylene (4 mg, 0.038
mmol, 2.0 eq, purchased from Acros) in DMF (2 mL) was added Cul (0.2 mg, 0.95 umol,
0.05 eq) and DIPEA (1.2 mg, 9.5 umol, 0.5 eq). The mixture was stirred at room temperature
for 12 hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved
in EtOAc (2 mL) and washed with water (2 mL X 2). The organic phase was dried over
MgSOq, filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and
purified by LCMS to afford 7.4 mg of desired product (61.8%, 0.011 mmol) as a white solid.

Monoisotopic Mass, Odd and Even Electron lons

721 formula(e) evaluated with 31 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-50 H:0-80 N:0-4 0:0-10 Na:0-1

Chongging Q-Tof Premier UPLC-MS 23-Apr-201909:37:41
WC 079 777 (7.953) AM (Cen,4, 55.00, Ar,11000.0,556.28,0.55,LS 5) f TOF MS ES*
100- 559.3077 87.1
144.9845
) | 619.;3334559'3213
[ 11'46.9854 5603161 |
p
. 229.1438 ! ‘
| 457.4017 1 )31
1 | 154.9905 | 423.2273 561.3169 po0.3118
I i it
041 ‘ A | 263.1743279.0845 | i 685.2571
- T T T vk 4 r - T T ey et iz
100 150 200 250 300 350 400 450 500 ! 550 600 650
Minimum: 0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
659.3218 -0.2 =03 16.5 2773G15.8 <C3% H4T 09
=, ) -0.8 18.0 2773019.8 C40 H46 N 06 Na
¢.9 1.4 18.5 2773012.0 C38 H44 N4 05 Na
_.J.~ 1.7 17.0 2773019.0 C37 H45 N3 08

HRMS (m/z): calculated for [C40H46N10¢ + Na]: 659.3223, found: 659.3218.
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5b

phenyl acetylene-Pyr H
C38H44N405
Exact Mass: 636.3312

Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.2 - - -

2 5.56 brs - - - - -

3 3.32 m - 53.3 CH 1,1,4,5 4,5,10

4 2.17 dd 3.8,5.0 50.2 CH 1,3,5,6,10 3,5,10

5 2.80 m - 32.7 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.85 dd 1.6,10.7 69.7 CH 6,12 8,12

8 2.95 m - 47.1 CH 7,9,13, 20,21 7,13

9 - - - 51.6 - - -
10a 2.65 m - 44.9 CH, 1,3 3,4,12
10b 2.81 m - - - - -

11 0.99 d 6.7 13.9 CH3 4,5,6 5
12a 5.13 brs - 114.2 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.74 ddd 1.4,9.7, 126.9 CH 7,8, 15 8,14,15

15.4
14 5.44 ddd 4.8,10.1, 138.6 CH 9,15 13,15
15.4
15a 1.82 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.79 m - 28.3 CH 13,14, 17 22
17a 1.58 dd 29,144 53.9 CH, 18,19 -
17b 1.89 m - - - - -

18 - - - 74.4 - - -

19 5.58 brs 2.3,16.2 138.1 CH - 20

20 5.87 dd 3.0,16.2 125.6 CH 18,19 19

21 5.59 brs - 77.0 CH 8,9,19, 20,23 -

22 1.06 d 6.5 26.5 CHs; 15, 16, 17 16

23 1.35 s - 31.1 CHs; 17,18, 19 -

1 - - - 136.3 - - -
2’6 7.34 d 8.5 130.3 2xCH 3,4,5,10 3,5
35y 7.78 d 8.5 120.8 2xCH 1,4 2,6

4 - - - 138.1 - - -

24 - - 170.2 - - -

25 2.26 s - 20.9 CH3 24 -

4 - - - 148.5 - - -

5 8.18 s - 117.0 CH 4 -

6“ - - - 129.6 - - -

711" 7.92 dd 14,8.4 125.7 2xCH 4", 9 8", 10"

9“ 7.40 dd 8.4,18.6 128.5 CH 7 11“ 8", 10"

810 7.47 dd 7.4,8.4 128.7 2 xCH 6" 7 11“
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WCEDO79E. 1.ser

Wang WC 079 3.0 mg in CDCI3 at 298.0 K, 24.04.2019 Rettstadt
Click phenyl acetylene, mass=636

DQF-COSY

?;?o;‘.‘:;§

(5.77,2.99)\ﬁ

1

5755.46)
(s.szs.eo)\’/ > }
% o Ysssss)
= o
542578}

740,758}

{7.78,7.39
>;sz7‘sx)
b ¢ 7.36,7.80}
{7.49g.9: }
.0 ;)\

(z.so,1.ozk.

(3,31,2,21&{3.812.21&

{180, Losk e

{1881,

{2.051.85] 3 Q106,184
FENTTN
. .YI.SLZ.W)

(335239)\ (32,2.81 gzm,z.s?) }217,283) (0.99,2.83)\
éZJBB.?& (Zl&,lBSK

3.31,2.76)

. (z.w,z.ss\

(z.w,s.x.\

(205,545)\ /1.815.43)

8.0 75 7.0 6.5 6.0 55 5.0

ol

WCMQD79E.1.ser
Wang WC 079 3.0 mg in (DCI3 3t 298.0 K, 24.04.2019 Rettstadt
Click phenyl acetylene, mass=636
13C-HMBC (s.m,zusk.
{5.7642.83] 5.37,3275)
o )\ 5.58,47.15}
9
(s«.sau\
{(58677.3Y ,
] 5.38,60.83}
)%' é%ssxa,:u.«w)
{7.m,121.1
] {5.58,125.82]
N . :'92123?}7.3613049) \
1 omimos $ f 3813615} s
s.m,m.s»a '
o‘7.91,14&5«»
(ss,mzo\
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(z‘ss,su,'z)\g /2-79:503)( o
P4 g

(zss,eask

(1&5,114.42&
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\ {2.78130.

(2.9613852& )
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WCMHO79E.1.ser

Wang WC 079 3.0 mg in (DCI3 at 298.0 K, 24.04.2019 Reftstadt

Click phenyl acetylene, mass=636
13C-HSQC

{2.26,20.90]

{0.95 13.32%

{1.06,26.46]
(1.79,2&30)*’ \'

(2.30,32.65% ) 9

{1.35,31.06}

10

30

140

204,42.65)
{295,47.08] 42 784450} I;
s ?ko )*ﬁ 217,50, 1 1 814255}
1.90,53.56)
(3.95595%‘
(s.mn.oo)"
(51311421
818,165}
‘! 7312“75 "Ws3711415)
{752,125, (s74,ue.m£-“7'u5“)
W7 .34,130.77} '
557,125.59)
47,128,66)
{5.44138,
)
;s.ssmw)
T T T T - - . T T T T T - - -
8.5 8.0 7.5 7.0 6.0 55 5.0 4.5 4.0 3.5 3.0 25 20 15 10
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2.04 4'-(1-(4-p-bromophenyltriazolyl)) Cytochalasin H 5¢c

Cul, 0.05 eq

Br
i /©/ DIPEA, 0.5 eq
& DMF, rt,12h

Br

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and p-bromophenylacetylene (6.8
mg, 0.038 mmol, 2.0 eq, purchased from Acros) in DMF (2 mL) was added Cul (0.2 mg, 0.95
umol, 0.05 eq) and DIPEA (1.2 mg, 9.5 pmol, 0.5 eq). The mixture was stirred at 80 °C for
12 hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (2 mL) and washed with water (2 mL X 2). The organic phase was dried over MgSOQOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 8.1 mg of desired product (60.6%, 0.011 mmol) as a white solid.

Monoisotopic Mass, Even Electron lons

2383 formula(e) evaluated with 54 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-60 H:0-80 N:0-7 O:0-10 Na:0-1 Br 0-1

Wang Q-Tof Premier UPLC-MS 13-May-201910:36:51
WC 084 292 (2.995) AM (Cen 4, 56.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
100+ 739.2278 960
] 737.2313

|

|

|

%

738.2346 740.2336
\ | i

|
7412347
742.2E57

743.2987 74413113

| 739.1603 | 740.1634 |
733.2354 _734.2995 735.3043 736.8325 | 737.9262 \ 4
T e

T T T v P T 7 T MIZ
733.0 734.0 735.0 736.0 737.0 738.0 739.0

T -
743.0 7440 745.0

L . . -
740.0 7410 7420

-0.5
5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
TS0 o L T 2L -0.2 =013 18.5 (1o 5] C38 H43 N4 05 Na Br
737.2317 -0.4 -0.5 38.5 357.4 c H30 N4 O Na
737.2304 0.9 1.2 33.5 356.6 C

H34 05 Na

HRMS (m/z): calculated for [C3sH43N4+OsBr + Na]: 737.2315, found: 737.2313.
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Chemical Formula: C3gH43BrN4O5

Exact Mass: 714.2417

Position [ M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.4 - - -

2 5.56 brs - - - - -

3 3.33 m - 53.4 CH 1,1,4,5 4,5,10

4 2.18 dd 3.8,5.0 50.3 CH 1,3,5,6,10 3,5,10

5 2.81 m - 32.7 CH 1,3 4,11,12

6 - - - 147.6 - - -

7 3.88 dd 1.6,10.7 69.9 CH 6,12 8,12

8 2.95 m - 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.7 - - -
10a 2.80 m - 44.9 CH, 1,3 3,4,12
10b 2.97 m - - - - -

11 1.02 d 6.7 14.1 CH; 4,5,6 5
12a 5.15 brs - 114.3 CH, 5,6,7 57,11
12b 5.39 brs - - - - -

13 5.76 ddd 1.4,9.7, 127.0 CH 7,8, 15 8,14,15

15.4
14 5.41 ddd 4.8,10.1, 138.7 CH 9,15 13,15
15.4
15a 1.83 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.81 m - 28.5 CH 13,14, 17 22
17a 1.61 dd 29,144 53.7 CH, 18,19 -
17b 1.89 dd 3.0,14.4 - - - -

18 - - - 74.4 - - -

19 5.58 brs - 138.3 CH - 20

20 5.88 dd 3.0,16.2 125.7 CH 18,19 19

21 5.58 brs - 77.1 CH 8,9,19, 20,23 -

22 1.07 d 6.5 26.5 CHs; 15, 16, 17 16

23 1.35 s - 31.2 CH; 17,18, 19 -

1 - - - 136.1 - - -
2’6 7.38 d 8.5 130.5 2xCH 3,4,5,10 3,5
35y 7.78 d 8.5 121.0 2xCH 1,4 2,6

4 - - - 120.9 - - -

24 - - 170.2 - - -

25 2.28 s - 20.9 CH3 24 -

4 - - - 147.5 - - -

5 8.20 s - 117.4 CH 4 -

6“ - - - 129.1 - - -

711" 7.82 dd 14,8.4 127.4 2xCH 4", 9 8", 10"
810 7.61 dd 7.4,8.4 132.0 2 xCH 6" 7 11“
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WCEDOBAE. 1.ser
Chonaging Wang WC 084 ~1.8 mgin CDCI3 at 298.0 K, 23.05.2019 Fohrer
mass = 714

DQF-Q0SY
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Ll (] ¢
o 1§ ¢ b
.6 86 [
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§ 0
]

N (T

WCMQDB4E.1.ser
Chongging Wang WC 084 ~1.8 mgin (DCI3 at 298.0 K, 23.05.2019 Fohrer
mass = 714
13C-HMBC
T e
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WCMHOB4E.1.ser

Chongging Wang WC 084 ~1.8 mgin (DCI3 at 298.0 K, 23.05.2019 Fohrer
mass = 714
13C-HSQC

" (5.5&77.05)\

8.20,11740}
V ';7‘78, 120.99}

(7.82,127.5)\0
° J761,132.04
&

13813051}

{5.88,125.74]
{5.41,13874]

5.57,125.76}

5.58,138.25}

(sss,m.zz)\ /515,114.31)
(5.7612(».;%~ 544,126.57}
\}

(1.ozx4.1z)\

(1.31.23‘45)‘. {10726 “\
> .

{135,317
2.06,42.75

{22820,

(2.31.32‘70\
2,80.44.56)
. (2.95,4721¥ j{z.m,snzs)\ 1.8342.70}
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2.05 Biotin propargyl ester 6a

o o)
HN" NH + K,CO4/THF (dry) HNXNH Vi
H H OH z e H 0o
o~ 55°C,N,, 12h A~
s o) '
s o}
1 2 6a

To a stirred solution of bioetin (100.0 mg, 0.41 mmol, 1.0 eq, purchased from Sigma-Aldrich)
and propargyl bromide (0.ImL, 0.82 mmol, 2.0 eq, purchased from Acros) in dry THF (4
mL) was added K>COs (50.0 mg, 0.49 mmol, 1.2 eq). The mixture was stirred at 55 °C for 12
hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (4 mL) and washed with water (3 mL X 2). The organic phase was dried over MgSOQOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 69.0 mg of desired product ( 59.7%, 0.230 mmol) as a white solid.

H NMR (500 MHz, CDCls): § (Hz) = 4.70 (d, J = 2.5 Hz, 2H), 4.56 (m, 1H), 4.37 (m, 2H),
3.20 (m, 1H), 2.95 (dd, J= 5.0 and 12.9 Hz, 1H), 2.77 (d, J= 12.9 Hz, 1H), 2.51 (t, J= 2.5
Hz, 2H), 2.41 (t, J= 7.1 Hz, 2H), 1.73 (m, 2H), 1.50 (m, 2H), 1.27 (m, 2H).

13C NMR (125 MHz, CDCl3): 6 = 172.6, 163.1, 79.5, 75.5, 62.0, 60.3, 55.2, 51.9, 40.6, 33.6,
29.8, 28.3, 24.6.

HRMS (m/z): calculated for [C13H18N203S + Na]: 305.0936, found: 305.0936.
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NH16" 5"// "
H15" .,  7"0 4

10|| O
6a

Position ([ M JunfHz &¢ HSQC HMBCH to C H-H COSY
4" 2.51 t 2.5 75.5 CH 5”7,6” 5”
5” - - - 79.5 - - 6"
6” 4.70 d 2.5 51.9 CH; 4”,6” 5”
7" - - - 172.6 - - -

8” 241 t 7.1 33.6 CH; 77,97 9”
9a” 1.50 m - 28.3 CH; 8”,10” 8”
9b”’ 1.73 m - - - - -
10” 1.27 m - 29.8 CH; - -
11” 1.73 m - 24.6 CH; 9”,12” 12"
12" 3.20 m - 55.2 CH 9” 11”,15”
13a” 2.77 d 12.9 40.6 CH, 12”,14” 14”
13b* 2.95 dd 5.0,12.9 - - - -
14" 4.56 m - 60.3 CH 12,137, 17" 13”,15”
15" 4.37 m - 62.0 CH 12,137, 17" 12”,14”
17” - - - 163.1 - - -
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mass = 282 {252,33.53]
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2.06 Biotin but-3-ynyl ester 6b



o o)

HN" NH + Ko,CO3/THF(dry) HN" NH
Br 203 y
H H OH ///\/ —— H H O\/\Q
5 /\/\« 55°C, Ny, 12h ) /\/\«

s o) s o
1 2 6b

To a stirred solution of bioetin (100.0 mg, 0.41 mmol, 1.0 eq, purchased from Sigma-Aldrich)
and 1-bromo-but-3-yne (80.0 mg, 0.61 mmol, 1.5 eq, purchased from Sigma-Aldrich) in dry
THF (4 mL) was added K>COs (50.0 mg, 0.49 mmol, 1.2 eq). The mixture was stirred at 55
°C for 12 hours under nitrogen and the solvent was removed in vacuo. The residue was
dissolved in EtOAc (4 mL) and washed with water (3 mL x 2). The organic phase was dried
over MgSQs, filtered and evaporated to dryness in vacuo. The residue was dissolved in
MeOH and purified by LCMS to afford 100.2 mg of desired product (82.6%, 0.313 mmol) as
a white solid.

H NMR (500 MHz, CDCL): § (Hz) = 4.54 (m, 1H), 4.35 (m, 1H), 4.21 (t, J = 6.8 Hz 2H),
3.19 (m, 1H), 2.96 (dd, J = 5.1 and 12.8 Hz, 1H), 2.75 (dd, J = 1.0 and 12.8 Hz, 1H), 2.55
(ddd, J=2.7, 6.8 and 13.5 Hz 2H), 2.39 (t, J = 7.4 Hz, 2H), 1.73 (m, 2H), 1.71 (m, 1H), 1.46
(m, 1H), 1.28 (m, 2H).

13C NMR (125 MHz, CDCl3): 6 = 173.3, 163.1, 80.1, 69.9, 62.0, 61.9, 60.1, 55.2, 40.6, 33.7,
29.7,28.1,24.7.

HRMS (m/z): calculated for [C14H20N203S + Na]: 319.1092, found: 319.1087.

0O
18" JI7"
HN™ "NH 16" 5" )
A2 e
S12n 10 O

6b
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Position 6u M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY
3” 2.04 dd 2.6,5.3 69.9 CH 4”,5”,6” 5"
4" - - - 80.1 - - -

5” 2.55 ddd 2.7,6.8, 19.0 CH, 37,4”,6" 3”7, 6"

13.5

6" 4.21 t 6.8 62.0 CH, - 5”

7" - - - 173.3 - - -

8” 2.39 t 7.4 33.7 CH, 77,97, 11" 9”
9a” 1.46 m - 28.1 CH, 8”,12” 8”
9b” 1.71 - - - - - -
10” 1.28 m - 29.7 CH, -

11” 1.73 m - 24.7 CH, 9”,12” 12”
12” 3.19 m - 55.2 CH 9” 11”7, 15"
13a” 2.75 dd 1.0,12.8 40.6 CH, 12”7, 14” 14”
13b“ 2.96 dd 5.1,12.8 - - - -
14” 4.54 m - 60.1 CH 12”7, 13”7, 17" 13", 15”
15” 4.35 m - 61.9 CH 12”,13”,17"” 12”,14”
17" - - - 163.1 - - -
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WC 094a Mass=296
13C-HMBC
{204,19.01
— 9 {3.182832 ETTES o et
.1 39,28, L,
= 5 . u,m;’ng% .
— (453,40 4364051} {2.82,4052 ® | @ 7
— K té = w\ 0 (ns,n.n?
{4.36,55.23, {27555.3 {148,55.31]
— (275602 2046227, {17161
= 0 %«5655.21) . . ’g ¢ 7\ ¢ sg;.nss.n)
@ 59‘95% 55,62,
— = @
é (2.55,3&13% (zosm.s)\
t
(znzus‘zs)\
{4.36,163.14
e o 0
%4.56163.11} é {239,173.28] (1.72.17330%
T T T T T T T T T T T T T T T T T T T
5.0 48 46 44 4.2 4.0 38 36 34 32 3.0 26 24 22 2.0 18 1.6 14
2 (ppm)
VCMHO94F.1.ser '
Wang WC 094 2.0 mg in CDCI3 at 298.0 K, 12.07.2019 Rettstadt {2.55,8!
WAC 0043 Mass=296 o 0
13C-HSQC g
(zss,mszks {1.73,24.70}, 1,
] )N
— ' i l@ 1.28,2973}
3 X171, 250} f
B0 '
7‘7)? .
|
(2'%’”.% ;”}2.7540‘47)
(151,50.9%1
(319,5511)@
{4,54,60.08]
— 2elle) Hiane0n {2558,
— T "
%4 Be189)
{2.04,6866; '
T T T T T T T T T T T T T T T T T T T T
48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10
f2 (ppm)

L45

f1 (ppm)

f1 (ppm)

47



2.07 Biotin pent-4-ynyl ester 6¢

o o)

N

HN NH K,CO/THF(dry) HNXNH \/\///
OH /\/\Br —> {4 H o)
/\/\\{ 55°C, Ny, 12h W~

S o]
1 2 6c

To a stirred solution of bioetin (100.0 mg, 0.41 mmol, 1.0 eq, purchased from Sigma-Aldrich)
and 1-bromopent-4-yne (90.0 mg, 0.61 mmol, 1.5 eq, purchased from Alfa Aesar) in dry THF
(4 mL) was added K>CO3 (50.0 mg, 0.49 mmol, 1.2 eq). The mixture was stirred at 55 °C for
12 hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (4 mL) and washed with water (3 mL X 2). The organic phase was dried over MgSOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 96.0 mg of desired product (75.6%, 0.288 mmol) as a white solid.

'"H NMR (500 MHz, CDCL): J (Hz) = 4.53 (m, 1H), 4.33 (m, 1H), 4.19 (t, J = 6.3 Hz 2H),
292 (dd, J=5.0 and 12.8 Hz, 1H), 2.78 (d, J = 12.8 Hz, 1H), 2.29 (m, 2H), 1.99 (t, J = 2.6
Hz, 1H), 1.87 (m, 2H), 1.73 (m, 2H), 1.71 (m, 1H), 1.48 (m, 1H), 1.28 (m, 2H).

13C NMR (125 MHz, CDCl3): 6 = 173.6, 163.6, 83.1, 69.5, 62.9, 62.0, 60.1, 40.3, 29.7, 28.6,
27.6,24.8,24.7,15.4.

HRMS (m/z): calculated for [CisH22N203S + Na]: 333.1249, found: 333.1246.

0] 47
8"
"NH 16" 6" g 7 3
ﬁm 5" 9" g0 4"
n 7"
13 e 11 10"
6¢c
Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

3” 1.99 t 2.6 69.5 CH 4”,5"”,6” 5”
4” - - - 83.1 - - -

5 2.29 m 15.4 CH, 37,4”,6" 3”7, 6"

6" 1.87 m - 27.6 CH, - 5”
7" 4.19 t 6.3 62.9 - - -

8” - - - 173.6 CH, 77,97, 11" 9”
9a” 1.48 m - 28.6 CH, 8”,12” 8"
9b”’ 1.73 m - - -

10” 1.28 m 29.7 CH, - -
11”7 1.73 m 24.7 CH, 9”,12” 12”7
12" 1.71 m - 24.8 CH 9" 11”7, 15”
13a” 2.78 d 12.8 40.3 CH, 127, 14" 14"
13b* 2.92 dd 5.0,12.8 - - - -
14" 4.53 m - 60.1 CH 12”,13”,17” 13”7, 15”
15" 4.33 m - 62.0 CH 12”,13”,17” 12”7, 14"
17” - - - 163.6 - -
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2.08 4'-Biotin-triazole-linked Cytochalasin H 7a
. o
N HNXNH Cul, 0.05 eq
. M 0. _DIPEA0S5eq N
OH 2S§/\/\\g DMF, it ,12h O ‘N))
1h 6a HN%NHH o 7a
H%““/’\,\/\o

S

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and 6a (10.7 mg, 0.038 mmol, 2.0
eq) in DMF (2 mL) was added Cul (0.2 mg, 0.95 pmol, 0.05 eq) and DIPEA (1.2 mg, 9.5
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (2 mL) and washed
with water (2 mL X 2). The organic phase was dried over MgSQg, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 8.6
mg of desired product (56.4%, 0.010 mmol) as a light yellow solid.

Monoisotopic Mass, Odd and Even Electron lons
801 formula(e) evaluated with 34 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:20-50 H:30-100 N:0-6 0:0-10 Na:0-1

S: 0-1

Wang Q-Tof Premier UPLC-MS 22-May-201911:14:39
WC 093 632 (6.462) AM (Cen 4, 70.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
100- 799.3845 o977
|
1
800.3914
0/() 'd
839.3773
108.0816 840.3750
( v
.146.9822 X 739.3702
oLl 2371085 3432569 oi5 2aa7 39.3702 | 18413922 9753903 13157261
AR T T 7 T T IRERANRSEEsmsans aRRE RIS o
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Minimum: -0.5
Maximum: 5.0 20.¢ 60.0
Mass Calc., Mass mba PPM DBE i-FIT Formula
839.3773 839.3771 0.2 0.2 ol 105 €50 H56 010 Na
839.3778 ~-0.5 -0.% 18.5 1.2 C43 HS¢ N6 03 Na S
839.3768 0.5 0.6 26.5 1.3 C48 HS51 N6 038 °

HRMS (m/z):

calculated for [C43Hs6N6OsS + Na]: 839.3778,

found: 839.3773.
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6%

151!
NH

17 HN{%E’:‘M7" 6 7a
18‘|'—| S 13"12" 9" O
19"
Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.8 - - -

3 3.33 m - 53.7 CH 14,5 4,5,10

4 2.15 t 4.3 50.5 CH 3,5 3,5,10

5 2.82 m - 329 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.86 d 10.8 69.6 CH 5,6,8,12,13 8,12

8 2.97 m - 47.2 CH 1,7,9,13,21 7,13

9 - - - 51.9 - - -
10a 2.74 m - 45.1 CH, 1,3 3,4,12
10b 2.94 dd 4.8,13.5 - - - -

11 1.07 d 6.7 14.4 CHs; 4,5,6 5
12a 5.15 brs - 114.2 CH, 5,6,7 57,11
12b 5.39 brs - - - - -

13 5.74 ddd 1.4,9.6, 127.0 CH 7,8, 15 8,14,15

15.5
14 5.42 ddd 4.8,10.3, 138.8 CH 9,15 13,15
15.5
15a 1.82 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.82 m - 28.5 CH 13,14, 17 22
17a 1.61 m - 53.8 CH, 18,19 -
17b 1.91 m - - - - -

18 - - - 74.3 - - -

19 5.58 brs - 138.2 CH - 20

20 5.88 dd 2.7,16.5 125.9 CH 18,19 19

21 5.52 brs - 77.4 CH 8,9,19, 20,23 -

22 1.06 d 6.5 26.5 CHs; 15, 16, 17 16

23 1.35 s - 31.2 CHs; 17,18, 19 -

1 - - - 130.6 - - -
2’6 7.33 d 8.2 130.6 2xCH 3,4,5,10 3,5
35 7.75 d 8.2 120.9 2xCH 1,4 2,6

4 - - - 138.2 - - -

24 - - 170.2 - - -

25 2.27 s - 21.0 CHs; 21,24 -

4” - - - 145.1 - - -

5” 8.16 s - 119.6 CH 4 -

6" 5.34 s - 25.5 CH, 4", 5" 7" 7

8“ - - - 173.5 - - -

9“ 2.43 t 6.9 33.6 CH, 8", 10" 10, 12
10 1.67 m - 28.3 CH, 8,9, 11, 9, 11"

12“, 13"
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11 1.48 m - 28.1 CH; 9, 10“,12“, 10

13
12 1.73 m - 24.6 CH, 11,13, 14, 9"
13" 3.15 m - 55.3 CH 11, 14 14“
14" 4.25 dd 4.4,7.8 61.6 CH 16“ 13 18"
16" - - - 163.3 - - -
18" 4.48 m - 60.1 CH 13" 16" 14" 19"
192" 2.69 m - 40.6 CH, 13", 18" 18“
19b* 2.94 m - - - - -
= BN R:
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' {5.42138.80)5.58.13821}
Essa,m.m) 140
T T T T T T T T T T T T T T T T
85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0
2 (ppm)

1 (ppm)

f1 (ppm)

56



2.09 4'-Biotin-triazole-linked Cytochalasin H 7b

Cul, 0.05 eq

HN™ NH DIPEA, 0.5 e
o T —(L

HﬁH/\/\‘g DMF, rt,12h /JN?,
6b o>LNHH d -
1ﬁﬁ:ﬁ§ﬂw/'ﬂ\¥~<b

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and 6b (11.2 mg, 0.038 mmol, 2.0
eq) in DMF (2 mL) was added Cul (0.2 mg, 0.95 pmol, 0.05 eq) and DIPEA (1.2 mg, 9.5
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (2 mL) and washed
with water (2 mL X 2). The organic phase was dried over MgSQg, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 9.6
mg of desired product (61.9%, 0.011 mmol) as a white solid.

Jtopic Mass, Even Electron lons ;
Jrmula(e) evaluated with 89 results within limits (all results (up to 1000) for each mass)

2nts Used:

-65 H:0-80 N:0-8 0:0-11 Na 01 S 0-1
g Q-Tof Premier UPLC-MS 37!
C 094 273 (2.804) AM (Cen,4, 20.00, Ar,11000.0,556.28,0.55.LS 5) 18.JT£81F9A14%357$2+4

100 853.3936 a

1 767

1

]

854.4055

| |

855.3963
‘ 853.2644 [
850.9172
o L8s0.9172 PR 8573884 } _— ‘ . B093289
852.0 854.0 856.0 858.0 860.0 862.0 864.0 8660 : 8680 8700
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
853.3936 0.1 0.1 18.5 0.3 C44 HSE N6 D8 Na S
-0.4 -0.5 34.5 14.1 C58 H53 N4 O §
-0.5 -0.6 27.5 2.7 €52 H54 N4 06 | Na
0.8 0.9 22.5 1.5 C51 H58 010 Na

HRMS (m/7): calculated for [C44HssNeOsS + Na]: 853.3935, found: 853.3936.
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) "
16" 15

. NH, 1190 o 47 5 7
17" HN H "
H%‘H‘% 7
18" S 13"12" 9 O
19"
Position 6u M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 175.2 - - -

3 3.33 m - 53.9 CH 14,5 4,5,10

4 2.13 m - 50.4 CH 3,5 3,5,10

5 2.83 m - 329 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.87 dd 1.7,11.0 69.5 CH 5,6,8,12,13 8,12

8 2.97 dd 5.0,11.0 47.1 CH 1,7,9 13,21 7,13

9 - - - 52.4 - - -
10a 2.73 dd 1.1,12.9 45.1 CH, 1,3 3,4,12
10b 2.93 dd 5.0,12.9 - - - -

11 1.10 d 6.7 14.3 CHs 4,5,6 5
12a 5.15 brs - 114.1 CH, 56,7 57,11
12b 5.40 brs - - - - -

13 5.74 m - 126.8 CH 7,8,15 8,14, 15

14 5.44 m - 138.8 CH 9,15 13, 15
15a 1.80 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.80 m - 28.6 CH 13, 14,17 22
17a 1.61 m - 53.6 CH, 18, 19 -
17b 1.88 m - - - - -

18 - - - 74.2 - - -

19 5.55 brs - 138.2 CH - 20

20 5.87 dd 2.9, 16.4 125.7 CH 18, 19 19

21 5.49 brs - 77.3 CH 8,9,19, 20,23 -

22 1.07 d 6.5 26.5 CHs 15, 16,17 16

23 1.35 S - 31.2 CHs 17,18, 19 -

1 - - - 130.7 - - -
2’6 7.34 d 8.2 130.6 2xCH 3,4,5,10 3,5
3’5 7.74 d 8.2 120.6 2xCH 1,4 2,6

4 - - - 137.9 - - -

24 - - - 170.1 - - -

25 2.26 s - 20.9 CHs 21,24 -

4" - - - 145.1 - - -

5 7.93 S - 119.6 CH 4" -

6“ 3.18 m - 25.6 CH, 4", 5", 7" 7

7 4.21 m - 61.7 CH, 6, 8" 6"

8" - - - 173.4 - - -

9“ 2.39 m - 33.7 CH, 8", 10" 10“, 12“
10“ 1.71 m - 28.2 CH, 8,9 11“, 9 11“

12, 13“
11“ 1.46 m - 28.1 CH, 9“,10",12", 10
13“
12 1.69 m - 24.6 CH, 11, 13“, 14", 9"

58



14"
1311’ 1811

11, 14"

CH

55.2

3.16
4.34

131:

1611

CH

61.8
163.2

14

16“

14, 19“

1311’ 16“

CH

60.0

4.53
2.72
2.95

181l
19a“

18“

1311’ 18“

CH;

40.5

19b“

-14000

13000

12000

11000

$ELLLLE583 115000
—_—— SN

ne2YLTR
$9399299%
ik

o8rg

4.0

5.0

7.0

75

8.0

f1 (ppm)
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8% o g e aas g 2 2 |8 8 =5s538525%33R8 R {883
EBE B % HERR HRK RR I g |T % 953 HAEEE%¥Y? B BEIRS
Vil | | N2 Sy N [ Ve NVIe&2200 1 F2NN
1
: |
! ! |
| R W T 1 Y S
r T T r T T - ~ - T T T T T + - T
300 170 160 10 140 130 120 110 100 90 70 60 50 40 30 2
f1 (ppm)
NI | . hﬂh.l“lgl_//k)\l "
VICEDOO4E.1.ser

SN I Y1 1Y

Wang WC 094 1.5 mg in (DCI3 at 298.0 K, 25.06.2019 Rettstadt
mass=830

DQF-COSsY
(4.222‘%
{85229
(«483.19)\ J«zs.z.m “
e
4544,
45“”&:13 ?&.453}
04 - © :
®
" o

{182,107,
\ ¢
(137,1.71% (1.901.60)\3

%ﬁ (1.04,181&
(z.ss,zm\ , =) ©

& ‘ (1.70.239&

{2.922.74 ® 0
q&sﬂus,zm °

®

(2.703.33\

{254,421
(3.7,4.44] 317434 %
'}2,934.53)

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
60 58 56 54 52 50 48 46 44 42 4.0 38 f326(pp 3.)4 32 30 28 26 24 22 20 18 16 14 12 10
m,

-19000
18000
17000
16000
15000
14000

12000
11000

10000

r4.0

r4.5

f1 (ppm)
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WCMQD94E.1.5er
Wang WC 094 1.5 mg in (DCI3 at 298.0 K, 25.06.2019 Reftstadt {4.21,19.00 , J
mass=830 J 1m489}
13C-HMBC (118,28.23)\ (7_39 {1 712323 de
{1 72,1174 0% 11453386}
(452‘4093& 0}&35,40,53) L] ‘< ® °
(7.:5,4508)\ ' N
{257,241
(4515535% /435,95.30} o K 274,539 {14, ssnz& .
9 8 {3.19, s;os& , {1.7, GL%)&L 1526
\419 59.95) (228695
{5.857421 4
| v
\ {4.21,80.13 “297,69“52} ]
* 9 '
i
(3.37,11424&
(7.73,120.74& (na,:zo.u)\
(ssmzs.ss& (3.37,127.07\ }).97,125.5}
7.3 mw&
{7.73,13790] 134,597} (SB7,138.17K {297.137.7:
]
j. 2,145.10) (29, 147.71& {3,1314510\
[
(4.2163.18\ j435,163-15)
(«zmnzzké P p— (z.n.msské le-v.uo.lz; I
i
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 35 3.0 25 20 15 1.0
f2 (ppm)
WCMHO%4E.1.ser
Wang WC 094 1.5 mg in CDCI3 at 298.0 K, 25.06.2019 Rettstadt
mass=830 (1.10,1432\c
13C-HSQC o } 0
3.1825.8 169,24
{ \ {2.5518.93; (1802856 17126.18) .
(2.39,3172 (1468,
{13531.23]
295,40.5: 272,405
f Jk' .} 2 1.80,43.08}
osraa 2.7345.11} \
{3515, (zu . 2.0642.72)
78\ \’}116.55 .16} 3’)\ 188,53.96)
(«:mw)‘ 421,616} 3.3353.85) \Lsx,n.sz)
wsaeaf e N
.
i
{5.49,77.34]
{
. A .
(s.xs,m.u\
{7.74,1208: 5.40,114.10}
7.93,119.60) (5-74u683<5°7"15'7°}
(7.3,1»55&
{544,138
555,18.17)
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 35 3.0 25 2.0 15 1.0
2 (ppm)

f1 (ppm)
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2.10 4'-Biotin-triazole-linked Cytochalasin H 7¢

o Cul, 0.05 eq
DIPEA, 0.5 eq
HNANH \/\//—»
H H o DMF, 1t ,12h
W~ N-y

Tc

o N
1h 6c HN>\\NHH Oﬂf
I,
s

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and 6¢ (11.7 mg, 0.038 mmol, 2.0 eq)
in DMF (2 mL) was added Cul (0.2 mg, 0.95 pumol, 0.05 eq) and DIPEA (1.2 mg, 9.5 umol,
0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and the
solvent was removed in vacuo. The residue was dissolved in EtOAc (2 mL) and washed with
water (2 mL X 2). The organic phase was dried over MgSQs, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 10.1
mg of desired product (63.8%, 0.011 mmol) as a white yellow solid.

Monoisotopic Mass, Even Electron lons

639 formula(e) evaluated with 21 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-52 H:0-80 N:0-6 0:0-10 Na:0-1 S:0-1

870.4170

Wang Q-Tof Premier UPLC-MS 28-May-201911:22:55
WC 095 276 (2.831) AM (Cen 4, 70.00, Ar.11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
1007 867 ‘4095 1.50e3
1 868.4141
0/0_! /7
|
845.4283 | | Eeo4ts4
i
|
|

\l a77.4017 8833861 gg5 3062
v | AS—

oLl | B4742% 8508237 gs6.4518 8613826 864.9124 873.2332 890.4966
T T T T T T T T T T T T 7T MiZ
845.0 850.0 855.0 860.0 865.0 870.0 875.0 880.0 885.0 890.0
5.0 20.0
lass alc. Mass mDa PEM DBE i-FIT Formula
867.4095 867.4091 0.4 0.5 18.5 3.8 C45 HE60 N6 08 Na S
867.4084 1.1 1.3 22.5 13.8 C52 H60 010 Uua
867.4081 1.4 1.6 28,5 14.5 C50 H55 N6 08’
RAT AR -2 N -2 2 21 © [ ] ~as wen v ~n -

HRMS (m/z): calculated for [C4sHsoN6OsS + Na]: 867.4091, found: 867.4095.
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O 16'

"1 7" NHH 2 o 8" 4" 5" .
18 HN>635::l //\’9< n 6"
19!'_| g 14"13"10" O
20"
Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 175.2 - - -

3 3.33 ddd 0.9,4.8,9.6 53.7 CH 14,5 4,5,10

4 2.15 m - 50.2 CH 3,5 3,5,10

5 2.81 m - 32.8 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.88 dd 1.5,10.8 69.7 CH 5,6,8,12,13 8,12

8 2.94 m - 47.2 CH 1,7,9 13,21 7,13

9 - - - 52.4 - - -
10a 2.75 m - 45.0 CH, 1,3 3,4,12
10b 2.93 m - - - - -

11 1.04 d 6.6 14.2 CHs 4,5,6 5
12a 5.14 brs - 114.2 CH, 56,7 57,11
12b 5.39 brs - - - - -

13 5.74 ddd 1.4,9.6, 127.1 CH 7,8,15 8,14, 15

15.5
14 5.45 ddd 4.8,10.3, 138.7 CH 9,15 13, 15
15.5
15a 1.82 m - 42.6 CH, 13,14, 16,17 13, 14,
15b 2.06 m - - - - -

16 1.80 m - 28.4 CH 13,14,17 22
17a 1.61 m - 53.7 CH, 18, 19 -
17b 1.91 m - - - - -

18 - - - 74.2 - - -

19 5.54 brs - 138.2 CH - 20

20 5.84 dd 2.7,16.5 125.8 CH 18, 19 19

21 5.52 brs - 77.2 CH 8,9,19, 20,23 -

22 1.06 d 6.5 26.2 CHs; 15, 16, 17 16

23 1.36 s - 31.3 CH; 17,18, 19 -

1 - - - 130.7 - - -
2’6 7.33 d 8.2 130.4 2xCH 3,4,5,10 3,5
35 7.72 d 8.2 120.8 2xCH 1,4 2,6

4 - - - 137.9 - - -

24 - - - 170.1 - - -

25 2.27 S - 21.0 CHs 21,24 -

4" - - - 147.6 - - -

5 7.83 S - 119.1 CH 4" -

6" 2.13 m - 28.1 CH, 4", 5", 7" 7

7 1.89 m - 27.6 CH, 6", 8" 6

8“ 4.18 m - 63.1 CH, - -

9“ - - - 173.6 - - -
10 2.37 m - 33.8 CH, 8", 10" 9", 11
11 1.70 m - 28.2 CH, 8", 9", 10
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1111’1211’ 1314

12* 1.48 m - 28.2 CH: 9“, 10", 12, 9

13
13 1.69 m - 24.7 CH 11, 13“, 14" 14
14 3.19 m - 55.2 CH 11 13, 15, 18"
15 4.33 m - 61.7 CH 14, 17, 20" 14,19
17 - - - 163.3 - - -
19 4.52 m - 60.0 CH 13, 16" 15, 20"
20a” 2.74 m - 40.6 CH: 13, 18" 18
20b" 2.93 m - - - - -

4000
. 3500
| 3000
' 2500
|
1
| ‘ 2000
| ! 1
1500
| |
! 1000
ro
T iy T '_‘l_‘ T 1o T T T SR T I
&8 = 2 &3 & nes g S% # o0 558 & & & & |-500
S~ ~ S R I - - = = =< ¢ N - < - s
T T T T T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0
f1 (ppm)
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WCMQD95E.1.ser

Wang WC 095 2.5 mg in (DCI3 at 298.0 K, 24.06.2019 Reftsta
mass=844 o
13C-HMBC <) ° @

=3 e @ o b W ég ) i
9 o L ol o % o %
& o @ : . | g
« o Sl

! (431‘:.40& % & g

%88’@
8 g

g
®
o=

(4.33,163.8& 'I
5
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m
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Wang WC 095 2.5 mg in (DCI3 at 298.0 K, 24.06.2019 Rettstadt

{23115,

mass=844
13C-HSQC

7.71,120.80}
! G.szmm)
.3, m«ﬂ)\

o2 (z.v.msxx

(1.04,14.:6&'

/1.7214.97)
(180283 1.49,2823)
(2..%.33.74% . 1.71,3?.?)’ ‘; zgwe,xm

(zss,«xsskn

(Z'mm)\;' 2.15,50.26
(3.1,55%33&-75 )\
%

417,627}

{4.33,61
(4.52.50.01; ::’ﬁ \

(5.5).7724\

{514, u4.21k'

15.39,114.08)

{5.74, 1270%
5.84,125.77}

{545, m.es,§
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2.11 Biotin azide linker 8
(0]

HN” “NH
" H/\/\«OH O M
2 5 EDCI, 1.2 eq
1y o O
s 1 0o __DMAP,02eq _ ~
+ THF(dry) rt, N 2 /3 /\/\‘(
Na/\/o\/\o/\/o\/\NHz
2

To a stirred solution of bioetin (100.0 mg, 0.41 mmol, 1.0 eq, purchased from Sigma-Aldrich)
and 2 (98.0 mg, 0.45 mmol, 1.1 eq, purchased from Acros) in dry THF (4 mL) was added
EDCI (94.0 mg, 0.49 mmol, 1.2 eq) and DMAP (10.0 mg, 0.082 mmol, 0.2 eq). The mixture
was stirred at room temperature for 12 hours under nitrogen and the solvent was removed in
vacuo. The residue was dissolved in EtOAc (4mL) and washed with water (3 mL X 2). The
organic phase was dried over MgSQas, filtered and evaporated to dryness in vacuo. The
residue was dissolved in MeOH and purified by LCMS to afford 111.5 mg of desired product
(61.3%, 0.239 mmol) as a white solid.

Monoisotopic Mass, Even Electron lons

1797 formula(e) evaluated with 39 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-55 H:0-75 N:0-7 0:0-11 Na 0-1 S:0-1

Wang Q-Tof Premier UPLC-MS 11-Jun-201909:11:14
WC 117a 241 (2.477) AM (Cen 4, 40.00, Ar,(11000.0,556.28,0.55 LS 5) 1: TOF MS ES+
467.2052 902
100-
%-|
1
468.2129
] 4081778 469.2136 4732060
o464 8756455.1819 467.1409 4702249 707431 4720809 | 4741985  475.3327475 6454
|4 _ 2750927475 6454

T T ) T T ] T T T
465.0 466.0 467.0 468.0 469.0 470.0 471.0 472.0 473.0 474 O 475.0 476.0

Minimum: 0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
467.2052 467. 2053 =0.1 =0.2 3.4 H32 N6 05 Na S
0 0.6 1.3 20.4 H32 07 Na
-0.° -1.5 27.1 H28 N4 03 Na
0.7 1.5 28.8 H31 02 8

HRMS (m/z): calculated for [CisH32NsOsS + Na]: 467.2053, found: 467.2052.
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0]

22" || 21"
HHN NI:| 20 19"
23" /19" 18" 16" 14"1 3" : 10" 9 0 6" 5 N
24" S ", g g \/\O/\/ \/\O/\/ 3
17 15 0O 11" 8" 7" 4"
8
Position &y M Ju-nfHz 6¢ HSQC HMBCHto C H-H COSY
4" 3.40 t 5.6 50.5 CH, 5 5
5 3.65 m - 69.6 CH, 4", 6" 4”
69" 3.59 m - 69.8 CH, 7 8" -
78" 3.62 m - 70.2 CH, 6,9 -
10 3.50 m - 69.3 CH, 9“, 11" 11”
11 3.32 dd 5.6,11.2 38.3 CH, 10, 13“ 10“
12 6.58 s - - - - -
13 - - 172.8 - - -
14 2.15 dd 1.0,7.9 354 CH, 13“, 15, 16" 15”
15 1.62 m - 25.3 CH, 13“, 14", 16" 14”7, 16"
16“ 1.39 m - 28.1 CH, 14“, 15, 17, 15”
18"
17 1.57 m - 27.9 CH, 18", 19" -
18“ 3.18 - - 55.4 CH 17“ -
19“ 4.27 m - 61.4 CH, 18, 21", 23", 23
24"
20" 5.28 s - - - - -
21 - 163.2 - - -
22" 5.59 s - - - - -
23" 4.46 m - 59.9 CH 18“, 19, 21, 19, 24"
23"
243" 2.68 d 12.7 40.1 CH, 18, 19“ 23
24b* 2.90 dd 5.0,12.7 - - - -
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2.12 4'-O-biotin-linked Cytochalasin H 9

o
Cul, 0.05 eq A
DIPEA,0.5eq HN™ 'NH
| DMF. it 120 H H /Y\o
T 2 ﬁ N o N
s ,W ~ 0NN TN T NN
o N o
o~
HNXNH H L O~0 9
T~
o~ 8
S o)

To a stirred solution of 1g (13.0 mg, 0.024 mmol, 1.1 eq) and 8 (10.0 mg, 0.022 mmol, 1.0
eq) in DMF (2 mL) was added Cul (0.23 mg, 1.2 umol, 0.05 eq) and DIPEA (1.5 mg, 12
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (4mL) and washed
with water (3 mL X 2). The organic phase was dried over MgSQg, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 14.3
mg of desired product (64.3%, 0.014 mmol) as a white solid.

Monoisotopic Mass, Even Electron lons

344 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-55 H:0-75 N:0-7 0:0-11 Na:0-1 S:0-1

Wang Q-Tof Premier UPLC-MS 11-Jun-201909:02:27
WC 117 264 (2.702) AM (Cen, 4, 40.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
100- 1014.4977 2.69e3
d 1015.5037
%o |
1016.4941
| 1017.5172 "
0. 1012.0280 1013.0668 [ T1018.49451018.9924 100 4766 1021.7141 10225630
| — T ey e — AN - miz
1012.0 1014.0 1016.0 1018.0 1020.0 1022.0 '
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
1014.4977 1014.4986 -0.9 =0.9 18.5 28.9 C51 H73 N7 011 Na §
1014. ) 2.4 2.4 23.5 12.6 C54 H69 N7 011 Na
-3.4 21.5 39.7 CS3 H72 N7 ©l1 s
-16.0 22.5 49.5 C55 H73 N7 08 Na
19.9 23.5 46.7 C54 H69 N7 09 Na S

HRMS (m/z): calculated for [CsiH73N7011S + Na]: 1014.4986, found: 1014.4977.
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0]
22" || 21

HN NH 20" "
P S R
RN i 13"N\/10\O/\/O\/6\ O/\/N\/ﬁ/\ 0
17" 15" ; N=N
o 1 g" 7 4
Position &n M JunfHz 6¢ HSQC HMBCHto C H-H COSY
1 - - - 174.6 - - -
3 3.24 m - 54.0 CH 1,1,4,5 4,5,10
4 2.10 m - 50.2 CH 1,3,5,6,10 3,5,10
5 2.79 m - 33.0 CH 1,3 4,11,12
6 - - - 150.0 - - -
7 3.84 dd 1.3,10.8 69.8 CH 6,12 8,12
8 2.96 m - 47.2 CH 7,9,13,20,21 7,13
9 - - - 51.9 - - -
10a 2.61 m - 44.5 CH, 1,3 3,4,12
10b 2.80 m - - - - -
11 1.00 d 6.7 14.3 CH3 4,5,6 5
12a 5.12 brs - 114.0 CH, 56,7 57,11
12b 5.37 brs - - - - -
13 5.74 ddd 1.3,9.7, 127.2 CH 7,8,15 8,14, 15
15.3
14 5.41 ddd 5.1, 10.4, 138.5 CH 9,15 13,15
15.3
15a 1.81 m - 43.0 CH, 13,14, 16,17 13, 14,
15b 2.07 m - - - - -
16 1.82 m - 28.6 CH 13, 14,17 22
17a 1.61 m - 53.9 CH, 18, 19 -
17b 1.90 m - - - - -
18 - - - 74.3 - - -
19 5.56 brs - 138.2 CH - 20
20 5.88 dd 2.6, 16.6 126.0 CH 18, 19 19
21 5.49 brs - 77.6 CH 8,9, 19, 20,23 -
22 1.06 d 6.4 26.7 CH;3 15, 16,17 16
23 1.38 S - 31.2 CHs 17,18, 19 -
1° - - - 130.1 - - -
2’6 7.10 d 8.5 130.3 2xCH 3,4,5,10 3,5
3’5 6.97 d 8.5 115.2 2xCH 1,4 2,6
4 - - - 157.3 - - -
24 - - - 170.1 - - -
25 2.26 S - 20.9 CHs 24 -
1“ 5.21 S - 62.1 - 27,3", 4 3”
2 - - - 143.9 - - -
3“ 7.86 S - 124.0 CH 2" 1“, 4"
4" 4,58 dd 4,5,5.6 50.3 CH, 5 3“, 5"
5 3.91 dd 45,55 69.4 CH, 4", 6" 4"
69" 3.58 m - 70.2 CH, 7”,8"” -
78" 3.62 m - 70.4 CH, 6”,9” -
10 3.54 m - 69.9 CH, 9”,11” 11”
11“ 3.42 dd 5.3,10.5 39.2 CH, 107, 13“ 10“
12 6.56 t 5.6 - - - -
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WCMC1170.10.ser
Wang WC 117 4.0mg in CDCI3 at 298.0K 26.07.19, Retistadt
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213 O-Propargyl Penicillin G 10

W ﬁ% e _KoCOyDMF W ;V/

70°C

//\OH //\04\\
N

To a stirred solution of Penicillin G 1 (100.0 mg, 0.30 mmol, 1.0 eq, purchased from TCI)
and 2 (0.ImL, 0.60 mmol, 2.0 eq, purchased from Acros) in dry DMF (4 mL) was added
K>COs (50.0 mg, 0.49 mmol, 1.2 eq, purchased from Acros). The mixture was stirred at 70
°C for 12 hours under nitrogen and the solvent was removed in vacuo. The residue was
dissolved in EtOAc (4 mL) and washed with water (3 mL x 2). The organic phase was dried
over MgSO4, filtered and evaporated to dryness in vacuo. The residue was dissolved in
MeOH and purified by LCMS to afford 77.3 mg of desired product ( 69.4%, 0.196 mmol) as
a white solid.

H NMR (500 MHz, CDCL): 6 (Hz) = 7.38-7.29 (m, 5H), 5.67 (dd, J = 4.2 and 9.0 Hz, 1H),
5.53(d, J=4.2 Hz, 1H), 4.82 (d, J= 2.5 Hz, 1H), 4.71 (d, J= 2.5 Hz, 1H), 4.42 (s, 1H), 3.65
(s, 2H), 2.53 (t, J = 2.5 Hz, 1H), 1.50 (s, 3H), 1.48 (s, 3H).

13C NMR (125 MHz, CDClL3): 6 = 173.5, 170.5, 166.8, 133.8, 129.4, 129.0, 127.6, 76.4,
76.2,70.0, 67.9, 64.7, 58.7, 52.7, 43.6, 26.8.

HRMS (m/z): calculated for [C19H20N204S + Na]: 395.1041, found: 395.1038.
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214 Cytochalasm H penlcnlln G adduct 11

m Jif
10 //\o\

Cul, 0.05 eq
DIPEA, 0.5 eq

_ >

DMF, rt ,12h

//\0

mﬁff

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and 10 (14.1 mg, 0.038 mmol, 2.0
eq) in DMF (4 mL) was added Cul (0.2 mg, 0.95 pumol, 0.05 eq) and DIPEA (1.2 mg, 9.5
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (4 mL) and washed
with water (3 mL X 2). The organic phase was dried over MgSQg, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 15.0

mg of desired product (88.6%, 0.015 mmol) as a white yellow solid.

Monoisotopic Mass, Odd and Even Electron lons
269 formula(e) evaluated with 9 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:20-52 H:30-80 N:0-6 0:0-10 S:0-1 Na:0-1
Wang Q-Tof Premier UPLC-MS 22-May-201911:30:17
WC 096 778 (7.964) AM (Cen,4, 40.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES+
921.4236 364
100+ |
j 889.3915 |
]
| 929.3885
1 714.3443 [ 1
|l
l 144 faas | | |l930.4083
|715.3469 .
[146.9833
o 330.1364 4051325 31.3914
il (’ 717.3431
-JH[ OV j 71223 655 3253[/ | | | 9873534 1086 5000 1357.3134
-t . 1 T T rr T T M| T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 « 1200 1300
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
929.3885 929.3884 0.1 0.1 23.5 ok C49 HS8 N6 03 S Na
929.3897 -1.2 -1.3 23.0 1.4 C51 H60 N3 0.0 S Na
929.3908 -2.3 -2.5 26.5 1.4 57 N6 09,5
929.3850 3.5 3 2B.5 3.5 54 N6 09 Na

HRMS (m/7): calculated for [C49HssNeOoS + Na]: 1007.5398, found: 1007.5402.
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IR (powder, cm™): 1784, 1749, 1653, 1521, 1456, 1379, 1300, 1203, 449, 418.



17"

" " "
o 21"50m 48 H - |:|12S 10" N "
m1 Sj;&g% N_
23" o 25" 7 o7 14mgm. 11"/4)//
Position &y M Ju-nfHz 6¢ HSQC HMBCHto C H-H COSY

1 - - - 174.6 - - -

3 3.33 m - 53.2 CH 1,1,4,5 4,5,10

4 2.17 m - 49.9 CH 1,3,5,6,10 3,5,10

5 2.85 m - 32.6 CH 1,3 4,11,12

6 - - - 147.5 - - -

7 3.88 d 10.6 69.7 CH 6,12 8,12

8 2.96 m - 47.0 CH 7,9,13, 20,21 7,13

9 - - - 51.9 - - -
10a 2.74 m - 447 CH, 1,3 3,4,12
10b 2.90 m - - - - -

11 0.98 d 6.6 13.8 CHs 4,5,6 5
12a 5.14 brs - 114.3 CH, 56,7 57,11
12b 5.39 brs - - - - -

13 5.75 m - 127.1 CH 7,8,15 8,14, 15

14 5.43 m - 138.9 CH 9,15 13,15
15a 1.82 m - 42.6 CH, 13,14, 16,17 13, 14,
15b 2.08 m - - - - -

16 1.82 m - 28.2 CH 13, 14,17 22
17a 1.61 m - 53.5 CH, 18, 19 -
17b 1.91 m - - - - -

18 - - - 74.1 - - -

19 5.55 brs - 138.4 CH - 20

20 5.86 dd 2.6, 16.5 125.8 CH 18,19 19

21 5.52 brs - 771 CH 8,9,19, 20,23 -

22 1.07 d 6.4 26.3 CHs 15, 16, 17 16

23 1.38 S - 314 CHs 17,18, 19 -

1 - - - 129.5 - - -
2’6 7.34 d 8.5 127.8 2xCH 3,4,5,10 3,5
3’5 7.72 d 8.5 121.1 2xCH 1,4 2,6

4 - - - 135.7 - - -

24 - - 170.2 - - -

25 2.26 s - 21.1 CHs 24 -

4" - - - 142.4 - - -

5 8.07 s - 122.2 CH 4 -

6" 5.39 s - 58.1 CH; 4”,5"7" -

7" - - - 173.4 - - -

8" 4.42 S - 70.1 CH 7, 9, 10", 11, -

13“,
9“ - - - 64.7 - - -
1011 1.50 s - 26.9 2 x CH3 8,9 -
13 5.54 d 4.2 67.9 CH 15“, 16“ 16
15 - - - 173.5 - - -
16 5.69 dd 4.2,9.1 58.5 CH 13“, 15, 18" 13
18 - - - 170.3 - - -
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19 3.66 s - 43.4 CH; 18%, 20", 21, -

251l
20" - - - 133.8 - - -
21“25" 7.30 m - 129.6 2xCH 22 24" 22 24"
22 24" 7.39 m - 129.2 2xCH 21°25" 21725"
23" 7.28 m - 127.6 CH 21,22, 24", 22", 24"
251l
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2.15 4'-Perylene linked Cytochalasin H 13

O Cul, 0.05 eq
4 /o O‘O DIPEA, 0.5 eq
—"OH O DMF, rt,12h

1h 2

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and perylene-linked acetylene 2 (12.2
mg, 0.038 mmol, 2.0 eq) in DMF (2 mL) was added Cul (0.2 mg, 0.95 umol, 0.05 eq) and
DIPEA (1.2 mg, 9.5 umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours
under nitrogen and the solvent was removed in vacuo. The residue was dissolved in EtOAc (2
mL) and washed with water (2 mL X 2). The organic phase was dried over MgSQsa, filtered
and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified by

LCMS to afford 8.0 mg of desired product (72.5%, 0.009 mmol) as a yellow solid.

S LB S R PV Y. VT . VT Iw e, YT
Chfngqirg Q-Tof Premler UPLC-MS 23-Apr-201909:06.°0
WC 077 1047 (10.706} AM (Cen,4, 41.00, Ar,11000.0,556.28,0.55 LS 5); Cm (1044:1048) 1: TOF MS ESt+
100— 77.3940 176
|
|
£78,3930
gl |
j 8876750
867 6090 [ 879.3873 BB7.6144 8306463
859.5959 T8 B [ larg 5 Care  BRE RE{D N
. 871.5605 g737289 O 0000 | |879.5040  g8aG107 8BS.6612 gog 7gap|
[ MMV USRS TR S — R B g o S NN BN WIS W "
853.0 §70.0 872.0 874.0 876.0 878.0 880.0 882.0 8840 886.0- 838.0 890.0
Minimum: S
Maximum: 5.0 0.0 6C.0
Mass Calc. Mass mDa PPM 1~FIT Formula
B77.3840 877.3941 -0.1 -D.1 29.5% 0.1 C54 H34 N4 06 N3

HSB 010 mNa

-2.9 -2.6 32.5 .2 C56 HS3 N4 06

HRMS (m/z): calculated for [Cs4Hs4N4Og + Na]: 877.3941, found: 877.3940.

IR (powder, cm™): 2922, 1735, 1693, 1519, 1369, 1228, 1043, 1014, 962, 812, 767, 542.
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Position 6y M Ju-nfHz 6¢c HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

3 3.29 m - 52.9 CH 1,1,4,5 4,5,10

4 2.16 dd 3.7,5.0 49.9 CH 1,3,5,6,10 3,5,10

5 2.81 m - 32.4 CH 1,3 4,11,12

6 - - - 147.7 - - -

7 3.88 dd 1.3,10.8 69.4 CH 6,12 8,12

8 2.98 m - 46.8 CH 7,9,13, 20,21 7,13

9 - - - 51.6 - - -
10a 2.74 m - 44.7 CH, 1,3 3,4,12
10b 2.90 m - - - - -

11 0.99 d 6.6 13.7 CHs 4,5,6 5
12a 5.14 brs - 113.8 CH, 5,6,7 57,11
12b 5.39 brs - - - - -

13 5.76 ddd 1.4,9.7, 126.7 CH 7, 8,15 8,14, 15

15.4
14 5.42 ddd 4.8,10.1, 138.4 CH 9,15 13,15
15.4
15a 1.83 m - 42.3 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.82 m - 28.1 CH 13, 14,17 22
17a 1.61 m - 53.3 CH, 18,19 -
17b 1.90 m - - - - -

18 - - - 74.4 - - -

19 5.56 brs - 137.9 CH - 20

20 5.85 dd 2.2,17.0 125.4 CH 18,19 19

21 5.58 brs - 76.8 CH 8,9,19, 20,23 -

22 1.07 d 6.4 26.1 CH; 15, 16, 17 16

23 1.38 s - 30.8 CH; 17,18, 19 -

1 - - - 138.0 - - -
2’6 7.27 d 8.5 130.3 2xCH 3,4,5,10 3,5
35 7.65 d 8.5 120.6 2xCH 1,4 2,6

4 - - - 136.0 - - -

24 - - 170.2 - - -

25 2.28 s - 20.6 CHs 24 -

4" - - - 146.1 - - -

5 7.87 s - 120.4 CH 4“ -

6“ 4.90 s - 63.4 CH, 4”,5",7" -

7" 5.09 s - 71.1 CH, 6", 8" 17 -
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WCMQD77E.1.ser

Wang WC 077 3.0 mg in (DCI3 at 298.0 K, 20.04.2019 Rettstadt

L ol ]

|

Fluorescent dye 1Click , mass=854 [ |
13C-HMBC 22832 “ a
> £z 77& " (] 90 0
.
¢ . {2.9651. azk. ) @ d
sl 2,7353.5; ,
9 (12350.36( W »/ ? ’ ] 0
{5.09,63.76]
i ]
489,71 {2.9569.
5 f 0 :’7}3‘ i 5\ .
o ! » i
Qo > 1
1
{7.65,121.03} ‘/ZSLIZOM) {4.89,120.7:
4% 99 ;N
# 781812819} {5.03127.82 i (zss,umz& 2.74,10.45}
{8.18,132.73; st B 7'-55‘131-91) {5.09,133.00 . T
4 : .26,136.04) (Z%,m.% jz.u,us.oo) )
{7.99.13283] 5\ . “
(7.87,14612& 7.65,138.02) {4.89,146. J)\‘ 328, 137.%}
| §
'
{3.28174.40) 2.97,174.33)4
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T T T T T T T T T T T T T T
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2.16 4-Coumarin dye-linked Cytoclasin H 15

Cul, 0.05 eq
DIPEA, 0.5 eq
_ >

DMF, rt ,12h

1h 2 N 15

To a stirred solution of 1h (5 mg, 0.01 mmol, 1.0 eq) and acetylene-linked coumarin 2 (3.0
mg, 0.01 mmol, 1.0 eq) in DMF (2 mL) was added Cul (0.1 mg, 0.5 umol, 0.05 eq) and
DIPEA (0.6 mg, 4.8 umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours
under nitrogen and the solvent was removed in vacuo. The residue was dissolved in EtOAc (2
mL) and washed with water (2 mL X 2). The organic phase was dried over MgSQsa, filtered
and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified by
LCMS to afford 6.3 mg of desired product (78.2%, 0.007 mmol) as a deep yellow solid.

Monoisotopic Mass, Even Electron lons

82 formula(e) evaluated with 1 results within limits (all resuits (up to 1000) for each mass)
Elements Used:

C:20-50 H:30-60 N:0-5 0:0-9 Na:0-1

Wang Q-Tof Premier UPLC-MS © 21May20190824:48
WG 080 2 305 (3.132) AM (Cen,4, 70.00, Ar,11000.0,556.28,0.55,LS 5) 1: TOF MS ES*
880.3904 1.80e3
100’1
1
%= ' | 881.3953
| 8823075

2 || ee3.4011 884.3574
8730556 8747834 g77.4174  S0OPR| | | PRI 7

885.8151  888.9357 891.4340 893.8254
T T T T T T T T IR T ORI
872.0 874.0 376.0 878.0 880.0 882.0 884.0 886.0 888.0

T : i ; miz
89C.0 892.0 894.0

oL

Minimum: -0.5

Maximum: 5.0 20.0 60.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

8B0.3904 880.3897 0.7 0.8 24.5 23.8 C49 H55 N5 09 Na

HRMS (m/7): calculated for [C49Hs5N50O9 + Na]: 880.3897, found: 880.3904.

IR (powder, cm™): 3419, 2924, 1735, 1685, 1618, 1585, 1560, 1517, 1442, 1369, 1309,
1238, 1197, 1172, 1111, 1045, 962, 792, 439.
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Position &y M Ju-nfHz 6¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

3 3.31 m - 53.3 CH 1,1,4,5 4,5,10

4 2.17 dd 3.7,5.0 50.1 CH 1,3,5,6,10 3,5,10

5 2.79 m - 32.7 CH 1,3 4,11, 12

6 - - - 148.9 - - -

7 3.86 dd 1.3,10.8 69.8 CH 6,12 8,12

8 2.96 m - 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.6 - - -
10a 2.77 m - 45.0 CH, 1,3 3,4,12
10b 2.90 m - - - - -

11 0.94 d 6.6 14.0 CHs 4,5,6 5
12a 5.13 brs - 114.2 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.76 ddd 1.4,9.7, 127.1 CH 7, 8,15 8,14,15

15.4
14 5.41 ddd 4.8,10.1, 138.6 CH 9,15 13,15
15.4
15a 1.82 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.4 CH 13,14, 17 22
17a 1.58 m - 53.8 CH, 18,19 -
17b 1.88 m - - - - -

18 - - - 74.4 - - -

19 5.59 brs - 138.2 CH - 20

20 5.85 dd 2.2,17.0 125.8 CH 18,19 19

21 5.56 brs - 77.2 CH 8,9,19, 20,23 -

22 1.07 d 6.4 26.5 CH; 15, 16, 17 16

23 1.37 s - 31.2 CH; 17,18, 19 -

1 - - - 138.0 - - -
2’6 7.33 d 8.5 130.3 2xCH 3,4,5,10 3,5
35 7.73 d 8.5 121.0 2xCH 1,4 2,6

4 - - - 136.0 - - -

24 - - 170.2 - - -

25 2.27 s - 20.9 CHs 24 -

4" - - - 144.2 - - -

5 8.27 s - 122.1 CH 4“ -

6 5.53 s - 58.0 CH, 4”,5",7" -

7 - - - 164.0 - - -
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8" - - - 106.1 - - -
9" - - - 158.7 - - -
10 - - - 153.6 - - -
11“ - - - 107.3 - -
12 8.38 m - 149.6 CH 7, 8“9 10", -
1311’
13“ 6.94 S - 127.0 CH 10“,11“, 12, -
221l
14 - - - 119.4 - - -
15 - - - 149.0 - - -
16" - - - 105.8 - - -
17 2.89 d 8.2 20.0 CH, 10, 15“, 16“, 18"
18“, 19:1
1821 1.98 m - 20.4 2 x CH, 17”,19”, 16", 17", 20",
22" 22['
1920 3.35 m - 49.8 2 x CH, 15, 18", 22" 21
22 2.77 m - 27.4 CH, 13”7, 14", 15", 21"
1911’ 21'1’
1t
C
| ‘ 6500
i I '
T [ I
, [ . 1 Lo s
J / ‘ ) I | [
5000
14500
4000
3500
3000
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| i X . 2000
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| ‘ e | j‘ b I
| 1 f o
_L_,‘.q [ 1 L_.___JMJ‘U L‘“‘J ,L_u’ T lUJ\_L,luJ LU‘W U “‘/N i m\,g
iy & & 7 i 222 S It R g
I..: ‘ - I ~ '_i I ‘_2 ml - - '—i 'uG :-JN'M ' - m'::i w I v'nirr&nli L-s00
8.5 8.0 7.5 0 6.5 6.0 5.5 4.0 3.5 3.0 25 20 1.5 1.0
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WCMQD90E.1.5er ’
Wang WC 098 ~2.0 mgin (DCI3 3t 298.0 K, 06.06.2019 Fohrer 10
13C-HMBC ' (x.uzo.m)‘gnn.m% (1.9&20.14x ‘
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— k’ )\' /zw,n.—te) N 9 -
p— 6 e Ty
.
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—_— > .
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j . {ssz,m,zsk' {288,148.98) 27814887y 21614750} ’ [140
6.94,150,14) 148 / ; 9{
= 8.39,153.64) {695.153.9) # )\ g 4 L1so
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2.17 Dye-linked cytochalasin 17

sodium ascorbate 0.1 eq H
CuS04 0.1 eq ///O
R
+ DMF/H,0= 4:1 e}

17

1
NSO O S
/\O o ” i

5/6-Texas Red-PEG4-Alkyne

To a stirred solution of 1h (5.6 mg, 0.02 mmol, 2.0 eq) and 5/6-Texas Red-PEG4-Alkyne
(4.0 mg, 0.005 mmol, 1.0 eq, purchased from Jena Bioscience) in 1.25 mL DMF-water
mixture (4:1, v/v) was added sodium ascorbate (0.1 mg, 0.5 umol, 0.1 eq) and copper sulfate
(0.06 mg, 0.5 umol, 0.1 eq). The mixture was stirred at room temperature for 12 hours under
nitrogen and the solvent was removed in vacuo. The residue was dissolved in EtOAc (2 mL)
and washed with water (2 mL x 2). The organic phase was dried over MgSOQs, filtered and
evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS
to afford 2.6 mg of desired product (38.6%, 0.002 mmol) as a purple solid.

Monoisotopic Mass, Even Electron lons 1
703 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-73 H:0-100 N:0-7 0:0-15 Na:0-1 S:0-2

Wang Q-Tof Premier UPLC-MS 02-Aug-201910:44:13
WC 131 3 310 (3.173) AM (Cen 4, 38.00, Ar,11000.0,556.28,0.55,LS 5); Cm (292:311) 1: TOF MS ES+
100+ 1376.5455 766
4 1377.5538
1 1354.5781 11378.5425
%= | e
| 1355.5758 ||
1 |
‘ 1356.5321
1336.5570 ‘ 4 1‘ 1379.5135
1295,[9420 ‘ il ‘J i M 1425.5820 1447.6221 1484.3842 1500.3217
Qs papie bk s e b Misbantpass . el e e A e el 11174
1300 1320 1340 1360 1380 1400 1420 1440 1460 ! 1480 1500
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT
1354.5781 1354.5780 0.1 0.1 4.8 N7 015 S2
1 2.5 1.8 3.5 N7 €15 Na 32
5.9 4.4 2.5 N7 ©0O15% Na S
-22.6 -16.7 172.3 NS5 €15 Na S2
23.6 7.4 5.2 N7 C©13 Na 82

HRMS (m/z): calculated for [C70HsoN7015S> + H]: 1354.5756, found: 1354.5781.
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Position [ M JunfHz 6¢c HSQC HMBCHto C H-H COSY

1 - - - 174.2 - - -

3 3.27 m - 53.6 CH 1,1,4,5 4,5,10

4 2.15 dd 3.7,4.7 50.4 CH 1,3,5,6,10 3,5,10

5 2.80 m - 329 CH 1,3 4,11, 12

6 - - - 148.0 - - -

7 3.85 dd 1.4,10.8 69.7 CH 6,12 8,12

8 2.97 m - 47.2 CH 7,9,13, 20,21 7,13

9 - - - 51.7 - - -
10a 2.77 m - 45.0 CH, 1,3 3,4,12
10b 2.90 m - - - - -

11 1.04 d 6.7 14.2 CH; 4,5,6 5
12a 5.14 brs - 114.2 CH, 5,6,7 57,11
12b 5.38 brs - - - - -

13 5.76 ddd 1.4,9.7, 127.1 CH 7,8, 15 8,14,15

15.4

14 5.45 m - 138.7 CH 9,15 13,15
15a 1.83 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.5 CH 13,14,17 22
17a 1.58 m - 53.8 CH, 18,19 -
17b 1.89 m - - - - -

18 - - - 74.3 - - -

19 5.59 brs - 138.1 CH - 20

20 5.91 dd 2.8,16.5 125.8 CH 18,19 19

21 5.59 brs - 77.4 CH 8,9,19, 20,23 -

22 1.08 d 6.5 26.5 CH; 15, 16, 17 16

23 1.37 s - 31.2 CH; 17,18, 19 -

1 - - - 137.7 - - -
2’6 7.36 d 8.1 128.8 2xCH 3,4,5,10 3,5
35 7.79 d 8.1 120.8 2xCH 1,4 2,6

4 - - - 137.5 - - -
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24 - - - 170.1 - - -

25 2.26 s - 20.9 CHs 24 -
4" - - - 145.9 - - -
5 8.36 s - 121.2 CH 4 -
6 4.81 s - 64.3 CH, 4", 5%, 7" -
7, 8", 9", 3.68 m - 70.2 6 x CH; 77,8797, -
10“, 11, 12“ 107,117,12”
13 3.79 m - 69.7 CH, - 14“
14 3.34 m - 43.3 CH, - 13”
15“ - - - 145.7 - - -
16, 17 8.01 d 7.9 126.8 2xCH 18”7, 19" -
18“ - - - 127.4 - - -
19“ - - - 131.5 - - -
20" 8.36 s - 121.2 CH 21, 22" -
21“ - - - 134.4 - - -
22 - - - 126.5 - - -
23" 7.27 s - 127.1 CH 24", 31" -
24" - - - 129.1 - - -
25", 30" 2.73 m - 27.4 2 x CH; 23, 24" -
26", 29" 1.28 m - 29.6 2 x CH; 25, 27" -
27", 28" 3.85 m - 47.2 2 x CH; 26" -
31“ - - - 137.5 - - -
32“ - - - 73.6 - - -
33” - - - 150.0 - - -
34" - - - 129.0 - - -
35“ - - - 151.3 - - -
36", 41“ 2.66 m - 27.4 2 x CH; 34, 38" 38"
37“, 40" 1.97 m - 20.6 2 x CH; 36" 38"
38", 25", 27", 39" 3.47 m - 50.5 2 x CH; 37, 43" 36", 37
42" - - - 113.7 - - -
43" - - - 152.7 - - -
44" 6.83 s - 128.1 CH 41“, 42", 43", -
45"

45 - - - 104.6 - - -
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B TR W T

WCMC131E1.ser
Wang WC 131 1,8 mg in (DCI3 at 298.0 K, 16.08.2019 Rettstadt

Mass = 1353
(sm.y.zsk
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PR iy |
(3148,51.09%96,51-72& . z.msxsgs) (1.37,5359& %s

{229,053 {271,501

2,8253.84)
(B.B,GS.NK (z.ss,e;.x)\;
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{7.78,1208: ’ (uL'm.eo\ >
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Wang WC 131 1,8 mg in (DCI3 at 298.0 K, 16.08.2019 Reftstadt
Mass = 1353
DQFQ0SY
o o
&F,
0 1.58,1.90*‘1"’7'130)
© &u 0a
- 215,281} {103,281}
) og”‘“? z.mm){ 5280 ¢ \‘,
@ @ Qs 121532 v
Y & 17(1 2.10,342%1. g
7377 101
*
" o ®
@
{687,707}
] °§)\
(°7°zz7m
@ S /.1&0,01)
¢ (7.zos.>sk
- T T T T T T T T T T T T T
8.0 75 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 25 2.0 1.5 1.0

4.|5
2 (ppm)

r110

r120

130

6

f1 (ppm)

f1 (ppm)
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WCMH131E.1.ser
Wang WC 131 1,8 mg in (DCI3 3t 298.0 K, 16.08.2019 Reftstadt
Mass = 1353 {1.04,14.15]
13C-HsQC (299,13.91)\ (2.5,2092%'( /1.97.20.51)
enzs {181,2850 Lzs{;gﬁz‘”\
{28032 85)\ "25“7 - {‘
{1.3731.2)
{33443.2 {205,474 1.834264)
(335,47.3)\ 257,477} K ’f
2155039}
/327,9 63} / w;xss,a.n)
{3.47,5046] \
1.89,53.76}
{481, 5429)\ {411,634
{3568,70.24)3.8569.70}
_ {5.59,77.39; Ezn,aa.ss)
: N
(5.3&114.17& /514,114.«)
7.00,119,43)
(e.s«smzz)\ W L n Vs
5.76,127.12)
. (7 14, 1288%\ }6 83,12808} ,\/
.\ 301 oeaf Y 551,125.75)
8.39,10.24} 3 {5:45,138.65
\5,99,138,06)
T T T T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 6.5 6.0 55 4.0 3.5 3.0 25 20 15 1.0

5.0
f2 (ppm)

f1 (ppm)
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2.18 Dye-Linked Cytochalasin H 19

+
sodium ascorbate 0.1 eq
- CuS04 0.1 eq
0\\9',-1 O\\c‘)//o .
S S DMF/H,0= 4:1
rt

NH
( AF488-Alkyne

To a stirred solution of 1h (5.6 mg, 0.02 mmol, 2.0 eq) and AF488-Alkyne (3.0 mg, 0.01
mmol, 1.0 eq, purchase from Jena Bioscience) in 4.25 mL DMF-water mixture (4:1, v/v) was
added sodium ascorbate (0.2 mg, 1 umol, 0.1 eq) and copper sulfate (0.12 mg, 1 umol, 0.1
eq). The mixture was stirred at room temperature for 12 hours under nitrogen and the solvent
was removed in vacuo. The residue was dissolved in EtOAc (2 mL) and washed with water
(2 mL x 2). The organic phase was dried over MgSOs, filtered and evaporated to dryness in
vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 1.7 mg of
desired product (28.5%, 0.001 mmol) as a red solid.

oisotopic Mass, Even Electron lons
>4 formula(e) evaluated with 204 results within limits (all results (up to 1000) for each mass)
iements Used:
2:0-90 H:0-60 N:0-10 0:0-15 Na:0-1 S:0-2

Wang : H
VA A Q-Tof Premier UPLC-MS ~ ~ .
WG 129 2, neg 275 (2.608) AM (Cen,4, 50.00, Ar,11000.0,554.26,0.56.L S 5) 1o A Copyiloy
1004 1104.3145 108
|
1
%~ 1105.3401

|

|

1085.2731 1094.8236 1998 5135 i
1 1 i 1

1

1072.3181 1076,3091 r 1108.7485 1111.2563
oL i A 10SR0msrss | || 10874 ) 1172209,
1075.0 1080.0 1085.0 1090.0 1095.0 1100.0 1105.0 1110.0 111‘5.0 I
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc., Mass mDa PPM DBE i1-FIT
1104.3145 -0.1 54.5 8.5
-0.3 57.5 9.0
¢.3 41.5 6.3
0.4 48.5 7.0
-0.4 50.5 8.4
-0.4 37.5 4.7
0.5 38.5 6.7
0.6 45,5 6.3
0.8 59.5 9.2
0.9 4.2
-0.9 7.6

HRMS (m/z): calculated for [Cs7H47NoOoS> + Na]: 1104.3140, found: 1104.3145.
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Position &y M Ju-nfHz 6¢ HSQC HMBCHto C H-H COSY
1 - - - 174.6 - - -
3 3.15 m - 53.0 CH 1 10
4 1.97 dd 3.7,5.0 48.3 CH 3,5 5
5 2.51 m - 32.2 CH 1,3 4
6 - - - 146.1 - - -
7 3.63 dd 1.3,10.8 71.0 CH - 8
8 2.74 m - 46.6 CH - 7
9 - - - 52.4 - - -
10a 2.66 m - 43.8 CH, 1,3 3
10b 2.85 m - - - - -
11 0.48 d 6.6 13.7 CHs 4,5,6 5
12a 4.84 brs - 111.8 CH, 56,7 7
12b 5.06 brs - - - - -
13 5.54 ddd 1.4,9.7, 129.2 CH 7, 8,15 8
15.4
14 5.09 ddd 4.8,10.1, 134.9 CH 9,15 13,15
15.4
15a 1.62 m - 43.5 CH, 114, 16, 13, 14,
15b 1.90 m - - - - -
16 1.69 m - 28.2 CH 13, 14,17 22
17a 1.39 m - 54.3 CH, 18,19 -
17b 1.60 m - - - - -
18 - - - 72.7 - - -
19 5.39 brs - 138.4 CH - 20
20 5.68 dd 2.2,17.0 125.8 CH 18,19 19
21 5.29 brs - 77.0 CH 19, 20 -
22 0.95 d 6.4 26.7 CH; 15, 16, 17 16
23 1.14 s - 31.4 CH; 17,18, 19 -
1 - - - 138.3 - - -
2’6 7.35 d 8.5 131.3 2xCH 3,4,5 3,5
35 7.84 d 8.5 120.0 2xCH 1,4 2,6
4 - - - 135.6 - - -
24 - - 170.6 - - -
25 2.24 s - 211 CH; 24 -
4" - - - 146.0 - - -
5 8.65 s - 121.0 CH 4“ -
6 4.54 s - 35.6 CH, 4”,5",7" -
7 - - - 168.7 - - -
8" - - - 140.4 - - -
9“ 8.05 d 7.7 125.3 CH 8” 10”
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10 8.19 d 7.7 129.6 CH 97,117, 12" 9”

11“ - - - 130.3 - - -
12“ - - - 165.5 - - -
13“ - - - 138.3 - - -
14“ 7.71 S - 123.1 CH 12”7, 15” -
15“ - - - 129.3 - - -
16“ - - - 130.0 - - -
17“ 5.68 dd 8.8,15.5 138.3 CH - -
18“ 6.47 d 8.8 114.1 CH 19“, 20“ -
19, 24" - - - 114.7 2xCH - -
20" - - - 105.2 - - -
21" - - - 151.2 - - -
22 - ; ; 149.4 , , ,
23 - ; ; 114.6 , , ,
25 6.36 d 8.8 129.5 CH 22 ,
26" 5.06 m - 134.9 2xCH - -
27" - - - 105.5 - - -
SRR SEAVP L VIR R £ A CELLEE BRI PP \J// ROEN ikl by bbb
2500
I
2000
t-1500
l 1000
|
- 0
. [ | ‘
| 1 | } | 1
| 1 I 1 ; \“ ' M
t I ¥ H i l ] (‘ l\\,%\) I ﬂ “Jl |
N A wJU‘lJLLJUL_/'U\/———/-/ UU\J"'U WU Lt
2w oa% &y HEFSr . 5 DAY

T T T T T T — T T T T T T T T T
85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 10 05
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1400

—174.50
—170.57
—165.21
—151.29
- 146.11

—28.20
~26.61
2105
—1364

~79.41
~77.01
7269
_-54,

53

52
—48
~46
3218
N

1300

1200

1100

-200

- T - - T -
180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30 20
f1 (ppm)

e e

WCED129E.1.5er

Wang WC 129 3 mg in DMSO-d6 at 298.0 K, 29.08.2019 Rettstadt
Mass 1105 ro
DQF-COsY {253,049

{168,06]

L69,l.41’

N N (W
b

1.41,1.60)
snam s | AT
6%0.6,3.14)
38,376} %z.a,zas} 3
(453.361\ ;— 3'61\2.5,3.14)

}943,4.5) (3.61.4.53\
L}

{5.535.08

{565,538 0
N

5.07,5.53

y

f1 (ppm)

(1.39540& }1.«,5.09} s

[ I -

2]

(7.537.30& : 7

o
(735,7.32\
{8.06,8.18] °

Ns.xs,aon
(4,54,9.33)\ r9

50 45 40 35 30 25 20 15 10 05 00
f2 (ppm)
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L

WCMCI29E.1.5er Lo
Wang WC 129 3 mg in DMSO-d6 at 298.0 K, 29.08.2019 Rettstadt 1
Mass 1105 i
13C-HMBC [ . 20
506,2.21]
BRIl —f—5—[30
{7.3543.7: {5.54,43.49]
£.0548.46 \ 52,4667} A 9 [
{8.0852 ,} (519,52.37\ v s
* [
i 60
{5.06,7;
{56972 I
5.7, 7,;’% %\ o L) ’ 70
1
.Ys.nﬂ.oo} 8o
90
{646,105, 100
(646,114.72\ (110
{7.3120.1 {455,21.63]
{21232 + 0)\ (5&,11;31& 120
(3-2‘"13"-40)\ {7.3413153] N 120
o r
(8.0614028 , 578313822} {5.29,138.48; °
{8.64146.14] 135,135.61) {455,146, ! 140
)\ 637,19 5.06,151.11]
}a.os,m.a} g )\ 9 150
{8.21,16522; 7.71,165.21} {455,165. 160
> K / (s.zs,m.ss)\ !
\ 6 170
805,168.72} ° )
180
T - - T T T T - r T T T T T T T T r
9.0 85 8.0 75 7.0 6.5 0 55 %O(w )4.5 4.0 35 3.0 25 2.0 1.5 1.0 05
m)
WCMH129E.1.ser i \ |10
Wang WC 129 3 mg in DMSO-d6 at 298.0 K, 29.08.2019 Rettstadt ' ! -
Mass 1105 ¥
13C-HSQC . : Lo
; '
: ! {0.48,12.66] o
! 2.2 : 4 )\
24,2131
& 095268 |2
- {1.2429.2] }
' (2513224 7 % =
(4.543559\ (169,3.15] i
. {2514, 1 R11431.41}
L (266,43.81&( . 1.50,4346) Lag
' o’ 7,48.33 *
81552 (:.«SS«; 1395433 k50
oS /
P Lo
¥ '
{363,705, s 1
(529,76.97& x 1 R | 70
i 80
. ]
N i Log
. 100
(6.47,11411)\ (4'9"1“‘”\ - 110
}s.ss,un.m Sp— ' %s.osuue) .
! L A (5.37,12571\ B 120
{&19,129.&\ Q5,81 (6.36,129445& »
)\, ‘ % !’}s.ns,xnsz) : 130
{5.40138.3; H
\5.5&1}&29) ) 140
i
T T T T T T T T T T T - T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 & (03.5) 4.0 35 3.0 2.5 20 15 1.0 0.5
m)

f1 (ppm)

f1 (ppm)
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2.19 4'-Dye-Linked Cytochalasin H 21

N, Cul, 0.05 eq

< DIPEA,0.5eq  O2N N
- ~ N
N
HN\/ DMF, rt ,12h ’T‘@ ﬁ
2 0/ HN

21

To a stirred solution of 1h (10 mg, 0.019 mmol, 1.0 eq) and 7-nitro-4-(prop-2-ynylamino)
benzofuran 2 (4.5 mg, 0.021 mmol, 1.1 eq) in DMF (2 mL) was added Cul (0.2 mg, 0.95
umol, 0.05 eq) and DIPEA (1.2 mg, 9.5 umol, 0.5 eq). The mixture was stirred at room
temperature for 12 hours under nitrogen and the solvent was removed in vacuo. The residue
was dissolved in EtOAc (2 mL) and washed with water (2 mL X 2). The organic phase was
dried over MgSOs, filtered and evaporated to dryness in vacuo. The residue was dissolved in
MeOH and purified by LCMS to afford 8.6 mg of desired product (61.1%, 0.011 mmol) as a

brown solid.

Monoisotopic Mass, Even Electron lons

1480 formula(e) evaluated with 41 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-65 H:0-80 N:0-8 O:0-11 Na: 0-1

Wang
! Q-Tof P -}
WC 126 285 (2.921) AM (Cen 4, 70.00, Ar,11000 0.556.28,0,55_LS%), gg"{%?:%g}\ﬁs
100] 775.3179

1

1 776.31
o] 7763194
| 1
‘ [

J 736.3154 | | 777.3234

1 R 751.34 [ [
o-L1739.3191 748.;0?6‘.'_"_'3 0_5 766.3970 775.2190 | | 7783110

SRR 66.3¢ bl it
740.0 750.0 760.0 770.0 7800 7900
-0.5
20.0 60.0
Mass Calc. Mass mDa PPM DBE 1-FIT Formul
9 =31 rormula
775,
5.3179 -0.1 21.5 4.4 C39  Had
:0.?3 37.5 7.5 C53 H3%
0.7 32.5 4.7 €52 H43
;o;9 33.5 8.6 C55 H44
e 34.5 3.9 C51 H40

791.3025 797.3040

NE
NE
N2
03
N6

18-Jun-201908:57:26
1: TOF MS ES+
1.21e3

806.3041 817.3500
T e iz
800.0

810.0

Na

HRMS (m/7): calculated for [C39H44NgOg + Na]: 775.3180, found: 775.3179.
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Chemical Formula: C3gH44NgOg
Exact Mass: 752.3282

Position Su M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.5 - - -

2 5.56 brs - - - - -

3 3.35 m - 53.3 CH - 4,5,10

4 2.17 dd 3.8,5.0 50.3 CH 1,3,5,6,10 3,5,10

5 2.81 m - 329 CH 1,3 4,11,12

6 - - - 147.8 - - -

7 3.86 dd 1.6,10.7 69.7 CH 6,12 8,12

8 2.96 m - 47.3 CH 1,7,9,13, 20, 7,13

21

9 - - - 51.8 - - -
10a 2.78 m - 44.9 CH, 1,3 3,4,12
10b 2.98 m - - - - -

11 1.03 d 6.7 14.3 CHs; 4,5,6 5
12a 5.14 brs - 114.3 CH, 5,6,7 57,11
12b 5.39 brs - - - - -

13 5.74 m - 126.9 CH 7,8, 15 8,14,15

14 5.43 m - 138.8 CH 9,15 13,15
15a 1.82 m - 42.8 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.81 m - 28.4 CH 13,14, 17 22
17a 1.60 m - 53.9 CH, 18,19 -
17b 1.88 m - - - - -

18 - - - 74.4 - - -

19 5.57 brs - 138.2 CH - 20

20 5.85 dd 3.0,16.2 125.7 CH 18,19 19

21 5.46 brs - 77.2 CH 8,9,19, 20,23 -

22 1.07 d 6.5 26.5 CHs; 15, 16, 17 16

23 1.37 s - 31.2 CH; 17,18, 19 -

1 - - - 130.7 - - -
2’6 7.35 d 8.5 130.6 2xCH 3,4,5,10 3,5
35 7.69 d 8.5 121.2 2xCH 1,4 2,6

4 - - - 135.6 - - -

24 - - 170.1 - - -

25 2.26 s - 21.0 CH3 24 -

4 - - - 144.2 - - -

5 8.04 s - 119.9 CH 4 -

6“ 4.93 s - 39.4 CH, - -

8“ - - - 143.1 - - -

9“ 6.44 d 8.6 99.7 CH 11,12 10
10 8.54 d 8.5 135.9 CH 117, 13" 9“
11“ - - - 125.2 - - -
12 - - 144.3 - - -
13 - - - 143.4 - - -
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Ll L

6

k A 1
WCED126A.10.ser
Wang WC 126 1,2mg in CDCI3 at 298.0K 26.06.19, Retistadt
mass= ° - )
DQF-COsY 4 .
o o '
® o § ¢
roe we ° PU ¢
o
: I
8 .
a " ° e’ 36‘ ¢ ¢
o 28 0%0° d
¢ s
. .
-
. - L]
. [ ] °
a° af ‘ ° o
o of u
/s.s«e.«)
° .0 e
° % 2
R 1
e~ -
P °
o .
'
N . {6.448.
2 SN
T T T T T T T T T T T T T T T
2.0 85 8.0 7.5 7.0 6.0 55 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0
2 (ppm)
WCMC126A.10.5er
Wang WC 126 1,2mg in CDCI3 at 298.0K 28.06.19, Rettstadt ¢ L
mass=752 © ferma °
[3CTHMEC {5.15,32.81 (g0 °§ °8°
15,2, A, 3
°® )\ e . 1 ,3.1* &Q
[}
{7.35,4472& © ! TR Q .
® o-ex o { ss,sws\bn @ n‘.‘m‘\m r
e e @
(5'1417539)“ {297,8.
s {1.60743
{297,77.18) -
44 2. v LT
.
m1a. 1 (’4.91150‘71& e °
swuszo)o o {645025.19 {2.96,126.95] (umzc.s«x
. 3613072 D @4 o {298,1306] 3 ™
o UMABE ? {2.9613891] (Lsz.m.nsx /1.@13.33)
Q;asa,m 40} 3 {645,144, 3%. o & o{492143.13] Q° ® ¢
{5.15,147.65, {3.86,147. 29614771}, {219,147,
o %00514297)0 0 \ 77)\ )\ @ 57)\. N ' @
5 v
{2.27,170.14*
0.0 (297,1745»‘0 .
T T T T T T T T T T T T T T T T
85 8.0 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0
2 (ppm)

f1 (ppm)

f1 (ppm)
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WCMH126A.10.ser

Wang WC 126 1,2mg in CDCI3 at 298.0K 28.06.19, Rettstadt {1.03,14.
mass=752

13C-HSQC {0.86.20.

{78,121 1;%
,\sm 19.39)‘
fam, 13550}

{7.3513061} ,0
\ L)

(2'26'20'9%
{107,651
{12829, k}
2.81,3288)
¢ )\. (1.31,23.395) g§

\
137,31.20}

(4.9339.40&.

Sz - z 06,42.89)
s % D‘(‘?z“n 5034% e}l s242.81)
¢1 8853.9)
160,592}

{(3.70,7052)4386.6972)

(546,77, 193’

(6A4.9$73k'
514 11434)\.

5.35,114.26)

{5.74,126.,5;
¢ 0
. 5.85,125.65)
{5.4313880;
00
5.57,138.19}
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100

110
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130

9.0 85 8.0 75
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2.20 4'-Prop-1-ynyl Cytochalsin H 22

Et;N, 1.25eq  touluen, 70°C
Cul 0.03 eq, reflux

Pd(PPh3)4 0.009 eq

To a stirred solution of 1e (10 mg, 0.019 mmol, 1.0 eq) and 2 (2.0 mg, 0.038 mmol, 2.0 eq,
purchased from Signma-Aldrich) in toluene (2 mL) was added Cul (0.2 mg, 0.95 pumol, 0.05
eq), EtsN (3.0 mg, 0.03 mmol, 1.5 eq) and Pd(PPh3)4 (0.2 mg, 0.1 umol, 0.009 eq). The
mixture was stirred at 80 °C for 12 hours under nitrogen and the solvent was removed in
vacuo. The residue was dissolved in EtOAc (2 mL) and washed with water (2 mL X 2). The
organic phase was dried over MgSQas, filtered and evaporated to dryness in vacuo. The
residue was dissolved in MeOH and purified by LCMS to afford 6.7 mg of desired product

(78.2%, 0.012 mmol) as a yellow solid.

Monoisotopic Mass, Even Electron lons

936 formula(e) evaluated with 27 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-50 H:0-50 B:0-2 N:0-5 0:0-5 Na:0-1

Wang Q-Tof Premier UPLC-MS 11-Jun-201908:19:37
WC 120 314 (3.222) AM (Cen,4, 40.00, Ar,11000.0,556.28,0.55,L.S 5) 1: TOF MS ES+
- 554.2889 510
100
% 555.2946
’ 570.2703
537.3357 556.2988 5’71 2o
‘ 542.2150.543.3354 s48.3149 5503139 - 5633027 5958330 _sT22714
S BT Pl il vt S Y PR PO > o JA TV N - L L ] miz
§35.0 540.0 545.0 550.0 555.0 560.0 565.0 570.0
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mba PPM DBE i=FIT Formula
554.2889 0.7 153 g3 i3 C33 H41 N OS5 Na
-0.7 -1.3 18.5 1.2 €34 H3T N5 O Na
1.0 -1.8 20.5 3.4 33 H34 B2 N5 O
1.4 2.5 17.5 5.6 €31 H35 B2 N5 02 Na

HRMS (m/z): calculated for [C33H41NOs + Na]: 554.2882, found:

554.2889.
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YA

Exact Mass: 531.2985

Chemical Formula: C33H41NO5

Position &y M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.2 - - -

3 3.24 ddd 1.1,4.4,9.1 53.3 CH 14,5 4,5,10

4 2.13 t 4.4 50.6 CH 3,5 3,5,10

5 2.78 m - 32.7 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.85 d 10.2 69.6 CH 5,6,8,12,13 8,12

8 2.95 t 10.2 47.2 CH 1,7,9,13,21 7,13

9 - - - 51.7 - - -
10a 2.67 dd 9.5,13.5 45.6 CH, 1,3 3,4,12
10b 2.82 dd 4.8,13.5 - - - -

11 0.98 d 6.7 14.1 CHs; 4,5,6 5
12a 5.12 brs - 114.2 CH, 5,6,7 57,11
12b 5.37 brs - - - - -

13 5.76 ddd 1.4,9.6, 126.9 CH 7,8, 15 8,14,15

15.5
14 5.42 ddd 4.8,10.3, 138.4 CH 9,15 13,15
15.5
15a 1.82 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.80 m - 28.7 CH 13,14, 17 22
17a 1.57 m - 53.7 CH, 18,19 -
17b 1.91 m - - - - -

18 - - - 74.4 - - -

19 5.54 brs - 138.0 CH - 20

20 5.90 dd 2.9,16.4 126.0 CH 18,19 19

21 5.60 brs - 77.5 CH 8,9,19, 20,23 -

22 1.06 d 6.5 26.1 CHs; 15, 16, 17 16

23 1.37 s - 31.2 CHs; 17,18, 19 -

1 - - - 132.0 - - -
2’6 7.09 d 8.2 128.8 2xCH 3,4,5,10 3,5
35 7.36 d 8.2 131.9 2xCH 1,4 2,6

4 - - - 122.9 - - -

24 - - 170.2 - - -

25 2.27 s - 20.9 CH3 21,24 -

7’ - - - 86.2 - - -

8’ - - - 79.2 - - -

9’ 2.04 s - 4.2 CH; 3,457, 8 -
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2.21 4'-Pinacolborolanyl Cytochalasin H 23

+ O\BiB/oi NaHCO3, 3.0 eq dioxane 110°C
2 OH d o
2

Pd(dppf)Cl,, 0.1 eq 16h N2

To a stirred solution of 1d (20 mg, 0.035 mmol, 1.0 eq) and Bis(pinacolato)diboron 2 (17.8
mg, 0.07 mmol, 2.0 eq, purchased from Sigma-Aldrich) in dioxane (3 mL) was added
Pd(dppf)ClLz (2.6 mg, 0.0035 mmol, 0.1 eq), NaHCO3 (10.2 mg, 0.11 mmol, 3.0 eq). The
mixture was stirred at 110 °C for 8 hours under nitrogen and the solvent was removed in
vacuo. The residue was dissolved in EtOAc (2 mL) and washed with water (2 mL X 2). The
organic phase was dried over MgSQas, filtered and evaporated to dryness in vacuo. The
residue was dissolved in MeOH and purified by LCMS to afford 12.6 mg of desired product
(58.3%, 0.020 mmol) as a white solid.

2.22 4'-4' Cytochalasin H dimer 24

K;CO3 2.0 eq XPhos, 0.2 eq 2h

Pd(OAc),, 0.1 eq  dioxane: H,0=9:1
N,, 80°C

To a stirred solution of 1d (7.6 mg, 0.012 mmol, 1.5 eq) and 23 (7 mg, 8 umol, 1.0 eq) in
dioxane (4 mL) was added Pd(OAc) (0.12 mg, 0.8 umol, 0.1 eq) and XPhos (0.76 mg, 1.6
umol, 0.2 eq) and K»,COs3 (2.2 mg, 16 umol, 2.0 eq). The mixture was stirred at 80 °C for 2
hours under nitrogen and the solvent was removed in vacuo. The residue was dissolved in
EtOAc (4 mL) and washed with water (3 mL X 2). The organic phase was dried over MgSOQOs,
filtered and evaporated to dryness in vacuo. The residue was dissolved in MeOH and purified
by LCMS to afford 5.1 mg of desired product (42.6%, 0.005 mmol) as a white solid.
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Monoisotopic Mass, Even Electron lons

270 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-65 H:0-80 B:0-2 N:0-2 0:0-10 Na:0-1

Wang Q-Tof Premier UPLC-MS . 09-Apr-201910:51:37
WC 074C 295 (3.018) AM (Cen,4, 60.00, Ar,11000.0,556.28,0.55 LS 5); Sm (SG, 1x3.00) 1: TOF MS ES+
1007.5402 1.08e3
10
1008.5475
k3
1005.5221 100%5‘66
| 1006.5307 |
1011.3222
N 1003.5272 | | 1010,8671 ’ 10'2'52001014.04951014.4413le
T T T T T T T T T
10040 10060 1008.0 10100 10120 10140
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
1007.5402 1007.5398 0.4 0.4 [285] 0.7 C60 H76 N2 010 Na
1007.5417 -1.5 -1.5 26.5 5.5 €62 H74 B2 09 Na
1007.5382 2.0 2.0 30.5 1.0 C64 H72 B N2 08
1007.5422 -2.0 -2.0 26.5 1.2 €62 H75 N2 010
1007.5438 -3.6 -3.6 27.5 2.6 C65 H76 OB Na
1007.5441 -3.9 -3.9 29.5 3.6 €64 HI3 B2 09
1007.5358 4.4 4.4 27.5 1.6 C62 H73 B M2 08 Na
1007.5318 8.4 8.3 31.5 3.8 €64 H70 B2 N2'06 Na
1007.552¢ -12.7 -12.6 26.5 7.1 €61 H74 B2 N2 08 Na
1007.5269 13.3 13.2 30.5 2.2 C65 H72 B 09
1007.5550 -14.8 -14.7 27.5 3.0 C64 HTI6 N2 OF Na
1007.5553 -15.1 -15.0 29.5 5.3 C63 H73 B2 N2 08
1007.5245 15.7 15.6 27.5 2.8 C63 HI3 B 09 Na
1007.5569 -16.7 -16.6 22.5 4.9 C59 B77 B N2 010 Na
1007.5593 -19.1 -19.0 25.5 3.8 Ccel H7e B N2 010
1007.5210 18.2 19.1 31.5 5.6 C65 H71 N2 08
1007.5205 19.7 19.6 31.5 5.2 Cc85 HT0 B2 Q7 - Na

HRMS (m/7): calculated for [CsoH76N2010 + Na]: 1007.5398, found: 1007.5402.
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Position &n M Ju-nfHz 6¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

2 - - - - - - -

3 3.27 m - 53.4 CH 191,4,5 4,5,10

4 2.16 m - 50.2 CH 3,5 3,5,10

5 2.80 m - 32.5 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.86 d 10.9 69.5 CH 5,6,8,12,13 8,12

8 2.96 m - 47.0 CH 7,9,13, 20,21 7,13

9 - - - 51.9 - - -
10a 2.70 m - 45.5 CH, 1,3 3,4,12
10b 2.90 m - - - - -

11 1.00 d 6.7 13.8 CH; 4,5,6 5
12a 5.13 brs - 114.0 CH, 5,6,7 57,11
12b 5.38 brs - - - - -

13 5.76 m - 126.9 CH 7,8, 15 8, 14,15

14 5.45 m - 138.4 CH 9,15 13,15
15a 1.82 m - 42.7 CH, 13,14, 16,17 13, 14,
15b 2.05 m - - - - -

16 1.83 m - 28.3 CH 13,14, 17 22
17a 1.56 brs - 53.7 CH, 18,19 -
17b 1.90 brs - - - - -

18 - - - 74.3 - - -

19 5.54 brs - 137.9 CH - 20

20 5.88 dd 2.6,16.5 125.7 CH 18,19 19

21 5.51 brs - 77.2 CH 8,9, 19,20,23 -

22 1.08 d 6.3 26.3 CH; 15, 16, 17 16

23 1.38 s - 31.0 CH; 17,18, 19 -

1 - - - 128.6 - - -
2’6 7.19 d 7.9 128.1 2xCH 3,4,5,10 3,5
3’5 7.78 d 7.9 134.9 2xCH 1,4 2,6

4 - - - 128.9 - - -

24 - - 170.1 - - -

25 2.27 s - 20.8 CHs 24 -
34" - - - 83.9 - - -

6°“7“8“9" 1.37 brs - 24.7 4x CH3 37, 4" -
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Chemical Formula: CggH76N2O 19
Exact Mass: 984.5500

Position 6u M Ju-nfHz 8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

2 5.48 brs - - - - 3

3 3.29 ddd 0.9, 9.6, 53.4 CH - 2

4.6

4 2.16 dd 4.6,89 50.3 CH 9,21 5

5 2.81 m - 32.5 CH - 4,11, 12

6 - - - 148.1 - - -

7 3.83 d 10.8 69.3 CH 6,12,13 8,12

8 2.95 dd 10.2, 46.9 CH 1,3, 7,13,14 7,13

10.8

9 - - - 51.7 - - -
10a 2.68 dd 13.5,9.9 44.9 CH, 1,2,6,3
10b 2.92 dd 13.5,4.4 - - - -

11 1.05 d 6.5 13.9 CH; 4,5,6 5
12a 5.13 brs - 113.8 CH, 56,7 5,7
12b 5.37 brs - - - -

13 5.75 ddd 9.7, 126.7 CH 8,9 8,14

15.5,1.3

14 5.41 ddd 15.5, 138.4 CH - 13,15

4.7,10.0
15a 1.80 m - 42.5 CH, 13, 14, 16 14,17
15b 2.04 m - - - - -

16 1.79 m - 28.2 CH - 17
17a 1.56 m - 53.5 CH, 18,19 15, 16
17b 1.88 dd 3.0,14.4 - - - -

18 - - - 74.6 - - -

19 5.57 dd 16.6,2.4 137.8 CH 8,9,20 20

20 5.89 dd 16.6, 2.7 125.6 CH 18, 21 21

21 5.58 dd 2.5,2.7 77.1 CH 19, 20 20

22 1.05 d 6.5 26.2 CHs; 15, 16, 17 15

23 1.37 s - 30.8 CHs; 16,17, 18,19 -

1 - - - 129.7 - - -
2’6 7.22 d 8.1 129.1 2xCH 3,4,5,10 3,5
35 7.51 d 8.1 127.1 2xCH 2,6, 4 2,6

4 - - - 139.6 - - -

24 - - - 170.3 - - -

25 2.26 s - 20.6 CH3 24 -

NMR data of 24recorded at 500 MHz in CDCl;.
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2.23 Cytochalasin H Dimer 25

Cul, 0.05 eq
DIPEA, 0.5 eq

- .

DMF, it ,12h  HO=5

To a stirred solution of 1h (11.0 mg, 0.021 mmol, 1.1 eq) and 1g (10.0 mg, 0.019 mmol, 1.0
eq) in DMF (2 mL) was added Cul (0.2 mg, 0.95 pmol, 0.05 eq) and DIPEA (1.2 mg, 9.5
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (2mL) and washed
with water (2 mL X 2). The organic phase was dried over MgSQg, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 16.5

mg of desired product (81.5%, 0.015 mmol) as a white solid.

Monoisotopic Mass, Even Electron lons

931 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-65 H:0-80 N:0-8 0:0-11 Na:0-1 120Sn: 0-1

Wang Q-Tof Premier UPLC-MS 13-Jun-201912:28:19
WC 119 303 (3.103) AM (Cen 4, 85.00, Ar.11000.0,556.28,0.55,LS 5) ; 1: TOF MS ES+
100+ 1104.5688 774
1
1105.5725
%
1
1 1106.5739
L 1104.4821
N | 1107.5933 11085734
o ‘1j91;pz73,11‘o1.5959 R | ‘ / 1110.5004 1111.7377 1113.8918 iz
! s T | S LLAREIA ’ )
1100.0 1102.0 1104.0 1106.0 1108.0 1110.0 1112.0 11140
Minimum: -0.5
Maximum: 5.0 20.0 60.0
Mass Calc. Mass mDa PPYM DBE i-FIT Formula
1104.5688 =il 2o C65 H7B N5
1.4 1.1 Ce3 H79 N5
-9.8 1.1 €62 H78 N7
11.3 2.8 Cc65 H75 N7
-12.2 2.5 ce4 H78 N7

HRMS (m/7): calculated for [CsoH76N2010 + Na]: 1104.5674, found: 1104.5688.
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Chemical Formula: Cg3H7gN50 14

Exact Mass: 1081.5776

Position 6y M Ju-nfHz 6¢c HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

3 3.25 m - 53.8 CH 1,1,4,5 4,5,10

4 2.16 dd 3.95.1 50.4 CH 1,3,5,6,10 3,5,10

5 2.80 m - 32.8 CH 1,3 4,11, 12

6 - - - 147.9 - - -

7 3.86 dd 2.2,11.8 69.6 CH 6,12 8,12

8 2.96 m - 47.3 CH 7,9,13, 20,21 7,13

9 - - - 51.8 - - -
10a 2.79 m - 44.9 CH, 1,3 3,4,12
10b 2.96 m - - - - -

11 1.01 d 6.6 14.2 CH; 4,5,6 5
12a 5.14 brs - 114.2 CH, 5,6,7 57,11
12b 5.38 brs - - - - -

13 5.75 m - 127.9 CH 7, 8,15 8,14, 15

14 5.42 m - 138.8 CH 9,15 13,15
15a 1.82 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.05 m - - - - -

16 1.81 m - 28.6 CH 13,14, 17 22
17a 1.58 m - 53.7 CH, 18,19 -
17b 1.91 m - - - - -

18 - - - 74.7 - - -

19 5.56 brs - 138.2 CH - 20

20 5.86 m - 125.8 CH 18,19 19

21 5.52 brs - 77.5 CH 8,9,19, 20,23 -

22 1.07 d 6.4 26.5 CH; 15, 16, 17 16

23 1.36 s - 31.3 CH; 17,18, 19 -

1 - - - 138.3 - - -
2’6 7.34 d 8.5 130.4 2xCH 3,4,5,10 3,5
35 7.71 d 8.5 121.0 2xCH 1,4 2,6

4 - - - 136.0 - - -

24 - - 170.2 - - -

25 2.26 s - 21.0 CHs 24 -

4" - - - 145.0 - - -

5 8.08 s - 120.5 CH 4“ -

6" 5.30 s - 62.0 CH, 4”,5",7" -

7 - - - 157.3 CH, 6", 8" 17" -
812" 7.00 d 8.6 115.2 2xCH 77,97, 11" 9”,11”
911 7.10 d 8.6 130.2 2xCH 8", 10" 8”,12”

10 - - - 138.3 - - -
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2.24 Bis acetylene linker 26

NaH, DMF /\o/\/o\/\o/\/o/

HO O~ OH BTN
1 2 80°C, 12h 26

To a stirred solution of PEG (100 mg, 0.67 mmol, 1.0 eq, purchased from Sigma-Aldrich) in
dry DMF (3 mL) was added sodium hydride (32.2 mg, 1.34 mmol, 2.0 eq). The mixture was
stirred at room temperature for 1 hour under nitrogen after which propargyl bromide (0.6 mL,
6.7 mmol, 10.0 eq, purchased from Acros) was added. The reaction solution was stirred at 80
°C for 12 hours under nitrogen and the solvent was removed in vacuo. The residue was
diluted with water (10 mL) and then neutralized with 0.1 M HCI (15 mL). The resulting
mixture was extracted with EtOAc (15 mL X 2) and the exract was washed with brine (20
mL). The organic phase was dried over MgSQs, filtered and evaporated to dryness in vacuo.
The crude light yellow oil (100 mg) was directly used in the next step without further
purification.

2.25 Dimeric Cytochalasin H 27

///\0/\/0\/\0/\/0\///
26

Cul, 0.05 eq
DIPEA, 0.5 eq

DMF, rt ,12h

To a stirred solution of 1h (20 mg, 0.038 mmol, 1.0 eq) and 26 (25.8 mg, 0.114 mmol, 3. 0
eq) in DMF (4 mL) was added Cul (0.4 mg, 1.90 umol, 0.05 eq) and DIPEA (2.4 mg, 19.0
umol, 0.5 eq). The mixture was stirred at room temperature for 12 hours under nitrogen and
the solvent was removed in vacuo. The residue was dissolved in EtOAc (2 mL) and washed
with water (3 mL X 2). The organic phase was dried over MgSQy, filtered and evaporated to
dryness in vacuo. The residue was dissolved in MeOH and purified by LCMS to afford 15.4
mg of desired product (31.7%, 0.012 mmol) as a brown solid.

Monoisotopic Mass, Even Electron lons

1749 formula(e) evaluated with 78 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-90 H:0-100 N:0-10 0:0-15 Na: 0-1

Wang Q-Tof Premier UPLC-IMS 07-Aug-201908:31:21
WC 134 280 (2.863) AM (Cen,4, 90.00, Ar,11000.0,556.28,0.55..S 5) 1 TOF MS ES+
1001 1317.6775 2.21e3
| 1318.6823
%’1
| [| 13196887
(1
‘
75673 1205 6914 | || 13206934
| 12756736 q2g3, 1297 L
ol ¢ 2836398 128 __5?8? DT L 13217501 13346788 13417717 13476897 1361.7212,
: | e A — iy T iz
1280.0 1290.0 1300.0 1310.0 1320.0 1330.0 1340.0 13500 13600
Minimum: ~0.5
Maximum: 5.0 20.¢ 60.0
Mass mDa PPM DBE i-FIT Formula
317.6775 0.4 -0.3 40.5 56.5 c85 HI3 N2 Ol
0.6 0.5 42.5 54.0 C84 HI0 N6 O7 Na
0 -0.5 47.5 63.3 CB5. 586 W10 03 Na
=il -0.9 29.5 10.5 C72 H®4 N8 o014 Na
-1.8 -1.4 45,5 65.7 C86 H8Y% N6 07
2.0 1.5 37.5 45.4 c83 H94 N2 011 Na
-2.1 -1.6 41.5 68.6 fod:1:] HS4 09 Na
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HRMS (m/z): calculated for [Cs72H94NgO14 + Na]: 1317.6787, found: 1317.6775.

27

Chemical Formula: C75Hg4NgO 14

Exact Mass: 1294.6889

Position &u M Juu/Hz &8¢ HSQC HMBCHto C H-H COSY

1 - - - 174.3 - - -

3 3.33 m - 53.5 CH 1,1,4,5 4,5,10

4 2.16 dd 3.8,5.1 50.3 CH 1,3,5,6,10 3,5,10

5 2.81 m - 32.8 CH 1,3 4,11,12

6 - - - 147.9 - - -

7 3.88 dd 1.3,10.8 69.9 CH 6,12 8,12

8 2.96 m - 47.3 CH 7,9,13, 20,21 7,13

9 - - - 51.8 - - -
10a 2.76 m - 45.1 CH, 1,3 3,4,12
10b 2.93 m - - - - -

11 1.02 d 6.7 14.2 CH; 4,5,6 5
12a 5.14 brs - 114.2 CH, 5,6,7 5,7,11
12b 5.39 brs - - - - -

13 5.75 ddd 1.4,9.7, 126.9 CH 7,8, 15 8,14, 15

15.4
14 5.42 ddd 4.8,10.1, 138.8 CH 9,15 13,15
15.4
15a 1.82 m - 42.7 CH, 13,14, 16, 17 13, 14,
15b 2.06 m - - - - -

16 1.81 m - 28.6 CH 13,14, 17 22
17a 1.60 m - 53.6 CH, 18,19 -
17b 1.88 m - - - - -

18 - - - 74.7 - - -

19 5.56 brs - 138.2 CH - 20

20 5.88 dd 2.2,17.0 125.7 CH 18,19 19

21 5.55 brs - 77.3 CH 8,9,19, 20,23 -

22 1.07 d 6.3 26.5 CHs; 15, 16, 17 16

23 1.36 s - 31.3 CH; 17,18, 19 -

1 - - - 138.3 - - -
2’6 7.31 d 8.5 130.4 2xCH 3,4,5,10 3,5
35 7.68 d 8.5 120.8 2xCH 1,4 2,6

4 - - - 136.0 - - -

24 - - 170.2 - - -

25 2.27 s - 21.0 CH3 24 -

4" - - - 145.0 - - -

5 8.04 s - 120.4 CH 4 -

6“ 4.77 s - 64.7 CH; 4”,5"”,7" -

7 3.76 m - 69.9 CH, 6", 8" 17 -
89" 3.70 m - 70.6 CH, 8”,9” -
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3.0 In vivo Procedures
3.01  Growth Inhibition of Fungal Strains

Pyrichalasin H 1a and compounds 1e - 27 (Table 3.1) were subjected to a serial dilution assay
in 96-well plate format, with selected microorganisms grown for 24 (S. pombe. P. anomala.
M. hiemalis. R. glutinis) and 48 hours (C. albicans), as described by Mulwa et al. 2018.!
Inhibitory concentrations are given in uM. Observed alleviated, but incomplete inhibition of

growth is marked in brackets.

Table 3.1: Growth Inhibitory concentrations of pyrichalasin H 1a and derivatives in a serial dilution assay versus selectedfungi.

Inhibiting concentrations are given in yM (umol/L). n.i. = no inhibition. Lowest value = red; highest value = green.

Compound Schizosaccharomyces pombe  Pichia anomala Mucor hiemalis Candida albicans  Rhodotorula glutinis
la 31.722 n.i. (31.722) n.i. 63.635
1f 60.622 n.i. n.i. n.i.
1g 30.331 n.i. n.i. n.i. 60.845
1h _ n.i 62.326 n.i 31.067
1i n.i. n.i. n.i. n.i. n.i.
5a n.i. n.i. n.i. n.i. n.i.
5b n.i. n.i. n.i. n.i. n.i.
5c n.i. n.i. n.i. n.i. 93.806
7a n.i. n.i. n.i. n.i. n.i.
7b n.i. n.i. n.i. n.i. n.i.
7c n.i. n.i. n.i. n.i. n.i.
9 n.i. n.i. n.i. n.i. n.i.
11 n.i. n.i. n.i. n.i. n.i.
13 n.i. n.i. n.i. n.i. n.i.

19 n.i. n.i. n.i. n.i. n.i.
21 n.i. n.i. n.i. n.i. n.i.
22 n.i. n.i. n.i. n.i.
23 n.i. n.i. n.i. n.i.
24 n.i. n.i. n.i. n.i. n.i.
25 n.i. n.i. n.i. n.i. n.i.
27 n.i. n.i. n.i. n.i. n.i.
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3.02 Cytotoxicity Assays

Cytotoxicity was assessed by subjection of pyrichalasin H 1a and synthetic derivatives le -

27 (Table 3.2) to a standardized metabolic activity test using 3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazoliumbromide (MTT) on mouse fibroblast cells (L929) and different cancer

cell lines (cervix cancer, KB3.1; prostate cancer, PC3; lung cancer, A549; breast cancer,

MCEF-7; epidemoid carcinoma, A431; ovarian cancer, SKOV-3), as available. Concentrations

are given for 50% growth inhibition observed with the no-compound control as reference!

(ICs0 in uM).

Table 3.2: Concentrations (uM) of previously described compounds found to have metabolism-inhibitory effects according to

the MTT assay half-maximal to complete inhibition (IC50). Epothilon B served as the inhibited-growth negative control.

* = no visible effect; ** = small proliferation inhibition; n.d. = not determined. Lowest value = red; highest value = green.

Compound L929
1a
le
1f 0.419
1g
1h
1i
5a 10.621
5b 0.503
5c 0.364
7a *k
7b *k
7c *k
9 *
11 25.375

5w

15 2.799

KB3.1

0.273

1.445

0.518

19.599

14.211

PC3

0.255

2.089

6.286

1.82

n.d.

n.d.

n.d.

n.d.

n.d.

* %

A549

0.273

0.256

n.d.

n.d.

4.353

n.d.

2.38

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

MCF-7

0.455

0.452

1.254

1.68

30.623

n.d.

n.d.

n.d.

17.652

3.745

1.061

A431

0.291

n.d.

1.915

n.d.

0.504

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

1.633

SKOV-3

0.419

n.d.

2.089

n.d.

1.386

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.805

s s em s am s s e

19 27.14
21 1.861
22 5.27
23 1.937
24 8.227
25 1.664
27 *%

0.518

2.635

0.291

1.117

6.565

0.425

3.388

0.549

6.704

0.647

n.d.

0.518

3.388

0.581

n.d.

0.629

n.d.

n.d.

0.332

2.447

0.371

0.828

0.592

n.d.

n.d.

0.412

5.458

0.387

n.d.

0.629

n.d.

n.d.

0.385

6.023

0.452

n.d.

1.109

n.d.
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3.03 Invivo Effects on the Actin Cytoskeleton

Effects on the actin cytoskeleton were characterized in further detail using osteosarcoma cells
(U208), following the procedure described by Kretz et al. 2019.2 All compounds affected the
actin cytoskeleton, confirming retained activities as functionalized compounds even upon
heavy modification (Figure 3.1A, Figure 3.1B).

Fluorescently-labelled cytochalasins were further investigated concerning their
potential use in staining the actin cytoskeleton. Here, U20S cells were grown on fibronectin-
coated cover slips overnight similar to the methodology employed before. Untreated, well-
spread cells were fixed with 500ul of warm 4% paraformaldehyde (PFA) in PBS solution for
20 minutes and washed with 500ul PBS. After cell permeabilisation with 500ul 0.1% Triton
X-100 in PBS and additional washing steps with 500ul PBS (3x), coverslips were treated
with labelled cytochalasin derivatives (100pug/ml) and fluorescently-labelled phalloidins
(ALEXA 488, green fluorescence; ATTO 594, red fluorescence), in each case
complementary in colour, by incubation in a wet chamber on parafilm. Samples were
incubated for 1h in the dark, followed by procedures for nuclear staining and image
recording, as stated above.

Initial staining attempts using 21 as a fluorophore did not show any interpretable
fluorescence, thus it was excluded from future experiments (data not shown). Out of the four
fluorescently-coupled derivatives, both 19 and 17displayed a staining pattern at least partially
overlapping with actin filament-containing stress fibre-like structures, as confirmed by
counterstaining with phalloidin (Fig. 3.2). However, in follow-up experiments, stainings
appeared more specific with 17. Moreover, signal intensities with 17 were further improved
upon inclusion of 0.25% glutaraldehyde (GA, Fig. 3.3) as fixative as compared to using 4%
para-formaldehyde (PFA, Fig. 3.2) alone, assumed to counteract partial filament loss seen
with weaker fixatives such as PFA.? Notably, unspecific staining patterns obtained with 13

and 15 were not improved further upon addition of 0.25% GA.
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1a 0.1pg/ml

24 10 pg/ml 1h 5 pg/ml 1h 10 pg/ml 13 5 pg/ml 13 10 pg/ml

5b 0.2 pg/ml 5b 1 pg/ml 5¢ 0.2pg / ml

5a 5 ug/ml 5a 30 pg/ml 7a5 pg/ml 7a 35 pg/ml

le 0.08 pg/ml le 0.4pg/ml 1g 0.2 pg/ml 1g 1 pg/ml 9 50 pg/ml

Figure 3.1A: Summary of fluorescence microscopy images showing the actin cytoskeleton (pseudocoloured in red) stained by
fluorescently-coupled phalloidin (atto 594) and nuclei stained by DAPI (blue). DMSO served as a vehicle control. U20S cells
were treated for 1 hour with respective compound and concentration, and directly fixed with 4% PFA. Images show the collapse

of cytoskeletal actin to different degrees of severity. See Figure 3.1B for the effect of cytochalasin B (CytB).
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252 ug/ml

21 7 pg/ml 1f 2 pg/ml 1f 10 pg/ml 19 30 pg/ml 19 150 pg/ml

17 5 pg/ml 27 25 pg/ml 27 100 pg/ml CytB 1 pg/ml

DMSO vehicle

17 1 pg/ml

DMSO vehicle

CytB 5 pg/ml

control control

Figure 3.1B: Summary of fluorescence microscopy images showing the actin cytoskeleton (pseudocoloured in red) stained by
fluorescently-coupled phalloidin (atto 594) and nuclei stained by DAPI (blue). DMSO served as a vehicle control. U20S cells
were treated for 1 hour with respective compound and concentration, and directly fixed with 4% PFA. Images show the collapse

of cytoskeletal actin to different degrees of severity. The effect of cytochalasin B (CytB) is shown in comparison.
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Figure 3.2: Fluorescence microscopy images of untreated U20S cells simultaneously stained with fluorescently-coupled
phalloidin (ALEXA 488, ATTO 594) and differentially-derivatised cytochalasin variants upon fixation with 4% PFA. A, C, E, G:
Actin cytoskeleton stained with phalloidin. Images B, D: Signals obtained with 13 and 15, respectively, and lacking any obvious
specificity for the actin cytoskeleton. Image F: 19 displaying mostly cytosolic signal, and very weak association with actin
cytoskeletal structures, such as lamellipodia-like structures at the cell periphery. Image H: More prominent association of 17
with the actin cytoskeleton. Note that prominently stained structures at least partly overlap with the phalloidin staining in image
G. Scale = 20pm.
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Figure 3.3: Fluorescence microscopy of untreated U20S cells simultaneously stained with fluorescently-coupled phalloidin
(ALEXA 488, ATTO 594) and cytochalasin derivatives upon fixation with 4% para-formaldehyde (PFA) and 0.25%
glutaraldehyde (GA). A, C, E, G: Actin cytoskeleton as stained with phalloidin. Images B, D: lack of association with the actin
cytoskeleton, as already observed for 13 and 15 upon fixation with PFA alone (Figure 3.2). Image F: Clearly discernible staining
of actin cytoskeletal structures with 19, which appears enhanced upon PFA/GA-fixation as compared to PFA alone (see Figure
3.2), and H: 17 displaying quite robust labelling of actin filament networks, reasonably well overlapping in these conditions with

the phalloidin staining in G. Scale bars = 20um.
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