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Supplementary Figures
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Supplementary Fig. 1. Elucidation of phthalic anhydride intermediate formation. a. Spectroscopic evidence —
after addition of HBTU to 4-610CP-COOQOH in MeCN / 10 eq DIPEA intense absorption band at 625 hm appears
only for isomer 4’ derivative. b. Direct injection ESI-MS reveals M+ ion with a mass of 439.3, which can be
attributed to the formation of highly reactive phthalic anhydride intermediate.
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Supplementary Fig. 2. Correlation between fluorescent dye quantum yield and fluorescence lifetime. Data

points are presented as mean = s.d. of three independently repeated experiments (N=3).
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Supplementary Fig. 3. Plots showing absorbance of dyes’ positional isomers at Amax versus dielectric constant
(D) of 1,4-dioxane-water mixtures. Dso value was obtained by fitting to dose-response equation and corresponds
to the D value that provokes half of the maximal absorbance. Data points are presented as mean + s.d. of three

independently repeated experiments (N=3).
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Supplementary Fig. 4. Behavior of the tubulin probes in 1, 4-dioxane-water. A, Plot showing absorbance of TMR-
LTX positional isomers at Amax versus dielectric constant of 1,4-dioxane-water mixtures. Data points were fitted
to bell-shaped dose response curve, which describes two consecutive processes — spirolactonization and
aggregation. b, Plot showing absorbance of TMR-LTX positional isomers at Amax versus dielectric constant of
1,4-dioxane-water mixtures with constant 0.3% SDS additive. Plots showing absorbance of free dye SiR-COOH
(c) or 580CP-LTX (d), 610CP-CTX(e) and SiR-CTX (f) probes’ positional isomers at Amax versus dielectric
constant (D) of 1,4-dioxane-water mixtures with constant 0.3% SDS additive. Dso values, obtained by fitting the
data to ECso dose-response equation, are listed in Supplementary Table 3. Data points are presented as mean +
s.d. of three independently repeated experiments (N=3).
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Supplementary Fig. 5. DFT optimized geometries of model compounds with truncated linker and targeting
moiety. a. DFT optimized geometries of model compound 6-TMR-NHMe in both spirolactone and zwitterion
forms in front and side views. b. DFT optimized geometries of model compound 5-TMR-NHMe in both
spirolactone and zwitterion forms in front and side views.
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Supplementary Fig. 6. Correlation between Dsp values and retention times on C18 HPLC column of the tubulin
probes. Data points are presented as mean + s.d. of three independently repeated experiments (N=3).
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Supplementary Fig. 7. Fluorescence spectra of the tubulin probes. Spectra were recorded after incubating 2 uM
probes with 1 mg/ml tubulin + 1 mM GTP (blue), 1 mg/ml BSA (red) or 0.2% SDS (green) at 37 °C for 3 h to
ensure complete tubulin polymerization. Spectra are presented as averages of three independently repeated
experiments (N=3).
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Supplementary Fig. 8. Stimulation of tubulin polymerization in vitro by fluorescent probes. a. time-courses of
tubulin polymerization in the presence of 3 UM TMR-LTX probes at 37°C. Individual traces from 3 or 4
independent experiments are shown (thin lines), together with the fitting curve (thick line); 95% prediction
intervals are shaded. b. tubulin polymerization rate constants, obtained from the traces analogous to those shown
in a. The time-courses were fitted into “plateau followed by one-phase association” function, and the derived rate
constants are expressed as the best-fit values + standard error.
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Supplementary Fig. 9. Wide field fluorescence microscopy images of living fibroblasts, Hela and U-2 OS cell lines stained with the tubulin probes. a. TMR-LTX; b. 580CP-
LTX; c. 610CP-CTX and d. SiR-CTX. Living cells were stained with a mixture of 100 nM probe (yellow) and 0.1 pg/ml Hoechst 33342 (blue) in DMEM growth medium
containing 10% FBS at 37 °C for 1 h, washed once with HBSS and imaged on Biotek Lionheart FX automated microscope. Scale bars 100 um.
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Supplementary Fig. 10. Cell cycle perturbations in HeLa cells induced by fluorescent tubulin probes. a.
Cytotoxicity of taxanes results from the inhibition of the cell cycle at the stage of mitosis (M). b. A representative
histogram of DNA content distribution in HelLa cells treated with DMSO or 12.5 nM 4-TMR-LTX for 24 h. The
cell cycle phasesare identified by the amount of DNA per cell. ¢c. Accumulation of subG1 phase HelLa cells upon
treatment with tubulin probes. Data were fitted to the dose response curve to obtain ICso. Note, the maximum
percentage of subG1 cells was fixed to 69% and shared between all datasets, while minimal value was not fixed.
These fitting conditions allowed estimation of the probe toxicity even if no saturation was reached for probes: 6-
TMR-LTX, 5-580CP-LTX and 6-580CP-LTX.
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Supplementary Fig. 11. Effect of efflux pump inhibitor verapamil on the staining efficiency of living U-2 OS
cells with tubulin probes. a. Wide field fluorescence microscopy images of living U-2 OS cells stained with the
fluorescent tubulin probes in the absence and presence of verapamil. Living cells were stained with 100 nM
probes alone or a mixtures of probe and 10 uM Verapamil in DMEM growth medium containing 10% FBS. The
cells were incubated at 37 °C for 1 h and washed once with HBSS and imaged using the same settings for the
six images to be compared: three isomers with and without Verapamil. Scale bars: 100 um. b. Quantification of
fluorescence signal in the cytoplasm of living cells stained with tubulin probes. Data are presented as mean +
s.d., N = 3 independent experiments, each time n > 100 cells were quantified.
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Supplementary Fig. 12. Properties of fluorescent DNA probes. a. Absorption (solid line) and emission (dashed
line) spectra of the DNA probes. Spectra recorded in PBS, PBS containing 0.1 % SDS and PBS containing 30 pM
target hpDNA. b. Titration of 10 nM 4-TMR-Hoechst and 4-580CP-Hoechst with hpDNA. The data points are
fitted to a single site binding equation. Data are presented as mean values with standard deviations, N = 3
independent experiments. c. Wide-field microscopy images showing overlay of the light transmission (grey) and
fluorescence (yellow) channels. Living primary fibroblasts were stained with 100 nM 4/5/6-TMR-Hoechst probes
for 1h at 37°C. Cells were washed once with HBSS and imaged in growth DMEM media. Inserts show zoomed-
in images. Scale bars: large field of view - 30 pm, insert -10 um. d. Cytotoxicity measurements of the DNA
probes. HelLa cells were incubated with the indicated concentrations of the DNA probes at 37 °C for 24 hin a
humidified 5% CO; incubator. Experimental data are averages of three independent experiments (N=3, n > 9000
cells) and presented as means with standard deviations.
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Supplementary Fig. 13. Properties of the actin probe. a. Absorption (solid line) and emission (dashed line) spectra
of the actin probe 4-610CP-JAS. Spectra recorded in PBS or PBS containing 0.1 % SDS. In addition, spectra
recorded in the actin polymerization buffer containing 1 mg/ml BSA or actin. b. Wide-field microscopy images
showing overlay of the light transmission (grey), 4-610CP-JAS (magenta) and Hoechst 33342 (blue) fluorescence
channels. Living U-2 OS cells were stained with 100 nM 4/5/6-610CP-JAS and Hoechst 33342 probes for 1h at
37°C. Cells were washed once with HBSS and imaged in growth DMEM media. Inserts show zoomed-in images.
Scale bars: large field of view - 100 um, insert -10 um. c. Cytotoxicity measurements of the 4-610CP-JAS probe.
HeLa cells were incubated with the indicated concentrations of 4-610CP-JAS at 37 °C for 24 h in a humidified
5% CO; incubator. Experimental data are averages of three independent experiments (N=3, n > 9000 cells) and
presented as means with standard deviations.
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Supplementary Fig. 14. Confocal imaging of microtubules in living human fibroblasts under no-wash conditions.
a. Cells stained with 100 nM 4-TMR-LTX for 1h at 37°C and directly imaged in the growth DMEM medium
without probe removal. b. Cells stained with 100 nM 4-580CP-LTX for 1h at 37°C and directly imaged in the
growth DMEM medium without probe removal. c. Cells stained with 100 nM 4-610CP-CTX for 1h at 37°C and
directly imaged in the growth DMEM medium without probe removal. Images on left show confocal microtubule
image, dashed square box shows the position of the zoomed-in insert. Dashed white line in the insert indicates
position of the profile graph on the right. Dashed white lines in the graph on right correspond to average signal of
baseline and microtubule peak values. Signal to background values are given as mean + s.d., N > 3 separate
images, n > 20 individual microtubules. Scale bars: inserts -1 um, large fields of view - 10 um.
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Supplementary Fig. 15. Airyscan imaging of microtubules in living human fibroblasts under no-wash conditions.
a. Cells stained with 100 nM 4-TMR-LTX for 1h at 37°C and directly imaged in the growth DMEM medium
without probe removal. b. Cells stained with 100 nM 4-580CP-LTX for 1h at 37°C and directly imaged in the
growth DMEM medium without probe removal. c. Cells stained with 100 nM 4-610CP-CTX for 1h at 37°C and
directly imaged in the growth DMEM medium without probe removal. Images on left show Airyscan microtubule
image, dashed square box shows the position of the zoomed-in insert. Dashed white line in the insert indicates
position of the profile graph on the right. Dashed white lines in the graph on right correspond to average signal of
baseline and microtubule peak values. Signal to background values are given as mean + s.d., N > 3 separate
images, n > 20 individual microtubules. Scale bars: inserts -1 um, large fields of view - 10 pm.
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Supplementary Fig. 16. Confocal imaging of DNA and actin in living human fibroblasts under no-wash
conditions. a. Cells stained with 100 nM 4-TMR-Hoechst for 1h at 37°C and directly imaged in the growth
DMEM medium without probe removal. Scale bar 10 um. b. Cells stained with 100 nM 4-580CP-Hoechst for 1h
at 37°C and directly imaged in the growth DMEM medium without probe removal. Scale bar 10 um. c.
Comparison of fluorescence signal in the nucleus and the cytosol of cells. Each grey dot represents single cell
measurement and at least three independent fields of view were examined per condition. d. Airyscan images of
living cells stained with two-fold serial dilution of 4-580CP-Hoechst probe for 16 h at 37°C. Scale bars: 10 um.
e. Airyscan images of living cells stained with two-fold serial dilution of 4-610CP-JAS probe for 16 h at 37°C.
Scale bars: 10 pm.
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Supplementary Fig. 17. Excitation and detection schemes used in multicolor microscopy experiments. a. Two-
color TMR and SiR confocal imaging b. Two-color TMR and SiR confocal and Airyscan imaging. c. Three color
Airyscan imaging. d. Two-color confocal and STED imaging. Graphs show normalized absorption and emission
spectra of 510R (blue), TMR (green), 610CP (red), and SiR (magenta) dyes, related laser lines (solid vertical
lines), and detection windows (transparent rectangles). De-excitation laser (black line) is set at 775 nm.
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Supplementary Fig. 18. Estimation of resolution in confocal and STED (660 and 775 nm) images of living human
fibroblasts stained with tubulin probes. a. STED images acquired with 775 nm depletion laser. Living human
fibroblasts were incubated with 100nM of the indicated tubulin probe in growth medium containing 10% FBS at
37 °C for 1 h, washed once with HBSS and imaged. Images were acquired on Abberior STED 775 QUAD
scanning microscope equipped with 775 nm STED laser. Scale bars: 1 um. b. STED image acquired with 660 nm
depletion laser. Living human fibroblasts were incubated with the 100 nM 4-TMR-LTX in growth medium
containing 10% FBS at 37 °C for 1 h, washed once with HBSS and imaged. Images were acquired on a Leica
TCS SP8 STED scanning microscope equipped with 660 nm STED laser. Scale bars: 1 um. c. The apparent
microtubule FWHM as a function of the 775 nm STED laser intensity used for imaging of specimens stained with
4-TMR-LTX (green), 4-580CP-LTX (blue) and 4-610CP-CTX (orange). Data are presented as mean values
with standard deviations, N > 10 microtubules in at least 3 different fields of view. d. The apparent microtubule
FWHM as a function of the 660nm STED laser intensity used for imaging of specimens stained with 4-TMR-
LTX. Data are presented as mean values with standard deviations, N > 10 microtubules in at least 3 different
fields of view.
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Supplementary Fig. 19. STED imaging of microtubules in living human fibroblasts under no-wash conditions. a.
Cells stained with 100 nM 4-TMR-LTX for 1h at 37°C and directly imaged in the growth DMEM medium
without probe removal. b. Cells stained with 100 nM 4-580CP-LTX for 1h at 37°C and directly imaged in the
growth DMEM medium without probe removal. c. Cells stained with 100 nM 4-610CP-CTX for 1h at 37°C and
directly imaged in the growth DMEM medium without probe removal. Images on left show STED microtubule
image, dashed square box shows the position of the zoomed-in insert. Dashed white line in the insert indicates
position of the profile graph on the right. Dashed white lines in the graph of right correspond to average signal of
baseline and microtubule peak values. Signal to background values are given as mean + s.d., N > 3 separate
images, n > 20 individual microtubules. Scale bars: inserts -1 um, large fields of view - 10 pm.
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Supplementary Fig. 20. Isotropic 3D STED images of microtubules in living human fibroblasts under no-wash
conditions. a. Panel shows raw data of cells stained with 100 nM 4-610CP-CTX for 1h at 37°C and directly
imaged in the growth DMEM medium without probe removal. b. Panel shows deconvolved image of cells stained
with 100 nM 4-610CP-CTX for 1h at 37°C and directly imaged in the growth DMEM medium without probe
removal. Deconvolution performed using SV Huygens software. Dashed white line in the insert indicates position
of the profile graph. Black line in the graph corresponds to sum of the two Lorentz distributions indicated in gray
line. Yellow solid lines indicate position of xz, xy and zy sections. VVoxel size 40 x 40 x 40 nm. Scale bars: 1 pum.
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Supplementary Movies

Supplementary Movie 1. Time-lapse Airyscan movie of a living fibroblast stained with 100
nM 4-610CP-JAS. Imaging performed without washing step after labelling. Scale bar 10 pum.

Supplementary Movie 2. Time-lapse Airyscan movie of a living fibroblast stained with 0.06
nM 4-TMR-LTX (yellow) and 20 nM 5-SiR-Hoechst (magenta). Note, the low cancentration
of 4-TMR-LTX allowed selective centrosome staining and imaging. Imaging performed
without washing step after labelling. Scale bar 5 pm.

Supplementary Movie 3. Long-term time-lapse movie of a living fibroblast stained with 1700nM
4-TMR-Hoechst (green) and 10nM 6-SiR-CTX (magenta). Imaging performed without
washing step after labelling. Scale bar 5 um.

Supplementary Movie 4. Rotating maximum intensity projection of three-color ZEISS Airyscan
image of a living HeLa cell at metaphase stained with 3 nM 4-TMR-LTX (green), 20 nM 5-
SiR-Hoechst (red) and 1000 nM 6-510R-JAS (yellow). Scale bar 1 um.

Supplementary Movie 5. Confocal and STED comparative timecourse of a living fibroblast
stained with 100 nM 4-610CP-CTX. Imaging performed without washing step after labelling.
Scale bar 5 um.

Supplementary Movie 6. Rotating maximum intensity projection of tubulin network 3D STED
image. Living fibroblast stained with 100 nM 4-610CP-CTX and imaged without washing off
the probe. Centrosome structure is visible at the centre of the image. Tuble-like centriole
structure is clearly visible. Scale bar 5 pm.
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Supplementary Tables

Supplementary Table 1. Photophysical properties of rhodamine fluorescent dyes used in the

study.

Dye Solvent A5 (hm)  Amax (M) & (Mol cm) QY T (ns)
i S T
TN s Mhos W B bmorite thater wion
GTMRCOOH  oos /01sps 50 576 Goo00£4800 039950002 2055002

PBS 585 609 108000 + 2900 0.597 + 0.02 3.55 +0.01
4-580CP-COOH B 6 106SDS 501 613 11700025500  0.660£001 42001
PBS 582 610 100400 + 6100 0.563 + 0.004 3.47+0.01
5-580CP-COOH  pps . 0 106SDS 586 613 104600+ 5400  0.650+0003  4.07 +0.01
PBS 582 608 100300 + 2500 0.584 +0.008  3.64+0.03
6-580CP-COOH  pps 4 0.106SDS 583 609 100200+ 4400  0.614+0006  3.63 +0.66
PBS 611 636 101400 + 8400 0.497 £ 0.01 3.12+0.01
4-610CP-COOH B 6. 106SDS 616 640 105500 + 9400  0.668+001  4.23+001
PBS 608 636 98200 + 4000 0.471+£0.003  2.99+0.01
5-610CP-COOH pps . 0. 106SDS 608 637 106000 +5500  048+001  2.99+0.02
PBS 608 635 102000 + 2500 0.483+0.007 2.97+0.01
6-610CP-COOH  — pps | 0.106SDS 609 636 1010002300  0.541+0005  3.11+0.02
MeOH+0.1%TFA 656 677 108500 + 2000 0519 +0.004  3.46+0.03
4-SiR-COOH PBS 649 669 34200 + 2700 0.433 +0.024 2.77£0.01
PBS + 0.1%SDS 655 674 73300 + 5100 0.619+0.006  3.95+0.03
5 SIR-COOH PBS 645 670 97000 + 1900 0.399+0.005 2.61+0.01
I PBS + 0.1%SDS 649 672 101000 + 2000 0.595+0.005  3.55+0.01
6-SIR-COOH PBS 645 668 99600 + 5000 0.406 £ 0.007  2.69 +0.01
I PBS + 0.1%SDS 646 668 90000 + 4000 0.459+0.003  2.82+0.01
Supplementary Table 2. ¥°Ds values for the fluorescent dyes.
Fluorophore = TMR-COOH 580CP-COOH 610CP-COOH  SiR-COOH
4¢-isomer 14+1 46 + 2 321+07 78.6+0.2
5¢-isomer 11.7+0.7 39+2 335+0.6 68.8+ 0.4
6¢-isomer 9.3+0.4 33+2 30.7+0.6 65.4 + 0.2
Note: Data presented as fitted value + standard error. Fitting to dose-response equation performed using
GraphPad Prism 6.0.
Supplementary Table 3. P*®Dsq and PP®Asq values for the fluorescent tubulin probes.
1,4-Dioxane-Water 1,4-Dioxane-Water with constant 0.3%SDS additive
Probe TMR-LTX TMR-LTX 580CP-LTX 610CP-CTX SiR-CTX
Dsg Aso Do Dso Dso Dso
4c-isomer 23.4+03 822+0.7 | 265+05 62+1 65+ 2 >80
Se-isomer 12.3+05 79%1 13.0+0.4 40.0+0.6 39.7+0.2 66.8 + 0.3
6*-isomer 13.1+07  81%2 11.2+05 36.0+0.7 36.4+0.4 66.5+ 0.4

Note: Data presented as fitted value + standard error. TMR-LTX titration without SDS data points were fitted to

bell-shaped dose-response equation. Fitting was performed using GraphPad Prism 6.0.
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Supplementary Table 4. Calculated total potential energies of spirolactone and zwitterion
forms of model isomeric rhodamines in water and 1,4-dioxane environment.

.Form E (iin 1,4-Dioxane), Hartrees E (in Water), Hartrees
CTMRNHMe G en 1471 380652 171 415182
TR e Spree e L
e S i s

Supplementary Table 5. Chemical shift of amide NH proton in de-DMSO of isomeric dye-C8-
taxane conjugates.

Conjugate isomer

Probe

4’-isomer 5’-isomer 6’-isomer
TMR-LTX 9.07 8.76 8.62
580CP-LTX 9.14 8.72 8.69¢
610CP-CTX 9.09 8.73 8.66
SiR-CTX 8.99 8.75 8.69?
Average 9.07 £ 0.06 8.74+0.01 8.67 +0.03

Supplementary Table 6. Retention times on HPLC Cis column of the tubulin probes.

Probe TMR-LTX 580CP-LTX 610CP-CTX SiR-CTX
4¢-isomer 81.1+0.6s 132+£2s 699 +4s 1403+ 9s
5¢-isomer 53.1£05s 459+0.3s 1143+04s 683x4s
6°-isomer 39.6+05s 33.4+05s 76.1+05s 471+2s
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Supplementary Table 7. Properties of the probes characterized in this and previous studies.

Cytotoxicity

abasx A Brightness «10° Fliarget KdTarget
Probe (nm)  (nm) (Mtem't) increase (nM) threEf(l:C)SIO do(rnM) Ref.
Tubulin probes
4-TMR-LTX 557 576 368 23x04 - 6.3+0.5 This study
5-TMR-LTX 557 586 - 1.1+£0.1 - 376 + 15 This study
6-TMR-LTX 555 580 - 1.0+0.2 - 3520 £ 476 This study
4-580CP-LTX 591 612 45+ 7 13+3 - 29+3 This study
5-580CP-LTX 590 610 - 48+0.5 - 5884 + 2826  This study
6-580CP-LTX 588 610 - 2.0+£0.2 - 1069 + 89 .
4-610CP-CTX 617 634 7217 8+1 - 14+1 This study
5-610CP-CTX 615 638 - 1.9+0.1 - 16 £3 This study
6-610CP-CTX 614 636 - 1.3x£0.2 - 52+11 This study
4-SiR-CTX 658 672 - 178 £ 61 - 239+ 10 This study
5-SiR-CTX 656 670 - 51+15 - 234 +19 This study
6-SiR-CTX 652 670 292 297 - 85+4 i
DNA probes
4-TMR-Hoechst 558 576 9+1 877 50+4 > 40002 This study
5-TMR-Hoechst 558 586 11+2 77+5 363 +12 632 2
6-TMR-Hoechst 562 585 32402 B4 il > 10000° 2
4-580CP-Hoechst 589 610 34+£2 34+1 481 + 34 > 10002 This study
5-580CP-Hoechst 588 613 31+£2 57+11 155+ 14 25002 2
27+3 . ,
6-580CP-Hoechst 594 619 9.6 +0.8 294 362 + 37 1250
Actin probes
4-610CP-JAS 618 636 55+3 40+ 3 22+10 > 5002 This study
5-610CP-JAS 616 639 55+2 17+1 30+11 > 10002 g
6-610CP-JAS 615 639 55.8£0.2 88+04 27+9 2508 3

@ - number indicates cytotoxicity threshold
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Molecular biology, biochemical and physicochemical experimental methods

Preparation of hairpin DNA

For the DNA binding studies hairpin forming oligonucleotide 5’-
CGCGAATTCGCGTTTTCGCGAATTCGCG-3’ (28 bp) was purchased from Sigma-Aldrich.
Previously, this hairpin DNA* has been used for structural studies of the interaction of Hoechst
33342 with DNA. Synthetic oligonucleotides were dissolved in PBS (Lonza, pH 7.4) at 1 mM
concentration. Hairpin was formed by putting the tube with hpDNA solution into a boiling water
bath which was then slowly cooled down to room temperature.

Determination of HPLC retention times

HPLC retention times of the analyzed probes were determined by performing analysis on an
Agilent 1260 Infinity 11 LC/MS system equipped with an autosampler, diode array detector WR,
fluorescence detector Spectra and Infinity Lab LC/MSD 6100 series quadruple with API
electrospray. Analysis was done under isocratic elution conditions by using SUPELCO Titan
C18, 2.1 x 75 mm, 1.9 um threaded column, elution performed by pumping solvent with one
pump with premixed 75% : 25% MeOH: 25 mM HCOONH4 (pH = 3.6) aqueous buffer under

the 0.4 mL/min flow, column was thermostated at 45°C.

Estimation of absorbance and fluorescence increase upon target binding or SDS addition

Fluorescence increase of 2 uM tubulin probes upon 1mg/ml BSA (Sigma, Cat. No. A7030),
tubulin (Cytoskeleton, Inc. Cat. No. T240) binding or 0.1% (w/v) SDS (Acros Organics)
addition was measured in the tubulin polymerization buffer (80 mM PIPES pH 6.9, 2 mM
MgClI2, 0.5 mM EGTA) supplemented with 1 mM GTP (Thermo Scientific, Cat. No. R0461).
Samples prepared in a half-area 96-well black plate (Greiner Bio-One Cat.675076), mixed and
incubated at 37°C for 3-5 h before measurements.

Absorbance and fluorescence increase of 2 uM actin probes upon interaction with 1mg/ml BSA
or actin (Cytoskeleton, Inc. Cat. No AKL95) measured in the actin polymerization buffer
(Cytoskeleton, Inc. Cat. No. BSA02) supplemented with 0.2 mM ATP (Cytoskeleton, Inc. Cat.
No. BSAO04). In parallel, fluorescence increase of 2 uM actin probe solution in PBS buffer
(Lonza, Cat. No. BE17-516F) with or without 0.1% SDS was estimated. Samples prepared in a
glass bottom 96-well plate (MatTek, Cat. No. PBK96G-1.5-5-F), mixed and incubated at 37°C
for 3-5 h before measurements.

Absorbance and fluorescence increase of Hoechst-based probes binding to hpDNA was
estimated using the following procedure: the probe from 1 mM DMSO stock solution was
diluted to the final concentration of 2 uM in PBS buffer containing 30 uM of hpDNA (5°-
CGCGAATTCGCGTTTTCGCGAATTCGCG-3).
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Absorption and fluorescence were measured on a multiwell plate reader Spark® 20M (Tecan)
in glass bottom 96-well plates at room temperature (25°C). Only fluorescence was measured for
tubulin probes. Absorption of solutions was recorded from 320 nm to 850 nm with wavelength
step size of 1 nm. The background absorption of the glass bottom plate was measured in wells
containing only buffer with similar amount of DMSO and subtracted from the spectra of the
samples. Fluorescence emission of the free dyes or final probes was recorded from 520 nm to
850 nm (for TMR, 495 nm exc., bandwidth 15 nm), 560 nm to 850 nm (for 580CP, 530 nm exc.,
bandwidth 15 nm), 600 nm to 850 nm (for 610CP, 570 nm exc., bandwidth 15 nm), 620 nm to
850 nm (for SiR, 595 nm exc., bandwidth 15 nm) with 5 nm emission bandwidth and 2 nm step
size.

All samples were prepared in technical triplicates, which were repeated three times as three
independent experiments performed on different days.

Determination of Quantum Yields and Lifetimes

The fluorescence quantum vyields (absolute values) were obtained with a Quantaurus-QY
absolute PL quantum yield spectrometer (model C11347-12, Hamamatsu) according to the
manufacturer’s instructions. Fluorescence lifetimes were measured with a Quantaurus-Tau
fluorescence lifetime spectrometer (model C11367-32, Hamamatsu) according to the
manufacturer’s instructions.

Relative quantum yields of the probes bound to the target were calculated by recording
absorbance and fluorescence spectra using a multiwell plate reader Spark® 20M (Tecan) and
glass bottom 96-well plates at room temperature (25°C). To account for background due to light
scattering, spectra of the solutions containing no probes, but equivalent amount of DMSO, were
acquired and subtracted from the respective probe spectra. Absolute quantum yields of probes
were measured for SDS sample as described using Quantaurus-QY absolute PL quantum yield
spectrometer. The experiment was repeated three times, and spectra were averaged. Relative
quantum yields (QVYarget) Of the probes bound to the target were calculated in aje - UV-Vis-IR
Spectral Software v2.2 (FluorTools) using the following formula:

_ ASDS'Fltarget
QYtarget = QYSDS- ' Flonod (1)
SDS “target

where QYsps- absolute quantum yield of the probe dissolved in PBS containing 0.2 % SDS,
Asps — absorbance of the probe solution in PBS containing 0.2 % SDS at €max, Atarget — absorbance
of the probe in the solution containing excess of the target, Flsps — integrated fluorescence
intensity of the probe solution in PBS containing 0.2 % SDS at €max, Flarget — integrated

fluorescence intensity of the probe in the solution containing excess of the target.
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Determination of Kp

Ko measurements were performed by titrating DNA probes based on Hoechst in PBS (Lonza)
with increasing concentrations of the 28 bp hpDNA in a 96-well plate and measuring the
increase in fluorescence on a plate reader after 1 h incubation at room temperature. 4-TMR-
Hoechst and 4-580CP-Hoechst were excited at 540 nm and 570 nm while recording emission
at 580 nm and 610 nm, respectively. The excitation and emission bandwidth was 15 nm. The
Kp values were determined by plotting the emission signal vs hpDNA concentration and fitting

the curve in GraphPad Prism 6 to “Single site binding” function:

(D+X+Kp )=/ (P+X+Kp)2—4+p*X
2xp

Y = Fmin + (Fmax — Fmin) * 2

where Fnin — fluorescence of probe without target, Fmax — fluorescence of probe at saturating
concentration, p — probe concentration, X — target hpDNA concentration, Kp — dissociation
constant of the probe. All measurements performed 3 times on different days, each time

technical triplicates were measured.

In vitro tubulin polymerization assay

Measurements of the polymeric tubulin stabilization by the tested probes were performed using
a commercial tubulin polymerization fluorescence assay kit from Cytoskeleton, Inc. (cat.
BKO011P). Taxanes are known to stabilize tubulin in the polymerized state resulting in an
increased apparent polymerization rate. Immediately before measurement, 0.5 mg porcine brain
tubulin was dissolved in 1 ml buffer (80 mM PIPES pH 6.9, 2 mM MgCI2, 0.5 mM EGTA, 10
1M DAPI), supplemented with 1 mM GTP. Probes were diluted in water to 30 uM, and an
aliquots of 5 pl were added into wells of a black half-area 96-well plate. Control samples
contained 1:32 dilution of DMSO in water. The polymerization reaction was started by quickly
adding 50 ul of tubulin stock using automatic dispenser. The plate was placed into a plate-reader
pre-warmed to 37°C and the kinetic fluorescence readings were started immediately. Tubulin
polymerization was followed by increase in DAPI fluorescence, using Tecan Spark20M plate
reader, set to 350 nm excitation and 450 nm emission with 20 nm bandwidth in both cases. Data
points from 3-5 independent kinetic traces were globally fitted into plateau followed by one-

phase association function:
Y=Yo + (plateau-yo)x(1-e"(-K x (t-to))) (3)

where to is the time when the tubulin polymerization begins, yo is the average y value up to time to,

plateau is the y value at infinite times, and K is the rate constant.
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Cell cycle analysis by imaging flow cytometry and ECso determination

Hela cells were grown in 6-well plates (~250,000 cells per well) for 24 h in the presence of the
fluorescent probe in variable concentrations. The probes were dissolved in DMSO at 500 - 2000-
fold stock concentration and added to the media of cultured cells at 500 — 2000-fold dilution
accordingly. In parallel, the appropriate DMSO control samples were prepared by adding
corresponding amount of DMSO volume to the separate well. Cells were processed according
to the NucleoCounter® NC-3000™ two-step cell cycle analysis protocol for cells attached to T-
flasks, cell culture plates or micro-carriers. In particular, the 250 ul lysis solution (Solution 10,
Chemometec Cat. No. 910-3010) supplemented with 10 pg/ml DAPI (Solution 12, Chemometec
Cat. No. 910-3012) was used per well, incubated at 37 °C for 5 min. Then 250 pl of stabilization
solution (Solution 11, Chemometec Cat. No. 910-3011) was added. Cells were counted on a
NucleoCounter® NC-3000™ in NC-Slide A2™ slides (Chemometec, Cat. No. 942-0001)
loaded with ~30 ul of each of the cell suspensions into the chambers of the slide. Each time,
~10,000 cells in total were measured, and the obtained cell cycle histograms were analyzed with
ChemoMetec NucleoView NC-3000 software, version 2.1.25.8. All experiments were repeated
three times and the results are presented as means with standard deviations. The EC50 values
were determined by plotting the percentage of cells in subG1 phase and fitting the curve in

GraphPad Prism 6 to the following function:

Y = Ymin + (Ymax - Ymin)/ (1 + (Ef(so)m”) (4)

where Ymin — cells population percentage in subG1 phase then no probe was added, Y max —
highest reachable percentage of cells in subG1 phase and shared value for all data sets equal to
69%. X - cells population percentage in subG1 phase then added probe is at X concentration,
Hill - Hill slope coefficient determining the steepness of a dose-response curve, ECsy - the
concentration of probe that provoking halfway of subG1 cells in a population between the

baseline (Ymin) and maximum response (Y max).
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General experimental information and synthesis

NMR spectra were recorded at 25 °C with an Agilent 400-MR spectrometer at 400.06 MHz
(1H) and 100.60 MHz (**C), Bruker Avance 11l HD 500 spectrometer (av500) at 500.25 MHz (*H) and
125.80 MHz (**C), Varian Mercury Plus 300 spectrometer at 300.14 MHz (*H) and are reported in ppm.
All *H and **C spectra are referenced to tetramethylsilane (5 = 0 ppm) using the residual signals of the
solvents according to the values reported in literature®. Multiplicities of signals are described as follows:
s = singlet, d = doublet, t = triplet, g = quartet, p = pentet, m = multiplet or overlap of non-equivalent
resonances; br = broad signal. Coupling constants (J) are given in Hz.

ESI-MS were recorded on a Varian 500-MS spectrometer (Agilent). ESI-HRMS were recorded
on a MICROTOF spectrometer (Bruker) equipped with ESI ion source (Apollo) and direct injector with
LC autosampler Agilent RR 1200. Liquid chromatography:

Analytical LC-MS analysis was performed on an Agilent 1260 Infinity Il LC/MS system

equipped with an autosampler, diode array detector WR, fluorescence detector Spectra and Infinity Lab
LC/MSD 6100 series quadruple with API electrospray. Analysis was done by using an Agilent Zorbax
SB-C18 RRHT, 2.1 x 50 mm, 1.8 um threaded column and SUPELCO Titan C18, 2.1 x 75 mm, 1.9 ym
column with A: 25 mM HCOONH, (pH = 3.6) aqueous buffer and B: MeOH

Preparative HPLC was performed on an Interchim puriFlash 4250 2X preparative HPLC/Flash
hybrid system (Article No. 115140, Interchim) with a 2 mL / 5 mL injection loop, a 200-600 nm UV-
Vis detector and an integrated ELSD detector (Article No. 1A3640, Interchim). Preparative column:
Eurospher 11 100-5 C18 5 pm, 250x20.0 mm (Article No.: 25PE181E2J, Knauer), typical flow rate: 25
mL/min, unless specified otherwise. Analytical TLC was performed on Merck Millipore ready-to-use
plates with silica gel 60 (F254) (Cat. No. 1.05554.0001). Flash chromatography was performed on

Biotage Isolera flash purification system using the indicated type of cartridge and solvent gradient.

Source of important chemical reagents used in the study: Larotaxel was synthesized according

to the previously described procedure®. Cabazitaxel was bought from Carbosynth. 6-TMR-COOH and
5-TMR-COQOH were bought from abcr GmbH. 5-580CP-COOH, 5-610CP-COOH and 5-SiR-
COOH were synthesized according to previously described procedures?. 6-580CP-COOH, 6-610CP-
COOH and 6-SiR-COOH synthesized according to’. Des-bromo-des-methyl-Lys-jasplakinolide was
obtained according to literature procedure &,

Di-tert-butyl 3-bromophthalate (1):

COLt-BU 3-Bromophtalic acid (1.0 g, 4.08 mmol) was suspended in DCM (15 mL) in a
sealable pressure glass tube. The mixture was cooled in a NaCl/ice bath and ~10

@ECO%B“ mL of isobutylene gas was condensed into the mixture. Catalytic amount of
Br concentrated sulphuric acid (0.1 mL, 1.87 mmol) was added to the stirred and

cooled reaction mixture and the pressure tube was tightly sealed. Reaction mixture was stirred at room
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temperature for 48 h, during this time the suspension became a clear solution. Then reaction mixture
was cooled in ice bath and the tube was carefully opened with vigorous release of pressure. The resulting
solution was poured to saturated NaHCOj3 solution (50 mL) and extracted with DCM (2 x 30mL). The
organic extracts were combined and washed with water and brine, dried over Na,SO.. The product was
isolated by flash column chromatography (Teledyne Isco RediSep Rf 40g, isocratic hold 5% of EtOAc
in Hexane), fractions containing the product were evaporated to give 1.02g (70%) of white solid.

'H NMR (400 MHz, CDCls) 6 7.79 (dd, J = 7.8, 1.1 Hz, 1H), 7.67 (dd, J = 8.0, 1.1 Hz, 1H),
7.23 (t,J =7.9 Hz, 1H), 1.61 (s, 9H), 1.56 (s, 9H).

13C NMR (101 MHz, CDCl3) 8 165.9, 163.6, 137.9, 136.1, 131.6, 129.5, 128.5, 120.3, 83.0,
82.1, 28.1, 28.0.

ESI-MS, positive mode: m/z = 357.1, 359.1 [M+H]".

HRMS (ESI) calcd for C16H22N2BrOs [M+H]* 357.0696, found 357.0698.

3,6-bis((tert-butyldimethylsilyl)oxy)-9H-xanthen-9-one (2):

o}
TBSO I O I OTBS

3,6-bis((tert-butyldimethylsilyl)oxy)-10,10-dimethylanthracen-9(10H)-one (3):

o] Was synthesized according to previously published procedure

SSS W
TBSO OTBS

3,7-bis((tert-butyldimethylsilyl)oxy)-5,5-dimethyldibenzo[b,e]silin-10(5H)-one (4):

’fof‘
TBSO _sil oTBS

Was synthesized according to previously published procedure °.

Was synthesized according to previously published procedure.™

General procedure for the synthesis of compounds 5-7:

In a 25 mL round-bottom flask, a degassed solution of 1 (740 mg, 2.07 mmol, 2 eq.) in
anhydrous THF (5 mL) and pentane (5 mL) was cooled to ~-116 °C (diethyl ether — liquid N2 cooling
bath). n-Butyllithium (1.3 mL of 1.6 M solution in hexanes, 2.07 mmol, 2 eq.) was carefully introduced
through a needle. Clear solution quickly turned yellow and then deep orange; it was stirred at ~-116 °C
for 10 min, and the solution of corresponding ketone (2°, 3% or 4%, 1.04 mmol 1 eq.) in THF (3 mL)
was slowly injected into the reaction mixture. Stirred at ~-116°C for 10-15 minutes and then flask was
taken out of the cooling bath and left to slowly warm up to rt and stirred for further 30 min. The reaction

mixture was quenched with water (10 mL), adjusted to pH ~ 5 with acetic acid, extracted with ethyl

Page 33 of 99



acetate (3x30 mL), the combined organic layers were washed with brine and dried over Na;SO4. The
products were isolated by flash column chromatography (Blchi Reveleris HP silica 40 g; gradient 0%
to 20% ethyl acetate — hexane.) In some cases additional purification was needed (Teledyne Isco
RediSep Rf 40g, gradient 20% to 100% of DCM-Hexane). However, it is advised to proceed to the next

step with a semi-pure substance as in further steps impurities are separated easier.

Tert-butyl 3',6'-bis((tert-butyldimethylsilyl)oxy)-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-
4-carboxylate (5):

Cozf-Bc;* Product yield 433 mg (63%) of off-white solid.
O Y H NMR (400 MHz, dg-acetone) & 7.86 (t, J = 7.6 Hz, 1H), 7.82 (dd,

e O ] O - J=176,1.4Hz 1H), 7.40 (dd, J = 7.6, 1.4 Hz, 1H), 6.81 (d, J = 2.4 Hz, 2H),
6.76 (d, J = 8.6 Hz, 2H), 6.70 (dd, J = 8.6, 2.4 Hz, 2H), 1.66 (s, 9H), 1.00 (s,
18H), 0.27 (s, 12H).
13C NMR (101 MHz, ds-acetone) & 165.9, 165.0, 157.6, 153.9, 152.1, 135.2, 133.1, 129.3,
129.1, 126.0, 123.2, 116.9, 112.4, 107.4, 82.4, 81.3, 27.2, 25.0, 17.9, -5.3.
ESI-MS, positive mode: m/z = 661.3 [M+H]".
HRMS (ESI) calcd for Cs7H107Si> [M+H]* 661.3011, found 661.3004.

Tert-butyl 3,6-bis((tert-butyldimethylsilyl)oxy)-10,10-dimethyl-3'-oxo0-3"H,10H-

spiro[anthracene-9,1'-isobenzofuran]-4'-carboxylate (6):

o Product yield 471 mg (66%) of off-white solid.
) S 'H NMR (400 MHz, CDCly) 8 7.71 (dd, J = 7.5, 1.0 Hz, 1H), 7.57

. O‘O . (t, J = 7.6 Hz, 1H), 7.06 — 7.03 (m, 3H), 6.66 — 6.63 (M, 2H), 6.60 (dd, J =
8.6, 2.4 Hz, 2H), 1.78 (s, 3H), 1.70 (s, 3H), 1.69 (s, 9H), 0.97 (s, 18H), 0.20
(s, 12H).
13C NMR (101 MHz, CDCls) § 167.4, 165.5, 156.5, 156.2, 146.7, 134.2, 133.1, 129.3, 129.0,
125.8, 124.2, 123.2, 119.0, 117.5, 85.0, 83.3, 38.0, 34.9, 33.0, 28.0, 25.7, 18.2, -4.4.
ESI-MS, positive mode: m/z = 687.4 [M+H]".
HRMS (ESI) calcd for CaoHssO6Si> [M+H]* 687.3532, found 687.3523.

Tert-butyl 3,7-bis((tert-butyldimethylsilyl)oxy)-5,5-dimethyl-3'-0x0-3"H,5H-

spiro[dibenzo[b,e]siline-10,1'-isobenzofuran]-4'-carboxylate (7):

002"%“ Product yield 446 mg (61%) of off-white solid.
O Y 'H NMR (400 MHz, CDCls) § 7.69 (dd, J = 7.6, 1.0 Hz, 1H), 7.62

O O (t, = 7.6 Hz, 1H), 7.31 (dd, J = 7.6, 1.0 Hz, 1H), 7.09 (d, J = 2.7 Hz, 2H),
TBSOT ™ SIS OTBS 587 (dd, J = 8.7, 0.4 Hz, 2H), 6.67 (dd, J = 8.7, 2.7 Hz, 2H), 1.65 (s, 9H),
0.96 (s, 18H), 0.60 (s, 3H), 0.56 (s, 3H), 0.17 (s, 12H).
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3C NMR (101 MHz, CDCls) 6 167.5, 165.6, 155.2, 155.2, 137.2, 136.9, 134.0, 133.5, 128.9,
128.6, 126.3, 125.0, 123.1, 121.2, 89.1, 83.4, 28.1, 25.7, 18.3, -1.3, -2.9, -4.3, -4.

ESI-MS, positive mode: m/z = 703.3 [M+H]".

HRMS (ESI) calcd for CsgHssO6Sis [M+H]* 703.3301, found 703.3304.

General procedure for the synthesis of compounds 8-10:

To a cooled (ice-water bath) solution of corresponding compound 5-7 (1 eq.) in THF (15 mL)
tetrabutylammonium fluoride trihydrate (4 eq.) solution in THF (5 mL) was added. The resulting
intensively colored solution was stirred at 0 °C for 1 h. Sat. aq. NH4CI (20 mL) was added followed by
minimal amount of water necessary to dissolve the solids, the mixture was extracted with ethyl acetate
(3%x30 mL), the combined organic layers were washed with brine and dried over Na,SO.. The products
were isolated by flash column chromatography (Teledyne Isco RediSep Rf 24 g; gradient 2% to 30%
ethyl acetate — CH,Cl,) and evaporated to obtain viscous oils which solidifies overtime.

Tert-butyl 3',6'-dihydroxy-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-4-carboxylate (8):
Reaction was carried starting from compound 5 (420 mg, 0.635 mmol). Product yield 214 mg (78%) of

o orange solid material.
O § IH NMR (400 MHz, ds-dms0) 5 10.15 (s, 2H), 7.87 — 7.76 (m, 2H), 7.39
O O (dd, J = 7.3, 1.4 Hz, 1H), 6.69 (d, J = 2.0 Hz, 2H), 6.63 — 6.47 (m, 4H), 1.60 (s,
HO O OH

9H).
13C NMR (101 MHz, ds-dmso) & 166.1, 164.9, 159.5, 153.4, 151.9, 135.6, 132.2, 129.2, 128.9,
126.3, 122.6, 112.7, 109.3, 102.3, 82.6, 82.2, 27.7.
ESI-MS, positive mode: m/z = 433.1 [M+H]".
HRMS (ESI) calcd for CosH2107 [M+H]*433.1282, found 433.1279.

Tert-butyl 3,6-dihydroxy-10,10-dimethyl-3'-oxo0-3'"H,10H-spiro[anthracene-9,1'-isobenzofuran]-
4'-carboxylate (9):

CO,t-Bu Reaction was carried starting from compound 6 (445 mg, 0.647 mmol).
0
O Product yield 264 mg (89%) of orange solid material.
0

IH NMR (300 MHz, CDCls) § 7.73 (dd, J = 7.6, 1.0 Hz, 1H), 7.60 (t,
"o O‘O oy J=7.8Hz, 1H),7.14 (s, 2H), 7.05 (dd, J = 7.6, 1.0 Hz, 1H), 6.98 (d, J = 2.4

Hz, 2H), 6.51 (dd, J = 8.6, 2.4 Hz, 2H), 6.44 (d, J = 8.6 Hz, 2H), 1.68 (s, 9H).
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3C NMR (126 MHz, CDCl3) 6 169.0, 165.9, 156.7, 156.2, 147.3, 134.7, 132.7, 129.2, 129.1,
126.1,123.2,122.4,114.8,112.9, 87.0, 84.1, 38.1, 34.8, 32.3, 28.1.

ESI-MS, positive mode: m/z = 459.2 [M+H]".

HRMS (ESI) calcd for CasH2706 [M+H]* 459.1802, found 459.1805.

Tert-butyl 3,7-dihydroxy-5,5-dimethyl-3'-oxo0-3"H,5H-spiro[dibenzo[b,e]siline-10,1'-
isobenzofuran]-4'-carboxylate (10):
CO,t-Bu Reaction was carried starting from compound 7 (420 mg, 0.575 mmol).
O P Product yield 254 mg (93%) of orange solid material.
0 'H NMR (400 MHz, ds-dmso) 8 9.74 (s, 2H), 7.83 (t, J = 7.6 Hz, 1H),
O . O 7.72 (dd, J=7.6,0.9 Hz, 1H), 7.46 (dd, J = 7.6, 0.9 Hz, 1H), 7.16 — 7.08 (m,
" N o 2H), 6.74 — 6.60 (m, 4H), 1.55 (s, 9H), 0.56 (s, 3H), 0.48 (s, 3H).
13C NMR (101 MHz, de-dmso) & 167.4, 165.4, 157.3, 154.6, 137.5, 135.2, 134.5, 133.5, 129.0,
128.6,127.1, 122.3, 120.7, 117.3, 90.0, 83.0, 28.0, 0.4, -1.4.
ESI-MS, positive mode: m/z = 475.2 [M+H]".
HRMS (ESI) calcd for C27H2706Si [M+H]* 475.1571, found 475.1573.

General procedure for the synthesis of compounds 11-13:

Trifluoromethanesulfonic anhydride 1M solution in DCM (4 eq.) was slowly added dropwise
to a solution of corresponding compound 8-10 (1 eq.) and pyridine (8 eq.) in dry DCM (10 mL), cooled
in ice-water bath. The flask was then removed from the cooling bath, and the mixture was stirred at rt
for 1 h. Afterwards, the mixture was diluted with water (30 mL), extracted with CH,Cl, (3x20 mL), the
combined extracts were washed with water, brine and dried over Na;SOa. The products were isolated
by flash column chromatography (Teledyne Isco RediSep Rf 24 g; gradient 5% to 40% ethyl acetate —

hexane).

Tert-butyl 3-ox0-3",6"-bis(((trifluoromethyl)sulfonyl)oxy)-3H-spiro[isobenzofuran-1,9'-
xanthene]-4-carboxylate (11):
CO,t-Bu Reaction was carried starting from compound 8 (200 mg, 0.463 mmol).
O O Product yield 255 mg (79%) of white solid material.
o 'H NMR (400 MHz, CDCls) § 7.87 (d, J = 7.4 Hz, 1H), 7.73 (t, J =
O O 7.4 Hz, 1H), 7.30 (d, J = 2.2 Hz, 2H), 7.22 (d, J = 7.4 Hz, 1H), 7.08 — 6.99
TfO 0 oTf
(m, 4H), 1.70 (s, 9H).
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13C NMR (101 MHz, CDCl3) 6 165.4, 164.6, 153.3, 151.2, 150.2, 135.4, 133.7, 130.7, 130.0,
125.7,122.4,119.1, 118.6 (q, YJcr= 319 Hz, -CF3), 117.7, 110.7, 83.9, 78.8, 28.0.

ESI-MS, positive mode: m/z = 697.0 [M+H]".

HRMS (ESI) calcd for Ca7H19Fs011S2 [M+H]*697.0267, found 697.0249.

Tert-butyl 10,10-dimethyl-3'-0x0-3,6-bis(((trifluoromethyl)sulfonyl)oxy)-3'H,10H-
spiro[anthracene-9,1'-isobenzofuran]-4'-carboxylate (12):

Cozt'%‘ Reaction was carried starting from compound 9 (245 mg, 0.535 mmol).
O 5 Product yield 271 mg (70%) of white solid material.

O‘O IH NMR (400 MHz, CDCls) & 7.83 (dd, J = 7.6, 0.9 Hz, 1H), 7.68
TiO oTf (t,J = 7.6 Hz, 1H), 7.54 (d, J = 2.5 Hz, 2H), 7.11 (dd, J = 8.8, 2.5 Hz, 2H),
7.07 (dd, J = 7.6, 0.9 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 1.89 (s, 3H), 1.79 (s, 3H), 1.70 (s, 9H).
13C NMR (101 MHz, CDCls) 5 166.4, 164.8, 154.8, 150.1, 146.9, 135.1, 133.8, 131.3, 130.3,
130.2, 125.6, 122.6, 120.3, 119.6, 118.9 (q, YJc.r = 319 Hz,-CF3), 83.8, 82.6, 38.8, 34.7, 33.0, 28.0.

ESI-MS, positive mode: m/z = 745.1 [M+Na]*.
HRMS (ESI) calcd for CsoH25010S2Fs [M+H]* 723.0788, found 723.0800.

Tert-butyl 5,5-dimethyl-3'-oxo-3,7-bis(((trifluoromethyl)sulfonyl)oxy)-3'H,5H-

spiro[dibenzo[b,e]siline-10,1'-isobenzofuran]-4'-carboxylate (13):

COzt-BC;J Reaction was carried starting from compound 10 (230 mg, 0.484 mmol).

O S Product yield 258 mg (72%) of white solid material.
O O 'H NMR (400 MHz, CDCl3) 6 7.81 (dd, J=7.6, 1.1 Hz, 1H), 7.75 (t, J
TfO SIS OTf = 7.6 Hz, 1H), 7.56 (dd, J = 2.3, 0.8 Hz, 2H), 7.39 (dd, J = 7.6, 1.1 Hz, 1H),

7.24 —7.17 (m, 4H), 1.67 (s, 9H), 0.74 (s, 3H), 0.70 (s, 3H).

13C NMR (101 MHz, CDCls) § 166.2, 164.8, 152.8, 149.3, 144.0, 138.7, 134.8, 134.3, 130.0,
129.2,126.3, 126.1, 122.8, 122.6, 118.7 (q, Ycr = 319 Hz,-CF3), 87.3, 83.8, 28.0,-0.2, -1.7.

ESI-MS, positive mode: m/z = 761.0 [M+Na]".

HRMS (ESI) calcd for C29H25010S2SiFs [M+H]* 739.0557, found 739.0562.

General procedure for the synthesis of compounds 14-17:

A mixture of Pdz(dba); (0.1 eq.), Xantphos (0.3 eg.), Cs2COs (3 eq.) and corresponding triflate
(1eq., 11,12 or 13) in dry 1,4-dioxane (2.5 mL) was degassed on a Schlenk line. Then solution of tert-
butyl N-methylcarbamate in 1,4-dioxane (2.5 eq. for compound 15) or 2M solution of dimethylamine
in THF (2.5 eq. for compounds 14, 16-17) were introduced. Reaction mixture was stirred in a septa
sealed tube at 100°C under argon for 18h, except compound 17, which was stirred at 80°C for 5h. Upon

cooling, the resulting brown mixture was diluted with water (30 mL), extracted with ethyl acetate (3x30
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mL), the combined organic layers were washed with brine and dried over Na;SO4. The filtrate was

evaporated and the products were isolated by flash chromatography.

Tert-butyl 3',6'-bis(dimethylamino)-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-5-carboxylate
(14):
COzf-EgJ Reaction was carried starting from compound 11 (180 mg, 0.258 mmol).
O Y Product was isolated by flash column chromatography Bichi Reveleris HP
O O silica 24 g; gradient 2% to 30% MeOH — DCM. The fractions containing the
\'l“ o 'l“/ product were evaporated, the residue was redissolved in acetonitrile — water
(1:1), microfiltered through a 0.45 um PTFE membrane filter and lyophilized to obtain 67 mg (53%) of
pink solid.
'H NMR (400 MHz, CD3;0D) & 8.00 (dd, J = 7.8, 1.3 Hz, 1H), 7.57 (t, J = 7.8 Hz, 1H), 7.39
(dd, J=7.8, 1.3 Hz, 1H), 7.31 (d, J = 9.5 Hz, 2H), 7.00 (dd, J = 9.5, 2.5 Hz, 2H), 6.85 (d, J = 2.5 Hz,
2H), 3.26 (s, 12H), 1.61 (s, 9H).
13C NMR (101 MHz, CD30D) & 173.7, 167.8, 159.1, 158.9, 158.8, 144.0, 133.6, 133.3, 131.9,
131.8,131.6,128.1, 115.3, 114.9, 97.3, 83.3, 40.9, 28.3.
ESI-MS, positive mode: m/z = 487.2 [M+H]".
HRMS (ESI) calcd for CzH3:N2Os [M+H]* 487.2227, found 487.2232

Tert-butyl 10,10-dimethyl-3,6-bis(methylamino)-3'-oxo-3'H,10H-spiro[anthracene-9,1'-
isobenzofuran]-5'-carboxylate (15):
CO,t-Bu Reaction was carried starting from compound 12 (240 mg, 0.332
O o mmol). Product was isolated by flash column chromatography Biichi
° Reveleris HP silica 24 g; gradient 5% to 50% EtOAc — Hexane. The
~N O‘O N~ fractions containing the product were evaporated, the residue was
ﬂ\o’&o 0 o)< redissolved in acetonitrile — water (1:1), microfiltered through a 0.45
um PTFE membrane filter and lyophilized to obtain 173 mg (76%) of violet powder.

IH NMR (400 MHz, CDCl3) 6 7.75 (dd, J = 7.6, 0.9 Hz, 1H), 7.59 (t, ] = 7.6 Hz, 1H), 7.52 (d,
J=2.2Hz, 2H), 7.06 (dd, J = 7.6, 0.9 Hz, 1H), 7.01 (dd, J = 8.6, 2.2 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H),
3.27 (s, 6H), 1.85 (s, 3H), 1.76 (s, 3H), 1.70 (s, 9H), 1.46 (s, 18H).

13C NMR (101 MHz, CDCls) 8 167.4, 165.5, 156.2, 154.6, 145.3, 144.7, 134.5, 133.4, 129.5,
128.4,127.9, 126.0, 123.6, 123.6, 123.2, 84.4, 83.6, 80.8, 38.3, 37.3, 35.0, 33.3, 28.5, 28.2.

ESI-MS, positive mode: m/z = 685.4 [M+H]".

HRMS (ESI) calcd for CsH9N20s [M+H]* 685.3483, found 685.3474.
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Tert-butyl 3,6-bis(dimethylamino)-10,10-dimethyl-3'-0x0-3'H,10H-spiro[anthracene-9,1'-
isobenzofuran]-5'-carboxylate (16):

Cozf-%' Reaction was carried starting from compound 12 (250 mg, 0.36 mmol). Product
O Y was isolated by flash column chromatography Buchi Reveleris HP silica 24 g;

O‘O gradient 20% to 80% EtOAc — Hexane. The fractions containing the product

\'T "|'/ were evaporated, the residue was redissolved in 1,4-dioxane — water (1:1),
microfiltered through a 0.45 um PTFE membrane filter and lyophilized to obtain 131 mg (71%) of
violet powder.

1H NMR (400 MHz, CDCl3) 5 7.69 (dd, J = 7.6, 1.0 Hz, 1H), 7.55 (t, ] = 7.6 Hz, 1H), 7.09 (dd,
1=7.6,1.0 Hz, 1H), 6.88 (d, J = 2.6 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 6.53 (dd, J = 8.8, 2.6 Hz, 2H),
2.99 (s, 12H), 1.87 (s, 3H), 1.78 (s, 3H), 1.70 (s, 9H).

3C NMR (101 MHz, CDCls) § 167.9, 166.0, 157.0, 150.8, 146.7, 134.0, 133.0, 129.1, 128.8,
126.1, 124.0, 119.5, 111.8, 109.2, 86.5, 83.3, 40.6, 38.6, 35.6, 33.1, 28.2.

ESI-MS, positive mode: m/z = 513.6 [M+H]".

HRMS (ESI) calcd for Cs2Hs7N2O4 [M+H]*513.2748, found 513.2748.

Tert-butyl 3,7-bis(dimethylamino)-5,5-dimethyl-3'-oxo0-3"H,5H-spiro[dibenzo[b,e]siline-10,1'-
isobenzofuran]-5'-carboxylate (17):

COZ"%“ Reaction was carried starting from compound 13 (210 mg, 0.284 mmol).
O Y Product was isolated by flash column chromatography Biichi Reveleris HP

- O O _ silica 24 g; gradient 5% to 50% EtOAc — Hexane. The fractions containing the

h|l SIS h|l product were evaporated, the residue was redissolved in 1,4-dioxane — water
(1:1), microfiltered through a 0.45 um PTFE membrane filter and lyophilized to obtain 73 mg (48%) of
light-blue powder.

'H NMR (400 MHz, CDCl3) 6 7.69 (dd, J = 7.6, 1.0 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 7.32 (dd,
J=7.6,1.0Hz, 1H), 6.96 (d, J = 2.9 Hz, 2H), 6.82 (d, J = 8.9 Hz, 2H), 6.57 (dd, J = 8.9, 2.9 Hz, 2H),
2.96 (s, 12H), 1.67 (s, 9H), 0.64 (s, 3H), 0.60 (s, 3H).

13C NMR (101 MHz, CDCls) 6 167.8, 166.0, 155.8, 149.4, 136.7, 133.8, 133.3, 131.8, 128.7,
128.3,126.5, 123.8, 116.6, 113.6, 90.3, 83.3, 40.4, 28.1, 0.4, -1.1.

ESI-MS, positive mode: m/z = 529.3 [M+H]".

HRMS (ESI) calcd for Cs1H37N204Si [M+H]*529.2517, found 529.2521.

General procedure for the synthesis of compounds 4-TMR-COOH (18), 4-580CP-COOH
(19), 4-610CP-COOH (20) and 4-SiR-COOH (21):

Trifluoroacetic acid (2 mL) was added dropwise to a solution of corresponding compound 14-
17 in DCM (8 mL). The resulting colored solution was stirred at room temperature overnight. The

reaction mixture was then evaporated to dryness, the residue was re-evaporated three times with toluene
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to remove excess of trifluoroacetic acid. The residue was lyophilized from 1,4-dioxane — water (1:1).

Products were obtained as trifluoroacetic acid salts.

4-TMR-COOH (18):
COLH Reaction was performed starting from compound 14 (67 mg, 0.138 mmol).
O P Obtained 74 mg (98%) of pink powder as trifluoroacetic acid salt.
° 'H NMR (400 MHz, CDs0D) § 8.25 (dd, J = 7.8, 1.2 Hz, 1H), 7.82
N O o O N~ (t,J=7.8Hz 1H), 7.60 (dd, J = 7.8, 1.2 Hz, 1H), 7.21 (d, J = 9.5 Hz, 2H),
! ! 7.08 (dd, J =9.5, 2.4 Hz, 2H), 6.87 (d, J = 2.4 Hz, 2H), 3.29 (s, 12H).
13C NMR (101 MHz, CD30D) 6§ 170.5, 168.6, 159.0, 159.0, 157.0, 136.8, 134.1, 132.8, 132.5,
132.2, 132.0, 131.0, 115.5, 115.2, 97.4, 41.0.
ESI-MS, positive mode: m/z = 431.2 [M+H]".
HRMS (ESI) calcd for CzsH23N20s [M+H]*431.1601, found 431.1606.

4-580CP-COOH (19):
COzH Reaction was performed starting from compound 15 (220 mg, 0.321 mmol).

0
O Obtained 170 mg (98%) of violet powder as trifluoroacetic acid salt.
o}

'H NMR (400 MHz, CD:0D) & 8.17 (dd, J = 7.7, 1.1 Hz, 1H), 7.76
N O‘O N~ (tJ=7.7Hz, 1H), 7.52 (dd, J = 7.7, 1.1 Hz, 1H), 7.11 (d, J = 2.2 Hz, 2H),
" " 703 (d, J = 9.2 Hz, 2H), 6.64 (dd, J = 9.2, 2.2 Hz, 2H), 3.06 (s, 6H), 1.81 (s,
3H), 1.68 (s, 3H).
13C NMR (101 MHz, CDs0D) & 170.6, 168.9, 162.5, 159.4, 139.6, 139.5, 136.6, 136.0, 134.2,
131.72, 131.68, 130.57, 122.1, 112.7 (visible in HSQC spectra), 42.7, 35.8, 31.9, 30.1.

ESI-MS, positive mode: m/z = 429.2 [M+H]".
HRMS (ES|) calcd for CasH2sN204 [M+H]+429.1809, found 429.1807.

4-610CP-COOH (20):
COH Reaction was performed starting from compound 16 (230 mg, 0.448 mmol).

Obtained 251 mg (98%) of dark-violet powder as trifluoroacetic acid salt.

'H NMR (400 MHz, CDs0D) 6 8.17 (dd, J = 7.8, 1.2 Hz, 1H), 7.77
(t, J=7.8 Hz, 1H), 7.53 (dd, J = 7.8, 1.2 Hz, 1H), 7.23 (d, J = 2.5 Hz, 2H),
7.09 (d, J = 9.4 Hz, 2H), 6.84 (dd, J = 9.4, 2.5 Hz, 2H), 3.34 (s, 12H), 1.86 (s, 3H), 1.72 (s, 3H).

13C NMR (101 MHz, CD3;0D) 6 170.6, 168.9, 158.3, 157.9, 138.9, 136.6, 135.9, 134.2, 131.8,
131.7,130.6, 122.0, 114.0, 112.1, 43.2, 41.0, 36.2, 32.3.

Page 40 of 99



ESI-MS, positive mode: m/z = 457.2 [M+H]".
HRMS (ESI) calcd for CasH2oN2O4 [M+H]*457.2122, found 457.2119.

4-SiR-COOH (21):

COZHO Reaction was performed starting from compound 17 (50 mg, 0.095 mmol).
O S Obtained 54 mg (98%) of blue powder as trifluoroacetic acid salt.
'H NMR (400 MHz,ds-pyridine) & 8.17 (dd, J = 7.7, 0.9 Hz, 1H),
\T /Si\ rxll/ 7.77 (t,J=7.7 Hz, 1H), 7.54 (dd, J = 7.7, 0.9 Hz, 1H), 7.18 (d, J = 2.9 Hz,

2H), 7.04 (d, J = 9.0 Hz, 2H), 6.54 (dd, J = 9.0, 2.9 Hz, 2H), 2.85 (s, 12H),
0.73 (s, 3H), 0.65 (s, 3H).
13C NMR (101 MHz, ds-pyridine) & 170.1, 169.4, 150.4 (overlapped with pyridine, visible in
HMBC spectra), 157.1, 137.4, 135.6, 134.9, 132.3, 129.7, 129.2, 127.0, 124.2 (overlapped with
pyridine, visible in HMBC spectra), 117.4, 114.6, 92.3, 40.4, 0.8, -0.8.
ESI-MS, positive mode: m/z = 473.2 [M+H]".
HRMS (ESI) calcd for Ca7H29N20,Si [M+H]*473.1891, found 473.1890.

General procedure for the synthesis of compounds CTX-C8NH-Boc (SlI-1) and LTX-C8-
NHBoc (S1-2):

Ry O Rg
R

2
B
WH o BocNH(CH,);COOH BOCHN\(CH#NH o)
H X% HCOOH HBTU, DIPEA N

o s @/\Ao

H OH it, 1-4h MeCN z

OH y— . :

o? g % 1h OH

CTX, Ry = -OCHjg; R, = -CHg; Ry = -OCHj - - CTX-C8-NHBoc (SI-1) (69%)
LTX, Ry = -OAc; R, = R3 = -CHyp-. LTX-C8-NHBoc (SI-2) (57%)

A solution of corresponding taxane derivative (0.24 mmol) in 95% formic acid (2 mL) was
stirred at room temperature for 1 - 4h. Reaction progress was monitored by HPLC analysis. Once
reaction was complete, formic acid was evaporated on rotary evaporator and residue was dissolved in
water and lyophilized to obtain white powder.

Into a solution of Boc protected 8-aminooctanoic acid (1.4 eg., 0.336 mmol, 91.7 mg)
in MeCN (2 mL) was added HBTU (1.2 eq., 0.288 mmol, 109 mg), followed by DIPEA (4.3 eq., 1
mmol, 100uL). Mixture was stirred at rt for 5 min and previously obtained corresponding taxol-amine
(0.24 mmol) was added. Mixture was stirred for 1 hour then solvent was removed by rotary evaporator.
The residue was re-dissolved in 70% MeCN-H,O mixture, microfiltered through a 0.45 pym PTFE
membrane filter and purified by the preperative HPLC (preparative column: Knauer 100 C18, 5 um,
250 x 30 mm; solvent A: acetonitrile, solvent B: H,O + 0.2% v/v HCOOH; temperature 25 °C, gradient
A:B - 5 min 50:50 isocratic, 5-30 min 50:50 to 100:0 gradient). Fractions containing the product were
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collected, solvent was removed and obtained residue was lyophilized from 50:50 MeCN : H,O mixture

to obtain products as white solids.

CTX-C8-NHBoc (SI-1):
Obtained 69% (162 mg) of white fluffy solid.
2 'H NMR (400 MHz, ds-dmso) 5 8.37 (d, J = 9.1 Hz,
Peeti=CHaran o | 1H), 8.00 (dt, J = 7.1, 1.4 Hz, 2H), 7.70 (tt, J = 7.4, 2.2 Hz,
MO OOH"Jb;_O 1H), 7.61 (t, J = 7.4 Hz, 2H), 7.40 — 7.30 (m, 4H), 7.23 (tt, J =
d 7.4, 1.4 Hz, 1H), 6.74 (t, J = 5.7 Hz, 1H), 5.99 — 5.91 (m, 2H),
b 5.40 (d, J = 7.1 Hz, 1H), 5.30 (dd, J = 9.2, 5.8 Hz, 1H), 4.97
(dd, J = 9.7, 2.0 Hz, 1H), 4.72 (s, 1H), 4.66 (s, 1H), 4.44 (dd, ] = 6.8, 5.8 Hz, 1H), 4.04 (s, 2H), 3.77
(dd, J = 10.6, 6.5 Hz, 1H), 3.65 (d, J = 7.1 Hz, 1H), 3.32 (s, 3H), 3.23 (5, 3H), 2.87 (q, J = 6.6 Hz, 2H),
2,72~ 2.63 (M, 1H), 2.26 (s, 3H), 2.17 (t, J = 7.2 Hz, 2H), 1.99 (dd, J = 15.4, 9.1 Hz, 1H), 1.92 — 1.86
(m, 1H), 1.85 (s, 3H), 1.53 (s, 3H), 1.52 — 1.43 (m, 3H), 1.37 (s, 9H), 1.35 — 1.30 (M, 2H), 1.24 — 1.16
(m, 6H), 1.04 (s, 3H), 0.99 (s, 3H).
13C NMR (101 MHz, de-dmso)  204.7, 172.6, 171.9, 169.9, 165.2, 155.5, 139.6, 138.4, 134.9,
133.3,129.9, 129.6, 128.7, 128.1, 127.1, 83.2, 82.1, 80.3, 80.2, 77.3, 76.9, 75.3, 74.4, 73.6, 70.0, 56.6,
56.6, 56.0, 54.9, 46.4, 43.0, 39.8, 35.4, 34.9, 31.7, 29.5, 28.6, 28.5, 28.3, 26.7, 26.2, 25.4, 22.4, 21.2,
14.0,10.2.
ESI-MS, positive mode: m/z = 977.5 [M+H]".
HRMS (ESI) calcd for CssHzsN2O1s [M+H]* 977.5005, found 977.4995.

OCH
H,CO 3
8 PcH

LTX-C8-NHBoc: (SI-2)
o Obtained 57% (133 mg) of white fluffy solid.
Ao o IH NMR (400 MHz, ds-dmso) & 8.34 (d, J = 9.2 Hz, 1H),
8.08 —8.00 (m, 2H), 7.69 (tt, J = 7.4, 1.4 Hz, 1H), 7.61 (t, J = 7.5
T OOHaﬁb}} Hz, 2H), 7.41 — 7.29 (m, 4H), 7.19 (tt, J = 7.4, 1.7 Hz, 1H), 6.73
o (t,J=5.7 Hz, 1H), 6.12 (s, 1H), 6.02 — 5.91 (m, 1H), 5.87 (d, J =
b 6.8 Hz, 1H), 5.44 (d, J = 7.7 Hz, 1H), 5.34 (dd, J = 9.2, 5.2 Hz,
1H), 4.77 (s, 1H), 4.72 (d, J = 3.0 Hz, 1H), 4.49 (dd, J = 6.8, 5.2 Hz, 1H), 4.10 — 3.94 (m, 2H), 3.91 (d,
J=17.6 Hz, 1H), 2.86 (q, J = 6.5 Hz, 2H), 2.36 — 2.23 (M, 4H), 2.17 — 1.87 (m, 9H), 1.74 (d, J = 1.4 Hz,
3H), 1.54 (dd, J = 7.3, 4.8 Hz, 1H), 1.50 — 1.41 (m, 2H), 1.36 (s, 9H), 1.35 — 1.28 (m, 2H), 1.19 — 1.14
(m, 6H), 1.12 (s, 3H), 1.08 (s, 3H).
13C NMR (101 MHz, ds-dmso) § 202.0, 172.8, 172.4, 170.2, 169.5, 165.8, 156.0, 140.5, 140.3,
134.0, 133.7, 130.4, 130.1, 129.2, 128.6, 127.5, 127.5, 84.2, 80.0, 79.0, 77.8, 77.7, 75.7, 74.9, 74.0,
70.0, 55.1, 43.0, 40.3, 38.0, 36.1, 35.8, 34.9, 31.7, 29.9, 29.1, 28.9, 28.7, 26.7, 26.4, 26.0, 25.8, 22.4,
21.8,21.0,15.2,14.4.

BocHN=(CH,) NH O
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ESI-MS, positive mode: m/z = 973.6 [M+H]".
HRMS (ESI) calcd for CssHsoN2O1s [M+H]* 973.4692, found 973.4687.

General synthesis procedure for Rhodamine-C8-Taxane conjugates:
A solution of corresponding taxane (CTX-C8-NHBoc (SI-1) or LTX-C8-NHBoc (SI-
2) derivative (0.015 mmol) in 95% formic acid (1 mL) was stirred at room temperature for 1 h. Reaction
progress was monitored by HPLC analysis. Once reaction was complete, formic acid was evaporated
on rotary evaporator and residue was dissolved in water and lyophilized to obtain white powder, which
was used further without any additional purifications.
The corresponding rhodamine dye (0.01 mmol, 1eq), DIPEA (52 uL, 0.3 mmol, 30 eq.) and
HBTU (0.012 mmol, 4.5 mg, 1.2 eq.) were dissolved in 400 pL of dry MeCN and stirred at room
temperature for 5 min. A solution of previously obtained deprotected taxane (CTX-C8-NH, (SI-3) or
LTX-C8-NH: (SI-4) derivative (0.015 mmol, 1.5 eq) in MeCN and 10 pL of DIPEA were added to the
reaction mixture and stirring continued for 1 hour. Reaction was monitored by HPLC analysis. Obtained
products were purified by preparative HPLC (preparative column: Eurospher 100 C18, 5 um, 250 x 20
mm; solvent A: acetonitrile, solvent B: H.0 + 0.2% v/v HCOOH; temperature 25 °C) and lyophilized
from acetonitrile: water mixture. In some cases additional flash chromatography purification was

performed.

4-TMR-LTX (22):

Purified by preparative HPLC (preparative column:
Eurospher 100 C18, 5 pum, 250 x 20 mm; solvent A:
acetonitrile, solvent B: H,O + 0.2% v/v HCOOH;
temperature 25 °C, gradient A:B - 5 min 20:80 isocratic, 5-
30 min 20:80 to 70:30 gradient). Additionally purified by
flash column chromatography (Interchim Puriflash 12g,

15um column, gradient 3% to 30% DCM — MeOH) and lyophilized from acetonitrile: water mixture.
Yield 44% (5.6 mg) of light purple fluffy solid.

'H NMR (400 MHz, ds-dmso) 6 9.07 (t, J = 5.5 Hz, 1H), 8.50 (d, J = 9.1 Hz, 1H), 8.02 (d,J =
7.2 Hz, 2H), 7.84 (d, J = 7.5 Hz, 1H), 7.76 (t, J = 7.6 Hz, 1H), 7.68 (dd, J = 8.4, 6.1 Hz, 1H), 7.60 (t, J
=7.6 Hz, 2H), 7.37 - 7.30 (m, 4H), 7.23 (d, J = 7.5 Hz, 1H), 7.17 (tt, ) = 7.3, 1.9 Hz, 1H), 6.61 (d, J =
9.5 Hz, 2H), 6.50 — 6.46 (m, 4H), 6.12 (s, 1H), 5.94 (t, J = 9.0 Hz, 1H), 5.50 — 5.33 (m, 2H), 5.32 (dd,
J=9.1,5.4 Hz, 1H), 4.77 (s, 1H), 4.71 (d, J = 3.1 Hz, 1H), 4.49 (d, J = 5.5 Hz, 1H), 4.05 - 3.96 (m,
2H), 3.90 (d, J = 7.6 Hz, 1H), 3.30 — 3.27 (m, 2H), 2.94 (s, 12H), 2.32 — 2.25 (m, 4H), 2.17 — 1.86 (m,
9H), 1.74 (s, 3H), 1.59 — 1.44 (m, 5H), 1.35 - 1.20 (m, 7H), 1.11 (s, 3H), 1.08 (s, 3H).

IH-13C NMR ((400, 101) MHz, de-dmso) & (8.00 130.09), (7.81 130.12), (7.74 135.60), (7.65
133.75), (7.57 129.19), (7.31 128.62), (7.30 127.50), (7.20 125.77), (7.15 127.38), (6.57 129.09),
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(6.47 109.30), (6.46 98.37), (6.09 75.67), (5.92 69.90), (5.40 79.98), (5.29 55.23), (4.69 84.16), (4.46
73.96), (3.96 74.90), (3.88 37.97), (3.29 39.77), (2.91 38.96), (2.91 40.22), (2.26 22.36), (2.25 26.03),
(2.13 35.83), (2.09 20.99), (1.81 14.82), (1.71 14.39), (1.52 29.37), (1.45 25.88), (1.30 26.91), (1.27
29.01), (1.21 29.10), (1.15 31.63), (1.08 21.82), (1.05 26.34).

ESI-MS, positive mode: m/z = 1285.7 [M+H]*.

HRMS (ESI) calcd for C73HsiN4O17 [M+H]* 1285.5591, found 1285.5591.

5-TMR-LTX (23):

Purified by preparative HPLC
(preparative column: Eurospher 100 C18, 5 pm,
250 x 20 mm,; solvent A: acetonitrile, solvent B:
H.O + 0.2% v/iv HCOOH; temperature 25 °C,
gradient A:B - 5 min 20:80 isocratic, 5-30 min
20:80 to 70:30 gradient), lyophilized from
acetonitrile: water mixture. Yield 55% (7.1 mg) of deep purple fluffy solid.

IH NMR (400 MHz, ds-dmso) & 8.76 (t, J = 5.6 Hz, 1H), 8.42 (dd, J=1.7, 0.8 Hz, 1H), 8.33 (d,
J=9.2 Hz, 1H), 8.20 (dd, J = 8.0, 1.6 Hz, 1H), 8.05 — 7.97 (m, 2H), 7.66 (tt, J = 7.2, 1.4 Hz, 1H), 7.57
(t,J=7.4Hz, 2H), 7.38 — 7.22 (m, 5H), 7.21 - 7.11 (m, 1H), 6.52 — 6.41 (m, 6H), 6.10 (s, 1H), 5.93 (t,
J=09.1Hz, 1H), 5.86 (d, J = 6.8 Hz, 1H), 5.41 (d, J = 7.6 Hz, 1H), 5.36 — 5.27 (m, 1H), 4.75 (s, 1H),
4.69 (d, J = 4.0 Hz, 1H), 4.47 (dd, J = 6.8, 5.2 Hz, 1H), 4.04 — 3.92 (m, 2H), 3.88 (d, J = 7.5 Hz, 1H),
3.26 (9, J = 6.7 Hz, 2H), 2.92 (s, 12H), 2.28 (s, 4H), 2.16 — 1.88 (m, 9H), 1.72 (s, 3H), 1.53 — 1.43 (m,
5H), 1.30 — 1.21 (m, 7H), 1.09 (s, 3H), 1.05 (s, 3H).

IH-13C NMR ((400, 101) MHz, de-dmso) & (8.41 123.48), (8.20 134.91), (8.01 130.10), (7.65
133.75), (7.57 129.19), (7.32 128.53), (7.31 127.51), (7.27 124.57), (7.15 127.48), (6.48 98.42), (6.47
128.84), (6.47 109.42), (6.09 75.67), (5.93 70.01), (5.41 80.00), (5.32 55.15), (4.69 84.19), (4.47 73.98),
(3.99 74.86), (3.88 37.99), (3.26 39.84), (2.92 40.22), (2.29, 1.92 26.02), (2.28 22.38), (2.13, 1.88
35.83), (2.10 21.01), (2.00, 1.51 15.24), (1.98 35.54), (1.72 14.41), (1.49 29.43), (1.45 25.86), (1.27
29.52), (1.24 26.90), (1.21 29.16), (1.15 31.66), (1.09 21.84), (1.05 26.35).

ESI-MS, positive mode: m/z = 1285.5 [M+H]".

HRMS (ESI) calcd for C73HgiN4O17 [M+H]* 1285.5591, found 1285.5571.
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6-TMR-LTX (24):
o>f° 8 Purified by preparative HPLC (preparative column: Eurospher
N%O 100 C18, 5 um, 250 x 20 mm; solvent A: acetonitrile, solvent
o Of 0°”?/L B: H20 + 0.2% v/v HCOOH; temperature 25 °C, gradient A:B
:é} - 5 min 20:80 isocratic, 5-30 min 20:80 to 70:30 gradient),
NH lyophilized from acetonitrile: water mixture. Yield 52% (6.7

- mg) of deep purple fluffy solid.

H NI\//IR (400 MHz, d¢-dmso) & 8.62 (t, J = 5.6 Hz, 1H), 8.32 (d, J = 9.1 Hz, 1H), 8.12 (dd, J =
8.0, 1.3 Hz, 1H), 8.04 — 7.97 (m, 3H), 7.64 (t, J = 7.3 Hz, 1H), 7.60 — 7.52 (m, 3H), 7.32 — 7.26 (m,
4H), 7.12 (tt, J = 6.8, 1.9 Hz, 1H), 6.50 — 6.43 (m, 6H), 6.09 (s, 1H), 5.97 — 5.84 (m, 2H), 5.40 (d, J =
7.7 Hz, 1H), 5.30 (dd, J = 9.2, 5.2 Hz, 1H), 4.73 (s, 1H), 4.69 (d, J = 3.2 Hz, 1H), 4.45 (t, J = 4.1 Hz,
1H), 4.03 - 3.93 (m, 2H), 3.87 (d, J = 7.6 Hz, 1H), 3.13 (q, J = 6.7 Hz, 3H), 2.91 (s, 12H), 2.29 — 2.23
(m, 4H), 2.10 - 1.84 (m, 9H), 1.70 (s, 3H), 1.51 (dd, J = 7.2, 4.7 Hz, 1H), 1.42 — 1.34 (m, 4H), 1.21 —
1.12 (m, 7H), 1.08 (s, 3H), 1.04 (s, 3H).

1H-13C NMR ((400, 101) MHz, de-dmso) & (8.12 129.57), (8.03 125.12), (7.99 130.07), (7.64
133.75), (7.60 122.59), (7.56 129.17), (7.30 128.56), (7.29 127.45), (7.13 127.44), (6.48 98.38), (6.48
128.90), (6.47 109.49), (6.09 75.65), (5.92 70.00), (5.40 79.98), (5.30 55.11), (4.69 84.20), (4.45 73.94),
(3.97 74.88), (3.88 37.97), (3.13 39.84), (2.91 40.21), (2.28, 1.96 26.06), (2.26 22.36), (2.09 20.99),
(2.09 35.82), (1.99, 1.51 15.11), (1.87 36.09), (1.70 14.40), (1.39 25.82), (1.38 29.27), (1.21 29.28),
(1.15 31.66), (1.14 26.82), (1.13 28.93), (1.08 21.83), (1.04 26.33).
ESI-MS, positive mode: m/z = 1285.5 [M+H]*.
HRMS (ESI) calcd for C73sHsiN4O17 [M+H]* 1285.5591, found 1285.5564.

4-580CP-LTX (25):

N Purified by preparative HPLC (preparative column:

X Q' Eurospher 100 C18, 5 pum, 250 x 20 mm; solvent A:
O N . acetonitrile, solvent B: H,O + 0.2% v/iv HCOOH,;

s MH temperature 25 °C, gradient A:B - 5 min 30:70 isocratic, 5-

30 min 30:70 to 70:30 gradient). Additionally purified by

flash column chromatography (Interchim Puriflash 12g,

15um column, gradient 2% to 15% DCM — MeOH) and lyophilized from acetonitrile: water mixture.
Yield 38% (4.9 mg) of violet fluffy solid.

'H NMR (500 MHz, de-dmso) & 9.14 (t, J = 5.5 Hz, 1H), 8.37 (d, J = 9.2 Hz, 1H), 8.03 (d, J =
7.1 Hz, 2H), 7.78 (dd, J = 7.5, 1.0 Hz, 1H), 7.71 — 7.65 (m, 2H), 7.60 (t, J = 7.6 Hz, 2H), 7.38 — 7.31
(m, 4H), 7.17 (tt, J = 7.0, 1.6 Hz, 1H), 7.05 (dd, J = 7.7, 1.0 Hz, 1H), 6.76 (d, J = 2.4 Hz, 2H), 6.45 (d,
J = 8.6 Hz, 2H), 6.41 — 6.36 (m, 2H), 6.12 (s, 1H), 5.96 (t, J = 8.9 Hz, 1H), 5.91 — 5.80 (m, 3H), 5.43
(d, J=7.7 Hz, 1H), 5.34 (dd, J = 9.2, 5.2 Hz, 1H), 4.78 (s, 1H), 4.72 (d, J = 4.1 Hz, 1H), 4.49 (dd, J =
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6.8, 5.3 Hz, 1H), 4.05 - 3.97 (m, 2H), 3.91 (d, J = 7.6 Hz, 1H), 3.30 — 3.16 (m, 2H), 2.70 (s, 3H), 2.69
(s, 3H), 2.31 — 2.25 (m, 4H), 2.18 — 1.88 (m, 9H), 1.75 (s, 3H), 1.74 (s, 3H), 1.65 (s, 3H), 1.57 — 1.45
(m, 5H), 1.37 — 1.23 (m, 7H), 1.11 (s, 3H), 1.08 (s, 3H).

IH-3C NMR ((500, 126) MHz, de-dmso) & (8.03 129.69), (7.77 129.15), (7.69 134.93), (7.68
133.36), (7.60 128.78), (7.35 128.15), (7.33 127.07), (7.17 127.04), (7.06 125.16), (6.75 107.95), (6.46
128.47), (6.38 111.40), (6.11 75.23), (5.95 69.56), (5.44 79.53), (5.34 54.71), (4.71 83.75), (4.49 73.54),
(4.02, 3.99 74.38), (3.91 37.53), (3.32 39.34), (2.69 29.56), (2.31,1.95 25.56), (2.30 21.95), (2.16
35.41), (2.12 20.57), (2.09, 1.89 35.55), (2.03, 1.53 14.88), (1.75 33.25), (1.73 13.98), (1.65 34.56),
(1.55 28.92), (1.47 25.46), (1.36 28.30), (1.33 26.48), (1.23 28.88), (1.23 28.57), (1.11 21.41), (1.07
25.91).

ESI-MS, positive mode: m/z = 1283.7 [M+H]".

HRMS (ESI) calcd for C74HgaN4O1s [M+H]* 1283.5799, found 1283.5796

5-580CP-LTX (26):

Purified by preparative HPLC (preparative
column: Eurospher 100 C18, 5 pm, 250 x 20 mm,;
solvent A: acetonitrile, solvent B: H,O + 0.2% v/v
HCOOH; temperature 25 °C, gradient A:B - 5 min
30:70 isocratic, 5-30 min 30:70 to 70:30 gradient).
Lyophilized from acetonitrile: water mixture. Yield 48% (6.1 mg) of violet fluffy solid.

H NMR (400 MHz, de-dmso) & 8.72 (t, J = 5.6 Hz, 1H), 8.37 (s, 1H), 8.32 (d, J = 9.2 Hz, 1H), 8.12 (d,
J = 8.2 Hz, 1H), 8.06 — 7.98 (m, 2H), 7.69 — 7.61 (m, 1H), 7.57 (t, J = 7.4 Hz, 2H), 7.36 — 7.27 (m, 4H), 7.19 —
7.04 (m, 2H), 6.83 — 6.67 (m, 2H), 6.47 — 6.17 (m, 4H), 6.09 (s, 1H), 5.94 (d, J = 8.7 Hz, 1H), 5.91 — 5.73 (m,
3H), 5.44 — 5.39 (m, 1H), 5.32 (dd, J = 9.1, 5.1 Hz, 1H), 4.74 (s, 1H), 4.69 (d, J = 4.1 Hz, 1H), 4.47 (dd, J = 6.7,
5.2 Hz, 1H), 4.04 — 3.92 (m, 2H), 3.88 (d, J = 7.6 Hz, 1H), 3.23 (d, J = 6.5 Hz, 2H), 2.67 (s, 6H), 2.28 (s, 4H),
2.15 —1.84 (m, 9H), 1.73 (s, 3H), 1.71 (s, 3H), 1.62 (s, 3H), 1.52 — 1.40 (m, 5H), 1.26 — 1.15 (m, 7H), 1.08 (s,
3H), 1.05 (s, 3H).

1H-13C NMR ((400, 101) MHz, ds-dmso) & (8.38 123.42), (8.12 134.62), (8.00 130.10), (7.64 133.74),
(7.57 129.17), (7.30 128.57), (7.30 127.68), (7.14 127.46), (7.10 124.17), (6.75 108.49), (6.33 111.71), (6.32
128.63), (6.09 75.63), (5.93 70.03), (5.41 79.99), (5.32 55.13), (4.68 84.17), (4.46 73.96), (3.99 74.85), (3.88
37.92), (3.24 39.83), (2.67 29.98), (2.27 22.37), (2.24, 1.92 26.00), (2.12, 1.88 35.84), (2.10 20.98), (2.08, 35.82)
(2.01, 1.51 15.48), (1.73 33.14), (1.71 14.39), (1.62 35.21), (1.48 29.49), (1.44 25.87), (1.23 26.89), (1.20 29.04),
(1.14 31.70), (1.12 29.08), (1.08 21.83), (1.05 26.34).

ESI-MS, positive mode: m/z = 1283.7 [M+H]".

HRMS (ESI) calcd for C74HssN4O16 [M+H]* 1283.5799, found 1283.5792.
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6-580CP-LTX (27):

0 Was synthesised according to previously published
;L JL procedure *.

iz %

. Purified by preparative HPLC (preparative column:
/\N Q' Eurospher 100 C18, 5 um, 250 x 20 mm; solvent A:
crye {8  acetonitrile, solvent B: H,0 + 0.2% viv HCOOH;

© ‘/\/\/\)L temperature 25 °C, gradient A:B - 5 min 30:70 isocratic, 5-
6’% 30 min 30:70 to 100:0 gradient). Lyophilized from

acetonitrile: water mixture. Yield 46% (6.0 mg) of light blue
fluffy solid.

'H NMR (400 MHz, de-dmso) 6 9.09 (t, J = 5.5 Hz, 1H), 8.37 (d, J = 9.0 Hz, 1H), 7.98 - 7.91
(m, 2H), 7.75 (dd, J = 7.5, 1.0 Hz, 1H), 7.68 — 7.61 (m, 2H), 7.61 — 7.51 (m, 2H), 7.36 — 7.26 (m, 4H),
7.18 (tt, J=7.1, 1.6 Hz, 1H), 7.01 (dd, J = 7.7, 1.0 Hz, 1H), 6.88 (d, J = 2.0 Hz, 2H), 6.60 — 6.49 (m,
4H), 6.00 — 5.87 (m, 2H), 5.36 (d, J = 7.1 Hz, 1H), 5.26 (dd, J = 9.1, 5.8 Hz, 1H), 4.92 (dd, J = 9.6, 2.1
Hz, 1H), 4.68 (s, 1H), 4.62 (s, 1H), 4.40 (t, J = 6.2 Hz, 1H), 3.99 (s, 2H), 3.72 (dd, J = 10.6, 6.6 Hz,
1H), 3.60 (d, J = 7.1 Hz, 1H), 3.34 — 3.31 (m, 2H), 3.27 (s, 3H), 3.18 (s, 3H), 2.91 (s, 12H), 2.69 — 2.57
(m, 1H), 2.21 (s, 3H), 2.15 (t, J = 7.3 Hz, 2H), 1.97 — 1.91 (m, 1H), 1.88 — 1.82 (m, 1H), 1.80 (s, 3H),
1.79 (s, 3H), 1.69 (s, 3H), 1.56 — 1.43 (m, 8H), 1.37 — 1.23 (m, 6H), 1.00 (s, 3H), 0.94 (s, 3H).

'H-13C NMR ((400, 101) MHz, de-dmso) & (7.95 130.01), (7.75 129.60), (7.66 135.42), (7.64
133.80), (7.56 129.10), (7.33 128.58), (7.30 127.57), (7.18 127.54), (7.01 125.47), (6.88 109.55), (6.53
112.18), (6.53 128.79), (5.92 70.41), (5.36 74.79), (5.26 55.41), (4.91 83.63), (4.67 82.52), (4.40 74.01),
(3.99 75.70), (3.72 80.67), (3.60 46.85), (3.30 39.78), (3.27 57.03), (3.18 57.07), (2.90 40.41), (2.62,
1.46 32.14), (2.21 22.81), (2.15 35.84), (1.94, 1.84 35.26), (1.80 14.44), (1.79 34.01), (1.68 34.94),
(1.54 29.33), (1.49 10.58), (1.48 25.84), (1.32 26.90), (1.24 29.05), (1.22 29.13), (1.00 27.12), (0.94
21.63).

ESI-MS, positive mode: m/z = 1315.6 [M+H]".

HRMS (ESI) calcd for C76Hg1N4O16 [M+H]* 1315.6425, found 1315.64009.
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5-610CP-CTX (29):

Purified by preparative HPLC (preparative
column: Eurospher 100 C18, 5 pum, 250 % 20 mm;
solvent A: acetonitrile, solvent B: H,O + 0.2% v/v
HCOOH; temperature 25 °C, gradient A:B - 5 min
30:70 isocratic, 5-30 min 30:70 to 100:0 gradient).
Lyophilized from acetonitrile: water mixture. Yield

44% (5.8 mg) of blue fluffy solid.

'H NMR (400 MHz, dg-dmso) & 8.73 (t, J = 5.6 Hz, 1H), 8.41 — 8.38 (m, 1H), 8.36 (d, J = 9.0
Hz, 1H), 8.11 (dd, J = 8.0, 1.6 Hz, 1H), 7.97 — 7.92 (m, 2H), 7.67 — 7.62 (m, 1H), 7.59 — 7.54 (m, 2H),
7.35—7.28 (m, 4H), 7.17 (tt, J = 7.2, 1.6 Hz, 1H), 7.08 (d, J = 8.4 Hz, 1H), 6.89 (d, J = 2.6 Hz, 2H),
6.54 (dd, J = 9.0, 2.6 Hz, 2H), 6.41 (d, J = 8.8 Hz, 2H), 5.96 — 5.89 (m, 2H), 5.36 (d, J = 7.1 Hz, 1H),
5.26 (dd, J=9.0, 5.8 Hz, 1H), 4.92 (dd, J = 9.5, 2.2 Hz, 2H), 4.67 (s, 1H), 4.62 (s, 1H), 4.43 — 4.35 (m,
2H), 3.99 (s, 2H), 3.75—-3.70 (m, 1H), 3.60 (d, J = 7.1 Hz, 1H), 3.27 (s, 3H), 3.26 — 3.22 (m, 2H), 3.18
(s, 3H), 2.91 (s, 12H), 2.68 — 2.56 (m, 2H), 2.22 (s, 3H), 2.14 (t, J = 7.7 Hz, 2H), 1.97 — 1.91 (m, 1H),
1.87 —1.82 (m, 1H), 1.80 (s, 3H), 1.79 (s, 3H), 1.68 (s, 3H), 1.48 (d, J = 8.8 Hz, 8H), 1.28 — 1.18 (m,
6H), 1.00 (s, 3H), 0.94 (s, 3H).

IH-13C NMR ((400, 101) MHz, de-dmso) & (8.38 123.45), (8.10 134.77), (7.95 130.02), (7.65
133.78), (7.57 129.11), (7.33 128.58), (7.30 127.56), (7.18 127.53), (7.07 124.18), (6.89 109.58), (6.53
112.22), (6.42 128.53), (5.91 70.42), (5.36 74.80), (5.26 55.39), (4.92 83.65), (4.67 82.53), (4.40 73.99),
(3.99 75.71), (3.73 80.68), (3.60 46.85), (3.27 57.03), (3.24 39.82), (3.18 57.08), (2.90 40.41), (2.62,
1.46 32.15), (2.22 22.82), (2.14 35.82), (1.94, 1.83 35.27), (1.80 14.44), (1.79 33.64), (1.68 35.09),
(1.49 10.58), (1.49 29.43), (1.46 25.83), (1.25 26.89), (1.22 29.02), (1.18 29.00), (1.00 27.12), (0.94
21.63).

ESI-MS, positive mode: m/z = 1314.6 [M+H]".

HRMS (ESI) calcd for C76Hg1N4O16 [M+H]* 1315.6425, found 1315.6455.

6-610CP-CTX (30):

Purified by preparative HPLC (preparative column:
Eurospher 100 C18, 5 um, 250 x 20 mm; solvent A: acetonitrile,
solvent B: H,O + 0.2% v/v HCOOH; temperature 25 °C, gradient
A:B - 5 min 30:70 isocratic, 5-30 min 30:70 to 100:0 gradient).
Lyophilized from acetonitrile: water mixture. Yield 48% (6.3 mg) of
blue fluffy solid.

'H NMR (400 MHz, de-dmso)  8.66 (t, J = 5.6 Hz, 1H), 8.34
(d, J=9.1 Hz, 1H), 8.08 (dd, J = 8.1, 1.4 Hz, 1H), 8.03 (dd, J = 8.0, 0.7 Hz, 1H), 8.00 — 7.94 (m, 2H),
7.67 (tt,J=7.2,19Hz, 1H), 7.59 (t, J= 7.7, 7.2 Hz, 2H), 7.41 (s, 1H), 7.38 — 7.28 (m, 4H), 7.19 (tt, J
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=7.2,15Hz, 1H), 6.93 (d, J = 2.6 Hz, 2H), 6.58 (dd, J = 8.9, 2.5 Hz, 2H), 6.43 (dd, J = 8.8, 0.9 Hz,
2H), 5.98 — 5.89 (m, 2H), 5.39 (d, J = 7.1 Hz, 1H), 5.28 (dd, J = 9.1, 5.6 Hz, 1H), 4.96 (dd, J = 10.1,
1.4 Hz, 1H), 4.70 (s, 1H), 4.64 (s, 1H), 4.42 (dd, J = 6.9, 5.7 Hz, 1H), 4.02 (s, 2H), 3.75 (dd, J = 10.6,
6.6 Hz, 1H), 3.63 (d, J = 7.1 Hz, 1H), 3.30 (s, 3H), 3.21 (s, 3H), 3.14 (g, J = 6.4 Hz, 2H), 2.94 (s, 12H),
2.71 - 2.61 (m, 1H), 2.24 (s, 3H), 2.13 (t, J = 7.1 Hz, 2H), 2.01 — 1.93 (m, 1H), 1.90 — 1.85 (m, 1H),
1.84 (s, 3H), 1.83 (s, 3H), 1.71 (s, 3H), 1.55 — 1.49 (m, 4H), 1.47 — 1.34 (m, 4H), 1.21 — 1.14 (m, 6H),
1.02 (s, 3H), 0.97 (s, 3H).

'H-13C NMR ((400, 101) MHz, de-dmso) & (8.08 128.13), (8.04 124.28), (7.98 129.27), (7.68
133.02), (7.59 128.36), (7.42 121.68), (7.35 127.83), (7.32 126.80), (7.19 126.77), (6.94 108.83), (6.57
111.52), (6.43 127.86), (5.94 69.68), (5.39 74.05), (5.28 54.58), (4.97 82.91), (4.71 81.78), (4.42 73.23),
(4.03 74.96), (3.76 79.89), (3.63 46.11), (3.30 56.29), (3.21 56.32), (3.15 39.07), (2.94 39.65), (2.66,
1.50 31.36), (2.25 22.06), (2.14 35.04), (1.97, 1.86 34.54), (1.84 32.66), (1.83 13.68), (1.72 34.52),
(1.53 9.84), (1.45 25.01), (1.41 28.60), (1.24 28.50), (1.19 26.09), (1.19 28.19), (1.02 26.36), (0.97
20.88).

ESI-MS, positive mode: m/z = 1315.7 [M+H]".

HRMS (ESI) calcd for C76Hg1N4O16 [M+H]* 1315.6425, found 1315.6410.

4-SiR-CTX (31):
Purified by preparative HPLC (preparative column:
Eurospher 100 C18, 5 pum, 250 x 20 mm; solvent A:
e acetonitrile, solvent B: H,O + 0.2% v/v HCOOH;
N7 Oow‘;H temperature 25 °C, gradient A:B - 5 min 40:60 isocratic, 5-
6’% 30 min 40:60 to 100:0 gradient) and lyophilized from

acetonitrile and water mixture. Yield 51% (6.8 mg) of

slightly blue fluffy solid.

'H NMR (400 MHz, ds-dmso) & 8.99 (t, J = 5.5 Hz, 1H), 8.34 (d, J = 9.0 Hz, 1H), 7.95 (d, J =
6.9 Hz, 2H), 7.74 — 7.71 (m, 2H), 7.66 — 7.61 (m, 1H), 7.56 (t, J= 7.5 Hz, 2H), 7.32 (ddd, J = 15.2, 8.2,
6.8 Hz, 4H), 7.21 (h, J = 2.9, 1.9 Hz, 2H), 6.97 (d, J = 2.8 Hz, 2H), 6.67 (dd, J = 9.0, 1.2 Hz, 2H), 6.63
—6.59 (m, 2H), 5.92 (dd, J = 8.5, 6.4 Hz, 2H), 5.36 (d, J = 7.1 Hz, 1H), 5.26 (dd, J = 9.1, 5.8 Hz, 1H),
4.92 (d, J =9.5 Hz, 1H), 4.67 (s, 1H), 4.62 (s, 1H), 4.40 (dd, J = 6.9, 5.8 Hz, 1H), 3.99 (s, 2H), 3.72
(dd, J=10.6, 6.5 Hz, 1H), 3.60 (d, J = 7.1 Hz, 1H), 3.27 (s, 3H), 3.27 — 3.24 (m, 2H), 3.18 (s, 3H), 2.89
(s, 12H), 2.69 — 2.56 (m, 1H), 2.22 (s, 3H), 2.15 (t, J = 7.4 Hz, 2H), 1.94 (dd, J = 15.3, 8.9 Hz, 1H),
1.87 - 1.81 (m, 1H), 1.80 (s, 3H), 1.54 — 1.43 (m, 8H), 1.34 — 1.17 (m, 6H), 1.00 (s, 3H), 0.94 (s, 3H),
0.59 (s, 3H), 0.49 (s, 3H).

'H-13C NMR ((400, 101) MHz, de-dmso) & (7.95 129.99), (7.73 129.43), (7.73 134.94), (7.64
133.81), (7.56 129.12), (7.33 128.58), (7.30 127.56), (7.21 125.83), (7.18 127.50), (6.97 116.66), (6.66
128.36), (6.61 114.05), (5.92 70.41), (5.36 74.79), (5.26 55.36), (4.92 83.65), (4.67 82.53), (4.39 74.02),
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(3.99 75.71), (3.73 80.65), (3.60 46.85), (3.27 57.03), (3.27 39.77), (3.18 57.09), (2.88 40.22), (2.62,
1.47 32.13), (2.22 22.83), (2.14 35.85), (1.94, 1.85 35.32), (1.80 14.45), (1.51 29.28), (1.49 10.58),
(1.47 25.86), (1.30 26.87), (1.22 29.10), (1.21 29.15), (1.00 27.13), (0.94 21.64), (0.59 -0.75), (0.49
0.41).

ESI-MS, positive mode: m/z = 1331.6 [M+H]".

HRMS (ESI) calcd for C75Ho1N4O16Si [M+H]* 1331.6194, found 1331.6184.

5-SiR-CTX (32):

Purified by preparative HPLC (preparative
column: Eurospher 100 C18, 5 um, 250 x 20 mm;
solvent A: acetonitrile, solvent B: H,O + 0.2% v/v
HCOOH; temperature 25 °C, gradient A:B - 5 min 40:60
isocratic, 5-30 min 40:60 to 100:0 gradient) and
lyophilized from acetonitrile and water mixture. Yield 49% (6.5 mg) of slightly blue fluffy solid.

'H NMR (500 MHz, ds-dmso) & 8.75 (t, J = 5.6 Hz, 1H), 8.42 —8.35 (m, 2H), 8.20 (dd, J = 8.0,
1.6 Hz, 1H), 7.97 (dd, J = 7.0, 1.2 Hz, 2H), 7.67 (tt, J = 7.3, 1.1 Hz, 1H), 7.58 (t, J = 7.6 Hz, 2H), 7.37
—7.29 (m, 5H), 7.19 (tt, J= 7.3, 1.0 Hz, 1H), 7.00 (d, J = 2.0 Hz, 2H), 6.63 — 6.57 (m, 4H), 6.06 — 5.83
(m, 2H), 5.38 (d, J = 7.1 Hz, 1H), 5.28 (dd, J = 9.0, 5.8 Hz, 1H), 4.94 (dd, J = 9.7, 2.7 Hz, 1H), 4.69 (s,
1H), 4.65 (s, 1H), 4.42 (t, J = 5.9 Hz, 1H), 4.01 (s, 2H), 3.74 (dd, J = 10.6, 6.7 Hz, 1H), 3.62 (d, J=7.1
Hz, 1H), 3.29 (s, 3H), 3.28 — 3.24 (m, 2H), 3.20 (s, 3H), 2.90 (s, 12H), 2.69 — 2.60 (m, 1H), 2.24 (s,
3H), 2.19 — 2.13 (m, 2H), 1.96 (dd, J = 15.3, 9.2 Hz, 1H), 1.88 — 1.83 (m, 1H), 1.82 (s, 3H), 1.50 (d, J
=11.4 Hz, 8H), 1.25 (dd, J = 14.6, 8.8 Hz, 6H), 1.02 (s, 3H), 0.96 (s, 3H), 0.62 (s, 3H), 0.51 (s, 3H).

IH-13C NMR ((500, 126) MHz, de-dmso) & (8.40 123.74), (8.20 133.96), (7.97 129.66), (7.68
133.43), (7.59 128.75), (7.36 128.21), (7.33 124.51), (7.32 127.21), (7.20 127.17), (7.01 116.47), (6.61
113.59), (6.59 127.72), (5.94 70.02), (5.38 74.39), (5.29 55.00), (4.94 83.23), (4.70 82.16), (4.43 73.63),
(4.02 75.32), (3.75 80.30), (3.63 46.49), (3.30 56.66), (3.27 39.43), (3.20 56.70), (2.91 39.83), (2.65,
1.49 31.76), (2.25 22.46), (2.17 35.45), (1.97, 1.85 34.91), (1.83 14.08), (1.51 10.21), (1.51 29.05),
(1.49 25.47), (1.27 26.50), (1.26 28.69), (1.24 28.70), (1.03 26.75), (0.97 21.26), (0.62 -1.40), (0.52
0.16).

ESI-MS, positive mode: m/z = 1331.6 [M+H]".
HRMS (ESI) calcd for C7sHge1N4O16 [M+H]* 1331.6194, found 1331.6209.
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6-SiR-CTX (33) &

Purified by preparative HPLC (preparative column: Eurospher 100
C18, 5 um, 250 x 20 mm; solvent A: acetonitrile, solvent B: H,O +
0.2% v/v HCOOH; temperature 25 °C, gradient A:B - 5 min 40:60
isocratic, 5-30 min 40:60 to 100:0 gradient) and lyophilized from
acetonitrile and water mixture. Yield 49% (6.2 mg) of slightly blue
fluffy solid. ESI-MS, positive mode: m/z = 1331.6 [M+H]".

H
oy
| / N\
N N N—
7/

z7 zT

o@—(
(CF4C00),” o /_/’/

OH 4 NH

o " " O\/\/\NHa’ o
. we
+ 1 < EDCI-HCI

0} K/N o]
WessWhmessas, Eamvses
N - 1h
,\“ X ,\“ H R\,\“ X ,\“,R
4-TMR-COOH (18) (R = -CHg; X = 0) 4-TMR-Hoechst (18) (R = -CHg; X = O) (54%)
4-580CP-COOH (19) (R = -H; X = C(CHa),). 4-580CP-Hoechst (19) (R = -H; X = C(CHj),) (36%)

4-TMR-Hoechst (34):

H 4-TMR-COOH-TFA salt (0.0184 mmol, 10 mg, 1
~ )= §
ﬁ/j’ NJQ\W ~—  €q.), EDCI-HCI (0.0276 mmol, 8.4mg, 1.5 eq.) DMAP
(0] N N\-/N'

S " (0.11 mmol, 13.4 mg, 6 eq.) and Hoechst-C4-NH, 2 (0.0276,
O 26 mg, 1.5 eq.) were dissolved in 1 mL of dry DMF and
o o N stirred for 1 hour. Then DMF was removed at rt under

reduced pressure. The product was purified by preparative HPLC (preparative column: Eurospher 100
C18, 5 um, 250 x 20 mm; solvent A: acetonitrile, solvent B: H2O + 0.2% v/v HCOOH; temperature 25
°C, gradient A:B - 5 min 20:80 isocratic, 5-30 min 20:80 to 70:30 gradient). Water acetonitrile mixture
was removed by rotary evaporator and product was purified one more time by flash chromatography
(silica-gel cartridge: Interchim Puriflash 12g, 15um column, gradient 20% to 80% CH.Cl; —
CHCl2:MeOH: NHs@q) [85:15:2]). Solvents were removed and a product was lyophilized from water
acetonitrile mixture to obtain 9 mg (54%) of purple solid.

'H NMR (400 MHz, CD;0D + CF;COOD) 6 8.58 (dd, J = 1.7, 0.7 Hz, 1H), 8.25 (dd, J = 8.7,
1.7 Hz, 1H), 8.18 (d, J = 9.0 Hz, 2H), 8.07 (dd, J = 8.7, 0.7 Hz, 1H), 7.83 — 7.79 (m, 2H), 7.76 (d, J =
9.1 Hz, 1H), 7.51 (dd, J = 6.2, 2.7 Hz, 1H), 7.44 (dd, J = 9.2, 2.2 Hz, 1H), 7.36 (d, J = 2.2 Hz, 1H), 7.29
(d, J = 9.0 Hz, 2H), 7.23 (d, J = 9.5 Hz, 2H), 7.07 (dd, J = 9.5, 2.5 Hz, 2H), 6.97 (d, J = 2.4 Hz, 2H),
4.22 (t,J = 6.2 Hz, 2H), 3.97 (d, J = 13.2 Hz, 2H), 3.68 (d, J = 12.1 Hz, 2H), 3.49 (t, J = 6.9 Hz, 2H),
3.36 (d, J = 11.3 Hz, 2H), 3.30 (s, 12H), 3.19 (d, J = 11.9 Hz, 2H), 3.00 (s, 3H), 2.03 — 1.94 (m, 2H),
1.87 (dd, J = 8.7, 6.0 Hz, 2H).
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3C NMR (101 MHz, CD3;0D + CFsCOO0D) 6 171.1, 169.2, 165.6, 159.1, 158.8, 154.3, 151.1,
149.5, 139.2, 134.6, 133.9, 133.7, 132.5, 131.9, 131.5, 130.2, 128.0, 126.3, 121.7, 120.9, 120.0, 118.1,
117.5, 117.2, 116.4, 115.7, 115.5, 115.2, 115.0, 114.6, 112.4, 101.0, 97.5, 69.5, 54.6, 48.4 (visible in
HSQC), 43.6, 41.0, 40.7, 27.5, 26.9.
ESI-MS, positive mode: m/z = 908.5 [M+H]".
HRMS (ESI) calcd for CssHssNeOs [M+H]* 908.4242, found 908.4230.

5-TMR-Hoechst (35):

o O N Was synthesized according to previously
0 /\/\/ HNJQ\r
NH a

H
N published procedure. 2
-0

N

Was synthesized according to previously published
o (o]
N/\/\/ \Q\(/N

o HNQ\r procedure. 2
/ NH
s /

4-580CP-Hoechst (37):

y 4-580CP-COOH-TFA salt (0.0184 mmol, 10
o@ﬁ@Yn mg, 1 eq.), EDCI-HCI (0.0276 mmol, 8.4mg, 1.5 eq.)
0 fﬂ “\O " DmaP (0.11 mmol, 13.4 mg, 6 eq.) and Hoechst-C4-
)< NH. 2 (0.0276, 26 mg, 1.5 eq.) were dissolved in 1 mL
. O‘O N of dry DMF and stirred for 1 hour. Then DMF was
| ! removed at rt under reduced pressure. The product
was purified by preparative HPLC (preparative column: Eurospher 100 C18, 5 um, 250 x 20 mm;
solvent A: acetonitrile, solvent B: H>O + 0.2% v/v HCOOH; temperature 25 °C, gradient A:B - 5 min
20:80 isocratic, 5-30 min 20:80 to 70:30 gradient). Water acetonitrile mixture was removed by rotary
evaporator and product was purified one more time by flash chromatography (silica-gel cartridge:
Interchim Puriflash 12g, 15pum column, gradient 20% to 80% CH.Cl, — CH2Cl:MeOH: NHazg)
[85:15:2]). Solvents were removed and a product was lyophilized from water acetonitrile mixture to

obtain 6 mg (36%) of dark-violet solid.
'H NMR (400 MHz, CD;0D + CF;COQOD) 5 8.39 (s, 1H), 8.17 — 8.04 (m, 3H), 7.95 (d, J = 8.6
Hz, 1H), 7.86 — 7.78 (m, 2H), 7.76 (d, J = 8.9 Hz, 1H), 7.48 — 7.39 (m, 2H), 7.36 (s, 1H), 7.21 - 7.12
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(m, 4H), 7.09 (d, J = 9.1 Hz, 2H), 6.68 (dd, J = 9.1, 2.3 Hz, 2H), 4.13 (t, J = 5.7 Hz, 2H), 3.98 (d, J =
13.1 Hz, 2H), 3.77 - 3.71 (m, 2H), 3.52 (t, J = 6.0 Hz, 2H), 3.35 (d, J = 10.6 Hz, 2H), 3.27 (d, J = 13.3
Hz, 2H), 3.07 (s, 6H), 3.03 (s, 3H), 1.99 — 1.85 (m, 4H), 1.83 (s, 3H), 1.70 (s, 3H).

13C NMR (101 MHz, CDs0OD + CF;COOD) & 169.7, 168.6, 162.7, 161.7, 161.4, 157.3, 156.7,
153.7,149.2, 148.7, 137.4, 136.8, 136.7, 133.2, 132.0, 131.1, 130.3, 129.2, 128.1, 126.9, 124.7, 123.2,
120.7, 118.6, 118.1, 115.2, 115.2, 114.3, 113.7, 112.7, 111.0, 99.7, 67.8, 53.2, 47.1, 42.3, 41.1, 39.4,
34.2,30.8, 28.9, 26.2, 25.5.
ESI-MS, positive mode: m/z = 906.4 [M+H]".
HRMS (ESI) calcd for CssHssNoO4 [M+H]*906.4450, found 906.4455.

5-580CP-Hoechst (38):

. hﬂomj@\r“ Was synthesized according to previously published
. NH N'ONmM procedure. ?
oY —
S0

6-580CP-Hoechst (39):
Was synthesized according to previously published

procedure. 2

(0]
o
/\/\/ \Q\(N
HN
i NH

N

N
\\/N\

4-610CP-C5-COOH (SI-5):

oH  4-610CP-COOH-TFA salt (0.0175 mmol, 10 mg, 1 eq.), DIPEA (15 pL,
° 0.0875 mmol, 5 eq.) and HBTU (0.021 mmol, 8.0 mg, 1.2 eq.) were dissolved
o in 400 pL of dry DMSO and stirred at room temperature for 15 min. A
O 0 solution of 6-aminocaproic acid (0.0175 mmol, 2.3 mg, 1 eq.) in 200 pL of
N O‘O N DMSO:H;0 mixture (1:1) was added to the reaction mixture and stirring
continued for 1 hour. Reaction mixture was neutralized with formic acid and product was purified by
preparative HPLC (preparative column: Eurospher 100 C18, 5 um, 250 X 20 mm; solvent A:
acetonitrile, solvent B: H20 + 0.2% v/v HCOOH; temperature 25 °C, gradient A:B - 5 min 40:60
isocratic, 5-30 min 40:60 to 80:20 gradient). Product lyophilized from acetonitrile: water mixture to

obtain 7 mg (70%) of blue powder.
'H NMR (400 MHz, CD3sCN) 6 9.74 (t,J = 5.1 Hz, 1H), 8.28 (dd, J = 7.7, 1.0 Hz, 1H), 7.72 (t,
J=7.7Hz, 1H), 7.08 (dd, J = 7.7, 1.0 Hz, 1H), 6.96 (d, J = 2.3 Hz, 2H), 6.64 — 6.53 (m, 4H), 3.49 (q, J
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= 7.0 Hz, 2H), 2.97 (s, 13H), 2.31 (t, J = 7.4 Hz, 2H), 2.20 (s, 1H), 1.86 (s, 3H), 1.75 (s, 3H), 1.73 —
1.61 (m, 4H), 1.56 — 1.44 (m, 2H).

13C NMR (101 MHz, CDsCN) & 175.08, 172.55, 164.64, 158.41, 152.15, 147.76, 136.10,
134.66, 132.21, 129.55, 127.07, 123.70, 119.05, 112.78, 110.31, 40.67, 40.59, 39.27, 35.31, 34.14,
33.58, 29.72, 27.25, 25.32.
ESI-MS, positive mode: m/z = 570.3 [M+H]".
HRMS (ESI) calcd for CssHoN3Os [M+H]*570.2962, found 570.2965.

4-610CP-JAS (40):

4-610CP-C5-COOH (SI-5) (0.00702 mmol, 4.0 mg),
TSTU (0.00913 mmol, 2.7 mg) and DIPEA (12 pL,
0.0688 mmol) were dissolved in 500 pL of MeCN and
stirred for 1 hour. Then MeCN was removed by rotary

evaporator and obtained product was purified by flash

chromatography (silica-gel cartridge: Interchim Puriflash
12g, 15um column, gradient 20% to 100% DCM - EtOAc). The solvents were removed and the
obtained NHS ester was redissolved in 400 puL of MeCN followed by the addition of deprotected des-
bromo-des-methyl-Lys-jasplakinolide® (0.00342 mmol, 2.3 mg) and DIPEA (12 pL, 0.0688 mmol). The
reaction mixture was stirred for 1 hour and purified by preparative HPLC (preparative column:
Eurospher 100 C18, 5 pm, 250 x 20 mm; solvent A: acetonitrile, solvent B: H20 + 0.2% v/v HCOOH;
temperature 25 °C, gradient A:B - 5 min 30:70 isocratic, 5-30 min 30:70 to 100:0 gradient). Product
lyophilized from acetonitrile: water mixture to obtain 1.8 mg (48%) of light blue powder.

IH NMR (400 MHz, ds-dmso) & 10.79 (d, J = 1.8 Hz, 1H), 9.27 (s, 1H), 9.11 (t, = 5.5 Hz, 1H),
8.61 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 7.6 Hz, 1H), 7.70 — 7.60 (m, 4H), 7.26 (d, J = 8.1 Hz, 1H), 7.10
(d, J=8.6 Hz, 2H), 7.03 (d, J = 2.3 Hz, 1H), 7.02 - 6.97 (m, 2H), 6.92 (t, J = 7.2 Hz, 1H), 6.88 (d, J =
2.1 Hz, 2H), 6.67 (d, J = 8.5 Hz, 2H), 6.58 — 6.50 (m, 4H), 5.49 (dd, J = 11.3, 5.1 Hz, 1H), 5.22 — 5.11
(m, 1H), 4.89 (t, J = 7.1 Hz, 1H), 4.64 (h, J = 6.4 Hz, 1H), 4.58 — 4.44 (m, 1H), 3.35 — 3.31 (m, 2H),
3.08 — 2.96 (m, 4H), 2.91 (s, 12H), 2.89 — 2.71 (m, 3H), 2.65 (dd, J = 14.7, 11.3 Hz, 1H), 2.55 (dd, J =
14.7, 3.2 Hz, 1H), 2.53 — 2.48 (m, 2H), 2.14 (dd, J = 14.6, 11.5 Hz, 1H), 2.05 (t, J = 7.5 Hz, 2H), 1.86
—1.75(m, 5H), 1.74 — 1.65 (m, 4H), 1.61 — 1.49 (m, 4H), 1.45 (s, 3H), 1.38 — 1.33 (m, 2H), 1.22 - 1.20
(m, 2H), 1.13 (d, J = 6.3 Hz, 3H), 1.10 — 1.00 (m, 2H), 0.90 (d, J = 6.8 Hz, 3H), 0.85 - 0.71 (m, 4H).
ESI-MS, positive mode: m/z = 1247.6 [M+Na]".
HRMS (ESI) calcd for C72HgoNgO10 [M+H]* 1225.6696, found 1225.6689.

Page 54 of 99



5-610CP-JAS (41):
9 o Was synthesized according to previously published

AN procedure®.
Me\N)\Y(N o
M" o o
HN O Me Me
X

Me"

6-610CP-JAS (42):

on  Was synthesized according to previously published

o HNQ H\g 3
o we i N procedure”.
Ok

HN_0 Me Me
- LA

Me"
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Copies of NMR spectra

Di-tert-butyl 3-bromophthalate (1)
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Tert-butyl 3',6'-bis((tert-butyldimethylsilyl)oxy)-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-4-

carboxylate (5)
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Tert-butyl 3,6-bis((tert-butyldimethylsilyl)oxy)-10,10-dimethyl-3'-oxo0-3'H,10H-spiro[anthracene-

9,1'-isobenzofuran]-4'-carboxylate (6)
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Tert-butyl 3,7-bis((tert-butyldimethylsilyl)oxy)-5,5-dimethyl-3'-oxo0-3'H,5H-
spiro[dibenzo[b,e]siline-10,1'-isobenzofuran]-4'-carboxylate (7)
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Tert-butyl 3',6'-dihydroxy-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-4-carboxylate (8)
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Tert-butyl 3,6-dihydroxy-10,10-dimethyl-3'-ox0-3'H,10H-spiro[anthracene-9,1'-isobenzofuran]-4'-
carboxylate (9)
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Tert-butyl 3,7-dihydroxy-5,5-dimethyl-3'-oxo-3'H,5H-spiro[dibenzo[b,e]siline-10,1'-isobenzofuran]-
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Tert-butyl 3-oxo-3',6'-bis(((trifluoromethyl)sulfonyl)oxy)-3H-spiro[isobenzofuran-1,9'-xanthene]-4-

carboxylate (11)
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10,10-dimethyl-3'-ox0-3,6-bis(((trifluoromethyl)sulfonyl)oxy)-3'H,10H-

Tert-butyl
[anthracene-9,1'-isobenzofuran]-4'-carboxylate (12)

spiro
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5,5-dimethyl-3'-ox0-3,7-bis(((trifluoromethyl)sulfonyl)oxy)-3'H,5H-

-10,1'-isobenzofuran]-4'-carboxylate (13)
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Tert-butyl 3',6'-bis(dimethylamino)-3-oxo-3H-spiro[isobenzofuran-1,9'-xanthene]-4-carboxylate

(14)
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10,10-dimethyl-3,6-bis(methylamino)-3'-oxo-3'H,10H-spiro[anthracene-9,1'-

benzofuran]-4'-carboxylate (15)
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Tert-butyl
isobenzofuran]-4'-carboxylate (16)

1H NMR

CO,t-Bu

3.71 1,4-Dioxane

187
Z 178

3,6-bis(dimethylamino)-10,10-dimethyl-3'-ox0-3'H,10H-spiro[anthracene-9,1'-

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

r 1000

500

r-500

T T T T T T T T T T T T T T
12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85

13C NMR

CO,t-Bu

(e)
— 167.9
—~ 166.0
—157.0
— 150.8
— 146.7
134,
133
— 129,
128
126
124

— 67.2 1,4-Dioxane

95

90

r85

80

75

70

F65

r60

F55

50

L-45

40

F35

30

F25

20

"

T
230

T
220

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

120

110

Page 69 of 99



Tert-butyl 3,7-bis(dimethylamino)-5,5-dimethyl-3'-ox0-3'H,5H-spiro[dibenzo[b,e]siline-10,1'-
isobenzofuran]-4'-carboxylate (17)
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4-TMR-COOH (18)
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4-580CP-COOH (19)
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4-610CP-COOH (20)
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4-SiR-COOH (21)
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CTX-C8-NHBoc (SI-1)
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