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1. Data

This article includes the General Procedure to synthesize micellar clusters (MCs) based on the
Triton-X family surfactants (TX-100 and TX-114). Application of the General Procedure and the effect of
numerous alterations in the solution composition to prepare various MCs are presented in Figs. 1e3
and Table 1. Raw images measured by optical microscopy of the varying effect of metal ion, surfac-
tant, and chelator concentration are shown in Figs. 4e16, the effect of surfactant-chelator relation
change is shown in Table 2 and Fig. 17, while metal ion-micelle concertation ratio variation is presented
in Table 3 and Figs. 18e19. The effect of metal ions replacement by co-chelator on the MCs formation is
demonstrated in Figs. 20e23 and the effect of solvent and chelator replacement is shown in Fig. 24 and
Table 4. Kinetics of the MCs formation is presented in Figs. 25e27. The solubilization of fluorescent dye
such as Coumarin 6 in theMCs is shown in Fig. 28. The scheme of PTR-58-CLB-CAMP synthesis (Scheme
1), HPLC and LCMS chromatograms of the drug are presented in Fig. 29 and Tables 5e6. Finally, the
Fig. 1. Preparation of the droplets by the General Procedure.

Fig. 2. Effect of one or two components removing in the micellar solution. The effect of NaCl (A, A0), NaCl and BPhen (B, B0); BPhen (C,
C0), BPhen and FeSO4 (D, D0); FeSO4 (E, E0), FeSO4 and NaCl (F, F0) removing. Scale bar is 50 mm.



Fig. 3. System response in the absence of surfactant micelles (A), micelles and NaCl (B), micelles and FeSO4 (C), micelles and BPhen
(D). Scale bar is 50 mm.

Table 1
Various synthesis procedures for check the Triton micelles clusterization.

Scheme [A] [B] [C] [D]

1.a 3 mM of surfactant
in TDW

20 mM BPhen in
MeOH

2 M NaCl in TDW 100 mM FeSO4 in
TDW

2. 3 mM of surfactant
in TDW

20 mM BPhen in
MeOH

TDW 100 mM FeSO4 in
TDW

3. 3 mM of surfactant
in TDW

MeOH TDW 100 mM FeSO in
TDW

4. 3 mM of surfactant
in TDW

MeOH 2 M NaCl in TDW 100 mM FeSO4 in
TDW

5. 3 mM of surfactant
TDW

MeOH 2 M NaCl in TDW TDW

6. 3 mM of surfactant
in TDW

20 mM BPhen in
MeOH

2 M NaCl in TDW TDW

7. 3 mM of surfactant
in TDW

20 mM BPhen in
MeOH

TDW TDW

8. TDW 20 mM BPhen in
MeOH

2 M NaCl in TDW 100 mM FeSO4 in
TDW

9. TDW 20 mM BPhen in
MeOH

TDW 100 mM FeSO4 in
TDW

10. TDW 20 mM BPhen in
MeOH

2 M NaCl in TDW TDW

11. TDW MeOH 2 M NaCl in TDW 100 mM FeSO4 in
TDW

e Triton X Micelle; e BPhen chelator; e Mfx1et al. ion; e Ambient electrolyte (NaCl).
**For increased BPhen concentration checking, in schemes 8, 9 and 10, Solution 1 contained 20 mM BPhen in MeOH only.

a General Procedure.
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viability of HeLa cells with and without the presence of drug-free Triton-X-based family MCs is shown
in Fig. 30. A summary table describing the effect of TX-100 and TX-114 applying in the micellar clus-
tering and the most useful parameters of the MCs as well as additional data of the cells viability when
treating with MCs are presented in the supplementary file (Scheme S1).



Fig. 4. MCs based on TX-100 with initial concentrations of c(BPhen) ¼ 5 mM and c(NaCl)¼ 200 mM, varying initial concentrations of
surfactant and Fe2þ salt. Scale bar is 50 mm.
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1.1. Application of the General Procedure for clusterization of triton micelles

To prove that the TX-100 and TX-114 clusters formation mechanism is specific and requires
simultaneous presence all of four components in the mixture, according to the General Procedure,
we have attempted to remove one or two of the components of the mixture. Therefore, the
variations in the preparation procedure may be presented schematically as follows for each
scheme in Table 1. Solution 1: 45 ml of [A] þ 5 ml of [B], vortex 5 sec; solution 2: 760 ml of
TDW þ 200 ml of [C] þ 40 ml of [D], vortex 5 sec. Droplets preparation: add 5 ml of solution 2e5 ml
of solution 1. The data are presented on Figs. 1e3.
1.2. Varying of metal ion, surfactant, and chelator concentration

In the general procedure, initial concentrations of all reagents were varied, while the concentration
of NaCl was constant. The data are presented on Figs. 4e16.



Fig. 6. Control experiments without Fe2þ salt. Initial concentrations of c(BPhen) ¼ 5 mM and c(NaCl) ¼ 200 mM. Scale bar is 50 mm.

Fig. 5. MCs based on TX-114 with initial concentrations of c(BPhen) ¼ 5 mM and c(NaCl) ¼ 200 mM, varying initial concentrations of
surfactant and Fe2þ salt. Scale bar is 50 mm.
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Fig. 7. MCs based on TX-100 with initial concentrations of c(BPhen) ¼ 10 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 8. MCs based on TX-114 with initial concentrations of c(BPhen) ¼ 10 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 9. MCs based on TX-100/TX-114 with initial concentrations of surfactants of 0.4 mM, c(BPhen) ¼ 10 mM and c(NaCl) ¼ 200 mM;
varying initial concentrations of surfactant and Fe2þ salt (increased magnification). Scale bar is 25 mm.

Fig. 10. Control experiments without Fe2þ salt. Initial concentrations of c(BPhen)¼ 10 mM and c(NaCl)¼ 200mM. Scale bar is 50 mm.
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Fig. 11. MCs based on TX-100 with initial concentrations of c(BPhen) ¼ 15 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 12. MCs based on TX-114 with initial concentrations of c(BPhen) ¼ 15 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 13. Control experiments without Fe2þ salt. Initial concentrations of c(BPhen) ¼ 15 mM and c(NaCl) ¼ 200 mM. Scale bar is
50 mm.
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1.3. Surfactant-chelator relation change

Initial concentrations, mM, c(surfactant)¼ 3; c(chelator)¼ 20; c(FeSO4)¼ 2; c(NaCl)¼ 400. The data
are presented in Table 2 and Fig. 17.
1.4. Metal ion-micelles concertation ratio variation

Initial concentrations, mM, c(surfactant) ¼ 3; c(chelator) ¼ 20; c(FeSO4) ¼ 2; c(NaCl) ¼ 400;
Chelator-micelles aggregate solution (100 ml, csurfactant ¼ 2.7 mM, cchelator ¼ 2 mM, ratio ¼ 1.35): 45 ml 3
mM surfactant þ 5 ml 20 mM chelator. The data are presented in Table 3 and in Figs. 18 and 19.
1.5. Effect of metal ion replacement

Fe2þ salt in the General Procedure was replaced by the salts, containing appropriate metal ion
(NiCl2, MnCl2, CuCl2, ZnCl2, MgCl2, CaCl2) or mixture. Initial salt concentration and concentrations of



Fig. 14. MCs based on TX-100 with initial concentrations of c(BPhen) ¼ 20 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 15. MCs based on TX-114 with initial concentrations of c(BPhen) ¼ 20 mM and c(NaCl) ¼ 200 mM, varying initial concentrations
of the Triton and Fe2þ salt. Scale bar is 50 mm.
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Fig. 16. Control experiments without Fe2þ salt. Initial concentrations of c(BPhen) ¼ 20 mM and c(NaCl) ¼ 200 mM. Scale bar is
50 mm.

Table 2
Surfactant-chelator relation change.

Before Fe2þ adding (in chelated micelles) After Fe2þ adding (in micellar
clusters)

Volume ratio,
Vsurfactant:Vchelator (ml/ml)

csurfactant, mM cchelator, mM Concentration ratio,
csurfactant: cchelator (mM/mM)

csurfactant, mM cchelator, mM

95/5 2.85 1 2.85 1.425 0.5
90/10* 2.70 2 1.35 1.35 1
85/15 2.55 3 0.85 1.275 1.5
80/20 2.40 4 0.60 1.20 2
70/30 2.10 6 0.35 1.05 3
60/40 1.80 8 0.225 0.90 4
50/50 1.50 10 0.15 0.75 5
40/60 1.20 12 0.10 0.60 6
30/70 0.90 14 0.064 0.45 7

*Corresponds to General Procedure.
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Fig. 17. Effect of csurfactant: cchelator ratio (cM/cM) on clustering processes during 15 min. For TX-100 from A to D: 0.60, 0.85, 1.35, 2.85
(scale bar is 25 mm), control samples (without Fe2þ salt), E, F for critical cases 0.50 and 2.375, respectively (scale bar is 50 mm) and for
TX-114 from A0 to H’: 0.064, 0.1, 0.15, 0.225, 0.35, 0.60, 1.35, 2.85, control samples (without Fe2þ salt), I', J' for critical cases 0.064 and
2.85, respectively (scale bar is 50 mm).

Table 3
Metal ion-micelles concertation ratio variation.

Volume ratio,
Vchelated micelles

solution:VFe
2þ

salt (ml/ml)

Final concentrations in micellar clusters Final concentration ratio in micellar
clusters

csurfactant, mM cchelator, mM cFe
2þ

salt, mM csurfactant: cFe
2þ

salt

(mM/mM)
cchelator: cFe2þ salt

(mM/mM)

1/9 0.27 0.2 1.8 0.15 0.11
2/8 0.54 0.4 1.6 0.34 0.25
3/7 0.81 0.6 1.4 0.58 0.43
4/6 1.08 0.8 1.2 0.90 0.06
5/5* 1.35 1 1 1.35 1.00
6/4 1.62 1.2 0.8 2.03 1.50
7/3 1.89 1.4 0.6 3.15 2.33
8/2 2.16 1.6 0.4 5.40 4.00
9/1 2.43 1.8 0.2 12.2 9.00

*Corresponds to the General Procedure.
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Fig. 18. Effect of the ratio of metal ion: chelated micelles (by volume) varying on the clustering process, for TX-100/TX-114 from A/A'
to H/H': 9/1, 8/2, 7/3, 6/4, 5/5, 4/6, 3/7, 2/8, 1/9. Scale bar is 50 mm.

Fig. 19. The dependence of micellar clusters formation on NaCl concertation (after 30 min), for TX-100/TX-114 from a/a' to f/f' (mM):
0, 50, 100, 150, 200, 300, 400, 800, 1000, 1600 (in accordance with General Procedure, the concentrations of all reagents were the
same and stayed unchanged, while the initial concentration of NaCl was varied), scale bar is 50 mm.
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Fig. 20. Effect of metal cations influence on micelles clusterization process. Scale bar is 50 mm.

Fig. 21. The effect of the Ni salt addition to freshly prepared Fe-based clusters. A, C e freshly formed MCs, B e after addition of 5 mM
NiCl2 solution, D e after addition of 100 mM NiCl2 solution. Scale bar is 100 mm.

Fig. 22. Effect of changing of d-metal cations onto Mg2þ and Ca2þ. Scale bar is 50 mm.

Fig. 23. Application of Mg2þ and Fe2þ mixture (1e1 ratio, c ¼ 4 mM) in clusterization process for TX-100 (A) and TX-114 (B); Effect of
Fe2þ addition to freshly-prepared Ni2þ-based micellar clusters, before iron salt addition (C) and after (D). Scale bar is 50 mm.
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Fig. 24. Effect of solvent replacement it which BPhen is preliminarily dissolved within equal period formation time (30 min). Scale
bar is 50 mm.

Table 4
Solvents parameters.

MeOH EtOH 1-PrOH CH3CN DMF DMSO

Boiling point temperature (BP, K) 337.8 351.6 370.6 354.5 426.2 462.2
Vapor pressure density (VP, kPa, at 293.15 K) 12.8 5.8 1.9 9.7 0.5 0.06
Dynamic viscosity (n, mPa$s, at 298.15 K) 0.55 1.07 1.96 0.39 0.80 1.99
Dipole moments (m) 1.71 1.69 1.68 3.93 3.82 3.96

Fig. 25. Micellar clustering kinetics, from a/a' to g/g' (min): 0, 9, 18, 27, 36, 45, 54; h/h' e 48 h; i/i' e 7 days. Scale bar is 50 mm.
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other components remained the same as in the case of the General Procedure. The data are presented
in Figs. 20e23.
1.6. Effect of solvent replacement

The data are presented in Fig. 24 and Table 4.



Fig. 27. Comparison between clusters size obtained by General Procedure depending on time (a e d) with the modified procedure
(eep) according to the scheme shown in Fig. 26. Scale bar is 50 mm.

Fig. 26. A sample of huge micellar cluster (a), demonstration of modified clusters preparation procedure (b), an application of
modified procedure regarding clusters size varying (Sequences 1-10-1''; 1-2-20-200 and 1-2-3-30-300) and comparison with General
Procedure, sequence 1-2-3-4 (c). Scale bar is 50 mm.
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Fig. 28. (A) Fluorescence spectrum of MCs emulsion of Coumarin 6 (C6) based on support compound scheme (Triton/BPhen/C6)
after 30 min of formation in 1 mm thickness cuvette (1) and a spectrum of the same solution after 12 h of incubation followed by
MCs separation (2); (B) Effect of fluorescence quenching of Coumarin 6 by [Ni[BPhen]3]2þ. Inset: control experiment with Ni2þ salt
addition. Final concentrations of all reagents in solution were ~1$10�5 M; measurement parameters: lex ¼ 365 nm, ex. and em. slits
were 1 nm, quartz cuvette, 1 cm thickness.
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1.7. Kinetics of clusters formation

The data are presented in Figs. 25e27.
1.8. Fluorescent dye solubilization

A saturated dye solution of Coumarin 6 was prepared by dissolving it in MeOH. The prepared
solution is vortexed vigorously for 5 min followed by centrifugation for 1 min at 5000 rpm and
removing of undissolved substance. The concentration of the dye in the saturated solution was about
15 mM.
Scheme 1. Scheme of anticancer drug synthesis.



Fig. 29. HPLC and LCMS chromatograms of PTR-58-CLB-CAMP.
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Table 5
High-Performance Liquid Chromatography (HPLC) measurements. Semi preparative gradient.

Time Mobile phase A(%) Mobile phase B(%)

0 100 0
3 100 0
7 75 25
37 25 75
40 0 100
45 0 100
46 100 0
50 100 0

Table 6
Liquid Chromatography Mass Spectrometry (LCMS) measurements.HPLC gradient.

Time Mobile phase A(%) Mobile phase B(%)

0 100 0
3 100 0
8 0 100
13 0 100
15 100 0
17 100 0

Fig. 30. Bright field optical microscopy images of HeLa cells as-grown (A) and immediately after the infusion by 200 mL Triton-
family-based MCs (C), and after 24 h incubation without (B) and with (D) infused clusters. Cells viability histogram is presented
in the supporting information file (Fig. S1).
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For encapsulation of the dye, several routes are possible. The first one is to add 1 ml of desired
dye to 10 ml drop, containing freshly prepared micellar clusters, obtained by General Procedure,
based on Ni-BPhen complex. The second is to add 5 mle50 ml of freshly prepared micelle-chelator
complex, to take 5 ml of the solution and to mix it with 5 ml of the salts solution (solution 2), as in
the case of the General Procedure. The third route is to add 1 ml of desired dye to 5 or 10 ml of pure
surfactant or 1 mle5 ml (or 10 ml, with NaCl) of micelle-chelator aggregate (‘Support compound
Scheme’), followed by incubation of the drops at 18e20 �C over a reservoir sealed with silicon
grease (24 well tissue culture plate VDX (Hampton Research) or Corning Inc.) containing 0.5 ml 200
mM NaCl or H2O. The data are presented in Fig. 28.

Summary of the most useful parameters for Triton-X-based MCs synthesis and followed encapsu-
lation of the peptide anticancer drugs and hydrophobic compounds is presented in the supporting file
(Table S1).

1.9. Anticancer drug synthesis

The data are presented in Scheme 1, Fig. 29 and Tables 5 and 6.

1.10. The viability of HeLa cells with and without the presence of drug-free triton-x-based family MCs

The data are presented in Fig. 30 and in Fig. S1 (supporting information).
2. Experimental design, materials, and methods

2.1. Materials

Polyethylene glycol tert-octylphenyl ethers, Triton TX-100 (Mavg¼ 625 g/mol, formolecular biology)
and TX-114 (Mavg ¼ 537 g/mol, laboratory grade); 7-diphenyl-1,10-phenanthroline (bathophenantro-
line, BPhen, � 99%), FeSO4 (heptahydrate, ACS reagent, � 99%); NaCl (BioXtra, � 99.5%); NiCl2 (anhy-
drous, 98%); MnCl2 (anhydrous, �99% trace metals basis); CuCl2 (anhydrous, 99%); ZnCl2 (anhydrous,
reagent grade, �98%); MgCl2 (anhydrous, �98%); CaCl2 (anhydrous, ACS reagent, �96%); Coumarin 6
(�99%); MeOH (anhydrous, 99.8%), EtOH (puriss. p.a., absolute, �99.8%), 1-PrOH (anhydrous, 99.7%),
DMF (anhydrous, 99.8%); DMSO (�99%); CH3CN (anhydrous, 99.8%), “Chimmed” (Russia) and used
without additional purification. For all experiments, triply-distilled deionized metal-free water (TDW)
was used.

2.2. Synthesis

2.2.1. The General Procedure of MCs droplets synthesis
The General Procedure of the Triton-X based MCs formation procedures is described in [1] and is

based on the works [2e7].

2.2.2. Anticancer peptide drug conjugates synthesis
Camptothecin (CAMP), chlorambucil (CLB), all protected amino acids, resin, and coupling reagents

were purchased from Tzamal D-Chem Laboratories Ltd. Petah-Tikva, Israel. All the solvents were
purchased from Bio-Lab Ltd. Jerusalem, Israel or Gas Technologies Ltd., Kfar-Saba, Israel.

Synthesis of Peptide-Drug conjugates: The synthesis of the cyclic peptide was done by following a
previously described procedure [8e12]. Briefly, in a reaction vessel equipped with a sintered
glass bottom, ring amide MBHA (4-(20,40-Dimethoxyphenyl-Fmoc-aminomethyl)-phenox-
yacetamidomethylbenzhydryl) resin, (substitution level 0.56 mmol/g, 1 g) was swelled in NMP (N-
methylpyrrolidone) by agitation overnight. The Fmoc group was removed from the resin by treatment
with 20% piperidine in DMF (10ml) for 10 min. This action was repeated twice. After washing the resin
with NMP (7 times, 10 ml, 2 min each time), Fmoc-GlyS2(Acm)-OH (N-(((9H-fluoren-9-yl)methoxy)
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carbonyl)-N-(2-((acetamidomethyl)thio)ethyl)glycine) building unit 31 (3 eq, 10.5 mmol, 0.64 g) dis-
solved in NMP (7 ml) was activated with PyBoP (3 eq, 10.5 mmol, 0.7 g) and DIPEA (N, N-Diisopro-
pylethylamine, 6 eq, 21 mmol, 0.521 ml) for 4 min at room temperature, transferred to the reaction
vessel and allowed to react for 1 h at rt. Following coupling, the peptidyl-resin was washed with NMP
(5 times, 7 ml, 2 min each time). Completion of the reaction was monitored by ninhydrin test (Kaiser
test, yellow). Linear peptide was synthesized under standard Fmoc protocol, with 3 equivalents of each
amino acid and 3 equivalents of PyBop as a coupling reagent. The deblock mixture was 80:20 DMF/
piperidine (v/v).

Cyclization step. After coupling of Fmoc-Cys(Acm)-OH and NMP wash, the resin was washed
with 4:1 DMF/water (3 times, 6.5 ml, 2 min each time). A solution of I2 (10 eq, 35 mmol, 1.29 g) in
4:1 DMF/water (10 ml) was added to the peptidyl e resin followed by agitation at rt for 1h to afford
the disulfide bridge cyclization. The peptidyl-resin was filtered and washed extensively with 4:1
DMF/water (7 times, 10 ml, 2 min each time), DMF (6 times, 10 ml, 2 min each time), DCM
(Dichloromethane) (6 times, 10 ml, 2 min each time), CHCl3 (4 times, 10 ml, 2 min each time), 2%
ascorbic acid in DMF (6 times, 10 ml, 2 min each time) and last wash with DMF (6 times, 10 ml, 2
min each time). Finally, the coupling of last amino acid Fmoc-D-Phe-OH after cyclization, give
cyclic peptide.

Coupling of Fmoc-g-aminobutyric acid (linker). Fmoc-g-aminobutyric acid (3 eq, 10.5 mmol, 0.49 g)
dissolved in NMP (7ml) was activated with PyBoP ((Benzotriazol-1-yl-oxy)tripyrrolidinophosphonium
hexafluorophosphate) (3 eq, 10.5 mmol, 0.7 g) and DIPEA (6 eq, 21 mmol, 0.521 ml) for 4 min at room
temperature, transferred to the reaction vessel and allowed to react for 1h at rt. After post coupling
wash and Fmoc-deprotection the peptidyl resin is ready for drug conjugation.

Loading of amino acid Fmoc Lys (Dde)OH. To resin with the provides described sequence (0.300 mg,
0.168 mmol loading) in a jacketed fritted peptide vessel was added a solution of protected amino acid
Fmoc-Lys-(Dde)-OH (0.268 mg, 0.504 mmol) in NMP (3.5 ml), and after addition of DIPEA (0.165 ml,
1.01mmol) the mixture was shaken for 1.5 h. After that, usual washings with NMP (5 times, 7 ml, 2 min
each time) were applied to afford resin for ready for the next step.

Loading of CLB and CAMP. After post coupling wash and Fmoc-deprotection CLB (156 mg, 0.504
mmol), DIPEA (0.165 ml, 1.01 mmol) and coupling reagent PyBop (262 mg, 0.504 mmol) were pre-
activated in NMP (3.5 ml each) for 2 min at rt in usual manner and added to the peptidyl resin and
shaken for 2 h). Completion of the reaction was monitored by ninhydrin test (Kaiser test, yellow). DDE
group was removed by treatment with 2% hydrazine in DMF (2 � 3min, 3.5 mL each) and subsequent
usual washings with NMP (5 times, 7 ml, 2 min each time), obtaining deprotected peptidyl resin ready
for the next step CAMPeCO2C6H4ep-(NO2) (0.258mg, 0.504mmol) were dissolved in DMF (3.5ml) and
DIPEA (0.165ml, 1.01 mmol), and then the pre-activated compound was added to the resin for coupling
and shaken for 2h at rt. Then the resinwas washed with NMP (5 times, 7 ml, 2 min each time). After the
usual work upwashingwith (3�DCM, 5ml each) the resin dried under the nitrogen and transferred to
a vial for cleavage.

General Procedure for cleavage of loaded peptidyl platforms from Cl-Trt (2-Chlorotritylchloride) resin. A
cold cleavage solution TFA (Trifluoroacetic acid)/triisopropylsilane/H2O 95:2.5:2.5, 5 ml) was added to
the dried resin in the cleavage vessel. After shaking for 2 h, the solution was collected, and the resin
washed with cold TFA (2 � 1 ml each). After combining the TFA solutions, the solvent was evaporated
under an N2 stream and then precipitated by diethyl ether, purified by preparative HPLC on RP-18
(reverse phase-18). After purification, the collected fraction with the desired product was lyophi-
lized to give PTR-58-CAMP-CLB. Analytical data: yield (87%), Purity (HPLC, 81%), LCMS m/z calcd for
C106H133Cl2N21O18 S2 (Ms2Hþ) 2123.90, found (Ms/2) 1061.4. Labelling of the compound with the
fluorescent dye have been done using the BODIPY-FL.

2.3. Methods

2.3.1. Fluorescence spectroscopy
The fluorescence spectra recording procedure is described in [1].
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2.3.2. Optical microscopy
Images obtaining procedure is described in [1].

2.3.3. Staining of the cells for detection of changes in morphology
The procedure of cells preparation is described in [1].

2.3.4. High-performance liquid chromatography (HPLC)
All HPLC purifications were done via reverse phase on ECOM semi-preparative system with TOPAZ

dual UV detection at 254 nm and 230 nm. Phenomenex Gemini® 10 mm C18 110 Å, LC 250 � 21.2 mm
column was utilized. The column was kept at room temperature. Peaks were detected at 220 nm and
280 nm. Analytical RP-HPLC was performed on an UltiMate 3000 system (Dionex) using a Vydac C18
column (250� 4.6 mm) with silica (300 Å pore size) as a stationary phase. Linear gradient elutionwith
eluent A (0.1% TFA inwater) and eluent B (Acetonitrile) was used at a flow rate of 1 mL/min. Peaks were
detected at 254 nm.

2.3.5. Liquid chromatography mass spectrometry (LCMS)
Electron spray ionization mass spectra (ESI-MS) were obtained using an Autoflex III smart-beam

(MALDI, Bruker), Q-TOF micro (Waters) or LCQ FleetTM ion trap mass spectrometer (Finnigan/
Thermo). HPLC/LC-MS analyses were made using Agilent infinity 1260 connected to Agilent quadruple
LC-MS 6120 series equipped with ZORBAX SB-C18, 2.1 � 50 mm, 1.8 mm HPLC column. In all cases, the
eluent solvents were A (0.1% Formic acid in H2O) and B (100% CH3CN). The UV detectionwas at 254 nm.
The column temperature was kept at 50 �C. The flow rate was 0.4 ml/min. The MS fragmentor was
tuned on 30 V or 70 V in positive or negative mode.
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