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ARTICLE INFO ABSTRACT

Article history: G-quadruplex as a therapeutic target to develoglrewi-cancer agents has attracted a gro
Received interest. Among all the ligands of @+adruplexes, pyridostatin derivatives play a \Brgortan
Received in revised form role. Here, we first reported the recognition of fundamental skeleton pyridostatinwhick
Accepted was simply synthesized. Compared to pyridostdtincomprising terminal amino grou
Available online pyridostatin | selectively stabilized intramolecular anti-parhaltelomeric Geuadruplex b

raising the melting temperature about’@0at 295 nm of H22, while pyridostatih preferred t
stabilize intermolecular parallel telomeric daadruplex by raising the melting tempera

Keywords: about 25°C at 265 nm of H7, maybe due to the suited sizesoreaents between @sadruple
G-quadruplex hosts and pyridostatin guests. MTT assays indicttat pyridostatinll had better cytotox
recognition effects against HCT-8 and A549 cell lines obvioushgicatingpositively charged side cha
stabilization may be required for improving the water solubiligd cellular uptake of the apolar cer
pyridostatin derivatives skeleton.

anti-cancer drug 2009 Elsevier Ltd. All rights reserved
1. Introduction Unlike  dsDNA, G-quadruplex  exhibits  structural

polymorphism depending on the number of strandshred in

Telomeres are essential chromosomal componentsotedd e sructure, strand orientation and variationdop size and
the end of eukaryotic chromosomes and maintain €Irop gequencd® G-quadruplex structures could be summarized by

C o1
replication. The G-quadruplex structure formed by humaniyree conformation: anti-parallel, parallel, andbfig-type with

telomeric DNA repeats has been witnessed to inhilottetase i parallel and anti-parallel features. Human rieltc
activity in vitro®* G-tetrad of G-quadruplex is a square planar,,cleotide sequence can provide all the three rdifte
alignment of four guanines connected by cyclic Hoe®S  onformations. For example, four T7 d(TTGGGTT) stacoisld
hydrogen bonding of guanine bases and plays a impprtant g together to form an intermolecular parallelqGadruplex
role in recognizing planar aromatic ligands through stacking  grycture'” A single DNA H24 d(TTAGGG)give intramolecular
mainly, that brings the ligands into, or very clage the G- g_gyadruplexes: an anti-parallel conformation inihesence of
quadruplex host? Molecules that induce and stabilize G- Na’, a parallel conformation in the presence of PEG200 a
qguadruplex structures have the potential to interfevith hybrid-type conformation in the presence of.K* The
telomere replication and serve as anti-cancer 8gefit  contormer of G-quadruplex plays an important releioviding
Therefore, there are growing interests on G-quadii@ls a  gpecial sites for recognition of small-moleculealigs, to be
therapeutic target to develop novel anti-cancenege applied in assisting the catalytic transformation

OCorresponding author. Tel.: +010-62622090; faxt3-82617304; e-maitangyl @iccas.ac.cn.
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and designing new anti-cancer agefits. Pyridostatin
derivatives comprising terminal amino groups haveerb
designed to promote the folding of telomeric G-quatexes™
?* So far as we know, what role does the fundamentéétske
pyridostatinl (Scheme 1) play in recognizing G-quadruplex has
never been described. For comparison, we also sfotgs
prepared another new molecule pyridostatinwhich contained
a (2-dimethylamino)ethoxy group linked to each glime
fragment without no need of amino-protection, b« $tructure
was similar to the reported probe by Balasubramaetaal®***
In our research, we found that pyridosthiselectively stabilized
intramolecular anti-parallel telomeric G-quadruplexhereas
pyridostatin 1l with terminal amino groups stabilized
intermolecular parallel telomeric G-quadruplex.

2. Results and Discussion

Telomeric sequences d[TTAGGGT] (H7) and
d[AGGG(TTAGGG)] (H22) have been chosen to prepare the
various conformations of telomeric G-quadruplexeb. spectra
has been first used to confirm the effect of pysidtin
derivatives on the conformational transition ofotekric G-
quadruplexes. The CD spectra of parallel G-quadregle
showed a negative band at 240 nm and a positive Ba265
nm; anti-parallel G-quadruplexes showed a negatreltat 260
nm and a positive band at 295 nm; and hybrid-type G
quadruplexes showed a negative band at 240 nm aond tw
positive bands at 265 and 290 nm. The additioryatipstatinl-

Il did not cause a transition of the CD spectra othalltelomeric
G-quadruplexes investigated, indicating that pytidis|-11 did

not alter the conformations, which facilitates theidy on
telomeric G-quadruplexes recognition of pyridostdtil . The
synthetic pathways for new pyridostatidl are shown in
Experimental Section, and some Kkey intermediates of
pyridostatinll are shown in Supporting Information.
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Scheme 1. Structures of pyridostdtiandl .
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Selectively Recognition for Different Telomeric G-

Quadruplexes of Pyridostatin | and II.
Circular Dichroism Spectroscopy

Pyridostatinl as a neutral molecule was prepared from one-
step reaction between 2,6-pyridinedicarbonyl didbdrand 2-
aminoquinoline. To evaluate the effect of pyridéistd on the
telomeric G-quadruplexes, we applied circular di@mo to
monitor the melting temperatur@,{) of Hum G-quadruplexes.
The change ofT,, in the folded and unfolded quadruplex
structure upon interacting with ligand provides ewvide of
thermal stabilization of DNA structure. Telomeric Gagauplex
was incubated with pyridostatinat 2 equal molar ratio for more
than 12 h, theT,, values for varied G-quadruplexes were
calculated as shown in Fig.1la. The pyridostdtishows the
preference for the intramolecular anti-parallel Gadruplex, and
selectively stabilizes G-quadruplex H22, raising thelting
temperature about 20C monitored at 295 nm. Whereas,
pyridostatin | shows weak ability to stabilize parallel
intramolecular G-quadruplex H7 by raising the melting

Tetrahedron

temperature about ®. In the contrast, pyridostatih shows a
strong ability to stabilize G-quadruplex H7 by ragsitthe
melting temperature about 25, but a weak ability to stabilize
G-quadruplex H22.
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Fig. 1. CD melting profiles of: (a) G-quadruplex of H22 (BM) with
pyridostatinl or Il ; (b) G-quadruplex of H7 (M) with pyridostatinl and
Il in Tris-HCI buffer (20 mM, pH 7.4, 100 mM NacCl).

Fluorescence Spectroscopy

The fluorescence spectra of pyridostatandll binding with
intramolecular and intermolecular telomeric G-quatkxes are
respectively given in Fig. 2. The interaction ofriggstatin|-II
with these G-quadruplexes resulted in concomitas¢rdpancy
on their spectra. The increasing amout of DNA lechtogradual
quenching of fluorescence emissions in Tris-HCI éuffFor
intermolecular parallel G-quadruplex H7, the preseocwhich
with more than 4 equiv. relative to pyridostatinled to the
obivious discrepancy. While, intramolecular antigiel G-
quadruplex H22 with the ratio of 1:1 gave nearly malpati.n,
= 444 nm of pyridostatirl. For pyridostatinll, both of the
chosen telomeric G-quadruplexes H7 and H22 led teitsease
of the fluorescence intensity at 361 nm, but thenld® the better
one. These results clewed that pyridostatinselectively
recognized intramolecular anti-parallel G-quadruplever
intermolecular parallel G-quadruplex, while pyricast I
prefered to recognize intermolecular parallel Gejuplex.
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Fig. 2. The fluorescence emission spectra of pyridostai{ uM) and its
complexes with (a) intermolecular parallel G-quadex H7 and (b)
intermolecular anti-parallel G-quadruplex H22 irnsfHCI buffer (20 mM,
pH 7.4, 100 mM NacCl).

Binding modes of pyridostatin derivatives targetingto
telomeric G-quadruplexes.

Pyridostatis showing different preference for human
telomeric G-quadruplex structures, prompted usntgestigate
the binding modes between pyridostatinad G-quadruplex
structures. To investigate the binding modes
pyridostatin I-ll and intermolecular or intramolecular G-
quadruplex structure, qualitative molecular modglinsing
molecular mechanics energy minimizations was studied

Optimized models of the complexes between pyridostdti
and G-quadruplexes H22 or H7 were illustrated in Hg.
Molecular modeling in the ratio of 1:1 shows thate tand-
stacking mode is favored for pyridostatin binding to the
intramolecular G-quadruplex H22 while the groove bigd
mode is favored for pyridostatih binding to the intermolecular
G-quadruplex H7, the binding energy was -59.93 kcdlénd -
66.62 kcal/mol, respectively. In comparision, theding energy
for pyridostatinl binding to the G-quadruplex H7 was -45.32
kcal/mol (Fig. S1a); while the binding energy forigpstatinll
binding to the G-quadruplex H22 was -56.27 kcal/r{éb.
Si1b). Although the pyridostatini and Il showed similar
interaction mode and non-bonded interaction enerthe
torsional energy of the pyridostatih was much higher than
pyridostatinl. The relatively high torsional energy made the
pyridostatinll unstable when binding to the intramolecular G-
quadruplex H22. Therefore, the pyridostdtimas more favored
binding to intramolecular G-quadruplex H22 than the
pyridostatinll . Whereas, the pyridostatih had a preference for
intermolecular G-quadruplex H7, the multi-amino-apgages of
which endowed with positive charges made good matelis
the shape and volume of the G-quadruplex H7 aciigs.s

(@)

(b)

Fig. 3. Optimized models of: (a) complex between pyridiisth and H22
anti-parallel G-quadruplex; (b) complex betweenignstatin Il and H7
parallel G-quadruplex. The G is colored in gredm T is colored in light
blue, the A is colored in red, and the ligandscalered in yellow.

The anti-tumor activities of pyridostatin I-II.

Considerable circumstantial evidence suggests thase
structures can exigh vivo in specific regions of the genome
including the telomeric ends of chromosomes andogece
regulatory regions. Recent studies have demondttatg small
molecules can facilitate the formation of, and #itadh G-

betweenquadruplexes. In our research, pyridostatend!l showed the

discrepant recognition of telomeric G-quadrupldwst possibly
led to the different inhibition of anticancer cell€s;, values i.e.,
the effective concentration at which 50% growth af tancer
cells was inhibited, were calculated to evaluate ahtcancer
activities. Human colonic carcinoma cell line (HCT-8uman
non-small cell lung cancer cell line (A549), and fm
hepatocellular carcinoma cell line (BEL-7402) wesed in the
cytotoxicity test. All the experiments were carriedit oin
triplicates, and the results were shown in Table 1.

Table 1. 1Cs, values of pyridostatin and Il on human cancer
cell lines?

ICsovalues inuM
Compound ACT-8 BEL-7402 A549
| > 100 > 100 > 100
i 9.10+0.18 > 100 4.66 + 0.64
5-Fu 87.33+093| 5397030  69.96* 1.87

a IG5 is the drug concentration effective in inhibitiB§% of the cell
growth measured by the MTT assay after 72 h drpgpsxre.

As shown in Table 1, pyridostatii shows significant
cytotoxic activities on HCT-8 and A549 cell lines ttike thanl
and 5-Fu (positive control), but little effect ofEB-7402, maybe
related to the content and the types of telomerigu@druplexes
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in the chosen samplé%.Pyridostatin| doesn’t give good
results as a cancer inhibitor, maybe due to th@damsolubility
in water leading to the very high JCvalues, and meanwhile
indicates that multi-amino appendages on pyridiostdt
providing positively charged side chains may beuiresgl for
improving the water solubility and cellular uptakietioe apolar
central skeleton.

3. Conclusion

In summary we have identified two new pyridostatin
compoundsl and Il as potent G-quadruplex stabilizing small
molecules. Pyridostair selectively stabilized intramolecular
anti-parallel G-quadruplex H22, whereas pyridostatinwith
terminal amino groups stabilized intermolecular afiat G-
quadruplex H7, maybe due to the suited size measumsm
between G-quadruplex hosts and pyridostatin gudgfET
assays indicated that pyridostatinhad good cytotoxic effects
against HCT-8 and A549 cell lines, and had a paénti
application in the exploration of anticancer drugs.

4. Experimental Section

4.1. Compounds and Materials
Preparation of pyridostatin

Pyridostatin| was prepared from the reaction between 2-
aminoquinoline (1.40 g, 9.50 mmol) and 2,6-pyrid@iearbonyl
dichloride (1.00 g, 4.75 mmol) in 40 mL of dry tele under
reflux for 4 hours (Scheme 2). The white precigitatas
collected by filtration and washed with acetone a#dNaHCQ
to give pyridostatin (1.80 g) in 87% vyield*H NMR (600 MHz,
DMSO)é H 12.21 (s, 2H), 8.53 (s, 4H), 8.49 (&= 7.8 Hz, 2H),
8.35 (t,J = 7.8 Hz, 1H), 8.03 (ddl = 7.8, 3.6 Hz, 4H), 7.82 (§,
= 7.8 Hz, 2H), 7.61 () = 7.8 Hz, 2H).*C NMR (150 MHz,
DMSO0)$ 163.4, 151.2, 148.9, 146.0, 139.9, 138.8, 13(28,4,
126.8, 126.3, 126.0, 125.6, 115.4. HRMS (E8Iculated for
CasH1Ns0, [M]* mvz: 419.1382, found 419.1387.

\ B
o NF O o PO
Cl Cl
. Toluene, reflux | M HN ‘ A
B
N N~

87%

\ |
—
N° 'NH

2
Scheme 2. Synthetic route of pyridostdtin

Preparation of pyridostatih.

Tetrahedron

2H), 5.32 (s, br, 1H), 4.46 @,= 5.2 Hz, 4H), 4.19 (f] = 4.8 Hz,
2H), 3.62 (t,J = 4.8 Hz, 2H), 3.01 (&) = 5.2 Hz, 2H), 2.49 (s,
12H); *C NMR (100 MHz, CDCJ) § 167.9, 162.8, 161.9, 158.3,
156.7, 148.8, 148.4, 130.2, 125.5, 122.0, 121.9.91112.5,
90.4, 80.1, 68.8, 67.3, 57.8, 46.4, 41.3, 28.6; HRIES)
calculated for GH.NgO; (M + H]") mvz 753.37197, found
753.37187.

Step ii: The resulting product of step i (300 mg} éhmol)
was dissolved in 4 ml DCM and 2 ml TFA and stirredtator
2h. The solvents was removed in vacuo and the cpud@uct
was crystallized from MeOH, and yielded a white solid
I1-3CF,COOH (400 mg, 100%):'H NMR (400 MHz DMSO)

8 8.36 (d,J = 7.6 Hz, 2H), 8.16 (s, 2H), 7.97 (@= 7.6 Hz, 4H),
7.82 (t,J = 6.8 Hz, 2H), 7.57 (t)= 6.8 Hz, 2H), 4.71 (s, 4H),
4.55 (s, 2H), 3.77 (s, 4H), 3.56 (s, 2H), 2.99 (s, 12{0 NMR
(75 MHz, DMSO)$ 167.1, 163.6, 162.0, 152.6, 151.5, 147.4,
131.4,127.3, 125.3, 122.9, 119.4, 115.3, 112.8,9%3.4, 55.6,
43.2, 31.1; HRMS (ES¥alculated for GH4NgOs ([M + H]Y)
m/z; 653.31946, found 653.31944.

o/\/NHBOC
NH,
® J
O
O, Z O
N . N
OH OH — 1 \
Il-a i 0. pZ o)
+ e N
,
0/\/N\ \N/\/O N NH HN N O\/\N/

Il-b

Scheme 3. Synthetic route of pyridostdtinNote: i, 1-chloroN, N’,
2-trimethyl-1-propenylamine, DCM, 2 h at 0 °C thEBA, 1 h at 0 °C then
II-b, 12 h, rt. 41%. ii, DCM/ TFA( 2: 1), 100%.

The oligonucleotides H22 and H7 were purchased from
Invitrogen (Beijing, China), purified by PAGE. All ganic
reagents were purchased from Beijing J&K Chemicar8ific
Company or Beijing InnoChem Science&Technology Qd.,

4.2. Spectra
NMR Spectra

Chemical shifts were given on tlescale (ppm) and were
referenced to the residual solvent signals; Cogptionstants]
were reported in hertz (Hz). The abbreviations smdi m were
used for singlet, doublet, and multiplet, respeativ

CD Spectra

CD spectra were collected from 200 to 350 nm on enJ&s5
automatic recording spectropolarimeter with a 1-cthlgngth

Pyridostatinl was prepared according to the reported similar dUartz cell. Spectra were collected with scan spéed@0 nm

proceduré€, shown as in Scheme 3. The key intermeditites
and Il-b were prepared starting from chelidamic acid
monohydrate and 2-aminoquinolinone, respectivelyee (s
Supporting Information).

Step i Compoundl-a (326 mg, 1 mmol) and 1-chloro-
N,N’2-trimethyl-1-propenyl-amine (28Ql, 2.1 mmol) were
dissolved in 10 ml DCM at 0 °C and stirred for 2 h.
Triethylamine (347ul, 2.5 mmol) was added dropwise and the
solution stirred for 1 h at 0 °C. A solution b (462 mg, 2
mmol) in 5 ml DCM was added slowly and the resultingtore
stirred at rt overnight. The solvent was remowedacuo and the
crude product was crystallized from MeCN yielded a tevhi
powder (310 mg, 41.2%) *H NMR (400 MHz CDCl;) & 11.46
(s, 2H), 8.19 (s, 2H), 8.14 (d,= 8.4 Hz, 2H), 7.87 (s, 2H), 7.85
(d,J = 8.4 Hz, 2H), 7.67 (tJ= 7.6 Hz, 2H), 7.42 (1) = 7.6 Hz,

min™. Each spectrum was the average of three scans.
Fluorescence Spectra

Fluorescence spectra were recorded on a Hitachi F4500
spectrofluorometer (Japan) in a 1-cm pathlengthrtguzell at
room temperature. Xenon arc lamp was used as théageni
light source. The excitation and emission slits wsseh 10 nm.
Excitation was set at 320 nm, and emission was detleftom
335 to 600 nm.

4.3. Binding Mode Models

The 3D coordinates of Hum7 and H22 DNA G-quadruplex
structures were retrieved from the RCSB Protein [Bdak
(PDB CODE: 1NzZM® and 3T5B). The G-quadruplex
structures were prepared for docking as describetihe



pyridostatin I-1l  molecule structures were optimized with

MMFF force field using the Discovery Studio 3.5 (Akgs 13.

Software Inc., San Diego). The molecular docking issidvere

carried out by using the LigandFit module of Disagv8tudio ;4

3.5 following the protocols developed for DNA G-quadexp
and ligand docking®

4.4. MTT assays

Three human solid tumor cell lines including hunaon-
small cell lung cancer cell line (A549), human catorarcinoma

cell line (HCT-8), and human hepatocellular carciaorell line  17.
(BEL-7402) were used in the cytotoxicity test. Thelcwere  18.

cultured in RPMI-1640 medium supplemented with 108talf
bovine serum (FBS), 10@/mL of streptomycin,
100ug/mL of penicillin in an atmosphere of 5% ¢t 37 °C.

Cytotoxicity of all the compounds were determined\byT 20.

assay (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyigetolium
bromide; MTT, Sigma). Briefly, the suspension oDBGells per
well was plated in 96-well culture plates with cultunedium
which was incubated for 24 h at 37 °C in a water-apthese
(5% CQ). The compounds with desired concentrations were
obtained by dissolving in DMSO and diluting with cukt
medium. And then the diluted solution of complexes wedded
to the wells, and the cells were incubated for 483veC. After

that, 10uL of a freshly diluted MTT solution (5 mg/mL in PBS 24.

were added to each well and the plates were inculbatet5 h.

The media with MTT solution were removed with DMSO 25,

solution (100uL). The absorbance was measured at 540 nm with
an automatic microplate ELISA reader. Thesgl@alue was
determined from the chart of cell viability (%) &ust dose of
complex addedu(\).
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Preparation of the key intermediates of pyridastdt

/\/NHBoc
Yﬁj\f —» O@

Steps: (a) BO;, MeOH, reflux. (b)N-Boc-ethanolamine, PRhDIAD, THF, rt. (c) ag. NaOH,
MeOH, 0 °C.

Dimethyl-4-[(Tetr ahydro-2-pyrany)oxy]-2-6-pyridinedicar boxylate

Chelidamic acid monohydrate (97%, 52.0 g, 0.275)mad a catalytic amount of
sulfuric acid (10 mL) were dissolved in 700 mL ogtmanol and the mixture was
refluxed for 20 h. After it was cooled to room tesmgture, the reaction mixture was
neutralized with aqueous sodium carbonate soluteord then acidified by
concentrated hydrochloric acid. Water was added twed resulting mixture was
extracted with dichloromethane to give a yellowiccoCrude dimethyl chelidamate
was recrystallized from methanol and gave a whilels(39.2 g, 67.6%JH NMR
(400MHz, CDC}) § 7.33(s, 2H), 4.03 (s, 6H).

Dimethyl-4-(2-tert-butoxycar bonylamino-ethoxy)-2,6-pyridinedicar boxylate
Chelidamic acid dimethyl ester (1.06 g, 5 mml}Boc-ethanolamine (1.21 g, 7.5
mmol) and triphenylphosphine (2.62 g, 10 mmol) weigsolved in 30 ml freshly
distiled THF and cooled to 0 °C. DIAD (1.52 g, 7mamol) was added dropwise
under argon. The mixture was allowed to warm t2rh. The solvent was removad
vacuo and the product purified by column chromatograpby obtain the title
compound (1.07 g, 60.5%) as a white povidét NMR (400 MHz, CDCY) § 7.79 (s,
2H), 4.93 (s, br, 1H), 4.19 @z 5.0 Hz, 2H), 3.99 (s, 6H), 3.58 (m, 2H), 1.43 (4).9

4-(2-tert-butoxycar bonylamino-ethoxy)-2,6-pyridinedicar boxylic acid |1 -a:
Compound (354 mg, Immoljvas dissolved in MeOH (5ml), and then 2 M ag. soln.
of NaOH (80mg, 2mmol) was added dropwise at 0Xf€r finishing the dropping ,

the reaction mixture was neutralized with conceaattdnydrochloric acid to PH 1.



Water was added and the resulting mixture was eetlavith dichloromethane to
give a white solifi(300 mg, 92.0%)*H NMR (400 MHz, DO) § H 7.82 (s, 2H),
4.61(t,J = 5.6 Hz, 2H), 4.46 (] = 5.6 Hz, 2H), 1.23 (s, 9H).

0] O/\/N/\
NN N" O NH,
II-b

Step d: N, N-Dimethylethanolamine, RPBIAD, THF, rt.
4-(Dimethylamino-ethoxy)-quinolin-2-ylamine 11-b
2-amino-quinolinone (800 mg, 5 mmol), N;RNimethylethanolamine (667.5 mg, 7.5
mmol) and triphenylphosphine (2.62 g, 10 mmol) weigsolved in 30 ml freshly
distiled THF and cooled to 0 °C. DIAD (1.52 g, "mamol) was added dropwise
under argon. The mixture was allowed to warm tand stirred for 20h. The solvent
was removedn vacuo and the product purified by column chromatographphtain
a white powder (539 mg, 46.7%H NMR (400 MHz, CDC}) 8 H 7.98 (d,J = 8.0
Hz, 1H), 7.58 (d,J = 8.0 Hz, 1H), 7.53 (tJ = 7.2 Hz, 1H), 7.21 () = 7.2 Hz, 1H),
6.02 (s, 1H), 4.82 (s, br, 2H), 4.19Jt 5.6 Hz, 2H), 2.87 (] = 5.6 Hz, 2H), 2.38 (s,
6H); 1*C NMR (100 MHz, CDGJ) 5 162.7, 158.2, 148.4, 130.2, 125.5, 122.0, 121.9,
117.8, 90.0, 67.0, 57.9, 46.2; HRMS (ES)culated for GH1gNzO ([M + H]") m/z
232.14459, found 232.14444.

Reference:

(1). Bradshaw J. S., Colter, M. L., Nakatsuji, Spencer, N. O., Brown, M. F., Izatt,
R. M., Arena, G, Tse, P. K., Wilson, B. E., LandbD., Dalley, N. K. Proton-ionizable
crown compounds. 2. Synthesis, complexation pragserand structural studies of
macrocyclic polyether-diester ligands containing-aydroxypyridine subcyclic unit.

J. Org. Chem, 1985, 50, 4865-4872.

(2). Rodriguez, R., Mdller, S., Yeoman, J. A., Temaux, C., Riou, J.-F. and

Balasubramanian, S. Aovel small molecule that alters shelterin intggaihd triggers



a DNA-damage response at telomedesim. Chem. Soc. 2008, 130, 15758-15759.

(@)

(b)

Fig. S1. Optimized models of: (a) complex between pyridiista and G-quadruplex H7; (b)
complex between pyridostatini and G-quadruplex H22. The G is colored in greém, T is

colored in light blue, the A is colored in red, ahd ligands are colored in yellow.
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WLX-A GCT CA127 Micronass UK

141208-5 97 (1.634) Cm {95:98-1:8) TOF MS El+
419.1387 2.91e3
100
1
%
420.1469
421.1489
415.0150 418.1404
0 T T f T L 1i T T T T T T m/z
414 416 418 420 422 424

Elemental Composition Report

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

14 formula(e) evajuated with 1 resuits within limits (up to 50 closest results for each mass)

Minimum: 80.00 -1.5
Maximum: 100.00 200.0 10.0 - 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula

419.1387 100.00 419.1382 0.5 1.1 20.0 1 C25 H17 N5 02
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F2 - Acquisition Parameters
Date__ 20130320
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WLX-1#9-10 RT: 0.09-0.10 AV: 2 NL: 560E6
T: FTMS {1,1} + p ES! Full ms [50.00-1000.00]

23214459,
R=51691
z=1 -
C13Hig ON3=232.14444
0.63593 ppm
3
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=7 =7 = :
CeH13 03 Ng=217.10436 C10H23 O =239.14891 C1sH23 N2 =267.18558
3 2,32933 ppm ' 1.09601 ppm 045732ppm .
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WLX-2#2223 RT: 021-0.22 AV: 2 NL: 1.29E5
T: FTMS {1,1} + p ESI Full ms [50,00-1000.00] ]
: i : 75337197
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WLX-3#24 RT:021 AV:1 NL: 555E5
T. FTMS {4,1} + p ESI Full ms [50.00-1000.00]
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