Anmatbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropopn (4722)40-23-64
BnaroseweHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapuBocTtok (423)249-28-31
BnapukaBka3s (8672)28-90-48
Bnapumup (4922) 49-43-18
Bonrorpap (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHGypr (343)384-55-89

WxeBck (3412)26-03-58
MBaHoBO (4932)77-34-06
WpkyTek (395)279-98-46
KasaHb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Nuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HwxHuin HoBropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosbpbek (3496)41-32-12
HoBocubupck (383)227-86-73
Hosbpbck (3496)41-32-12

OmMmck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
MckoB (8112)59-10-37

Poccua (495)268-04-70
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Mepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Psasanb (4912)46-61-64
Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdpepononb (3652)67-13-56
CMmoneHck (4812)29-41-54
Coumn (862)225-72-31
CrtaBpononb (8652)20-65-13
CbIKTbIBKap (8212)25-95-17
CypryTt (3462)77-98-35
Tam6oB (4752)50-40-97

KasaxcraH (772)734-952-31

XupanbHble KonoHku Astec Cellulose DMP

Astec Cellulose DMP

EFFICIENT, RUGGED, AND ECONOMICAL COLUMNS FOR
CHIRAL HPLC & SFC

Astec Cellulose DMP is a chiral stationary phase (CSP) comprising spherical, high-
purity porous silica coated with DMPC (3,5-dimethylphenyl carbamate)-derivatized
cellulose, and packed in analytical to preparative size HPLC columns. It separates a
wide range of chiral compounds under normal phase, polar organic, and SFC
conditions, with high efficiency, high loading capacity, and excellent column lifetime.
Performance is comparable to other DMPC-derivatized cellulose CSPs.

Key Features and Application Areas:

o Classic DMPC-cellulose chiral selectivity

o Efficient, rugged, reproducible, and scalable

e Low backpressure

o Ideal for chiral analysis in the pharmaceutical industry and for small analytes
in chemical and environmental areas

¢ Routine chiral column method development screening protocols

TBepb (4822)63-31-35
TonbaTK (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TioMeHb (3452)66-21-18
Ynaun-Yp3 (3012)59-97-51
YnbAHOBCK (8422)24-23-59
Ydba (347)229-48-12
XabapoBck (4212)92-98-04
YebBokcapsbl (8352)28-53-07
YenabuHck (351)202-03-61
YepenoBel (8202)49-02-64
Ywura (3022)38-34-83
AxyTek (4112)23-90-97
Apocnaenb (4852)69-52-93
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e Approximately one-half the cost of most DMPC-cellulose columns

Astec Cellulose DMP is complementary to the other Astec CSPs, including
CHIROBIOTIC®, CYCLOBOND™, and the P-CAP™ product lines, and a must-have
for every chiral HPLC or SFC screening protocol.

What is Cellulose?

The polysaccharide cellulose is a naturally occurring, optically active, linear polymer
comprising hundreds to thousands of D-(+)-glucose units joined by 31,4-glycosidic
bonds. The long polysaccharide chains form rope-like bundles held together via
multiple hydrogen bonds between proximate hydroxyl groups. In 1973, Hesse and
Hagel described the enantioselective properties of microcrystalline cellulose
triacetate.' In the mid-1980’s, Okamoto and colleagues published their work that
lead to the use of derivatized cellulose adsorbed onto silica as chiral HPLC
stationary phases.?* Since then, the polysaccharides, particularly cellulose and
amylose, have become the most commercially successful class of CSPs.

How do Cellulose-Based CSPs Separate Enantiomers?

Derivatized cellulose-based CSPs, like Astec Cellulose DMP, owe their high
enantioselectivity to the large number of chiral centers in the polysaccharide
backbone and to its highly-ordered structure. The shape of the pockets formed by
the intertwined chains provides chiral discrimination based on molecular shape.
Derivatives at the 2, 3, and 6-position hydroxyls confer additional enantioselectivity.
The dimethylphenyl carbamate derivative (Figure 1) separates a wide range of
enantiomers; the phenyl ring and carbamate groups provide p-p and hydrogen
bonding interactions, respectively, with predisposed analytes.
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Figure 1. DMPC-Cellulose Structure- Cellulose is a linear polymer of D-(+)-
glucose units linked by 1,4-glycosidic bonds. This figure shows the cellulose
tris(3,5-dimethylphenylcarbamate) derivative used in Astec Cellulose DMP.

What Makes Astec Cellulose DMP Unique?

Astec Cellulose DMP is unique in offering classic DMPC-cellulose chiral selectivity,
but at approximately one-half the cost of most DMPC-cellulose columns. It is an
ideal component of any chiral column screening portfolio, and should be
investigated as an alternative to higher-priced DMPC-cellulose columns for existing
methods. The cost savings are especially dramatic when comparing preparative
column dimensions.



Normal Phase Chiral Separations

DMPC-derivatized cellulose is commonly run in normal phase mode. Typical normal
phase mobile phases are hexane or heptane with ethanol or IPA as polar modifiers.
The performance of Astec Cellulose DMP in terms of selectivity and compatibility
under normal phase conditions meets or exceeds competitive phases of similar
composition. Figures 2-4 show the resolution of three racemates on Astec
Cellulose DMPC and two higher-priced competitive phases.

Comparable to Other DMPC-Cellulose Columns

For the compounds we have tested, Astec Cellulose DMP columns provide similar
retention and selectivity, but lower backpressure and higher efficiency compared to
competitive columns. Astec Cellulose DMP is not a clone of other DMPC-
derivatized cellulose columns on the market, but selectivity and retention is similar
enough to use it instead of these columns in your chiral column HPLC and SFC
screening protocols. It also should be investigated as a possible replacement for
these columns in established methods. The data in Table 1 compares resolution,
pressure, and selectivity on Astec Cellulose DMP and the leading competitive
column. Comparison also appears in Figures 2-4 against two competitive columns.

Table 1. Comparison of Astec Cellulose DMP vs. Leading Competitor for Sample Set of Chiral Compounds

Columns: 15 cm x 4.6 mm 1.D., 5 ym particles, flow rate: 0.5 mL/min., temp.: 25 °C (Note: Separations not optimized on either column)
*Mobile Phase A: 10:90:0.1, IPA:heptane:DEA

Mobile Phase B: 10:90:0.1, IPA:heptane:TFA

Mobile Phase C: 0.1% w/v ammonium formate in methanol

Mobile Phase D: 10:90, IPA:heptane
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Figure 2. Troger’s Base - Competitive Comparison

columns: 15 cm x 4.6 mm |.D., 5 ym particles

mobile phase: 10:90:0.1, IPA:heptane:DEA
flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL
sample: Troger's Base (2 mg/mL)
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Figure 3. Metoprolol - Competitive Comparison

columns: 15 cm x 4.6 mm 1.D., 5 ym particles
mobile phase: 10:90:0.1, IPA:heptane:DEA
flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL

sample: metoprolol

Astec Cellulose DMP
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Figure 4. Diperodon - Competitive Comparison

columns: 15 cm x 4.6 mm |.D., 5 ym particles
mobile phase: 0.1% ammonium formate in methanol
flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL

sample: diperodon (2 mg/mL)
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Figure 5. Alprenolol



column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 ym particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:DEA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj.: 2 uL

sample: alprenolol (2 mg/mL in mobile phase)

Figure 6. Atropine

column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 uM particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:DEA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj.: 2 uL

sample: atropine (2 mg/mL in mobile phase)

CH
w 2 CHy
oo, # .
. MQ'Y\ NH 'CHJ
[+]

OH

| :

Figure 7. Benzoin

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 ym particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:TFA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj. 2 uL

sample: benzoin (2 mg/mL in mobile phase)

Figure 8. Hydroxyzine



column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 pm particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:DEA
flow rate: 0.5 mL/min.

temp.: 25 °C
det.: UV, 254 nm
inj.: 2 uL
sample: hydroxyzine (2 mg/mL in mobile phase)
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Figure 9. Proglumide

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 pm particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:TFA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj.: 2 uL

sample: proglumide (2 mg/mL in mobile phase)

Figure 10. Etodolac

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 pm particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:TFA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj.: 2 uL

sample: etodolac (2 mg/mL in mobile phase)



Figure 11. Ketamine

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 pm particles (51098AST)
mobile phase: 10:90:0.1, IPA:heptane:DEA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 254 nm

inj.: 2 uL

sample: ketamine (2 mg/mL in mobile phase)

Figure 12. Warfarin

column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 ym particles (51098AST)
mobile phase: 100:0.2:0.1, CH3OH:acetic acid:-TEA

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 278 nm

inj.: 2 uL

sample: warfarin (2 mg/mL in mobile phase)
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Polar Organic Mode (POM) Chiral Separations

Polar organic mode (POM) mobile phases comprise acetonitrile and/or methanol,
often with acids, bases, or salts added to control peak shape and retention of
certain sensitive analytes. The benefit of POM is realized when dealing with
compounds that are poorly soluble in non-polar normal phase mobile phases. For
preparative chiral applications, solubility is especially important; analyte
concentration per injection influences the throughput. Astec Cellulose DMP
operates in POM to permit choice of mobile phase based on analyte solubility. A
few of the racemates resolved on Astec Cellulose DMP with different POM mobile
phases appear in Table 2 and Figures 13-15. Not only does Astec Cellulose DMP
provide excellent resolution in POM and NP modes, it also is rugged enough to hold
up to repeated NP-POM-NP-POM cycles without loss of performance. Figure

16 demonstrates the same Astec Cellulose DMP column used alternately in normal
phase and POM mobile phases. Performance values appear in the figure.

Figure 13. Homatropine

column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 ym particles (51098AST)
mobile phase: 0.1% v/v DEA in methanol

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL

sample: homatropine (2 mg/mL in mobile phase)

Figure 14. Indapamide

column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 ym particles (51098AST)
mobile phase: 0.1% w/v ammonium formate in methanol

flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL

sample: indapamide (2 mg/mL in mobile phase)
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Figure 15. Ketoconazole

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 pm particles (51098AST)
mobile phase: acetonitrile
flow rate: 0.5 mL/min.

temp.: 25 °C

det.: UV, 230 nm

inj.: 2 uL

sample: ketoconazole (2 mg/mL in mobile phase)
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Table 2. Performance of Astec Cellulose DMP in Polar Organic Mode (POM)Column: Astec Cellulose DMP, 15 cm x 4.6 mm
I.D., 5 pM particles (51098AST), flow rate: 0.5 mL/min., temp.: 25 °C
*Warfarin mobile phase: 100:0.2:0.1, methanol:acetic acid:TEA

Mode:

MobilePha
se:

Compoun

POM-Methanol

0.1% v/v DEA In Methanol

1. Peak Selectivity

POM - LC-MS Conditions

0.1% w/v Ammonium
Formateln Methanol

t, Peak 1 Selectivity

POM - Acetonitrile
(no additives)

100%Acetonltrlle

t, Peak 1 (m

Selectivity
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Oiperodon 6.63 3.94 5.86 3.92 9.76 8.08
Egmatropl 4.27 2.02 3.68 2.00

Iendapamld 4.71 2.32 4.66 2.26

Ketoconaz 18.47 1.19
ole

Mianserin 6.06 1.33 6.15 1.43 5.28 1.26
Trogel's 7.37 1.14 7.41 117

8ase

Warfarin* 6.16 1.31

Figure 16. Stable Performance After Repeated NP-POM Cycles

columns: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 ym particles (51098AST)
mobile phase (normal phase): 10:90, IPA:heptane

mobile phase (POM): 0.1% w/v ammonium formate in methanol

flow rate: 0.5 mL/min.

temp.: 25 °C

sample: TSO (normal phase) or mianserin (POM)

det.: UV, 254 nm

inj.: 2 uL

SFC Chiral Separations

SFC (supercritical fluid chromatography) is gaining in popularity, especially for chiral
separations, due to its speed advantages over HPLC. The CO:; is readily removed
from the eluate, which makes it ideal for prep. DMPC-derivatized cellulose is widely
used for chiral separations by SFC, both analytical and prep. The Astec Cellulose
DMP works well in SFC mode, providing rapid separations with excellent selectivity.
For example, Figure 17 shows the SFC separation of a mixture of six
diastereomers of a single compound in less than four minutes on Astec Cellulose
DMP. As a testament to its utility as a screening tool, the durability of Astec
Cellulose DMP permits rapid (ballistic) gradients of methanol, ethanol or IPA in

CO, with long column lifetime and low backpressure, but without significant column
bleed (Figure 18).

Figure 17. Rapid SFC Separations



column: Astec Cellulose DMP, 15 cm x 4.6 mm |.D., 5 pm particles (51098AST)
mobile phase: 10% ethanol in CO,

flow rate: 3 mL/min.

temp.: 35 °C

pressure: 100 bar

det.: UV, 220 nm

inj.: 5 uL

sample: six diastereomers of a single compound (proprietary drug substance)

Figure 18. Stability and Resolution under Ballistic SFC Gradients

column: Astec Cellulose DMP, 15 cm x 4.6 mm I.D., 5 pm particles (51098AST)
mobile phase: 10% ethanol in CO,

gradient: 5-65% methanol in CO,; hold 1 min.flow rate: 4 mL/min.

temp.: 35 °C

pressure: 100 bar

det.: UV, 220 nm

inj.: 5 uL

sample: warfarin, 2 mg/mL
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SFC data for Figures 17 and 18 kindly provided by Dr. Christina Kraml, Lotus
Separations, LLC, Princeton, NJ.

Ideal for Preparative Applications

A characteristic of the polysaccharide-based CSPs that has contributed to their
popularity is their utility for preparative applications. Although there are many
factors to consider in a preparative scale up, the particle contribution comes
primarily from the amount of available stationary phase and to what degree it
resolves the enantiomers. When we designed the Astec Cellulose DMP, we sought
to achieve the high sample loading and throughput that chiral chromatographers
have come to expect. The sample loading (mg per injection) of Astec Cellulose
DMP is comparable to Competitor D (Figure 19). An example of the scale-up of an
analytical separation (4.6 mm I.D. column) to a preparative scale (21.2 mm 1.D.) is
shown in Figure 20 for the anti-Alzheimer's drug BAY 73-6691.

Figure 19. Loading Capacity



columns: 15 cm x 4.6 mm |.D., 5 ym patrticles
mobile phase: 10:90, IPA:hexane
flow rate: 1 mL/min.

temp.: 28° C
det.: UV, 210 nm
inj.: 100 pL
sample: trans-stilbene oxide (TSO), 0.05 — 50 mg/mL
10
-m— Astec Cellulose DMP
8
- —+— Competitor D
S
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Sample Mass per Injection (TS0, mg)

Figure 20. Scale-Up Example

columns: Astec Cellulose DMP, 5 uym particles

mobile phase: 80:10:10, heptane:methyl tert-butyl ether (MTBE):ethanol
temp.: 25 °C

det.: UV, 230 nm

sample: BAY 73-6691 in mobile phase

Analytical:

dimensions: 15 cm x 4.6 mm 1.D. (51098AST)
flow rate: 0.5 mL/min.

inj.: 10 uL (2 mg/mL)

Preparative:

dimensions: 25 cm x 21.2 mm 1.D. (51103AST)
flow rate: 13 mL/min.

inj.: 5000 pL (3.3 mg/mL)
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m “:L/GI\“
N ;
F - ‘(

Analytical Evaluation of preparative fractions on analytical column

- % Enantiomerc axcess

of Peak 1 = 1008

9% enantiomernc excess
f Poak 2 = 99 8%

Min

76 stacked injections were made, processing a total of 10 grams of racemic material




Complementary to the Other Astec CSPs

Cellulose DMP is the latest addition to the Astec line of high-quality chiral stationary
phases manufactured by Sigma-Aldrich. Other Astec HPLC CSPs include
CHIROBIOTIC, CYCLOBOND, P-CAP, P-CAP-DP, CLC-L, and CLC-D. Astec
CHIRALDEX and Supelco DEX are the market leaders for chiral GC separations.
The HPLC CSPs are complementary to each other in terms of selectivity and
mobile phase compatibility. This means:

o lItislikely that at least one Astec CSP will give the necessary selectivity.
Incorporating Astec Cellulose DMP, CHIROBIOTIC and CYCLOBOND in
your HPLC or SFC screening protocol will give at least 90% success rate.

e Multiple Astec CSPs may provide the necessary enantioselectivity, but one
may operate in a preferred mobile phase system, one that is more
compatible with the detection mode, or provides better analyte solubility or
shorter retention time, or many other considerations. For example, polar ionic
CHIROBIOTIC mobile phases are ideal for LC/ESI-MS.

« Different CSPs may provide reversal of elution order, a useful attribute for
prep and for low-level detection of the presence of an unwanted enantiomer
in large excess of the opposite enantiomer (trace analysis).

The wide choice of CSPs in the Astec line means they cover many different areas
of interest within chiral chromatography. Some of these areas are captured in Table
3. View the complete product listing of Astec Cellulose DMP columns.

Table 3. Techniques, Applications, and Fields of Use for Astec Chiral Phases

Astec Aste

Astec Astec Astec p. c Astec
Cellulose CHIROBIO CYCLOB CAP CLC CHIRAL
DMP TIC* OND™ — = DEX*
Routine
Chiral % % 0 0 > v
Column
Screening
Normal
Phase HPLC v - : v > >
SFC v 0 O 0 > >
Reversed-
Phase HPLC > v v > : >
Hydrophilic
Interaction
HPLC > v/ > > > >

(HILIC)

Supelco
DEX™



Polar
Organic
Mode
(HPLC)

Polar lonic
Mode
(HPLC)

Ligand
Exchange
Mode HPLC

Gas
Chromatogra
phy (GC)

Prep (LC
and/or SFC)

Polar/lonic
Analytes

Amino Acids,
Peptides

Non-
Aromatic
Organic
Acids

Mass Spec
(LCI/ESI)

Mass Spec
(LC/APCI)

Mass Spec
(GCIMS)

Bioanalysis
(drugs in
biological
fluids)

Highly
suitable



Marginally

suitable, or
limited to
specific
applications
Not suitable
nor
recommend
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Materials
Product No. Description
® : . .
51100AST Astec® Cellulose DMP Chiral HPLC Column5 pm particle size, L x I.D. 15 cm x
_— 2.1 mm
® H . .
51098AST Astec® Cellulose DMP Chiral HPLC Column5 um particle size, L x 1.D. 15 cm x
E— 4.6 mm
® 1 H . .
51104AST Astec® Cellulose DMP Chiral HPLC GuardCartridge, 5 uym particle size, L x
=== |LD.2cm x 2.1 mm, pkg of 2 ea
® i . .
51099AST Astec® Cellulose DMP Chiral HPLC Column5 um particle size, L x 1.D. 25 cm x

Anmatbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropoa (4722)40-23-64
BnaroseweHck (4162)22-76-07
BpsHck (4832)59-03-52
BnaguBocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnaaumup (4922) 49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHGypr (343)384-55-89

4.6 mm

WxeBck (3412)26-03-58
WBaHoBO (4932)77-34-06
WUpkyTck (395)279-98-46
Kasanb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
Kemeposo (3842)65-04-62
KupoB (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Kypran (3522)50-90-47
Nuneuk (4742)52-20-81
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https://supelco.nt-

MarHuToropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HaGepexHble YenHbl (8552)20-53-41
HwxHuin HoBropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosbpbcek (3496)41-32-12
HoBocubupck (383)227-86-73
Hosbpbck (3496)41-32-12

OmMck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mcko. (8112)59-10-37

Poccusa (495)268-04-70

rt.ru || suz@nt-rt.ru

Mepmb (342)205-81-47
PocToB-Ha-loHy (863)308-18-15
Pasanb (4912)46-61-64
Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-MNMeTepbypr (812)309-46-40
CapaTtoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdpepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coum (862)225-72-31
CraBpononb (8652)20-65-13
CbIKTbIBKap (8212)25-95-17
CypryTt (3462)77-98-35
TamboB (4752)50-40-97

KasaxcraH (772)734-952-31

TBepb (4822)63-31-35
TonbAaTk (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
Ynan-Yna (3012)59-97-51
YnbsAiHOBCK (8422)24-23-59
Ydpa (347)229-48-12
XabapoBck (4212)92-98-04
Yeb6okcapsbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosey, (8202)49-02-64
Yura (3022)38-34-83
SAKyTCK (4112)23-90-97
ApocnaBnk (4852)69-52-93
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