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ABSTRACT

Crystal structure optimization studieswere performed on one of of selenium
containing heterocyclesnamely 3-cyano-4-methyl-quinoline-2(1H)selenone
(C,,HgN,Se) which consider good model to investigate role of selenium-ion
and its effects on the structural and micro-structura features of selected
selenone. Visualization of molecular structure of selenium containing moi-
ety was accurately investigated. The theoretical investigations were con-
cerned by bond distances, torsions on angles of investigated compound to
clarify role of H-bonding on the structure formed. Beside comparison with
other crystal data to optimize crystal structures of substituted selenones

which found monoclinic crystal form with P 21/c space group.
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INTRODUCTION

Itiswell knownthat thequinolinering systemisan
important structural unit widely existingin alkaloids,
thergpeuticsand syntheticand ogueswithinteresting bio-
logica activitied3. A largevariety of quinolinederiva
tiveshave been used asantimaarid, anti-inflammatory,
antiasthmatic, antibacterid, antihypertensveand plate-
let derived growth factor receptor tyrosine kinase
(PDGF-RTK) inhibiting agents*®.

Recent studiesreved that theintra-molecularly sta
bilized organo-selenium and sulfur compoundsplay an
important rolein the catal ytic antioxidant activity®.
Since, Seresembles sulfur (S) in many of itsproper-
ties, itisisosteric®9. Thebiologica and pharmaceuti-

cal activitiesof different selenium compounds are of
specia interest becausethey areactive sitesof alarge
number of <€ selenium »dependent enzymes, such as
glutathione peroxidase (GSHPx)!°Y and helpin pre-
vention of cancer™, Inthesamefield of research, re-
sults of many studies®3* have related Se deficient
bioavailability and intake to human cancer mortality.
New synthetic < selenium »compounds may provide
away to minimize toxicity associated with higher
< selenium» intake. Recently, several forms of
organosa enium have been studied for their cancer pre-
ventiveactivities. Thedigtary p-methoxybenzenesdenadl,
asyntheti c organosel enium compound, wasfound to
inhibit azoxymethane-induced hepatocarcinogenesisin
ratswithout clinical signsof toxicity™.
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Recently Jasinskiaet al.['9 wereinvestigated syn-
thes's, crystal structuresand theoreticd studiesof four
Schiff bases derived from 4-hydrazinyl-8-
(trifluoromethyl) quinolinetrying to optimizethestruc-
ture of these compounds. Many researchweredevoted
to understand crystal structure, effect of substituent’s
onthedifferent crystallographic dataobtained from
snglecrystal dataand their biologica and cataytic ac-
tivity of substituted pyriding*’-4,

Themajor goa of the present investigationisto
optimizecrystal structureof substituted quinolineand
comparing thetheoretical crystallographic dataof se-
lected selenium containing s mplest hetero-cyclesuch
as 3-Cyano-4-Methyl-quinoline-2(1H) selenone
(C,,H N, Se) with experimenta data. Beside confirm-
ing thevalidity of using XRD- powder diffraction as
quantitativetool for estimating different phasesfor small
nucleus of organic compound. Furthermore accurate
investigations of micro-structural parametersthat re-
gponsiblefor their biologica activity.

EXPERIMENTAL

CH;

O’

=

N SeH
3-cyano-4-methylquinoline-2(1H)selenone (C,H N, Se)

Thecompound of seenium containing hetero-cycles
namely, 3-cyano-4-methylquinoline-2(1H) selenone
(C,,H N, Se) was carefully synthesized and structur-
ally established by one of theauthorsthemselves see
ref .12 according to thefollowing briefs.

A mixtureof thecorresponding chloro-quinolinede-
rivativel (2.02g, 10 mmol), ssleniummeta (1.0g, 12
mmol) and sodium borohydride (1.2 g, 32 mmol) was
refluxedin ethanol (50 mL) for 5 h. The mixturewas
cooled and poured in cold HCI. The solid precipitate
wasfiltered, dried, and recrystalized from ethanal.

MSm/z (Yref. int.): 248 (18) [M*], other impor-
tant fragments 207; (5), 167 (25), 140 (100), 113 (20).
M.P. 298-300°C, Mwt (247.15); IR: 2200 (CN).
1IHNMR: DMSO-d, : 14.95 (s, 1H SeH, exchange-
able); 7.40 - 8.10; (m, 4H Ar-H); 2.70 (s, 3H, CH,)

Thedetail sof spectroscopic and structurd datawas

reported inrefe.?,
X-ray diffraction (XRD)

The X-ray diffraction measurements (XRD) were
carried out at room temperature on thefineground 3-
Cyano-4-methylquinoline-2(1H)sdenone (C,H,N,Se)
intherange (20 =10-70°) using Cu-K a radiation source
and acomputerized [ Steo-Germany] X-ray diffracto-
meter with two thetascan technique. A visuaized stud-
iesof crystal structurewere made by using Diamond
Molecular Structureverson 3.2 package, Germany and
Mercury 2.3-BUILD RC4-UK. A visudization study
madeisconcerned by matching and comparison of ex-
perimenta andtheoretica dataof atomicpositions, bond
distances, oxidation statesand bondtorsononthecrys-
tal structure formed. Some of these data can be ob-
tained free of chargefrom The Cambridge Crystallo-
graphic Data Centre via www.ccdc.cam.ac.uk/
data_request/cif, or by emailing data request
@ccdc.cam.ac.uk, or by contacting |CSD-Fiz-
Karlsruhe-Germany.

Scanning e ectr on-micr oscope (SEM)

Scanning electron microscope (SEM) measure-
mentswerecarried out using small pieces of prepared
sampleson different sectorsto estimate the actual mo-
lar ratiosby using “TXA-840, JEOL-Japan” attached
to XL 30 gpparatuswith EDX unit, accel erant voltage
30kv, magnification 10x up to 500.000x and resolution
3 nm. Thesampleswere coated with gold.

RESULTSAND DISCUSSIONS

Structur al measurements

Sructural identification

The X-ray diffraction of pure 3-cyano-4-
methyl quinoline-2(1H)sdlenone(C  HN,Se) Whichre-
crystalized from ethanol was performed and supported
by singlecrystal datasupplied from |CSD-data bank
Karlsruhe Germany see TABLE 1.

Analysisof the corresponding 260 values and the
interplanar spacing d (A°) by using computerized pro-
gram proved that the compound ismainly belongsto
monoclinic crystal structurewith P21/c spacegroup as
confirmedin crystallographicdatain TABLE 1.

Figure 1 Showstheexperimental XRD-profilere-
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corded for highly pure solid product of 3-cyano-4-
methylquinoline-2(1H) selenone(C ,HN_,Se) themost
intenserefl ection pesksof monodlinic phasewasmarked
withredsquaresasclear inFigure 1 . Theindexed pesks
arerepresenting the ma or monoclinic phasein case of
powder diffraction whilethe non-indexed reflections
refer toimpurity phases. To confirm thevalidity of using
XRD- powder diffraction asquantitativetool for esti-
mating different phasesfor smal nucleusof organiccom-
pound (Quinolinenucleus) avisuaized XRD- for single
crystal of 3-cyano-4-methylquinoline-2(1H)selenone
(C,,H N Se) was constructed depending up on lattice
coordinates of puresinglecrystal asclearinFigurel, .

TABLE 1: R.T. crystal dataof 3-cyano-4-methyl-quinoline-
2(1H)selenone(C, . H_N.Se).

11 '8 "2

Formula

Formula weight
ICSD-Code-767,163
Crystal size (mm)

(C11HgN2Se)
408.22

051x0.35x0.31

Crystal system Monoclinic

Space group P 21/c

Formulaweight (247.15)

a(hd) 8.4995(3)

b(A) 14.0844(5)

c(A) 14.1922(6)

a(®) 20

B(® 98.076(4)

Y (%) 90

Volume (A3) 1662.51(11)

z 4

Dcalc (Mg m?3) 1731

F(©O00) 816

Reflections, total 10,971

Reflections, Ind [R(int)]  4909(0.0287)

fmax (°) with Cu Ka 32.33

R, Rw [I > 26(1)] 0.0441, 0.0819

Goodness of fit on F2 0.890

(Ap)max/min (¢ A?3) 0.347/?0.387

M easurement GEMINI (Oxford Diffraction,
2007)

Refinement Full-matrix least-squares on F2
(SHELXL97)

The comparison between the fundamentd finger-
printsof experimental lines (thosewith red squares) for
3-cyano-4-methyl quinoline-2(1H) selenonein Figure
1 withthoseinFigure1, onecan observethat themost

—== Pyl Paper

intensereflection pesks(lineswith [002], [011], [102],
[014],[113] and [025]) arelocated nearly inthe same
position at two theta~ 4.2, 12.4, 15, 18, 21, 24 and
32 respectively. Thedifferences between thetwo posi-
tionslessthan haf thetadueto different kindsof hydro-
gen bonding environment inddetheunit cell of packing
3-cyano-4-methylquinoline-2(1H)selenone
(C,,HN.Se). Theseresultsareinfull agreement with
thosereported by!?62" who were confirming that there
are strong correl ation between theintermolecular H-
bonding and solid crystal structure of theinvestigated
compound.

800 ~ [102]
=
800 |- -

Experimental XRD-profile
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Figurel : R.T.experimental XRD-profilerecorded for 3-

cyano-4-methylquinoline-2(1H) selenone, wherered squar es

=monoclinic purephasewith P21/c spacegroup.
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Theoritical pattern for 3-Cyano-4-methylquinoline-2(1H)selenone (C11H8N2Se)

Figurel, : Theoretical pattern XRD-profilerecorded for 3-
cyano-4-methylquinoline-2(1H) selenone.

For accurateidentification of pesk positioninthe
caseof experimental XRD-profilesFigures1cwascon-
structed ashigh resolution zoomindiffractograminthe
range of two theta=1-6 ©.

It was concluded that characteristic experimental
linewith reflection peak (lineswith [002]) waslying
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accurately at two thetadegree (2theta=4.7) whichis
identical tothe samelineinthevisuaized XRD-profile
seeFigure 1. Furthermorethemost intensereflection
linel indexed by [102] in experimental XRD liesat
two theta= 17.7 whichisidentical value to that re-
cordedinvisuaized XRD asclearinFigure 1.

Figure 1, displaysthedifferent typesof intermo-
lecular hydrogen bonding that could befound together
inthe3D-unitcdl of 3-cyano-4-methylquinoline-2(1H)
sdlenone caus ng theformation of H-bonded monodlinic
crystal Sructure.

[002]

|
1 2 3 4 - 6
Two Theta Degree

Figurel_ : High-resolution XRD-profilerecorded for 3-cy-
ano-4-methylquinoline-2(1H) selenone.
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3-Cvano-4-methvlquinoline-2(1H)selenone (C1;HsN:Se)
3D-Framnet Formed Though Inter-AMolecular-H-Bonds
Figurel,: Possibilitiesof H-bond insdecrystal latticeof 3-
cyano-4-methylquinoline-2(1H) sdenone.

From Figure 1, onecanindicatethat therearefive
types of H-bonding two areintra-H-bond in the same
moleculeof 3-cyano-4-methylquinoline-2(1H) sdenone
whichareSe...H....CN and Se....H....N while the
others three inter-H-bond are Se...H.....N and
Se....H....Seand Se..

hydrogen bonding are responsible for forming 3D-
framnet of 3-Cyano-4-methylquinoline-2(1H) sdenone
assolidcrystal.

Venkatachadam et d . repoted that the are strong
correlation between sructurd variationimpartsmolecu-
lar anisotropy (H-bonding) insolid stateby preferentialy
forming intermol ecular and intramol ecular hydrogen
bonds. In particular examination of crystd structureof a
group of structurdly smilar compoundsrevededtheim-
portance of theindividua groupsintheir structureand
how they influencethemol ecul ar latticeframework.

Sructural visualization of 3-cyano-4-methylquino-
line-2(1H) selenone

To confirmthecrystalographic dataobtainablefrom
experimental XRD and singlecrystal datareportedin
TABLE 1 avisudized unit cel withminimum 90 atoms
was constructed by using both of DIAMOND -1M-
PACT CRY STAL-Germany/andMERCURY 2.3Build
RC4-UK visudizer - seeFigure2,,2,, TABLES?2, 3,
4,5 and 6.

The study concerned by matching and comparison
of lattice constants, torsion of bonding, bond lengths,
|attice volume, atomic coordinates and symmetry op-
erdion.

Figure 2a,b show thegeometry of four moleculesof
3-cyano-4-methylquinoline-2(1H) sdenoneand display-

Monoclinic Phase with
P21/c Space Group

3-Cyano-4-methyvlquinoline-2(1H)selenone (C;; HgN-Se)
Figure 2, : Unit cell of 3-cyano-4-methylquinoline-2(1H)

..H...NC. These five types of selenonewith P21/c spacegroup.
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Se
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SeH
3-Cyano-4-methvlquinoline-2(1H)selenone (C;;HgN.Se)

Figure 2_: Geometry of four molecules of 3-cyano-4-
methylquinoline-2(1H) selenone showing different envi-
ronment surrounded selenium ion.

ing different environment surrounding sdeniumatomand
unit cell of 3-cyano-4-methylquinoline-2(1H) selenone
respectively. Quinolinenudeushasthreesubdtituent R =
Se...H,R,=CN, R,=CH,. Themoleculesarestrongly
hydrogen-bonded two/three-dimensional sheets. The
mean separati on between the sheets of moleculesis~
3.521 (7)A°, corresponding to~ quarter of the ¢ axis.
Thereareno stackinginteractionsinthisstructure. The
mol eculesform amesh and the symmetry-rel ated mol-
eculesintheadjacent planeslieaboveor bel ow thegaps
inthemesh. Thereareno stronginteractionsvisiblebe-
tweenthemolecular layersingdeunit cel.

It was observed that selenium hasimportant roleas
nucl eation center such that sdenium canformfivetypes
of H-bonding as clear in Figure 1, two are intra-H-
bonds in the same molecule of 3-cyano-4-
methylquinoline-2(1H) selenone which are
Se...H....CNand Se....H....N while the other three
inter-H-bond are Se...H.....N1, Se....H....Se and

Theobserved changesinthe Se....H distances in
thefully protonated structures are small and may be
dueto someuncorrected experimentd error. Theshape
of the hydrogen-bond potential-energy well must
changeduetodight changesintheloca environment as
suggested by Wilson,

FromTABLE 2it was observed that therearemore
than onetypeof hydrogen bonding asclear inTABLE
2namely N,....H, =0.864(3) A, Se,....H, =0.819(4)
A,Se,....H =0.822(1)A, N ...H,=0.818(3) A and
Se....H, =0.825(4) A.

—== Pyl Paper

TABLE 2: Someselected bond distancesand anglesinside
unit cell of 3-cyano-4-methylquinoline-2(1H) selenone.

Symm. di,A  atom3 Symm. disA Angle

Atom; Atom,

Op2 Op3 213
Sl C2  xyz 17564 He ouY 22717 125123
N1|Cl1 H2 X, ¥,z 08198 H1 X, ¥,z 0.8202 109.494
H2  xyz 08198 H2 %1V 10132 12165
HL  xyz 0802 H1 l'Xl’_i'y’ 19109 13418
Cll xyz 14185 HL 02V 10100 119384
HL 2%2Y 19100 W2 X1V 19132 118785
1-z 1z
H6 X, ¥,z 19666 H7 X, ¥,z 1.9668 47.016
H7 X, ¥,z 19668 C3 X,Y¥,z 24083 54.437
C3 X, ¥,z 24083 H3 X,Y¥,z 24352 48.549

For non-hydrogen bondingas Se -C,, Se-C,, and
Se -C, bond distanceswerefound tobed, , 1.754(5),
1.413(5) and 2.408(6) A respectively while some of
hydrogen-bonded distances arefound to be 0.823(4),
0.814, 1.966(6) and 1. 966(6) A respectively corre-
spond to Se-H,, Se-H,, Se-H, and Se-H, bond
distances.

These observations confirm that selenium anion
meakeas nucl egtion center through different possibilities
of H-bond formation that enhance 3D-nucl eation pro-
cessof 3-cyano-4-methylquinoline-2(1H) selenone.

Thefivepossihilitiesof H-bonding asclear in Fig-
ure 1, two areintra-H-bondinthesamemoleculeof 3-
cyano-4-methylquinoline-2(1H) selenonewhich are
Se...H....CNand Se....H....N while the others three
inter-H-bond are Se...H.....N, Se....H....Se and
N1....H...N2C.

Thesetypesaredightly short in contrast with nor-
mal H-bond compared with smilar hydrogen bondsre-
ported in® since O—H and H....O distances show
no abnormalitiescomparedwithO—H. ...O hydrogen
bondsof similar length Steiner and Saenger™ reported
that thereisno evidence of disorder intheanisotropic
displacement parametersof theprotons. Thesedistances
reportedinTABLE 2, 3,4, 5, 6lieintheregionwhere
the proton position has been found to be near the cen-
tre of the hydrogen bond.

Theandysisof structura propertiesof monoclinic
phase showsthevaues of salected bondstorsioninthe
packing unit cell of 3-cyano-4-methylquinoline-2(1H)
selenone Figure 2, the torsion on the most cases are

ey, P alzrioly Science
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equilibrated thet reflect the high sability insgdeunit cell.
Theseequilibrated bondssuch asC -N -Se -H, with
positive48.56(3) and C,..N.,..Se,..H,, with negatively
value-45.56(3) consider good mode that reflects sta-
bility of |attice.

TABLE3

Symm. Symm Angle

Atom; Atom, Op2 di,A  atom3 Op3 disA A213

H2 NICL xy.z 08198 H2 ‘%1 11262 150004

N1|Cl1 x,y,z 08198 H1 X,y,z 1.3392 35.263

N1|Cl1 x,y,z 08198 Cl1 x,y,z 18599 45976

NIC1 xy.z 08198 Nic1 % Y 10132 167.8%

NIC1 xy.z 08198 H1 %2V 23374 4950

He Y%V 1125 ML xy,z 13392 158402

Wz %1V 11252 i1 oxy.z 18509 132404
TABLE4

Symm. Symm. Angle

Atom; Atom, Op2 di,A atom3 Op3 disz A A213

C5 C4 x,y,z 14053 C6 Xx,y,z 14122 123.442

C4 x,y,z 14053 Cl10 x,y,z 14177 118.071

C4 x,y,z 14053 C7 X,y,z 2.3946 152.777

C6 x,y,z 14122 C10 x,y,z 14177 118.486

C6 x,y,z 14122 H3 x,y,z 2.0295 99.901

C10 x,y,z 14177 H3 Xx,y,z 2.0295 141.611

C10 x,y,z 14177 C3 Xx,y,z 24159 89.263
TABLES

Symm. Sym. Angle

Atom; Atom, Op2 di,A Atom3 Op3 dizA A213

C6 H4 x,y,z 09302 C7 x,y,z 1.3537 119.987

C7 Xxvy,z 13537 C5 x,y,z 14122 119.923

C5 x,vy,z 14122 C8 x,y,z 24259 90.480

H5 x,y,z 19778 C10 x,y,z 24319 113433

C8 Xx,y,z 24259 C4 x,y,z 24813 118.681

C10 x,y,z 24319 C4 x,y,z 24813 59.026

TABLE 4-6 explain some sd ected bondsanglesin
the packing unit cell of 3-cyano-4-methyl quinoline-
2(1H) selenone. Onecanindicatethat noviolationin
most of bond distancessuchasH,...N,...H,d, ,=
0.8198 A and d, ,=1.125(2) A or angles as clear in
TABLE 4, 5, 6. The angles with selenium center as
(H,Se,N,™) = 89.5(1)° are good example for repre-
senting stability of this 3-cyano-4-methylquinoline-
2(1H) selenonethat enhanced by H-bonds as proved
ingructureandysisinthepresent investigations.

Wotoviolsy Science ( mm—

TABLE®6
Atom; Atom, 533221 di,A atom3 S)érg?; disA AAr;gISe
Cl0 N2 xy,z 13752 C5 x,y,z 14177 120.802
C5 x,vy,z 14177 C9 x,y,z 14231 120.762
C9 x,y,z 14231 C2 x,y,z 22789 148.570
C2 x,vy,z 22789 C6 x,y,z 24319 121.354
C8 Xx,y,z 24163 C4 x,y,z 24207 121.548
C4 x,y,z 24207 C6 Xx,y,z 24319 61505
Cl1 H6 x,y,z 09696 H7 x,y,z 0.9701 107.961
H7 X, y,z 09701 N1|C1 x,y,z 1.4185 109.418
C3 Xxvy,z 15001 H2 x,y,z 1.8599 105.514
H2 x,y,z 18599 H1 x,y,z 18600 42.201
H6 Cl1 x,y,z 0969 H7 x,y,z 15689 36.030
H7 x,y,z 15689 N1|C1 Xx,y,z 1.9666 66.501
N1Cl1 x,y,z 19666 C3 X,y,z 2.0386 73.902
H2 x,y,z 2099 H1 x,y,z 22903 35.185
Sel 10232’ 22717 H1 x,y,z 22903 97.341
H7 Cll x,y,z 09701 H6 x,y,z 1.5689 36.009

SE-micr oscopy measur ements

Figure (3a-c) show the SEM-micrographs for
pure 3-cyano-4-methylquinoline-2(1H) selenone
applied on the ground powders that prepared in
ethanolic solution.

Theaveragegrain Szewascdculated and foundin
between 0.91and 3.71um.

TheEDX examinationswas performed on random
spotsinthesame sampl e confirmed and are consi stent
withour XRD andysisfor monoclinic phasewith P2, /c
spacegroup, such that thedifferencesinthemolar ra-
tiosEDX arefitted with molecular formulaof 3-cyano-
4-methylquinoline-2(1H) selenone. From Figure (3a-
c) itissodifficult to observeinhomogeneitiy withinthe
micrograph dueto that the powdersused arevery fine
andtheparticleszeestimated istoo small.

Thegrain sizefor 3-cyano-4-methylquinoline-
2(1H) selenone monoclinic -phase was cal cul ated
according to:

Scherrer’s formulal®y,

B =0.87A/D cos0(1)

whereD isthecrystallinegrainsizein nm, 6, half of
thediffraction anglein degree, A isthewavelength of
X-ray source (Cu-Ko) innm, and B, degree of wid-
ening of diffraction peak whichisequal tothediffer-
ence of full width at half maximum (FWHM) of the
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peak at the same diffraction angle between the mea-
sured sample and standard one. From SEM-maping,
theestimated averagegrain szewasfoundto be (1.13
and 2.91um) which is relatively large in comparison
with that cal cul ated applying Scherrer’s formula for
pure 3-cyano-4-methylquinoline-2(1H) selenone
monoclinic -phase (D ~0.73 pm). This indicates that,
theactud gransizeinthemateria bulkissmaller than
that detected on the surface morphology. Similar be-
havior wasreported by[32'341.

| : o
i 4% ’
e A B
o TP A 4 gt

1F; [
\Figdal €08 1
Lpm

15k K18.6088 nBeBes

13k K3.,308
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Theseresults estimated from Scherrer’s calcula-
tionsare consi stent with those deduced from structure
visualization of 3-cyano-4-methylquinoline-2(1H)
seenoneinthecurrent sudy inwhich sgeniumionmake
asnucleation center through different possibilitiesof H-
bond formation that enhance and reinforce 3D-nucle-
ation process of 3-cyano-4-methylquinoline-2(1H)
selenone and consequently lead to corresponding de-
crease in the grain size estimated of 3-cyano-4-
methylquinoline-2(1H) sslenone

Jum B@@Ma7T 15kV ¥2,0808

Figure3_ : Scaningelectron micrographscaptured for pure3-cyano-4-methylquinoline-2(1H) selenonewith threediffer ent

magnification factors(a) 1 pm (b) 5 pm and (c) 10 pm.

CONCLUSIONS

Theconclusiveremarksinsidethisarticlecan be
summarized inthefollowing points;

1- Compound 3-cyano-4-methylquinoline-2(1H)
selenoneis mainly belongsto monoclinic crystal
structure with P21/c space group as confirmedin
crystall ographic dataand visualized studly.

2- XRD- powder diffraction could used as quantita-
tivetool for estimating different phasesfor small
nucleusof organiccompoundsasquinolinenucleus.

3- Therearefivetypesof H-bondingtwo areintra-H-
bond in the same molecule of 3-cyano-4-
methylquinoline-2(1H) selenone which are
Se...H....CNand Se....H....N while the others
two inter-H-bond are Se...H.....N and
Se....H....Se, these five types of hydrogen bond-
ing areresponsi blefor forming 3D-framnet of 3-
cyano-4-methylquinoline-2(1H) selenoneassolid
array materid.

4- Thevisudizedinvedtigationsexhibited goodfitting

with experimentd data.

5- Theaveragegrain szewascadculatedandfoundin
between 0.91 and 3.71um which is relatively high
incontrast with that cal culated throughly applying
Scherrer’s formula for pure 3-cyano-4-
methylquinoline-2(1H) sdenonemonodlinic-phase
(D ~0.73 um).
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