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Abstract. The crystal structure analysi$ bis(mefloquin-
ium) chloride p-fluorobenzenesulphonate salteals a rare
example of a kryptoracemate given that the catéxébit a
non-crystallographic enantiomeric relationship.e Tonfor-
mations of the cations are based on a skewed lettgth
the (piperidinium-2-yl)methanol group sitting alnhasrmal
to anddirected away from the quinolinyl residue. Thesmo
prominent feature of the molecular packing is therfation
of supramolecular helical chains along #axis, being sus-
tained by pairs of hydroxyl-O=HD (sulphonate), piperi-
dinium-N-H-O (sulfonate) and piperidinium-N-tCl hy-
drogen bonding. Geometric and Hirshfeld surfaceyeses
of the crystal structure shows significant diffeses in su-
pramolecular aggregation between the cations duheo
presenceof different anions and this is the likely reagon
the observed kryptoracemic behaviour.
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I ntroduction

The quinolinyl-derivative, mefloquine, Fig. 1, mdactured
and used as the racenagthro-mefloquine hydrochloride,
ie. [R, S)-(2-{[2,8-bis(trifluoromethyl)quinolin-4-yl](hy-
droxymethyl)piperidin-1-ium chloride, has been usesdan
anti-malarial drug since 1971 [1], branded, forragée, as
Lariam®, Mephaquin® and Mefliam®. More recentliget
anti-bacterial [2, 3], anti-mycobacterial [4-6] aaati-cancer
[7] potential of mefloquine and derivatives hasrbawesti-
gated. With these applications in mind, it is sotprising
that there have been several crystal structuresrtezp for
analogues of the mefloquinium cation and of relsgecies
(vide infra). Generally, the crystallographic saesdhave re-
vealed a similar conformation for the mefloquinigations
in all the characterised salts. However, the mtdecular
arrangements differ appreciably depending on thereaf
co-crystallised species. During the course of stigations
of mefloquinium cations, the title salt, bis(mefldgium)
chloride p-fluorobenzenesulfonafie.was isolated and char-
acterised crystallographically. The asymmetric wfithis
salt comprises two independent cations, a chlait® a p-
fluorobenzenesulphonate anion. The curious observes
that the cations are pseudo racemic, i.e. one b&if- con-
figurations of the chiral centres, and the otheritgS,R-
configurations. Such behaviour in crystallograplag been
given the term “kryptoracemate”, terminology asedbto
Ivan Bernal [8] where the Greek-derived prefix, o, re-
fers to the hidden racemic nature of the compound.
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Fig. 1. Chemical structure of [2,8-bis(trifluoromethyl)qolin-5-
yl](piperidin-2-yl)methanol, mefloquine.

Under normal circumstances, if species, e.g. médscu
can pack about a centre of inversion, they will I9] so
kryptoracemates are rareCrystallographic criteria include
i) the compound must crystallise in one of the @hrgke
space groups (i.e. devoid of inversion centrestooy inver-
sion axes, glide planes or mirror planes), and'iiy usually
greater than 1 (unless the molecule lies on aiootatxis).
The phenomenon of kryptoracemates in organic systerm
been surveyed recently by Fabian and Brock [11].thls
review it was noted that kryptoracemates compridg 0.1
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% of all structures implying tha®9.9 % of racemic com-
pounds, molecules with meso symmetry and achirdémo
cules will crystallise about a centre of inversioihile the
focus here is upon organic molecules, kryptoracesate
also found in organometallic compounds [12]. Heréhe
crystallographic characterisation of a mefloquinisatt (L),
an example of &ryptoracemateis described along with an
analysis of its Hirshfeld surface.

Experimental

Synthesis and characterisation

To a solution of mefloquinium chloride (2 mmol) ape
fluorobenzenesulphonyl chloride (2 mmol) in acetd¢ae
ml) was added sodium hydroxide (3 mmol). The reacti
mixture was gently heated for 30 minutes and sieleast
room temperature. The crystals of the title compluvhich
slowly formed were collected, and recrystallisexhirEtOH.
The crystals slowly decomposed on heating. IR [KB447,
2925, 1586, 1450, 1204 cn

Crystal structure deter mination
Intensity data were measured at 100 K on a Rigad S
urn724+ CCD with Mo K radiation. Data processing and
absorption correction were accomplished with Cig¥ear-
SM Expert [13].The structure was solved using direct meth-
ods with SHELXS-97 [14], and refined &3 by full-matrix
least-squares with anisotropic displacement pareusdor
all non-hydrogen atoms using SHELXL-2014/7 [15The
C-bound H atoms were placed in their idealised tjprs
(0.95-1.00 A) and refined in the riding model apgntation
with Uiso = 1.2Je(carrier atom). The O- and N-bound H at-
oms were located from a Fourier map and then refimi¢h
O—H =0.8420.01 and N-H = 0.88 +0.01 A, respectivahd
with Uiso = 1.8JeO) andUiso = 1.2AJe(N). A weighting
scheme of the formv = 1/[0%(Fs?) + (0.04%)% + 0.610P]
whereP = (F? + 2F?)/3 was introduced. Unit cell data, X-
ray data collection parameters, and details ofsthecture
refinement are given in Table 1. The programs WiiG5],
ORTEP-3 for Windows [16], PLATON [17], QMol [18],
DIAMOND [19] and Mercury [20] were also used in the
analysis.

In response to thpossibility of1 havinga higher sym-
metry space group, as indicated by the PLATON Hl&its,
in particular the presenad a (pseudo) centre of inversion
with an89 % fit, centrosymmetriPnma was evaluated, the
contraventions of the systematic absences notaitlgtg.
In Pnma, the two mefloquinium cations are related by a
pseudo centre of symmetry and the chloride anionlea
readily shifted onto a mirror plane. However, ghéluoro-
benzenesulphonate anion does not conform to thareeh
mirror symmetry in the higher symmetry space groepthe
non-fitted atoms with no symmetry related counterjm
Pnma are the S1, F13, O4, O5, C36-40 atonfsnally, a
comment on the Flack parameter, i.e. 0.25(2), pe@qpiate.
A careful analysis of the structure factor data leyipg the
routines in PLATON [17] did not indicate the preserof
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twinning in the studied sample. It is likely thhe large de-
viation from 0 and the large standard uncertairatipyes are
due to the pseudo centrosymmetric relationshipénmajor
proportion of the asymmetric unit.

Table 1. Crystallographic data and refinement detailslfdr

Formula 2(G7H17FeN20), Cl,
CsHaFO3S

Formula weight 969.25

Crystal colour, habit Colourless, block

Crystal size/mm 0.09 x0.12x0.12

Crystal system orthorhombic

Space group P212121

alA 12.0782(5)

b/A 13.9253(6)

c/A 25.3280(17)

V/IA3 4260.0(4)

2z 4/1

Ddg cm® 1511

F(000) 1984

pu(MoKa)/mnt 0.245

Measured data 22379

0 range/° 3.0-275

Unique data 9675

Rint 0.024

Observed datd & 2.00(1)) | 9007

R, obs. data; all data 0.030; 0.076

Rw, obs. data; all data 0.034; 0.078

Flack parameter 0.25(2)

1 Supplementary Material: Crystallographic data (editlg struc-
ture factors) for the structures reported in tlapgr have been de-
posited with the Cambridge Crystallographic Data Geaf sup-
plementary publication no. CCDC-1436547. Copies oflalviz
material can be obtained free of charge, on applitao CCDC,
12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44-(0)3-22
336033 or e-mail: deposit@ccdc.cam.ac.uk). Thefigto/Fc-data
is available from the author up to one year aftergublication has
appeared.

Results and discussion

Crystal and molecular structures

The crystallographic asymmetric unithfFig. 1, comprises
two independent mefloquinium cations, a chloridd arp-
fluorobenzenesulphonate anion. The crystallog@phar-
acterisation shows that only partial substitutidrclaoloride
in mefloquinium chloride by p-fluorobenzenesulphienaad
occurred during the crystallisation reaction. Tmefloquin-
ium cations are related by a pseudo centre of gwemwith
the N1-containing molecule havirgy andR-configurations
at the C12 and C13 chiral centres, respectivelg,tha N3-
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containing molecule having andS-configurations, respec-
tively, for the C29 and C30 atoms. Hence, thetatyjs an
example of a kryptoracemate. Each cation compaspsn-
olinyl fused ring system connected to a (piperigtimni2-
yl)methanol group. Confirmation that the origipgeridin-
2-yl group has been protonated was found by therghton
of residual electron density peaks about eachgetmaatom
and in the pattern of intermolecular interactiosese(below).
Each cation features an intramolecular piperidinim
H--O(hydroxyl) hydrogen bond, Table 2. The dihedral a
gles between the quinolinyl residue and the leqsties
plane through the piperidinium-2-yl ring, each wéfchair
conformation, are 59.67(5) and 64.63(5)° for the &d N3-
containing molecules, respectively. Overall, thgans each
adopt the shape of a skewed L. The cations ate gumilar
and the best fit between the inverted form for Kiecon-
taining molecule with the N2-containing molecul@ah in
Fig. 3. The r.m.s. bond length and angle fits@@949 A
and 0.484°, respectively [17]. See below for distan on
the conformations of the cation and literature pdamts.

n

Fig. 2. Molecular structure of the four ions comprisihghowing
the atom labelling scheme. The diagram is dravthea0% prob-
ability level.

Fig. 3. Overlay diagram of the mefloquinium cationslirN1-con-
taining cation (black image) and inverted N3-containing cation

(green.

The deviations from mirror symmetry of the p-flubem-
zenesulphonate anion, a requirement if the higphansetry
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space group was correct (see Crystal structurerdeta-
tion), are manifested in the variations in the itorsangles
involving the sulfonate-O atoms, indicating a twiistthe
molecule that cannot be accommodated on a mireomepl
Thus, the 03-S1-C35-C36 and O3-S1-C35-C40 torsion
angles of 90.9(17) and -86.0(18)°, respectively, deviate
from the ideal 90°. Further twists are observeth@pairs
04-S1-C35-C36 [-15038L6)°] and 0O5-S1-C35-C40
[153.76 (17)°], and O4-S1-C35-C40 [319)°] and O5—
S1-C35-C36 [-292019)°] torsion angles.
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Table 2. Summary of intermolecular interactions (A=B; A, °) operating in the crystal structurelof

A H B A-H H-B A-B A-H-B Symmetry opera
tion

N2 H2n o1 0.916(15) 2.42(2) 2.802(2) 104.8(17)| %y, z

N4 H3n 02 0.923(14) 2.46(2) 2.815(2) 102.8(17) x, Y,z

o1 Hlo (OX] 0.84(2) 1.94(2) 2.759(2) 163(3) 24y, Yotz

N2 H1n Cl1 0.93(2) 2.16(2) 3.0654(19 167.4(18)| x,V, z

N2 H2n 05 0.916(15) 1.98(2) 2.730(2) 138(2) X, Foty, Yoz

02 H20 (OX] 0.84(2) 1.93(2) 2.744(2) 164(3) XY,z

N4 H3n 04 0.923(14) 1.916(17) 2.782(2) 156(2) Xysy, -z

N4 H4n Cl1 0.927(19) 2.20(2) 3.0982(19 164.1(19) Y%A 1y, -Yotz

C40 H40 Cg(N1,C1-C4,C9) 0.95 2.64 3.473(3) 147 Xy, Yotz

C10 F3 Cg(N3,C18-C21,C26) 1.328(3) 3.0742(18) 4an8 137.18(15) | x, v,z

Cl1 F5 Cg(C21-C26) 1.345(3) 3.7858(19) 4.787(3) .ag14) 2x, 1/2+y, 1/12z

c27 F7 Cg(N1,C1-C4,C9) 1.332(3) 3.0976(19) 4.126(2)| 133.28(16) | x, Y,z

Cc28 F11 Cg(C4-C9) 1.343(3) 3.4841(19) 4.479(3) a6Qa4) 1x, -1/24y, 1/2z

1 Cg corresponds to the ring centroid of the speifitoms.
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The key feature of the molecular packing is thenfation
of helical (2 symmetry) supramolecular chains alongahe
axis. These are sustained by hydroxyl-O&tsulphonate),
piperidinium-N—H-O(sulfonate) and piperidinium-N-KT|
hydrogen bonding, Fig. 4a and Table 2. The “symyfiéb
the hydrogen bonding is evident from Fig. 4a wheesul-
fonate-O3 atom is bifurcatezhd eaclof the sulfonate-O4
and O5 atoms accepts a hydrogen bond from a pipieniad-
N-H atom. It is noted that the piperidinium-N—Hdhggen
atoms involved in forming the intramolecular N=8(hy-
droxyl) hydrogen bonds also form hydrogen bondbecsul-
phonyl-O atoms that form a single hydrogen bondl sm
these hydrogen atoms are bifurcated. The chl@idm is
also bifurcated, accepting hydrogen bonds fronréineain-
ing piperidinium-N-H atoms. Connections betweengh-
pramolecular chains to consolidate the three-diimeas
packing are of the type sulphonate-phenyl-CHtpyridyl)
and C—F-t(pyridyl, Gs of quinolinyl), Fig. 4b and Table 2.
Interestingly, in this scheme each of the four sird the
quinolinyl residues accepts a C-iF interaction, that one
fluoride from each trifluoro group functions as @ndr and
also that the fluoride atoms bound to the triflugroup ad-
jacent to the pyridyl-N atom form donor interactoto
pyridyl rings. Globally, the structure might besdebed as
layers of anions in the ab-plane sandwiched byrtagemef-
loquinium cations. The “sandwiches” stack alorgtaxis,
Fig. 4c.

Finally, a further comment on the symmetry of the
sen space group, ViEP2:2:2; versusPnma, in terms of the
packing is apposite. While to a first approximatithe sym-
metry of the intermolecular interactions match tegquire-
ments of the higher symmetry space group, as allude
above, the variations in the-B distances are as great as 0.05
A'in some instances, Table 2.
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Fig. 4. Molecular packing irnl: (a) A view of the helical
supramolecular chain, (b) a view in projection daWea-
axis of the unit cell contents, (c) a view in paijen down
the b-axis highlighting the stacking of layers. The O€H
N-H-O and N-H-CI| hydrogen bonds, and C=H and C-
F-Tt interactions are shown as orange, blue, browmleur
and pink dashed lines, respectively.

Structural correlationsin mefloquinium
cations

Data for all known isomeric mefloquine [21, 22] améflo-
quinium cations [23-30] that have been characteriggs-
tallographically areollectedin Table 3. Itis remarkable that
the 28 characterised mefloquine/mefloquinium spedie-
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play a high degree of homogeneity in their molecstauc-
tures. The major degrees of freedom in the motecate
associated with the link between the quinolinyides and
the piperidin-2-yl/piperidinium-2-yl-methanol resie, and
the geometric relationship between piperidin-2-ipiépi-
dinium-2-yl-nitrogen and hydroxyl-oxygen atoms. dach
molecule, the heteroatoms are orientated to the e of
the molecule. Thus, all- QN separations are less than 3.1 A,
and the O-C(H)-C(H)-N torsion angle data indicate a
gauche relationship. The piperidin-2-yl/piperidimi-2-yl-
methanol residue sits effectively prime with regpecthe
quinolinyl fused rings system with the (H)C-C—-C(GH)
C(H) torsion angles being uniformly greater thar® @ad
vary up to 107°; in all cases the piperidin-2-ydgidinium-
2-yl rings lies away from the quinolinyl residuginally, the
C-C(OH)-C(H)-N torsion angle data indicate an ¢ifety
planar and anti arrangement of these atoms withrthei-
mum deviation from planarity being 15.5°. In surmynale-
spite the varied intermolecular interactions opecgin their
crystal structures, the mefloquine/mefloquiniumcies ex-
hibit robust molecular conformations.

Hirshfeld surfaces

In order to gain a greater understanding of theasuplecu-
lar association in the crystal structurelpfin analysis of the
Hirshfeld surfaces was conducte@rystal Explorer 3.1 [31]
was used to generate Hirshfeld surfaces mappeddaygr
de and the electrostatic potential. The electrostaditentials
were calculated using TONTO [32, 33] integratedwitys-
tal Explorer, wherein the experimental geometry was used
as the input for TONTO. Further, the electrostptitentials
were mapped on the Hirshfeld surfaces using the-3GO
basis set at Hartree-Fock level of theory overraeaof +
0.25 au. The contact distancesdd d from the Hirshfeld
surface to the nearest atom inside and outsidpectsely,
enables the analysis of the intermolecular intévast
through the mapping of.éln.  The combination ofdand d
in the form of atwo-dimensionaffingerprint plot [34] pro-
vides a convenient summary of intermolecular cdstap-
erating in the crystal structure.

The presence of a p-fluorobenzene sulphonate amon
one side and chloride anion on another side ofraopanef-
logquinium cationsis consistent with the deviation of meflo-
quinium cations from centrosymmetric behaviour.e Tis-
placement of the putative inversion centre dueifi@rént
anions linked on either side of cations can beleasual-
ised from the Hirshfeld surfaces mapped over edstdtic
potential, Fig. 5. The small blue regions of iuksg shape
around the piperidinium- and hydroxyl-H-atoms hight
the positive electrostatic potentials, and the caragvely
large red regions of negative electrostatic poatratround
the chloride and sulphonate anions create an asgiome
charge distribution within the molecule. The oVedéole
moment also increases due to this charge asymmetry.
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Table 3. Comparison of key geometric parameters&pr mefloquine (L) and mefloquinium cations ([Pl

Compound N-O O-C(H)- (H)C-C- C-C(OH)- Dihedral angle Ref.
distance C(H)-N C(OH)-C(H) C(H)-N ©P
(A2 torsion angle | torsion angle | torsion angle
© © ©

(¥)-Mefloquine 2.782(5) -61.2(4) 98.9(4) 175.8(3) 69.15(12) [21]

2.846(5) 66.5(4) -107.2(4) -169.8(3) 76.16(11)
(=)-Mefloquiné 2.754(4) -58.6(4) 97.8(4) 179.3(3) 68.98(10) [22]

2.802(4) -59.9(4) 101.9(4) 177.8(3) 76.20(10)

2.827(4) -64.3(4) 93.6(4) 171.8(3) 64.65(10)

2.898(5) -68.8(4) 103.8(4) 168.2(3) 76.23(11)

2.930(5) -71.8(4) 96.5(4) 164.5(3) 67.89(11)
(-)-[LH*]CI-0.25H:0¢ 2.722(15) | -54.31(12) 103.52(14) -176.90(10) 76.1(4 [23]

2.840(14) | -60.12(13) 92.66(16) -179.41(10) 73.3(4)

2.965(14) | -71.53(12) 97.88(14) 168.48(10) 72.8(4)

2.848(15) | -69.42(12) 94.78(15) 171.38(10) 67.9(4)
(5)-[LH*]CI-CHsOH® 2.7052(18)| 54.54(14) -98.86(17) 176.46(12) 72y1(4 [24]

2.7792(16)| -61.37(14) 97.92(17) 176.77(12) 70.41(4)
(2)-[LH*]CI-H0f 2.912(3) -66.80(23) 110.86(24) 171.66(18) 88.9(6) [24]

2.720(3) -56.1(2) 104.5(3) 177.70(19) 77.4(6)

2.963(3) 73.6(2) -93.7(3) -164.47(18) 69.2(6)
(#)-[LH*ICI-CHsOH 2.792(5) -62.7(5) 95.9(5) 174.6(4) 69.31(14) 1[25
(£)-[LH"1BPhs - CHsCH.OH 2.701(3) -53.0(2) 98.9(3) -174.91(19) 70.40(7) 26][
()-[LH*)[2-NO2-CsH4C O 2.914(2) -72.8(2) 97.3(3) 165.23(18) 67.8(6) [27]
(#)-[LH*][3-NO2-CsH4C O] 2.7590(19)| -59.34(18) 101.00(21) 178.39(15) | 81.45(9 [27]
(£)-[LH*][4-NO2-CsH4C O 2.756(4) -54.1(4) 100.5(4) -175.1(3) 80.99(9) [27]
(#)-[LH*][3-NH2-5-NOz-CsH4C ;] 2.867(3) 66.0(3) -102.9(3) -171.57(20) 75.68(7) 1[28
'1.5H0
(£)-[LH*]2[CuClg]*4H20 2.886(5) -67.4(4) 103.2(4) 169.6(3) 78.35(11) 1[29
(£)-[LH*]2[CdBr4]>2CHOH 2.727(5) 58.6(5) -99.6(6) 179.9(4) 72.94(13) 1[29
(£)-[LH*]s[CoCl4g)%CI 2.710(4) 59.3(3) -104.3(3) -179.3(3) 73.46(7) [21]
‘H20 CH3sCH0OH'

3.062(4) 75.2(3) -98.9(4) -165.7(3) 70.06(10)

2.870(4) 69.5(3) -102.2(3) -169.0(2) 65.88(9)
(£)-[LH*]2[PhSnCk]* 2.789(8) -65.2(7) 101.0(8) 173.2(6) 67.6(2) [30]

a Intramolecular piperidine/piperidinium-ND(hydroxyl) distance.b Dihedral angle between the best planes througlpifferidin-1-ium and quinoline ringsc Two independent mefloquine
molecules or [LH] cations in the asymmetric unit.Five independent mefloquine molecules in the asgtrimunit. e Four independent [LH cations in the asymmetric unitThree independent
[LH"] cations in the asymmetric unit.
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Fig. 5. Hirshfeld surfaces for the asymmetric unitlofnapped
over the electrostatic potential highlighting tkgions of high elec-
tron density (red) and electropositive regions €plu

The nature of intermolecular interactions involwedhe
overall packing also provides a useful explanaiithe con-
struction of the non-centrosymmetric space grouphe
Hirshfeld surfaces together with two-dimensionag&rprint
plots enable the visualisation of the significartermolecu-
lar interactions. The presence of potential intdeoular O—
H-O, N-H-Cl and N-H-O interactions in the packing can
be easily confirmed through the appearance of brigth
spots near correspondipgirs of donor and acceptor atoms
on the Hirshfeld surface mapped witl:f and examples are
designated a% (O—H-0), 2, 3 (N-H-0O) and4 (N-H-Cl) in
the square boxes in Fig. 6. The role of donorssaeptors
in these interactions are also evident from respedilue
and red regions on the Hirshfeld surfaces mapp#deiéc-
trostatic potential (Fig. 5).
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Fig. 6. Two views of the Hirshfeld surfaces farmapped over
dnorm, highlighting the regions involved in intermoleaulO-H-O,
N—H-Cl and N-H-O interactions.

The overall two-dimensional fingerprint plot, Fita, has
been delineated into-#, F-H/H-F, O-H/H-O, C-H/H-C,
Cl-H/H-Cl and FF contacts as illustrated in Figs 7b-g; the
relative contributions of all identified interaati® are col-
lected in Table 4.

Table 4. Relative contributions of various intermoleculantacts
to the Hirshfeld surface area bf

Contact % Contribution
H-H 29.3
F-H/H-F 28.7
OH/H-0O 14.4
C-H/H-C 7.6
Cl-~H/H-CI 7.3
F-F 7.2
CF 2.5
Cc-C 0.8
N-H/H-N 0.7
C-0/0C 0.6
F-O/OF 0.4
(oXe) 0.3
F-CI/CI-F 0.3

The contribution from dispersive forces to the aller
Hirshfeld surface is reflected in the middletbé scattered
points by HH contacts, Fig. 7b, as well as fromAcontacts
having a single spike in the plot, Fig. 7g, supgdsed at ¢
+d ~ 2.3 A with 29.3 and.2 %contributions, respectively.
It is interesting to note thatA/HF contacts also have sig-
nificant contribution, i.e28.7 % to the surface despite the
absence of intermolecular C=H interactions, Fig. 7c. The
pair of spikes at comparatively shogt#ld ~ 1.8 A andl4.4
% contribution from GH/H--O contacts to the surfaces, Fig.
7d, indicate that O—HD and N-HO are the most significant
directional intermolecular interactions in the d¢aysstruc-
ture. The fingerprint plot showing6 %contribution from
C-H/H-C contacts, Fig. 7e and the bright orange spotenci
cled around (C1-C4, C9, N1) ring of quinoline mgjekig.

8, indicate the contribution from C=fl interactions. The
intermolecular interactions of the type N-&l (d. + d ~
2.05 A) with a 7.3 % contribution is indicated bypair of
long and sharp spikes in Fig. 3f.

Author Title File Name
Mukesh M. Jotani, James L.Crystal structure and Hirshfeld analysis of thetérgcemate: bis(mefloquinium)mef.docx
Wardell and Edward R. T. Tiek-chloride p-fluorobenzenesulphonate

ink

Date
30.10.2017

Page
13 (16)



0.6

Fulf Fingerprint plot | dj
(&) 06 10 14 18 22 26

ol (h1[de (hy| Ce

26 b 261 C

22 22

18 18

1.4 1.4

10 10

0861 Ho93% Td Y ELHHLF % d %% o HH.0 144% d
06 10 14 18 22 26 A 06 10 14 18 22 26 (y 06 10 14 18 22 26
e | | | thy| e | | [ thy| de

26 @ 26 f : i 26 g

2.2 22 22

18 18 18

1.4 14 14

1.0 1.0 1.0

08\ C..HH..C 7.6 % d %S clHH.cl73% d % F.Frze d
() 06 10 14 18 22 26 (A 06 10 14 18 22 26 (A)06 1.0 14 18 22 286

Fig. 7. Fingerprint plots calculated fdr (a) overall plot, and plots delineated into (b}H{ (c) F-H/H-F, (d) O-H/H-O, (e)
C+H/H-C, (f) CI-H/HCI, and (g) FF contacts.
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Fig. 8. Hirshfeld surface mapped oves fdr 1 highlighting the
quinolinyl ring involved in the €H/HC contacts.

Conclusions

The crystallographically independent (enantiomesatjons
in the structure of kryptoracemaltgexhibit a pseudo centro-
symmetricrelationship but, display very similar molecular
conformations, as indeed observed for two-thirdglefti-
fied kryptoracemates [11]. Indeed, all crystalkgghically
determined mefloquine/mefloquinium species exhigity
similar molecular conformations. It is likely thatthe case
of 1, that the kryptoracemic behaviour arises as altre$u
the preferential crystallisation of a mixed sather than the
anticipated 1:1 mefloquinium:p-fluorobenzenesulpten
salt. The different anions induce asymmetric sonalacular
associations as revealed in a detailed analysieaholecu-
lar packing.
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