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Abstract 2,4,6-triaryloxy-1,3,5-triazines (POT) form in

general molecular diads, termed as Piedfort Units (PU), in

their crystals and their clathrates. Their bulky phenyl

substituents (R = Me, F, Cl, Br, I, CN) in ortho, meta or

para position substantially hinder internal rotations.

Instead, non-crystallographic rotations (ncr) or translations

(nct) are the bridges between the semirigid homologues or

analogues, occasionally polymorphs. They occur in the

space groups R3c (161), R�3 (148), P�3c1 (165), P63/m

(176), P�31c (163), P21/c (14), Ia (9), and P�1 (2). In each

group, the molecules are close to be isometrical, while

these groups are linked by non-crystallographic symmetries

termed morphotropism. The observed non-crystallographic

symmetries are virtual between the homologues and real

between their dimorphs. Real ncr’s were also found

between 4-RPOTs and their clathrate forms. It is demon-

strated how e.g. toluene induces real nrc’s in its clathrate

with 4-IPOT.

Keywords Isostructurality � Morphotropy � Polymorphy �
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Introduction

The rapidly increasing number of reported crystal struc-

tures leads time to time to new groups of chemically

related compounds hallmarked by structural similarities.

Since the first characterisation [1] of the phenomenon,

termed isostructurality rather than isomorphism [2]1,

described together with a proposal of similarity descriptors

(indices of P–cell similarity, Ii(n)–isostructurality or Iv–

volumetric isometricity), more than one hundred articles

have been published which deal with structural similarities.

Papers report on the isostructurality of homo- [3] or

heteromolecular [4] clusters. Parallel to this, there has been

an incessant effort to find better algorithms [5–9] to

describe the forms of structural similarity. These may bring

us closer to crystal structure predictions [9]. Bearing this in

mind, as a continuation of our research [10, 11], the present

work aims to shed more light on two questions: (i) what is

the limit of a ‘high degree’ isostructurality which is

quantified by the descriptors [5, 12] such as P, Ii(n) or Iv
and (ii) what sort of crosswalks link the 3D ? 1D forms of

isostructurality (including polymorphism) described by a

hypothetical family of compounds and structures.

The cornerstone of this review is that ‘isostructurality—

as summarised by Saha and Nangia [4]—is the replacement

of one functional group by another to retain identical

(similar) arrangement of molecules in crystal structure,’ but

on the condition that the shape of the molecule(s) hardly

changes during an H ? R or R ? R’ replacement [11].
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This condition is provided by semirigid structures which

may hinder those internal rotations which give rise to dif-

ferent conformations assumed by flexible molecules.

Accordingly, when the site of a replacement or the

increasing size of functions would upset the existing close

packing, a semirigid molecule may establish new molec-

ular array via non-crystallographic rotation (hereinafter

ncr) or translation (hereinafter nct). After the semantical

elucidation [12] of Groth’s morphotropy [13, 14] and

Kitaigorodskii’s morphotropism [15], such ncr/nct-related

crystal structures (including polymorphs) are termed

morphotrops.

Discussion

Forms of non-cystallographic symmetries

In the first survey of morphotropism [11], we demonstrated

that semirigid motifs (e.g. dimers, or planar molecules,

etc.) may change their orientation in the unit cells via non-

crystallographic rotations, either each of them in unison

through 180� or 90�, or just every second motif through

180�. This may be a response either to ring enlargement or

to solvent effect. While the former is shown by

homostructurality [1] of the triclinic cis-2-aminocyclooc-

tanecarboxylic acid [16] with its highly isostructural

cyclopentane, cyclohexane and cycloheptane homologues,

the latter is demonstrated by the dimorphs of trans-13-

azabicyclo[10.2.0]tetradecan-14-one [17]. The homostruc-

turality is established by a virtual 180� rotation of the

molecules in the oblique unit cells of cis-2-aminocy-

clooctanecarboxylic acid, whereas the solvent-induced

polymorphism of the b-lactam molecules is established by

a real 180� rotation of the hydrogen-bonded molecules

around the C2 axis of the carbocyclic macroring tilted at ca

45� to the screw axis of the monoclinic unit cell (space

group P21/c). This turn alters only the orientation of the

O = C–N–H moiety which changes the length of the

monoclinic b axis, 7.629(1) versus 7.267(1) Å. A non-

crystallographic translation (i.e. three different shifts

[Dz = ±�, ±�] of five identical Ph4Sn bisphenoids along

the tetragonal �4 axis) was recognised [12] between tetra-

kis(phenyl)tin (space group P�421c) and tetrakis(3-methyl-

phenyl)tin (space group I41/a).

Early and present fact gathering

In the course of our study on semirigid 2,4,6-triaryloxy-

1,3,5-triazines [18] (Scheme 1) (nR-POT; n = 2, 3, 4 and

R = F, Cl, Br, I, Me) found in the literature [19–25], we

recognised [26] a mistake in the assignment of D3

symmetry to POT confused with relaxed form of C3(g)

found in 4-BrPOT [21]. Thus, three PU-diads (the stacked

diads formed by 2,4,6-triaryloxy-1,3,5-triazines in crys-

talline state are called Piedfort Units [27]) can be distin-

guished according to their symmetries C3(g), C3i and D3

(Fig. 1) formed in the space groups R3c, R�3, P�3c1,

respectively. Recently, with a renewed search in the

Cambridge Structural Database [28] (CSD, version 5.36

updates Nov 2014, retrieved Apr 22, 2015) 94 POT

structures (among them 61 clathrates) could be found.

They, in addition to R3c, R�3, P�3c1 are distributed in the

space groups, Ia, P63/m, P�31c, P21/c and P�1: Between

them, novel rearrangement via ncr’s and nct’s were

recognised.

Since 2,4,6-tris(4-bromophenoxy)-1,3,5-triazine (4-

BrPOT, CSD refcode HEXWIQ01) is isostructural with 4-

MePOT (CENFOQ), 3,4-MePOT (XOLSAS) and the

structures of 2-MePOT, 4-iPrPOT and 4-IPOT reported in

this paper (see ‘Appendix’), we investigate first the mor-

photropic links of 4-BrPOT with other o,m,p-RPOT

derivatives and their clathrates: (i) 4-BrPOT in space group

R3c (Fig. 2) is homostructural with the parent molecule

(POT) crystallised in space group Ia (VALDIV) (Fig. 3);

(ii) 4-BrPOT has a hexagonal dimorph (HEXWIQ); (iii) it

is isostructural with 2,4,6-tris(4-chlorophenoxy)-1,3,5-tri-

azine (4-ClPOT, VALQEE), common space group P63/m;

and (iv) in clathrates via two real ncr’s (180�, 60�), induced

by the guest molecules, it assumes space group R�3 (Fig. 4).

However, while guest free 4-BrPOT cannot exist with R�3

symmetry, with a subsequent virtual diad rotation (180�),
perpendicular to the molecular column of C3 symmetry, it

mimics the structure of its 3-BrPOT isomer (VALHUL),

space group P�3c1.

A real ncr links 4-IPOT with its clathrates (vide infra)

and isomer 3-IPOT (CAVRUN). All exhibit space group

Scheme 1 The 2,4,6-triaryloxy-1,3,5-triazine molecules, nR-POT

(n = 2, 3, 4 and R = F, Cl, Br, I, Me)
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R�3. 3-IPOT continues then the role of 4-BrPOT in the chain

of morphotropism by another virtual ncr resulting in all

other 3-RPOT homologues with space group P�3c1. Mutatis

mutandis, 2-RPOT (R = F, Cl, Br, I) homologues can also

be inferred by virtual nct from 3-IPOT. Details are

described as follows.

Fig. 1 The three type of Piedfort Unit (PU) diads formed by 2,4,6-triaryloxy-1,3,5-triazine derivatives which can be distinguished according to

their symmetries C3(g), C3i and D3

Fig. 2 4-BrPOT in space group

R3c (HEXWIQ01). a Packing

arrangement viewing from the

c crystallographic direction,

b the column organised parallel

to the c crystallographic axis

and c the symmetry of the

molecular diad called Piedfort

Unit (PU)

Fig. 3 The unsubstituted parent molecule POT (VALDIV) crystallised in space group Ia. a Packing arrangement viewing from the

a crystallographic direction, b the column organised parallel to the a crystallographic axis and c the symmetry of the molecular diad
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Results

Isostructurality between POT (Ia) and 4-BrPOT

(R3c)

As shown by the unit cell parameters and the acentric Ia

space group (No. 9) of POT (VALDIV) [19, 20], the

molecular diads, hereinafter PUs [27], are only approxi-

mately C3 symmetric and hence the network generated is

not perfectly trigonal (Fig. 3). In contrast, the para sub-

stitution on POT, with Br atoms (4-BrPOT) (HEXWIQ01)

[23] or methyl groups (4-MePOT) [18] (CENFOQ01)

(Fig. 2) results in perfect C3v-PU symmetry with space

group R3c (No. 161). The perfect C3 symmetry of 4-RPOT

molecules in the Piedfort diads is accompanied by three

glide planes (Fig. 2c), which replace the mirror planes (r)

in the Schoenflies notation C3v. From this, it follows that

C3v-PUs represent a real supramolecular symmetry which

should be differentiated by a new symbol C3v(g). It is worth

noting that a superposition of the unit cells of POT with a

relaxed, and 4-BrPOT with a perfect C3 symmetry shows

isostructurality, although their unit cells and space groups

are different. They exemplify homostructurality [1],

whereas 4-BrPOT, 4-IPOT (see ‘Appendix’) and 4-MePOT

are perfectly isostructural (their unit cell similarity index

[1, 5] is P = 0.005).

R3c ! R�3 rearrangement

Every second 4-BrPOT molecule in the column of C3v(g)-

PUs (Fig. 2c) turns upside down through 180� (POT\C3

ncr 180o), and to avoid collision between the eclipsed

molecules, a second ncr turns every second molecule

through *60� around the trigonal axis (POTkC3

ncr * 60o) (Fig. 4c). These motions result in a C3i

stacking of the molecules in the PU. The outcome is a

transitional close packing in space group R�3 (No. 148)

shown only by 3-IPOT (CAVRUN) [24].

Molecular triads in the column of 3-IPOT are formed by

two kinds of C3i-PUs (Fig. 4). In one diad, two times three

substituents (R) are located on a hexagon, while the diad on

the other side of the POT is empty of substituents. In other

words, the R substituents point either inward or outward the

C3i-PUs, respectively. The ‘inward’ PUs are stabilised by

the bulky iodine atoms which form six-membered rings on

the perimeters of the dimers. They hold the C3i-PUs

together. Thus, with the C3i-PUs, base stacking of 3-IPOT

is a morphotropic bridge between 1,3,5-triazines formed

with the space groups R3c and P�3c1.

It is interesting to note that among the clathrates of

Piedfort Units (61 in CSD) 27 crystallised in space group

R�3. Among them in the presence of guest molecules C6F6

(GAPCAC), C6H5N (RAWXEU) or C6Cl6 (WITGAH), the

space group symmetry of 4-BrPOT turns from R3c into R�3
by two real ncr’s. Similarly, in the clathrates GANZAX,

GANZEB GANZIF, GANCOL, GANZUR, GAPBAB,

GAPBEF, GAPBIJ, GAPBOP and GAPBUV, the host

4-IPOT assumes R�3 symmetry. The host/guest arrangement

is demonstrated (Fig. 5) by its clathrate with toluene (4-

IPOT_TOL) described in the ‘Appendix’.

R�3 ! P�3c1 rearrangement

In the crystal structures of the meta homologues of

3-RPOT, (R = Cl (VALVAG), Br (VALHUL), Me

(VALMAW)) [18, 21], the decreasing electronic (and

steric) influence of I ? R replacements leads to a further

ncr. In the highly isostructural P�3c1 crystals [21], every

second ‘inward’ diad (Fig. 6b) rotates perpendicular to the

trigonal axis through 180� (PU\C3 ncr 180o). Thus, the

ncr generates three twofold axes inside the newly formed,

slightly staggered ‘outward’ D3-PUs (Fig. 6c), while the

Fig. 4 3-IPOT in space group

R�3 (CAVRUN). a Packing

arrangement viewing from the

c crystallographic direction,

b the column organised parallel

to the c crystallographic axis,

and c the symmetry of the

molecular diads
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‘inward’ diads retain their C3i symmetry (Fig. 6) as

demonstrated by 3-BrPOT [21].

R�3 ? P63/m rearrangement

The para substitution basically alters the common C3i-base

stacking represented by 3-IPOT. As it was reported [20],

the planar 4-ClPOT (VALQEE) and 4-BrPOT (HEXWIQ)

molecules exhibit C3h symmetry. With an internal rotation

of ca ± 30� each aryl group assumes perpendicular posi-

tion with respect to the planar 1,3,5-triazine ring. Conse-

quently, the molecules gain mirror planes which are

separated by c/2. The best separation between the eclipsed

layers is provided by an additional nct. A shift of *8.8 Å

along the plane diagonal (Fig. 7) allocates every second

layer at the 1/3, 2/3, 1/4 and 2/3, 1/3, 3/4 positions of a

smaller hexagonal unit cell (Z = 2). Altogether, the

4-BrPOT dimorphs, 4-MePOT and 4-ClPOT represent a

unique case of morphotropism. The isostructural pair of the

hexagonal 4-BrPOT and 4-ClPOT homologues (P63/m) are

related to the isostructural pair of the trigonal 4-BrPOT and

4-MePOT (R3c) by the superposition of one ncr’s

(POT\C3 ncr 180o) and one nct (POT\C3 nct 8.8 Å) fitted

by an internal rotation of the aryl rings through ca ± 30�.
This demonstrates strong connections between polymor-

phism and isostructurality via morphotropic steps i.e. via

ncr’s and nct’s.

R�3 ! P�1 rearrangement

Although both meta- and ortho-substitutions of POT form

hexagonal PUs of the six substituents, their diameters

substantially differ. In 3-IPOT, they stabilise the molecular

stacking around the C3 axes like iron hoops, while with

ortho-substitution exemplified by 2-FPOT (LIKKUM)

[25], the six F atoms would be crammed in the ‘inward’

diads. To avoid collision, they generate such a repulsion

which separates the ‘outward’ PUs parallel to the 1,3,5-

triazine rings by D = 4.78 Å. This nct results in the tilted

columns (Fig. 8) of the ‘outward’ diads. In the triclinic unit

cell, there are two 2-FPOT molecules linked by a centre of

symmetry at �, �, �.

Notwithstanding, the molecules still retain relaxed

threefold symmetry (Fig. 8c). While in 2-FPOT, there are

outward Piedfort Units (PU6exo) with relaxed C3i symme-

try, in the unit cells of 2-Cl/Br/IPOTs (LIKKOG, LIKKIA

and LIKLAT) (Fig. 9), there are two crystallographically

different molecules in the asymmetric unit forming two

types of diads. In the isostructural 2-BrPOT and 2-IPOT,

every second row of the diads rotates 87�, while in

2-ClPOT this rotation is 43� only.

Fig. 5 Clathrates of POT derivatives: in the presence of disordered

toluene guest molecules, the host 4-IPOT assumes R�3 symmetry

Fig. 6 The crystal structures of the meta homologue 3-BrPOT

(VALHUL) in space group P�3c1. a Packing arrangement viewing

from the c crystallographic direction, b the column organised parallel

to the c crystallographic axis (the diad type with C3i symmetry is

formed by molecules 1 and 2, the diad with D3 symmetry is formed by

molecules 2 and 3 in the column), and c the symmetry of the

molecular diads
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Ia ? P21/c rearrangement

In contrast to 4-BrPOT, the small fluorine substituents in

4-FPOT (XOLRUL) [22] cannot maintain the C3v(g) sym-

metry. They provide only a relaxed form of the C3

molecular symmetry (Fig. 10) which is similar to that

shown by POT (Fig. 3). Both POT and 4-FPOT crystals are

monoclinic with slightly different unit cells (the unit cell

similarity index is p = 0.015), but their space groups dif-

fer: Ia versus P21/c. Their projections onto the c axis reveal

isostructurality in two dimensions, which exemplifies a par

excellence case of a ncr between their close packing

arrangements. In both unit cells, the diads with relaxed C3

molecular symmetry form two parallel layers separated by

b/2 (ca 10.5 Å). In POT, the diads are located on the glide

planes at y = 0 and � in parallel mode, whereas in

4-FPOT, the same c glide planes with Dy = ± � dis-

placements along the b axis hold the quasi C3v(g)-PUs in

antiparallel mode. From this it follows that the 3D close

packing of POT and 4-FPOT is similar, if in all unit cells of

POT the glide plane c (x, �, y) rotates through 180.� This

turn generates two grids of symmetry centres which replace

the a glide planes at y = �, and �, respectively. The

antiparallel c glide planes and the symmetry centres �1
generate 21 screw axes along the b axis. The formation of

space group P21/c (No. 14) implies an additional nct

(Ds = D0a ? D0c) which minimises the Da = �, and

Dc = �, separation of the centres of the molecular diads

maintained in POT.

Isostructural homologues with space group P21/c

Reichenbächer et al. [23] described the crystal structures of

4-BrPOT mono and disubstituted with fluorine atoms on

the phenyl rings. Among them 2,4,6-tris(4-bromo-3-fluo-

rophenoxy)-1,3,5-triazine (MIHPID) and its homologue

2,4,6-tris(4-bromo-3,5-difluorophenoxy)-1,3,5-triazine

(MIHQIE) are monoclinic with space group P21/a and P21/

c, respectively. Comparison of their unit cell parameters

(Table 1) shows that they are isostructural not only with

each other (p = 0.015) but they also show 3D-isostruc-

turality with 4-FPOT (XOLRUL). Their common molec-

ular stacking is depicted in Fig. 10.

The limits of morphotropism

The group formed with space group P�3c1 is exception-

ally rich in isostructures [21]. As exemplified by 2,4,6-

tris(3,5-dimethylphenoxy)-1,3,5-triazine [18] even disub-

stituted phenyl rings (3X, 5X-POT) are tolerated. How-

ever, when these methyl groups are replaced by tert-butyl

moieties, the semirigid 2,4,6-tris(3,5-di-tert-butylphe-

noxy)-1,3,5-triazine [18] molecule, overcrowded by six

bulky tert-butyl groups, cannot tolerate a new

Fig. 7 The crystal structures of

the hexagonal 4-BrPOT

(HEXWIQ) in space group P63/

m. a Packing arrangement

viewing from the

c crystallographic direction,

b the column organised parallel

to the c crystallographic axis,

and c the symmetry of the

molecular diads

Fig. 8 The crystal structures of

2-FPOT (LIKKUM) in space

group P�1. a Packing

arrangement viewing from the a

crystallographic direction, b the

columnal organisation and c the

symmetry of the molecular

diads
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morphotropic rearrangement. Instead, at the expense of

the C3 symmetry, one of the aryl groups rotates through

180� around the O-C(triazine) bond. This intramolecular

rearrangement results in ‘scorpion-like’ molecules

(Fig. 11) which form two polymorphs with monoclinic

crystals [18] (IJAJUY, IJAJUY01). They differ in Z0 = 1

versus Z0 = 2. This demonstrates that morphotropism is

not unlimited, and drastic steric effect(s) may impair the

threefold molecular symmetry of the semirigid POT

derivatives.

Fig. 9 Packing diagrams of 2-FPOT, 2-ClPOT, as well as the isostructural 2-BrPOT and 2-IPOT showing the p���p stacking distance and the

rotation of PUs in every second column. All structures crystallise in space group P�1

Fig. 10 The crystal structures

of 4-FPOT (XOLRUL) in space

group P21/c. a Packing

arrangement viewing from the

c crystallographic direction,

b the column organised parallel

to the c crystallographic axis

and c the symmetry of the

molecular diads

Struct Chem (2015) 26:1611–1619 1617
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Conclusions

The semirigid 2,4,6-triphenoxy-1,3,5-triazine (POT)

molecule and its ortho-, meta- and para- (mainly halo-)

substituted derivatives enabled us to demonstrate different

non-crystallographic rotations and translations and their

superposition between eight groups of isostructural crys-

tals. Different forms of isostructurality [8, 29] were

demonstrated including the morphotropic dimorphs of

4-BrPOT. It was shown again that isostructurality and

morphotropism are inseparable phenomena. At the same

time, it is demonstrated how the bulky tert-butyl moieties

ruin the C3 symmetry of the semirigid skeleton, which

testify the limits of morphotropism. The intramolecular

rotation of one of the phenoxy substituents in this case,

through 180�, opens a new road to other optima of close

packing.

Supplementary data

CCDC-1405767 (4-IPOT), CCDC-1405766 (4-IPOT

_TOL), CCDC-1405768 (4-iPrPOT), and CCDC-1405765

(2-MePOT) contain the supplementary crystallographic

data for this article. These data can be obtained free of

charge at www.ccdc.cam.ac.uk/data_request/cif [or from

the Cambridge Crystallographic Data Centre (CCDC), 12

Union Road, Cambridge CB2 1EZ, UK; fax: 44(0)

1223-336033; e-mail: deposit@ccdc.cam.ac.uk].
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Appendix

Graphic abbreviations:

POT\C3 Perpendicular to the C3 axis of the POT

molecule

POTkC3 Parallel to the C3 axis of the POT molecule

Crystal data and details of structure determination and

refinement of 4-IPOT, 4-IPOT_TOL, 4-iPrPOT and

2-MePOT:

4-IPOT [30]

Crystal data: (2,4,6-tris(4-iodophenoxy)-1,3,5-triazine

(C21H12I3N3O3, Ms = 735.04, trigonal R3c (No. 161)

a = b = 24.831(5), c = 6.627(1) Å, a = b = 90�,
c = 120�, V = 3538.7(1) Å3, Z = 6, Dc (g cm-3) =

2.069, l (mm-1) = 4.00 (size 0.14 9 0.02 9 0.02 mm),

colourless needles from acetonitrile.

X-ray data: R-Axis Rapid, 93(2)K, k(MoKa) =

0.71070 Å, h = 3.28–23.24�, Ntot = 30080 Nobs = 1064/

91, [I[ 2rI] = 968, Rm = 0.104 (abs. num.c.) Max/min

trans 0.9243/0.6043. R1, wR2 [I[ 2rI] = 0.0391, 0.0604,

R1, wR2 (total) = 0.0445, 0.0620, [e Å-3] -0.27/0.294

4-IPOT_TOL [30]

Crystal data: (2,4,6-tris(4-iodolphenoxy)-1,3,5-triazine�
toluene clathrate (C21H12N3O3I3�C7H8), Ms = 827.19,

trigonal R�3 (No. 148) a = b = 15.592(1), c = 18.359(2)

Å, a = b = 90�, c = 120�, V = 3865.3 (7) Å3, Z = 6, Dc

(g cm-3) = 2.189, l (mm-1) = 28.824 (size

0.50 9 0.30 9 0.30 mm) colourless prisms from toluene.

X-ray data: R-Axis Rapid, 98(2)K, k(CuKa) = 1.5418

Å, h = 0.9–73.2.0�, Ntot = 17538, Nobs = 1655/198,

[I[ 2rI] = 1285, Rm = 0.338 (abs. cylinder), Max/min

Table 1 Cell parameters of

4-FPOT and fluoro derivatives

of 4-BrPOT

Refcode Compound a (Å) b (Å) c (Å) b (�) Space group

XOLRUL 4-FPOT 12.532 (3) 21.363 (5) 6.8723 (15) 96.993 (5)� P21/c

MIHPID 3-F,4-BrPOT 6.6931 (7) 23.5812 (15) 13.6332 (14) 94.090 (8) P21/a

MIHQIE 3-F,4-Br, 5-FPOT 13.8908 (12) 23.6982 (17) 6.9644 (6) 96.230 (7) P21/c

Fig. 11 The impaired threefold molecular symmetry of POT: the

‘scorpion-like’ molecule of 2,4,6-tris(3,5-di-t-butylphenoxy)-1,3,5-

triazine (IJAJUY P21/n and IJAJUY01 P21/c) as the effect of steric

hindrance demonstrating that morphotropism is not unlimited
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trans 0.0006/0.0271. R1, wR2 [I[ 2rI] = 0.1264/0.3056,

R1, wR2 (total) = 0.1373/0.3246, [e Å-3] -3.347/3.349.

4-iPrPOT [30]

Crystal data: (2,4,6-tris(4-isopropylphenoxy)-1,3,5-triazine

(C30H33N3O3, Ms = 483.59, trigonal R3c (No. 161)

a = b = 24.259(1), c = 7.805(1) Å, a = b = 90�,
c = 120�, V = 3977.9 (6) Å3, Z = 6, Dc (g cm-3) =

1.211, l (mm-1) = 0.101 (size 0.40 9 0.30 9 0.06 mm)

colourless prisms from dichloromethane.

X-ray data: R-Axis Rapid, 99(2)K, k(MoKa) =

0.71070 Å, h = 3.34–27.32� Ntot = 19346 Nobs = 2030/

123, [I[ 2rI] = 1413, Rm = 0.163 (abs. num.c.) Max/

min trans 0.9961/0.9961. R1, wR2 [I[ 2rI]

= 0.0708, 0.1149, R1, wR2 (total) = 0.1090, 0.1320,

[e Å-3] -0.214/0.231

2-MePOT [30]

Crystal data: (2,4,6-tris(2-methylphenoxy)-1,3,5-triazine

(C24H21N3O, Ms = 399.44, trigonal R3c (No. 161)

a = b = 20.593(1), c = 8.605(1) Å a = b = 90�,
c = 120�, V = 3160.6 (5) Å3, Z = 6, Dc

(g cm-3) = 1.259, l (mm-1) = 0.684 (size 0.11 9

0.15 9 0.29 mm) colourless prisms from toluene.

X-ray data: R-Axis Rapid, 173(2)K, k(CuKa) = 1.5418

Å, h = 7.45–71.78� Ntot = 14029, Nobs = 1355/92,

[I[ 2rI] = 890, Rm = 0.140 (abs. num.c.) Max/min trans

0.9286/0.8263, R1, wR2 [I[ 2rI] = 0.0447/0.1017, R1,

wR2 (total) = 0.0592/0.1063, [e Å-3] -0.09/0.08
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