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Abstract: Non-covalent binding of various carboxylic acids to 1,3,5-tris(1,4,5,6-
tetrahydropyrimidin-2-yl)benzene 3 produced 3 : 1 complexes with good solubility in various non-
polar organic solvents. The association consta
11900 M in CDs0D/CDCl; (97 : 3), indicating the utility of this interaction between an acid and

tri-basic heterocyclic amidine 3 for assembling branched complexes. ©® 1999 Elsevier Science Lid. All rights reserved.

As a number of groups have shown recently, self-assembly provides a simple way towards the formation of
defined, even complex, non-covalcntly linked structures in solution without the need for multi-step syntheses and

il

lengthy purification procedures.' Since our initial report on branched 3 : 1 complexes between carboxylic acids

and tris(imidazoline) 1,> we wondered how another easily accessible amidine base, such as a /\N'H N\
. . . . . . = i 7
tetrahydropyrimidine, ~ would  affect  binding  properties. Like  imidazolines, N’L©/kry
PO T S IIUL S LU T Y SUNPC IR T SR TR | in the desion of drug 4 H
ietranyaropyrimiaines are oasic” runctional groups occasionaily used in the aesign of drugs J\
or supramolecular receptors.’ With regard to the heterocyclic amidine's ability to make NN
complexes with carboxylic acids, Hosseini and coworkers have already demonstrated by a 1
number of x-ray crystal structure studies that dicarboxylic acids and 1,2-bis(2-tetrahydropyrimidyl)ethane are

capable of forming hydrogen-bonded networks in the solid state.

For the preparation of the tetrahydropyrimidine derivative, we adapted a route similar to our previous

1,3-diaminopropane in boiling ethylene glycol under acid catalysis (Scheme 1). Treatment with aqueous NaOH
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and gradient sublimation furnished the free base 3 as a light yellow solid in high purity. When 3 and 3 equiv. of a
lar solvent (usuallvy hot EtOH or MeQ H/MeCN), the 1 : 3 sal

Aol y SGa

-

crystallised upon cooling, if necessary, after evaporation of some of the solvent. The resulting complexes 4 were
analytically pure (although a number of complexes were prone to include water and had to be rigorously dried).
nd

New compounds were characterised by ' and BC NMR,

(=N

ifferential scannin

elemental analysis

0

calorimetry (DSC). Complexes 4b—g, less so 4a, showed excellent solubility in CHCl; or toluene, typically in

excess of 50 mg/mL. Complexes 4d—g with their long alkoxy solubilising groups even dissolved in hexane.
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Scheme 1. a) H,N-CH,CH,CH,-NH,, H,N-CH,CH,CH,-NH; % 2 HCl, p-TsOH, ethylene glycol, reflux, 3 h; b) HCI; ¢) NaOH;, d)
sublimation (310 °C/10™ mbar), 33 — 64 %; &) ArCO,H, MeOH, reflux, 32 — 87 % f) NaBj|3,5-(CF3).CsH;]4, CH3CN, 74 %.

"H NMR spectra of, for example, 2a or 4a—c in polar solvents, such as CD;OD or DMSO-ds, showed a
singlet for the aromatic Hy protons at 6 ~ 8.2 — 8.5. Similarly, 2b with the non-coordinating tetrakis[3,5-
bis(trifluoromethyl)phenyl]borate counter-anion gave rise to an Hy signal at & = 7.96 and an NH singlet at § =
8.5 in CDCl3/CD5CN (6 : 1), Both the H, and NH signals shifted downfield in the presence of benzoate (Figure
1). In neat CDCl;, the Hy nance of carboxylic acid complexes 4a—h was typically found at § = 9.6 — 9.8 and
the NH singlet at 8 ~ 12 — 13 (Figure 2).” These substantial downfield shifts are attributed to hydrogen bonding

of the carboxylate anion to two tetrahydropyrimidine NH groups in a bridged arrangement similar to complexes

of 1.> The dipole field induced by the carboxy

late~tetrahy
O--'H, contacts then explain such an unusual chemical shift for an aromatic proton. A chemical shift of 6 < 8.5
for the Ha signal implies the absence of complexation in polar solvents.

The number average molar mass of 4d, determin v ssure osmom

1300 g mol ™" which is within the experimental error close to the calculated molar mass of 1628 g mol™". A3 : 1

complex stoichiometry was also confirmed by Job's method of continuous variation® (Figure 3).
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tetrahydropyrimidine signals are displayed as insets.
Figure 1. 'H NMR spectra (500 MHz, CDC1;/CD;CN, 6 : 1

of (a) 2b and of (b) fert-butylbenzoic acid complex 4c.
Since binding constants for 3 : 1 complexes are difficult to obtain, we decided to use a model system. The

binding of a carboxylate between two tetrahydropyrimidinium groups was investigate
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'H NMR dilution studies® of an equimolar mixture of 6 (derived from isophthalic aci
three steps) and tetramethylammonium benzoate. The hyperbolic concentration dependence

of the H, resonance of the 6/PhCO, complex allowed us to calculate an association

[FS ]
. \
constant K, of 61700 + 11900 M™' in the competitive solvent mixture CDCly/CD;OD 2 I TN\ R@
N S
(97 : 3) (Figure 4). This association constant was considerably larger than for a comparable !_F3C> J‘ .
bis(imidazoline) system® (990 + 230 M™) indicating improved binding by the 6
bis(tetrahydropyrimidine).
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Figure 3 Job plot of 2b and tetramethylammoninm benzoate Figure 4. Changes of the chemical shift of the H, signal upon
in CDCL3/CDsCN (6 : 1) based on the change of 8(H,) with dilution of an equimolar solution of 6 and
the mole fraction x of 2b. A maximum at x = 0.25 indicates tetramethylammonium benzoate in CDCly/CDsOD (97 : 3)

that a 3 : 1 complex is indeed formed. at 25 °C.
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molecules

benzoic acid derivative possessed an extended n-

Self-association was not observed for chloroform
between

system (as in 4h). At concentrations of about 1
reversibly upon cooling to ~20 °C, suggesting some

interaction
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gure 5. 'H NMR spectrum (300 MHz, CcD,,, 28 mg/mL) of

4f at various temperatures.

Fi

was evident from line-broadening of all

assembiies in solution is currentiy in progress.

super-cooled isotropic liquid of complex 4g exhibited dendritic growth of homeotropic fingerlike contours (when

(Figure 5). Small up-field shifts for signals of

interesting in the light of recent reports on hydrogen-bonded columnar liquid-crystalline systems.

and polarisation optical microscope studies. Although decomposition occurred in all cases upon prolonged

The results described in this paper demonstrate complexation of carboxylic acids with tri-basic 3. Further

heating, complexes with mesogenic benzoic acids could be kept just below the isotropisation temperature for
viewed with parallel polarisers) that are characteristic of columnar mesophase formation. A further decrease in

signals of 4f that became more pronounced with
protons near the core attested a certain, albeit only
between aromatic groups under these conditions.
More likely, the driving force for self-association is
the lipophilic side chains and the solvent, similar to
the phenomenon of microsegregation'® in certain
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EXPERIMENTAL

General methods. All solvents were distilled prior to use. Melting points: Olympus BH-2 polarisation

mlcroscope with a Linkam TMS91 hot stage DSC: Mettier DSC 30 with TC 11/TA 4000 PI'OCCSSOI' UU °C

1 o 7.

minﬁ crysxamne p[l S€, Al IHCIGIIUHCCI pnase [IﬂIlSlIlOIl, M: uqum-crys alline mesopnase lSO[l’OplC uqulu)
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Multiplicities of C signals were determined by DEPT experiments. IR: Bruker Vector 22 FT-IR. EI-MS:
Varian MAT 311 A (7(\ P\/\ CI-MS: F‘1nmu‘a INCOS 50. Elemental analvses: Pharmaceutical Institute of the

@i1iGaa iVala: Ji1a L3 SoATiVEL . X 1iaRa A IR L A4 MR LUV VL S LIvu LY (3851

Heinrich Heine Umvemltv T)usseldorf VPO measurements were performed with a Knauer vapour-pressure
osmometer in CHCl; at 35 °C against benzil or oolvstvrene standards (Fluka, Switzerland) as reference. The
number-average molar mass M, was determined for solutions in a concentration range between 9 and 25 mg g™
Sodium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate,'*  3,4-bis(decyloxy)benzoic acid,”> 3,4- and 3,5-
bis(dodecyloxy)benzoic acid,"*"* 3,4, 5-tris(dodecyloxy)benzoic acid'® and 5'7 were prepared as described in the
literature,
1,3,5-Tris(3,4,5,6-tetrahydropyrimidin-2-yl)benzene (3). Benzene-1,3,5-tricarboxylic acid (2.92 g, 13.9

mmol), 1,3-diaminopropane (3.7 mL, 50 mmol), 1,3-diaminopropane dihydrochloride (50 mmol, prepared by
freeze-drying a solution of 3.7 mL of 1,3-diaminopropane in 10 mL of conc. HCl), p-toluenesulfonic acid (208
mg, 1.09 mmol) and ethylene glycol (20 mL) were heated to reflux for 3 h. About half of the ethylene giycol was
then slowly removed by distillation. The yellowish solution was concentrated to dryness at reduced pressure (70
was dissoived in water (50 mL). Addition of aqueous
le ed by Qe +1 v 'ﬂ}trnt;r\v\l «rach d it
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0 mL). Gradient sublimation (310 °C/107* mbar) of the crude product (4.08 g) gave 3 as a yellow solid (2.34
g, 52 %): M.p. 425 — 426 °C (decomp.); '"H NMR (500 MHz, CD;0D): § 1.86 (qui, J = 5.8 Hz; CH,), 3.45 (t, J
= 5.8 Hz; NCHy), 7.91 (s; Hy); IR (KBr, cm™): v 3214 (s), 1619 (s), 1524 (s), 1360 (m), 1284 (m); MS (CI,
NHs): m/z 326, 325 (M + H', 20, 100 %); CsH24Ns (324.43): calcd. C 66.64, H 7.46, N 25.90; found C 66.49,
H 7.55, N 26.12. Trihydrochloride 2a was obtained in quantitative yield after freeze-drying a solution of 3 in
conc. HCIL: Decomp. > 360 °C; "H NMR (500 MHz, CD;OD): & 2.16 (qui, /= 5.8 Hz; CHy), 3.68 (t, J= 5.8 Hz,
NCH,), 8.43 (s; Ha); "H NMR (300 MHz, D,0): § 2.16 (qui, J = 5.8 Hz; CH,), 3.66 (t, J = 5.8 Hz; NCH,), 8.27
(s; Hy); *C NMR (75 MHz, D,0): § 18.4 (CH,), 40.4 (NCH,), 131.9 (C¢Hs), 132.2 (ipso-C), 159.6 (C=N); IR
(KBr, cm™): v 3394 (s), 3168 (s), 3027 (s), 1661 (s), 1596 (m), 1371 (m), 1312 (m); C;3H»7Cl3Ns x H,0: calcd.
C 47.85, H 6.47, N 18.60; found C 47.90, H 6.40, N 18.53. For the preparation of 2b, a solution of 2a (23.8
mg, 0.0526 mmol) and NaBj3,5-(CF3),CsHsjs (140 mg, 0.158 mmoi) in CH3;CN (5 mL)/water (I mL) was
concentrated in vacuum. The residue was then taken up in CH;CN (2 mL)/CHCl; (2 mL), membrane-filtered and

concentrated again in vacuum. Drying at 80 °C/10™° mbar furnished 2b (113 mg, 73 %) as a brown amorphous
7, C ey nn\m I(f\l\\/l)}.lxz CYCLJCOTY. CN A: 1IN 89 (o I LI ’1(’) {(+ T = &€ Q LT= NILI N\

'va'vdei'. 1 INVIR IV Y ULV UIN, U 0 1), 0 2. 11 \(qui, J=58 Z, i), 3.2 (1, v ¥ 5.0 01Z, INLI12),
754 (hr ¢« OHY 767 Tbr m. I8 H (CF)CH.1 822 (¢ H.) 89 (bhr ¢« NHY IR (KRr em B v 1661 (m)
FT VL. 5, 7 1R), 1.9 |V 1, 1O 1R, \WA 3 0803, UL (O, £RAJ, O.7 (UL, 5, 1%4k7, RN (AnAFI, LiiXx J. ¥V XIUVL Uk,
13u.7 (S) 1279 (S), 1125 (Q) 713 ( ) 683 ( ) 670 (m), 0114‘.5333- 72N5 x 2 --202 caled. C 4637, H 2.29_, N
2.85; found C 46.20, H 2.40, N 3.16.

1,3-Bls(3,4,5,6-tetrahydropynmldin-z-yl)benzene. The synthesis was carried out as described for 3 with
isophthalic acid, 1,3-diaminopropane and 1,3-diaminopropane dihydrochloride. Sublimation (240 °C/0.1 mbar)
gave an ochre solid. Yield: 51 %; m.p. 239 — 243 °C (decomp.); 'H NMR (300 MHz, CD;0D): 5 1.83 (~qui, J =
5.7 Hz; CHy), 3.42 (t, J= 5.7 Hz; NCH,), 741 (t,/=7.7Hz, 1 H), 7.66 (dd, /= 7.7, 1.9 Hz, 2 H), 7.84 (t, /=
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1.9 Hz, 1 H; CeHly), C NMR (75 MHz, CD;0D): 5 21.5 (CHy), 42.8 (NCH3), 126.0, 129.2, 129.4 (arom. CH),

138.4, 158.1 (ipso-C, C=N); IR (KBr, cm*): v 3193 (m), 2923 (m), 2837 (m), 1619 (s), 1600 (m), 1550 (m),

1363 (m), 1305 (m), 1300 (m); MS (EI): m/z 243, 241 (M", 48, 48 %), 214 (23), 186, 184 (100, 38), 129 (90),
1NN FANN. M Yy W AN AN, o d MO0 LT T AN AY 1. Laceand £ L0 MNA YXE ™ A7 NI AN 10 1 A I /Y AL
1UZ {(45), CralligiNg {(£42.04) caiCa. L OY.5Y, 11 /.47, N 23. 1 10UNQ U 0¥.44, 11 7.4/, IN 23,19, 1,3-DI8{5,4,5,0-
tatrahudranurimidin, ¥ _vhanzana dihodrachlarida wae nranarad ne dacerrihad far %a A.,.mmz.m o ankid- 1L \AAD
o mxyu:uyyuuuuul s’ qutu..vuv uuxyux UVILIVLIUC wao Pl Uycuou as> UCoLLIUW fUL &, mu\.upuuua UL, 11 LNUVIRG
(300 MHz, D;0): §2.14 (~qui, /= 5.8 Hz; CH,), 3.63 (t, /= 5.8 Hz; (‘*I-L\ TR (~t 1TH) 796 —R01 (ARX
\-WV AVALRE, ASGNS ). N e \ '1“1 2.8 4 Viig), 3.03 (&, J T 2.8 1Z, N W, 135y, .50 — SV (NG
! 65

47.87, H 6.89, N 15,95, found C 47.70, H 6.71, N 15,80_ 6: Prepared analogously to 2b. Yneld. 81 %3
amorphous solid; 'H NMR (500 MHz, CDCl;/CD;CN, 6 : 1): 8 2.10 (=qui, J = 5.8 Hz; CH;), 3.59 (t, /= 5.8
Hz; NCHy), 7.54 (br. s, 9 H), 7.67 [br. m, 18 H; (CF3),C¢Hs], 7.75 (t, /= 7.7Hz, 1 H), 7.86 (dd, /=7.7, 1.9
Hz, 2 H), 7.96 (br. s, 1 H; C¢Hy), 8.54 (br. s; NH); IR (KBr, cm™): v 1653 (m), 1355 (s), 1276 (s), 1126 (br. s),
886 (m), 839 (m), 713 (m), 682 (m), 671 (m); CrsHuiB,FasNy: calcd. C 47.54, H 2.25, N 2.84; found C 47.25,
H 230, N294

General procedure for the preparation of the complexes. Carboxylic acid (1.00 mmol) and 3 (0.333
mmol) were dissolved in hot methanol (ca. 40 mL). After filtration of the hot solution and concentration, the
crude product was crystallised from the solvent (mixture) indicated for each complex

L a VT all 74

Lomplex wnn benzoic acid (43) Yieid: 48 % (ITOI'I] MeLN/lVlCUH), DSC: K/2

Of‘ FATT £1 ¥ o IIT ATAAD 760N MIT TN £ 9 00 £ T— &7 XX £ YT\ 7 £0 72 —_
LU (A1 01l Jg )/l I INIVIIN \.)UU WIMZ, LiJlly). O 4.0V \qul J T oL, LIl ), 2.0V (L J T O,

l\)

_7.43 (m, 3 H), 8.05 (m, 2 H; C¢Hs), 9.60 (s; Ha), 11.0 (br. s; NH); "H NMR (500 MHz, CD;0D): 8 2.06 (qui,
J=57Hz: CHy), 3.60 (¢, J = 5.7 Hz, NCH,), 7.32 — 7.43 (m, 3 H), 7.87 (m, 2 H: CsHs), 830 (s; Ha), 'H NMR
(500 MHz, DMSO-ds). 8§ 1.89 (qui, J= 5.7 Hz; CHy), 3.49 (t, J =57 Hz; NCHy), 731 — 7.41 (m, 3 H), 7.37
(m, 2 H; C¢Hs), 8.52 (s; Hy), 11.0 (br. s; NH); IR (KBr, cm™): v 2937 (m), 1653 (s), 1600 (s), 1553 (s), 1379
(s), 1317 (m), 722 (m); CoHiaNsOs x 2 H;O: caled. C 64.45, H 6.38, N 12.17; found C 64.25, H 6.28, N 11.42.

Complex with 3-trifluoromethylbenzoic acid (4b). Yield: 75 % (from MeCN/MeOH), DSC: K/209 °C (AH
78 J g)M, decomp. above 280 °C; 'H NMR (500 MHz, CDCls): & 2.06 (qui, /= 5.8 Hz; CH,), 3.64 (t, /=58
Hz; NCH,), 7.48 (t, J=7.7Hz, 1 H), 7.68 (br. d, .J = 7.7 Hz, 1 H), 8.22 (br. d, J= 7.7 Hz, 1 H), 8.32 (br. 5, 1
H; CF;CsH,C0y), 9.67 (s; Hy), 12.1 (br. s; NH); 'H NMR (500 MHz, CsDs): 6 0.82 (qui; CHy), 2.83 (t; NCH,),
7.17 (t, 1 H), 7.50 (br. d, 1 H), 8.72 (br. d, 1 H), 9.04 (br. s, 1 H; C¢Hy), 9.67 (s; Ha), 12.55 (br. s; NH); 'H
NMR (500 MHz, DMSO-ds): & 1.95 (qui; CHy), 3.54 (t; NCH,), 7.58 (t, 1 H), 7.74 (br. d, 1 H), 8.12 (br. d, 1
H), 8.13 (br. s, 1 H; CsHy), 8.56 (s; Ha); 'H NMR (500 MHz, CD;0D): 6 2.10 (qui CH,), 3.63 (t; NCH,), 7.56
(t 1 H), 7.71 (br. d, 1 H), 8.12 (br. d, 1 H), 8.18 (br. s, 1 H; CsHy), 8.39 (s; Hys); C NMR (125 MHz, CDCl;):
§ 18.1 (CHy), 39.7 (NCHy), 124.3 (q, 'Jor = 272.2 Hz; CF3), 126.3 (q, *Jor = 3.9 Hz), 126.9 (g, *Jer = 3.9 Hz),

~ 4

117Q 179 £ favn A fn 2 27 A LY As N\ 17Q £ 184
1£0.3, , 1040 (alUHL I}, 1JU.40, 1o2V.L9 (Y, JCF JL.t n ), 124,90 \ 5 JCF ™ 1.4 I1L), 150,90, 1007,
177 0 (incn " =N (=N TR (KR r'm_l\ v TARR Y 1ANT (e 188K (o) 12RA fa) 1299 () 1124 () TT772
174V \l DU \./’ A l‘(, A% V}, EUAN \A\UA, will }. vV 1uJy \a}, FRVAVES \Ql, Y200 \‘a}, L0V \D]’ 1J et \D}, 114" \lll}’ 113
(m), 691 (m); C42H3sFsNgOs: caled. C 56.38, H 4.39, N 9.39; found C 56.28, H4.22, N 9.10.
(m), 691 (m); C4;H35FsNgQs: caled. C 56.38 H 4, 9.39; found C 56.28 22,N9.10

Complex with 4-fert-butylbenzoic acid (4c¢). Yleld 71 % (from MeCN/MeOH) DSC: K/148 °C (AH 177 ]

g7')/M/217 °C (AH 34 J g )/M/287 °C (AH 50 J g™")/I (decomp.); 'H NMR (500 MHz, CDC13\ 8 1.33 (s; CHs),
2.00 (qui, J = 5.7 Hz; CHy), 3.61 (t, J = 5.7 Hz; NCHy), 7.38 and 7.98 (AA'XX'; CsHy), 9.76 (br. s; Hy), 12.2
(br. s; NH); '"H NMR (500 MHz, CsDe): & 0.82 (qui, J = 5.7 Hz; CHy), 1.27 (s; CHs), 2.90 (t, J = 5.7 Hz;
NCH;), 7.51 and 8.70 (AA'XX"; CgHy), 9.92 (br. s; Ha), 12.9 (br. s; NH); 'H NMR (500 MHz, CD;0OD): 5 1.32
(s; CHs), 2.05 (qui, J = 5.6 Hz; CHy), 3.59 (t, J = 5.6 Hz; NCH,), 7.39 and 7.80 (AA'XX";, CsHy), 8.33 (s; Ha);
BC NMR (125 MHz, CDCl3): § 18.2 (CHy), 31.3 (CHa,), 34.8 [C(CHa):], 39.6 (NCHy), 124.7, 129.2, 131.4
(CeHy), 130.1, 134.7, 153.5, 156.8, 173.8 (ipso-C, C=N, C=0), IR (KBr, cm ) v 2963 (s), 1655 (s), 1603 (s),
1542 (m), 1381 (s), 1318 (m), 791 (m), 716 (m); Cs;HssNsOs x 3 H,0: caled. C 68.43, H 7.88, N 9.39; found
C6828 H380l, N933
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(t,J = 6.6 Hz, 12 H), 4.03 (t, 12 H; OCHy), 6.84 (d, /= 8.7 Hz, 3 H), 7.62 ~ 7.65 (m, 6 H; CeHiCO; ),

(br. s; NH); *C NMR (125 MHz, CDCl;): 8 18.2 (CHa), 14.1, 22.7, 26.04, 26.08, 29.27,

EYe W4 LYo WP AN M /A 4 LT T N\

29.66, 31.9,39.7, 69.1, 69.3 (CHy), 112.1, 114.9, 122.7, 131.4 (arom.
7, 173.8 (ipso-C, C=N C=O) (KBr cm'l) v 2922 (s), 2852 (s), 1656
A 1 .

A 1780 o mal ™} fagaingt hacotl oo ctandand)
140 5 piiiey \15 utdidii ad dyaiiluailj,

7 H 1001
J ot J’

Vi, 42 1VU.V

n
P o I
.

—’
¢
=
C"A
“Z,

N 5.16;

Complex with 3 4»b|s(dodecyloxy)benzmc acid (4e). Yield: 87 % (from EtOH), DSC: K/79 °C (AH 46 ]
g 1)/X/94 °C (AH 36 T g ')/M/109 °C (AH 79 J g')/T, '"H NMR (500 MHz, CDCl;): 8 0.88 (~t, 18 H; CH;), 1.22
— 1.49 (m, 108 H), 1.78 — 1.85 (m, 12 H), 1.99 (qui, ./ = 5.7 Hz, 6 H; CH,), 3.59 (t, J = 5.7 Hz, 12 H; NCH,),
4.01 (t, J=6.5 Hz, 6 H), 4.02 (t, 6 H; OCH,), 6.84 (d, /= 8.8 Hz, 3 H), 7.62 — 7.64 (m, 6 H; CsH;CO,"), 9.76
(s; Ha), 12.3 (br. s; NH); IR (KBr, cm™): v 2920 (s), 2851 (s), 1657 (m), 1601 (m), 1548 (m), 1468 (m), 1417
(m), 1377 (s), 1268 (s), 1216 (m), 760 (m); Ci11H136NsO2: caled. C 74.20, H 10.43, N 4.68; found C 74.20,
H 10.72, N 4.74.

Complex with 3,5- bis(dodecyloxy)benzoic acid (4f). Yield: 60 % (from EtOH), waxy solid; DSC: glass-

transition at 59 °C/M/187 °C (Al‘i 61J g )/1 1‘1 NMK (DUU Ml-lz LULla) 6 0.88 (t J=69 HZ 18 H; LH3)
1.22 - 1.46 (m, 108H) 173—178(m, 12 ), 200(qu1 J=57Hz, 6 H; CHy), 3.60 (t, /= 5.7 Hz, 12 H;
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NCH), 3.96(t, J=65Hz, 12 H), 6. H), , 61, CenisCUy ), 5.75 (5; R4), 12.2 (U1 8;
NHY TR (KBr em ) v 2072 (o) 2852 (m) 1651 fmm) 1504 fm) 1372 (m) 1150 fm) € K _N.O..- caled
1‘11}, FUAN \\J.\JJI, il } YV &lded \D” QDD \111}’ (RSP | \lll}’ 127 \111}, 114 \111}, 1107 \l.ll}, U111 RIBGINGWI]2. Lallu
C 74.20, H 10.43, N 4.68; found C 73.78, H 10.78, N 4.45.
2 2 N 2 b

Complex with 3,4 5—trls(dodecyloxy)benzonc acid (4g). Yield: 69 % (from EtOH); DSC: K/37 °C (AH 27 )
g ')/X/104/glass transition/205 °C (AH 6 J g 'V/I; '"H NMR (500 MHz, CDCL): § 0.88 (t, 27 H; CHs), 122 —
1.50 (m, 162 H), 1.71 - 1.82 (m, 18 H), 1.98 (qui, /= 5.7 Hz, 6 H; CH,), 3.58 (t, /= 5.7 Hz, 18 H; CH,), 3.98
(t, J=6.6 Hz, 6 H), 4.00 (t, /= 6.6 Hz, 12 H; OCH,), 7.31 (s, 6 H; C¢H,), 9.76 (s, 3 H; Ha), 12.2 (br. 5, 6 H;
NH); IR (KBr, cm '): v 2921 (s), 2852 (s), 1657 (m), 1554 (m), 1374 (s), 1114 (m); C47H2ssNsOss: caled.
C75.14,H11.07, N 3.58; found C 74.92, H 11.18, N 3.33.

Complex with 3,5-bis[5-(4-tert-butylphenyl)-1,3,4-oxadiazol-2-yl]benzoic acid (4h). Yield: 32 % (from
MeCN/MeOH); m.p. 310 — 311 °C (decomp.); 'H NMR (500 MHz, CDCl;): 8 1.38 (s, 54 H; CHa), 2.16 (qui, J
= 5.6 Hz, 6 H; CH>), 3.80 (t, /= 5.6 Hz, 12 H; NCH,), 7.57 and 8.11 (AA'XX'; C¢Hy), 8.90 (t, /= 1.7 Hz, 3 H),
8.97 (d, 6 H; CsHs), 9.68 (s, 3 H; Hy), 12.0 (br. s, 6 H; NH); IR (KBr, cm™): v 2963 (s), 1653 (s), 1636 (s),

~ra o A TT

1617 (s), 1541 (s), 1495 (s), 1373 (m), 721 (m); Cy11H114N13O012 x 3 H,O: caicd. C 68.50, H 6.21, N 12.95;

el nanrr/1: T 1A =1

found C 68.25, H6.15, N 12.73.
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