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Abstract 
C36H28N4O4, triclinic, PI (No. 2), a = 8.980(3) À, 
b = 13.450(3) Â, c = 13.460(3) Â, a = 90.1(1)°, β = 108.3(1)°, 
γ = 108.3(1)°, V= 1456.6 Â3, Ζ = 2, Rg<(F) = 0.052, 
wR^F2) = 0.143, T= 100 K. 

Source of material 
The title compound was prepared according to the procedure de-
scribed by Gutsche & Nam [ 1 ]. All attempts to get crystals of rea-
sonable size (i.e. > 100/im) failed. In all cases, only a yellowish 
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microcrystalline powder is obtained. Under microscope, this 
powder is made of bright losange plates with maximum size of 
about 20 μτη, and 5 to 10 μτη thick. 

Experimental details 
The powder was dispersed in paraffin oil and a small plate was 
fished with a 0.1 mm Hampton cryoloop. The loop was mounted 
on the W32 synchrotron beam-line [2] (DCI - Orsay, France) and 
slowly cooled to 100 Κ using an Oxford Cryosystem cooling de-
vice. The slits of the beam line and the MAR Research detector 
were set as to delimit a 50x50 μτη X-ray beam. Frames were in-
dexed and processed using the HKL package of programs [7] and 
the structure factor list was adapted to the SHELXL-97 suite of 
programs [5,6]. The completeness of the data at a resolution of 
1.01 À is 89%. No attempt was made to record the blind region. 
The space group is C2Jm at room temperature (a =19.48 A, b = 
19.01 Â, c = 9.19 Â and/8 = 116.8°, with half a molecule in the 
asymmetric unit. This group describes only pseudo symmetry at 
100 Κ and the structure can not be refined properly. It was decided 
to switch for the PI space group, with one independent molecule. 
Data were reindexed in this lowest symmetry, thus leading to a 
perfect refinement although the ratio of observation over parame-
ters was not optimum. 
Anisotropic thermal factors were used for all atoms except for hy-
drogens. The cyano groups CN(B) and CN(D) have two different 
orientations. Hie occupancy factors for these orientations were 
first refined. As they converged to a ratio close to 50:50 in both 
cases, this ideal value was then imposed in the last cycles of re-
finement. Although all hydrogens were located on differ-
ence-Fourier maps, during the refinement they were kept under 
restrained distances. 

Discussion 
In the course of calixarene syntheses, new para-functionalized 
aryl compounds were investigated, including the title compound 
as starting material. The para-substituted calixarenes with 
R=CH2-CN or R = - ( C H 2 ) n - C O O H display very bad crystalline 
properties and are usually obtained as microcristalline powders 
whatever the solvent (or mixture of solvents) used. In solution, 
these simple calixarenes are known to be conformationally flexi-
ble [6,7] and in the case of [4]calixarenes, the cone-cone 
interconversion is much simple to determine, compared to the 
[6]calixarenes. Usually, the cone conformation is strongly stabi-
lized by hydrogen bonds when the phenol functions are free, com-
pared to the pinched-cone conformation. In order to get accurate 
data about small linear substituants linked to the para position of 



446 C 3 6 H 2 8 N 4 0 4 

[4]calixarenes, a single crystal analysis was attempted on the title 
compound using a synchrotron source. 
In the title compound, the para cyano groups at rings labeled (B) 
and (D) are in two different orientations each (upper figure). 
These disorders are mutually exclusive: a molecule with cyano 
groups in one orientation faces another equivalent molecule and 
vice-versa for the second disordered orientation. 
At the temperature of measurement ( 100 K), the four phenolic hy-
drogens are clearly visible and strongly Η-bonded to a neighbor-
ing phenol oxygen in a circular way that stabilizes the "cone" 
conformation and also breaks the m symmetry observed at room 
temperature. This is illustrated in the lower figure. 

Table 2. Atomic coordinates and displacement parameters (in A2). 

Table 1. Data collection and handling. 

Crystal: 

Wavelength: 
μ· 

Diffractometer, scan mode: 

Ißtatx-
N(hkl)nxasumì, N(hkl)uùqX: 
Criterion for /obs, N(hki)gt: 
NfparamÍKñxa: 
Programs: 

yellowish plate, 
size 0.01 χ 0.02 χ 0.05 mm 
synchrotron radiation (0.96200 Â) 
0.88 cm"1 

MARResearch MAR345; 100 frames, 
&φ = 4° ,2min /° 
56.28° 
9883,2561 
/obs > 2 af/obsj, 2561 
464 
SHELXS-86 [4], SHELXL-97 [5] 

Atom Site Occ. X y ζ U¡so 

H(1A) li 0.351(4) 0.291(1) 0.651(3) 0.088 
H(3A) li 0.7170 0.4225 0.4797 0.085 
H(5A) 2i 0.8011 0.6445 0.7056 0.084 
H(71A) li 0.9054 0.5886 0.4823 0.109 
H(72A) li 0.8894 0.6849 0.5385 0.109 
H(10A) 2 i 0.4440 0.5278 0.7714 0.079 
H(11A) li 0.5978 0.6309 0.7934 0.079 
H(1B) li 0.334(4) 0.143(3) 0.712(1) 0.087 
H(3B) li 0.6978 -0.0124 0.6965 0.073 
H(5B) li 0.6978 0.1963 0.4880 0.072 
H(71B) li 0.50 0.8578 0.0002 0.5857 0.161 
H(72B) li 0.50 0.9617 0.1156 0.6365 0.161 
H(73B) li 0.50 0.8334 0.0574 0.4864 0.051 
H(74B) li 0.50 0.9610 0.1266 0.5895 0.051 
H(10B) li 0.4737 0.2696 0.4319 0.084 
H(11B) li 0.3471 0.2523 0.4935 0.084 
H(1C) li 0.377(4) 0.223(1) 0.870(3) 0.088 
H(3C) li 0.8015 0.2058 1.1444 0.084 
H(5C) li 0.7173 -0.0198 0.9219 0.086 
H(71C) li 0.8909 0.0387 1.1850 0.107 
H(72C) li 0.9062 -0.0174 1.0884 0.107 
H(10C) li 0.3468 -0.0064 0.7519 0.083 
H(11C) li 0.4730 -0.0682 0.7691 0.083 
H(1D) li 0.388(4) 0.372(3) 0.804(2) 0.085 
H(3D) li 0.8522 0.6471 0.9382 0.075 
H(5D) li 0.8516 0.4382 1.1471 0.075 
H(71D) li 0.50 1.1271 0.5963 1.1438 0.086 
H(72D) li 0.50 1.0809 0.6910 1.0889 0.086 
H(73D) li 0.50 1.0760 0.5918 1.1938 0.107 
H(74D) li 0.50 1.1254 0.6477 1.1008 0.107 
H(10D) li 0.5974 0.2933 1.1308 0.080 
H(11D) li 0.4438 0.2708 1.0277 0.080 

Table 3. Atomic coordinates and displacement parameters (in A2). 

Atom Site Occ. X y ζ f u U22 f/33 U]2 U13 Í/23 

0(1A) li 0.3786(3) 0.3564(2) 0.6632(2) 0.087(2) 0.060(1) 0.066(1) 0.030(1) 0.010(1) -0.003(1) 
C(1A) li 0.5170(4) 0.4169(2) 0.6413(2) 0.078(2) 0.054(2) 0.048(2) 0.032(2) 0.007(2) 0.007(2) 
C(2A) li 0.5581(4) 0.3788(2) 0.5605(2) 0.088(2) 0.062(2) 0.042(2) 0.044(2) 0.004(2) 0.007(1) 
C P A ) li 0.6888(5) 0.4455(3) 0.5344(2) 0.100(3) 0.073(2) 0.051(2) 0.050(2) 0.019(2) 0.013(2) 
C(4A) li 0.7788(4) 0.5448(3) 0.5863(2) 0.088(2) 0.075(2) 0.053(2) 0.039(2) 0.014(2) 0.019(2) 
C(5A) li 0.7385(4) 0.5782(2) 0.6688(2) 0.091(2) 0.057(2) 0.057(2) 0.033(2) 0.010(2) 0.013(2) 
C(6A) li 0.6073(4) 0.5155(2) 0.6982(2) 0.089(2) 0.054(2) 0.044(2) 0.040(2) 0.006(2) 0.008(1) 
C(7A) li 0.9120(5) 0.6190(3) 0.5495(3) 0.099(3) 0.098(3) 0.073(2) 0.040(2) 0.017(2) 0.024(2) 
C(8A) li 1.0752(6) 0.6409(4) 0.6203(3) 0.102(3) 0.149(4) 0.052(2) 0.052(3) 0.029(2) 0.023(2) 
N(9A) li 1.2076(6) 0.6595(5) 0.6764(3) 0.116(3) 0.281(6) 0.076(2) 0.069(4) 0.028(2) 0.048(3) 
C(10A) li 0.5637(4) 0.5546(2) 0.7877(2) 0.089(2) 0.048(2) 0.060(2) 0.034(2) 0.013(2) 0.003(1) 
CK1B) li 0.3311(3) 0.1503(2) 0.6490(2) 0.073(2) 0.070(1) 0.065(1) 0.021(1) 0.013(1) -0.008(1) 
C(1B) li 0.4643(4) 0.1311(2) 0.6309(2) 0.064(2) 0.045(2) 0.053(2) 0.016(2) 0.008(2) -0.012(1) 
C(2B) li 0.5272(4) 0.0575(2) 0.6853(2) 0.075(2) 0.035(2) 0.056(2) 0.012(1) 0.018(2) -0.008(1) 
C(3B) li 0.6545(4) 0.0373(2) 0.6617(2) 0.083(2) 0.040(2) 0.053(2) 0.023(2) 0.014(2) -0.001(1) 
C(4B) li 0.7197(4) 0.0883(2) 0.5883(2) 0.075(2) 0.044(2) 0.049(2) 0.020(2) 0.014(2) -0.005(1) 
C(5B) li 0.6545(4) 0.1616(2) 0.5376(2) 0.084(2) 0.046(2) 0.045(2) 0.020(2) 0.015(2) -0.000(1) 
C(6B) li 0.5273(4) 0.1855(2) 0.5576(2) 0.074(2) 0.049(2) 0.043(2) 0.022(2) 0.006(2) -0.007(1) 
C(7B) li 0.50 0.867(3) 0.073(2) 0.578(2) 0.21(2) 0.10(2) 0.14(2) 0.05(1) 0.11(1) 0.02(1) 
C(8B) li 0.50 0.9065(9) 0.0983(5) 0.4818(7) 0.081(5) 0.048(4) 0.074(5) 0.028(3) 0.020(4) 0.004(4) 
N(9B) Ti 0.50 0.9407(9) 0.1256(5) 0.4098(6) 0.123(6) 0.077(4) 0.097(5) 0.039(4) 0.044(4) 0.017(4) 
C(7B') li 0.50 0.862(1) 0.065(1) 0.562(1) 0.040(5) 0.039(6) 0.042(5) 0.021(4) -0.004(5) -0.010(4) 
C(8B') li 0.50 0.9041(9) -0.0179(6) 0.5968(5) 0.082(5) 0.073(5) 0.061(4) 0.024(4) 0.028(3) -0.008(4) 
N(9B') 2/ 0.50 0.9398(9) -0.0912(6) 0.6256(5) 0.119(5) 0.096(5) 0.093(4) 0.057(4) 0.036(4) 0.010(4) 
C(10B) li 0.4639(4) 0.2696(2) 0.5017(2) 0.098(2) 0.069(2) 0.043(2) 0.042(2) 0.008(2) -0.001(1) 
O(IC) li 0.3782(3) 0.1620(2) 0.8553(2) 0.088(2) 0.051(1) 0.078(1) 0.015(1) 0.030(1) -0.003(1) 
C(1C) li 0.5181(4) 0.1410(2) 0.9166(2) 0.077(2) 0.043(2) 0.062(2) 0.013(2) 0.029(2) 0.009(1) 
C(2C) li 0.6078(4) 0.1983(2) 1.0158(2) 0.088(2) 0.042(2) 0.057(2) 0.009(2) 0.031(2) 0.007(1) ( 

C(3C) li 0.7387(4) 0.1689(2) 1.0783(2) 0.093(2) 0.049(2) 0.060(2) 0.013(2) 0.027(2) 0.012(1) 
C(4C) li 0.7783(4) 0.0864(2) 1.0451(3) 0.090(2) 0.049(2) 0.082(2) 0.020(2) 0.037(2) 0.020(2) 
C(5C) li 0.6885(4) 0.0344(2) 0.9451(3) 0.101(3) 0.043(2) 0.079(2) 0.021(2) 0.044(2) 0.010(2) 
C(6C) li 0.5576(4) 0.0603(2) 0.8787(2) 0.089(2) 0.038(2) 0.068(2) 0.010(2) 0.037(2) 0.008(1) 
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Table 3. Continued. 

Atom Site Occ. X y ζ t/ll U22 í/33 Un í/13 U2} 

C(7C) 2i 0.9130(5) 0.0499(3) 1.1191(3) 0.100(3) 0.065(2) 0.102(3) 0.024(2) 0.035(2) 0.022(2) 
C(8C) 2 i 1.0757(6) 0.1200(3) 1.1408(4) 0.103(3) 0.047(2) 0.148(3) 0.032(2) 0.043(3) 0.022(2) 
N(9C) 2i 1.2080(6) 0.1767(3) 1.1599(5) 0.121(3) 0.068(2) 0.288(6) 0.034(2) 0.063(4) 0.045(3) 
C(10C) 2 ¡ 0.4636(4) 0.0017(2) 0.7692(2) 0.096(2) 0.038(2) 0.074(2) 0.014(2) 0.037(2) 0.000(1) 
O(ID) 2i 0.4104(3) 0.3656(2) 0.8667(2) 0.078(2) 0.068(1) 0.060(1) 0.023(1) 0.014(1) -0.007(1) 
C(1D) 2 i 0.5696(4) 0.4267(2) 0.9266(2) 0.065(2) 0.046(2) 0.049(2) 0.018(2) 0.009(2) -0.011(1) 
C(2D) 2 i 0.6457(4) 0.5209(2) 0.8928(2) 0.077(2) 0.041(2) 0.051(2) 0.024(2) 0.017(2) -0.002(1) 
C(3D) 2 i 0.7993(4) 0.5832(2) 0.9585(2) 0.082(2) 0.041(2) 0.061(2) 0.019(2) 0.020(2) 0.001(1) 
C(4D) 2¡ 0.8773(4) 0.5536(2) 1.0538(2) 0.074(2) 0.051(2) 0.054(2) 0.022(2) 0.014(2) -0.004(2) 
C(5D) 21 0.7992(4) 0.4585(2) 1.0832(2) 0.086(2) 0.052(2) 0.046(2) 0.026(2) 0.014(2) 0.002(1) 
C(6D) 2 i 0.6455(4) 0.3927(2) 1.0206(2) 0.076(2) 0.046(2) 0.048(2) 0.019(2) 0.018(2) -0.003(1) 
C(7D) 2¡ 0.50 1.043(2) 0.630(2) 1.125(2) 0.06(1) 0.06(1) 0.06(1) 0.02(1) -0.019(8) -0.012(8) 
C(8D) 2 i 0.50 1.011(1) 0.663(1) 1.221(1) 0.073(6) 0.098(8) 0.089(8) -0.002(5) 0.006(5) -0.029(7) 
N(9D) 2 i 0.50 0.979(1) 0.696(1) 1.2874(9) 0.127(8) 0.24(2) 0.151(8) -0.042(8) 0.048(7) -0.13(1) 
C(7D') 2i 0.50 1.039(3) 0.628(2) 1.133(2) 0.09(2) 0.08(2) 0.09(2) 0.00(1) 0.05(1) -0.01(1) 
C(8D') 2 i 0.50 1.011(1) 0.720(1) 1.166(1) 0.089(6) 0.055(6) 0.126(9) 0.015(5) -0.017(6) -0.037(7) 
N(9D') 2 i 0.50 0.982(1) 0.7875(9) 1.194(1) 0.115(7) 0.132(8) 0.23(1) 0.035(6) -0.045(8) -0.12(1) 
C(10D) 2i 0.5635(4) 0.2874(2) 1.0546(2) 0.095(2) 0.052(2) 0.052(2) 0.018(2) 0.029(2) 0.001(1) 
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tion number, which will be included in the contribution in 
Zeitschrift für Kristallographie — New Crystal Structures. 
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