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S1. Synthesis details
S1-1. Introduction

Among the huge number of phthalocyanines synthesized to date, a special place is occupied
by compounds containing trityl groups in their composition. Such phthalocyanines include, among
others, 2(3),9(10),16(17),23(24)-tetrakis-(4-tritylphenoxy)phthalocyanine and its complexes with
various metals (1a—1d). Scheme 1-1.
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M = Mg (1a), Zn (1b), Cu (1c), Co (1d)

Scheme 1-1.

The presence of bulky trityl groups in phthalocyanine and its complexes determines their
liquid-crystal properties [1-4]; in addition, these compounds are promising for use in thin-film

electronics [5].

The starting compound for the synthesis of phthalocyanines of group (1) is 4-(4-
tritylphenoxy)phthalonitrile 2. Here we present the full cycle of its synthesis, consisting of the steps
of benzene alkylation with carbon tetrachloride, phenol alkylation with triphenylmethanol, and
nucleophilic substitution of the nitro group in 4-nitrophthalonitrile with the 4-tritylphenol. The

scheme of chemical transformations is shown in Scheme S1-2.
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Scheme S1-2. Synthesis of 4-(4-tritylphenoxy)phthalonitrile 2.

The first step in the synthesis is the alkylation of benzene. It is taken in a significant excess
relative to carbon tetrachloride to maintain the mobility of the reaction mass. Alkylation yields
triphenylchloromethane, which is then hydrolyzed to triphenylmethanol 3 by refluxing with
hydrochloric acid. Its yield is about 60%. The unreacted benzene can be distilled off, dried, and
reused in the synthesis. At the second stage, alcohol 3 is used for phenol alkylation. The reaction is
carried out in an acetic acid medium catalyzed by sulfuric acid; as a result, 4-tritylphenol 4 is
formed with a yield of 56%. At the third stage, phenol 4 reacts with 4-nitrophthalonitrile to form
target 4-(4-tritylphenoxy)phthalonitrile 2 in 89% vyield. The total yield of nitrile 2, based on the
starting carbon tetrachloride, was about 30%. The moderate yield is offset by the availability and
low cost of reagents. The composition and structure of compounds 2 — 4 were confirmed by

elemental analysis, mass spectra and *H NMR spectra. In addition, 3C NMR spectrum.

S1-2. Experimental section

S1-2.1. Materials and measurements

Chloroform, tetrachloromethane and benzene of chemical grade by EKOS

(http://www.ekos-1.ru) were used without further purification. 4-Nitrophthalonitrile were purchased

from Aldrich (www.sigmaaldrich.com). The silica-gel 60 (0.063-0.200 mm) were from Merck

(www.merck.de).
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Mass spectroscopy measurements in both LDI-TOF (matrix-free) modes were performed
with a Shimadzu AXIMA Confidence spectrometer. *H NMR (500.13 MHz) and *C NMR (125
MHz) spectra were recorded on a Bruker Avance-500 spectrometer in CDCls. Spectra were
referenced internally by using the residual solvent resonance (6 = 7.28 (*H) and 77.09 (**C) ppm for
CDCl) relative to SiMes (TMS). Elemental analyses were performed on an FlashEA 1112 CHNS-
O elemental analyzer. The infrared spectra were recorded for the films deposited from solution on
the KRS-5 slides in the range of 400-4000 cm™ using an Avatar 360 FT-IR spectrometer.

S1-2.2. Synthesis of triphenylmethanol (3).

To a mixture of 100.0 g (1.28 mol) of dry benzene and 20.0 g (0.13 mol) of dry carbon
tetrachloride was added 20.0 g (0.15 mol) of anhydrous aluminum chloride at room
temperature in portions of 5 g over an hour, heated to boiling and kept for another 6 h, after to
which 100 ml of 10% hydrochloric acid was added and stirred at the boil for 1 h. The organic
layer was separated, benzene and carbon tetrachloride that did not enter into the reaction were
distilled off, the residue was recrystallized from propan-2-ol. Yield 20.0 g (58%). White
substance, soluble in chloroform, benzene, DMSO. MS (LDI-TOF, negative mode): m/z 259.35
[Calc. for [M—H]™: 259.12]. Another peak: m/z 243.35 [M—OH]". *H NMR (CDCl3), ppm: 7.43—
7.33 (m, 15H, Ar-H), 3.01 s (1H, O-H). Anal. Calc. (%) for C19H160: C 87.66, H 6.19. found: C
87.22, H 6.33.

S1-2.3. Synthesis of 4-tritylphenol (4).

A mixture of 16.0 g (0.06 mol) of compound 3 and 7.0 g (0.07 mol) of phenol was
dissolved in 30 ml of acetic acid, 3 ml of concentrated sulfuric acid was added, and refluxed
for 10 h. 10% sodium hydroxide solution, 200 ml water, 20 ml acetone, then recrystallized
from propan-2-ol. Yield 11.6 g (56%). White substance, soluble in chloroform, benzene,
DMSO. MS (LDI-TOF, negative mode): m/z 335.48 [Calc. for [M—H]: 335.15]. 'H NMR
(CDCls), ppm: 7.29-7.26 (m, 6H, Ar-H), 7.23-7.20 (m, 9H, Ar-H), 7.10 (d, 2H, J=8.9 Hz, Ar—
H), 6.75 (d, 2H, J=8.8 Hz, Ar-H), 4.72 (br, 1H, O-H). Anal. Calc. (%) for C2sH200: C 89.25, H
5.99. found: C 89.21, H 6.04.



S1-2.4. Synthesis of 4-(4-tritylphenoxy)phthalonitrile (2).

A mixture of 2.6 g (0.015 mol) of 4-nitrophthalonitrile, 6.9 g (0.02 mol) of compound 4, 3.0
g of K2COs, and 50 ml of DMF was stirred for 10 h at 110°C, cooled, and poured into 300 ml
of water. The precipitate was filtered off, washed with 200 ml of water, dried in air at 80°C,
and recrystallized from propan-2-ol. Yield 6.2 g (89%), light yellow substance, soluble in
chloroform, benzene, DMSO. Rf 0.59 (chloroform, Silufol). MS (LDI-TOF, negative mode):
m/z 461.96 [Calc. for [M]: 462.17]. *H NMR (CDCls), ppm: 7.77 (d, 1H, J=8.7 Hz, Ar-H),
7.37-7.26 (m, 19H, Ar-H), 7.00 (d, 2H, J=8.6 Hz, Ar-H). *C NMR (CDCls), ppm: 161.56,
151.50, 146.35, 145.12, 135.46, 133.36, 131.04, 127.73, 126.26, 121.63, 119.35, 117.66,
115.05, 108.92, 64.67. FT-IR spectrum (v, cm™): 3057(C-H), 2231(C=N), 1593(C=C), 1566,
1491, 1311, 1249 (Ar-0O-Ar), 1213, 1176, 753, 704, 632. Anal. Calc. (%) for Cs3sH22N-O: C 85.68,
H 4.80, N 6.06. found: C 85.77, H 4.91, N 5.99.
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Table S1. Selected characteristics of 4-(4-tritylphenoxy)phthalonitrile molecule according
to DFT calculations!

B97D/cc-pVTZ CAM-B3LYP/cc-pVTZ PBE/cc-pVTZ
conformer conformer conformer

I 1 i v | | 1 AV | | i v
AEtotal, 0.428 0 0.828 | 0.496 | 0.122 0 0.345 | 0.266 | 0.129 0 0.371 | 0.308
kcal/mol
Enomo, eV | -5.82 | -5.84 | -5.90 | -5.90 | -8.16 | -8.16 | -8.26 | -8.23 | -6.99 | -6.99 | -7.09 | -7.06
ELumo, eV | -295 | -291|-292 | -288 | -1.13 | -1.11 | -1.04 | -1.03 | -2.21 | -2.20 | -2.13 | -2.13
u, D 8.18 | 7.72 | 992 |10.02| 8.04 | 7.97 | 998 | 9.98 | 8.09 | 8.04 | 10.05 | 10.04

Parameters of a distorted tetrahedron CC,4 built from carbon atoms of four phenyl fragments
c-C? 1.548 | 1.548 | 1.548 | 1.549 | 1.546 | 1.546 | 1.546 | 1.546 | 1.542 | 1.542 | 1.542 | 1.542
c-c-C? 1133 | 1134 | 113.3 | 1133 | 111.4 | 111.5 | 111.3 | 111.5 | 111.3 | 1115 | 111.2 | 111.4
c-c-c 102.0 | 102.0 | 102.0 | 102.0 | 105.6 | 105.4 | 105.9 | 105.5 | 106.0 | 105.6 | 106.0 | 105.7
Parameters of Ph-O-PhN moiety
Cen-O 1.403 | 1.404 | 1.400 | 1.401 | 1.389 | 1.389 | 1.388 | 1.388 | 1.386 | 1.386 | 1.385 | 1.385
O-Cpnn 1.364 | 1.365 | 1.364 | 1.365 | 1.352 | 1.352 | 1.352 | 1.353 | 1.350 | 1.350 | 1.350 | 1.350
c-c° 1.397 | 1.396 | 1.397 | 1.397 | 1.385 | 1.385 | 1.385 | 1.385 | 1.387 | 1.387 | 1.388 | 1.387
C-CS 1.403 | 1.404 | 1.403 | 1.403 | 1.388 | 1.388 | 1.388 | 1.388 | 1.392 | 1.392 | 1.391 | 1.391
Cg-Cy? 1428 | 1.428 | 1.428 | 1.428 | 1.429 | 1.429 | 1.429 | 1.429 | 1.425 | 1.425 | 1.425 | 1.425
C=N 1.163 | 1.163 | 1.163 | 1.163 | 1.145 | 1.145 | 1.145 | 1.145 | 1.152 | 1.152 | 1.152 | 1.152
Cpin-O-Cpp | 118.7 | 117.6 | 119.8 | 118.8 | 119.9 | 119.8 | 120.0 | 120.0 | 119.2 | 119.2 | 119.5 | 1194
Cc-C-C° 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0
C-C-C® 120.0 [ 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 [ 120.0 | 120.0
Parameters of trityl group

C-C’ 1.398 | 1.399 | 1.398 | 1.398 | 1.386 | 1.386 | 1.386 | 1.386 | 1.389 | 1.389 | 1.389 | 1.389
C-C’ 1.399 | 1.399 | 1.399 | 1.399 | 1.386 | 1.386 | 1.386 | 1.386 | 1.389 | 1.389 | 1.389 | 1.389
C-C’ 1.399 | 1.399 | 1.399 | 1.399 | 1.386 | 1.386 | 1.386 | 1.386 | 1.389 | 1.389 | 1.389 | 1.389
C-C-C’ 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0
C-C-C’ 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0
Cc-c-C’ 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0 | 120.0

Ldistances in A, bond angles in deg.; see Fig. 1 for numbering atoms, ? averaged, 3 averaged
value of four angles, * averaged value of two angles, ° the average value in the PhO
fragment, © the average value in the PhN fragment, * the average value in the phenyl ring




Table S2. Relative Gibbs energies (AG%zs, kcal/mol), and molar fractions ;i of conformers
(mol%) in saturated vapor calculated for T=478K according to DFT calculations?

IV | AG%zs Xi IV | AG%s Xi
forms forms
B3LYP I 0.28 29.1 CAM- | 27.3
B3LYP
I 0.76 17.6 I 0.65 18.9
"I 0.95 14.3 Il 0.80 16.2
v 0.0 39.0 v 0.0 37.6
B97D I 0.0 39.5 PBE I 0.69 21.6
1 0.74 18.1 I 0.85 18.4
i 1.46 8.5 Il 1.04 15.0
v 0.15 33.9 v 0.0 45.0

! basis set cc-pVTZ



Table S3. Theoretical (wwmeor) Vibrations frequencies of conformers and experimental (vexp) of 4-(4-
tritylphenoxy)phthalonitrile. No scaled theoretical frequencies are given.

Sym- ®theor, CM™ vexp, CM? | Normal vibrational energy distribution in
metry | | Il 11 1\ internal coordinates for cis-conformer 11

A 3224 | 3224 | 3217 | 3218 v(Cpn-H)

A | 3218 3218 | 3217 | 3217 v(Cen-H)

A | 3215 | 3214 | 3215 | 3214 | 3083.84 | v(Ciy -H)

A 3215 | 3214 | 3214 | 3214 v(Cinr-H)

A 3212 | 3211 | 3213 | 3213 V(Cinr-H)

A | 3210 | 3210 | 3213 | 3211 v(Com-H)

A | 3198 | 3198 | 3199 | 3199 v(Cph-H)

A | 3197 | 3197 | 3197 | 3198 v(Ceny-H)

A | 3192 | 3193 | 3193 | 3192 v(Cin-H)

A | 3192 3192 | 3192 | 3192 v(Cir-H)

A | 3192 3191 | 3191 | 3191 v(Cen-H), v(Cen-H)

A | 3190 | 3190 | 3190 | 3190 v(Cen-H)en, v(Cin-H)

A | 3185 | 3185 | 3185 | 3184 | 3056.83 | v(Cyy-H), v(Con-H)

A | 3184 | 3183 | 3183 | 3183 V(C-H)pn, v(Cinr-H)

A | 3183 | 3183 | 3183 | 3183 v(Cen-H), v(Cer-H)

A | 3183 3183 | 3182 | 3181 v(Cinn-H), v(Crn-H)pn

A 3174 | 3173 | 3173 | 3173 v(Cinr-H)

A 3172 | 3172 | 3172 | 3172 v(Cinr-H)

A 3172 | 3172 | 3172 | 3171 v(Cinr-H)

A 3165 | 3165 | 3164 | 3164 v(Cinr-H)

A 3164 | 3164 | 3164 | 3164 v(Cinr-H)

A 3164 | 3164 | 3163 | 3163 v(Cinr-H)

A | 2344 | 2344 | 2345 | 2345 v(N-Cny), v(Cein-Cn)

A 2338 | 2338 | 2338 | 2338 | 2233.25 | v(N-Cn), v(Cpin-Cn)

A 1649 1649 1651 1650 V(C'C)ring-all. S(CCC)ring-all, S(CCH)ring-all

A 1644 | 1644 1645 1645 V(CPh'CPh)ring, V(Cthr'cthr)ring, S(CCC)ring-all,
S(CthrcthrH)

A 1640 1641 1641 1641 V(Cthr'cthr)ring, S(CthrCthrCthr)ring, S(CthrCthrH)

A 1640 1640 1640 1640 V(Cthr'cthr)ring, S(CthrCthrCthr)ring, S(CthrCthrH)

A | 1631 | 1631 | 1633 | 1633 | 1592.9 | v(Cpin-Crin)ring, V(Cph-Cph)ring, 8(OCphnCrhn),
S(Ccc)ring—all, 8(CCH)ring—all

A 1626 | 1626 1626 1626 V(Cthr'cthr)ring, V(CPh'CPh)ring, S(CCC)ring—aII,
S(CCH)ring—all

A 1621 1621 1621 1621 V(Cthr'cthr)ring, S(CCC)C4, S(CthrCthrCthr)ring,
S(CthrcthrH)

A 1621 1621 1621 1621 V(CPh'CPh)ring, V(Cthr'Cthr)ring, S(Cthrcthrcthr)ring,
S(CihrCithrH), 8(CpnCphCph)ring, d(CpnCpnH)

A 1620 1619 1620 1619 V(CPh'CPh)ring, V(Cthr'Cthr)ring, S(Cthrcthrcthr)ring,
S(CinrCihrH), 3(CpnCpnhCprh)ring, 0(CphCphH),
S(OCpnCpn)

A | 1596 | 1596 | 1593 | 1593 V(Cpnn-Cphn)ring, 8(CrhCpnCprh)ring, 8(CpnCpnH),




3(OCpnnCein), 8(CrinCrhnCerin)ring,
S(CpnCpinH), bending- p(CpnnCnN)

A 1539 | 1539 | 1540 | 1540 V(Cph-Cprh)ring, V(O-Cph), d(CCH)ring-ail,
S(CphCpnCprh)ring, (CpnCphH), 6(OCphnCrin),
S(CphnCrhnCrhn)ring, O(CrinCrhnH)ring

A 1533 1533 1533 1533 V(Cthr'Cthr)ring, S(CthrCthrH)

A 1532 | 1532 1532 1531 V(Cthr'Cthr)ring, S(CthrCthrCthr)ring, S(CthrCthrH)

A 1531 | 1531 1531 | 1531 V(Cthr'Cthr)ring, S(CthrCthrCthr)ring, S(CthrCthrH)

A 1526 | 1526 | 1522 | 1522 | 1490.68 | v(Cphn-Cehn)ring, 8(CrinCrhnH)ring, v(Cein-0),
v(Cpin-Cn),

A 1484 | 1484 | 1485 | 1484 V(Cithr-Cihr)ring, (CthrCCihnr), d(CCithrCihr),
S(CthrCitnrCihr)ring, 0(CinrCinrH)

A | 1480 | 1481 | 1481 | 1480 V(Cihr-Cihr)ring, (CthrCCihnr), d(CCithrCihr),
S(CthrCitnrCihr)ring, 0(CinrCinrH)

A 1477 | 1477 | 1477 | 1477 V(Cihr-Cihr)ring, (CthrCCihnr), d(CCithrCihr),
S(Cthrcthrcthr)ring, S(CthrCthrH)

A | 1444 | 1444 | 1451 | 1451 V(Cenn-0), v(Cpin-Crhn)ring, V(Cein-Cn),
S(OCpinCein), 8(CeinCrinCerin)ring,
S(CphnCpinH), 3(CpinCphnCn)

A 1438 | 1438 | 1438 | 1438 V(Cph-Cph)ring, (CphCprnCph)ring, 3(OCphCrn),
d(CpnCpnH)

A 1372 1372 1371 1371 8(CthrcthrH), V(Cthr'Cthr)ring, 8(CCthrCthr),

A 1370 1370 1369 1370 V(Cthr'cthr)ring, S(Ccthrcthr), S(CthrcthrH)

A | 1366 | 1367 | 1366 | 1366 v(Cin-Cen)ring: 8(CenCareH)

A 1342 | 1340 | 1342 | 1341 v(Cpin-0O), v(C pin-H), 3(CpanCrinH),
d(CpnCpnH)

A | 1340 | 1340 | 1328 | 1328 | 13113 | v(Crm-O), v(Con-O). v(Crm-C piring,
S(CphnCprnNCrhN)ring, O(CranCrhnH)

A 1328 | 1328 1325 1325 V(Cthr'Cthr)ring, V(CPh'CPh)ring, S(Ccthrcthr),
S(CthrCCthr), 8(CthrcthrH)

A 1318 1319 1318 1318 V(Cthr'Cthr)ring, 8(CPhCCthr), S(Ccthrcthr),
S(CthrcthrH)

A 1317 1317 1317 1316 V(Cthr'cthr)ring, S(CPhCCthr), S(CCthrCthr),
S(CthrcthrH)

A 1314 | 1314 1313 1314 V(CPh'CPh)ring, V(Cthr'Cthr)ring, S(CPhCPhC),
3(CinCinrH), 8(CpnCCinr), 5(OCpnCen),
T(CrhCCinCihr)

A 1308 | 1308 | 1312 | 1312 | 1282.37 v(Cenn-0), v(Cen-0O), v(Cpin -Crhin)ring,
S(CpinCpinH), 3(OCpinCerin), 6(CpanOCrh),
S(CphnCrhnCrhn)ring

A 1272 | 1271 | 1276 | 1276 | 1249.58 v(Cpin-0), v(Cein-Cein)ring, V(Cein-Chn),
S(OCphnCrin), 3(CranCrhnCerin)ring,
d(CphnCpnnH)

A 1236 | 1235 | 1239 | 1238 | 1212.94 v(Cpn-0), v(Cen-Ceh)ring, V(Cein -Cein)ring,
S(CpnhCpnCprh)ring, 0(CphCphH), 8(CinrCinrH)

A 1227 | 1228 | 1225 | 1225 V(Cphn-Cphn)ring, V(Cpin-O), 3(OCpinCrin),




S(CphnCrnnCprhN)ring, O(CphnCphnH)

A 1221 1222 1221 1221 V(Cthr'Cthr)ring, S(CthrCthrH)

A 1219 1220 1219 1219 V(Cthr'Cthr)ring, S(CthrCthrH)

A 1219 1219 1218 1218 V(Cthr'Cthr)ring, S(CthrCthrH)

A | 1199 | 1199 | 1202 | 1201 | 117629 | v(Con-O), v(C-C)ringatt, 3(CenCenH),
3(CpinCrinH)

A | 1195 | 1196 | 1192 | 1195 v(C-Ctnr), v(Cph-Cph)ring, 6(CphCCihr),
8(CpnCrhH), 8(CCinCinr), T(CCihrCinrCir),
T(CrhCCihrCthr), 8(CtnrCinrH)

A 1188 1188 1187 1188 V(Cthr'Cthr)ring, S(CthrCthrH)

A 1187 | 1187 | 1187 | 1187 V(Cihr-Cihr)ring, 0(CihrCinrH)

A 1187 | 1186 | 1187 | 1187 V(Cithr-Cinr)ring, 0(CthrCihrH)ring

A | 1184 | 1184 | 1183 | 1183 v(Cer-0), v(Cen-0), v(Crin-Clring,
S(CphnCrhNCrin)ring, O(CranCrhnH)ring,
S(CphCpnhCprh)ring, (CpnCphH)

A 1172 | 1172 | 1172 | 1172 V(Cihr-Cihr)ring, (CCpnCph), 8(CithrCCihr),
S(Ccthrcthr), S(Cthrcthrcthr), S(CthrcthrH),
7(CphCCinCihr)

A | 1170 | 1171 | 1171 | 1170 v(Con-C), v(Cinr-C), V(Ctrw-Cirn)ring, 3(CprCCin),
S(CphCpnCprh)ring, (CpnCphH), 8(CCinCihr),
S(CihrCithrCihr)ring, (CtnrCinrH), T(CphCCitCihr),
T(Ccthrcthrcthr)

A | 1159 | 1159 | 1159 | 1159 V(Cinr-C), v(Cpn-Cen)ring, V(Cihr-Cinr)ring,
3(CphCpnCrh)ring, 6(CpnCphH), 3(CCpnCpn),
8(Ccthrcthr), S(CthrcthrH)

A | 1137 | 1137 | 1138 | 1137 V(Cpn-Cen)ring, d(CphCphCph)ring, (CprCphH)

A | 1115 | 1115 | 1116 | 1116 V(Cinr-Cir)ring, O(CCinrCihr), d(CinrCinrH)

A | 1114 | 1114 | 1115 | 1115 V(Cinr-Cir)ring, O(CCinrCihr), d(CinrCinrH)

A | 1111 | 1112 | 1113 | 1114 V(Cinr-Cihr)ring, 8(CCinrCihr), d(CinrCinrH)

A | 1111 | 1111 | 1112 | 1111 | 1085.64 | v(Cpin-Cn), 8(CranCeinH), v(Cein-0), v(Cehn-
CphN)ring, 0(CphnCrhnCrhn)ring, (CphnCranCi)
S(CthrCthrH)

A | 1060 | 1060 | 1060 | 1060 V(Cihr-Cithr)ring, V(Cinr-C), 8(CetrCinrH)ring,
T(CCthrCthrCthr)

A | 1059 | 1059 | 1059 | 1059 V(Cihr-C), v(Ctnr-Cinr)ring, 8(CtnrCinrCthr)ring,
S(CthrcthrH)

A | 1057 | 1057 | 1058 | 1058 V(Cihr-Cinr)ring, 8(CthrCinrCinr)ring, 8(CenrCinrH)

A | 1040 | 1039 | 1041 | 1040 v(Cph-Cph)ring, V(Cpn-0), 8(CphCpnCrh)ring,
S(CpnCpnH), 8(CCpnCprn), 5(OCpnCprn)

A 1023 | 1023 | 1024 | 1023 V(Cihr-Cihr)ring, d(CCithrCinr), 8(CinrCinrCihr)ring,
S(CthrcthrH)

A 1023 | 1023 1023 1023 V(Cthr'cthr)ring, S(Ccthrcthr), S(CthrCthrCthr)ring,
S(CthrcthrH)ring

A 1023 | 1023 | 1023 | 1023 V(Cihr-Cithr)ring, d(CCithrCinr), 8(CinrCinrCinr)ring,
S(CthrCthrH)ring

A | 1014 | 1017 | 1014 | 1014 waving- o(Cr -H), ©(CphCCihrCihr),

T(CcthrCthrCthr), T(CthrCthrCthrCthr)ring
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1013

1013

1013

1013

waving- o(Cpn-H), waving- o(Cinr -H),
T(CCthrCthrCthr), T(CthrCthrCthrCthr)ring

1012

1012

1012

1012

waving- o(Cir -H), T(CCtnCitChr),
T(CthrCthrCthrCthr)ring

1004

1005

1004

1004

waving- o(Cpn-H), waving- o(Cinr-H),
T(CPhCPhCPhCPh)ring, T(CthrCthrCthrCthr)ring

1002

1002

1001

1001

waving- o(Cpn-H), waving- o(Cinr-H),
T(CPhCPhCPhCPh)ring, T(CthrCthrCthrCthr)ring

1000

1001

999

1000

waving- o(Cpn-H), waving- o(Cinr-H),
T(CPhCPhCPhCPh)ring, T(CthrCthrCthrCthr)ring

> > > P P P

996

997

996

997

waving- o(Cpn-H), waving- o(Cinr-H),
T(CrhCrhCpnhCprh)ring, T(CCthrCinCithr),
T(CthrCthrCthrCthr)ring

994

994

991

991

waving- o(Cpn-H), waving- o(Cenn-H), waving-
6(Cpnn-Cn), T(CrainCrnCrhnCrin)ring,
T(OCphnCrhnCrhn)

991

992

990

991

waving- o(Cpn-H), waving- o(Cph-O), waving-
o(Ctnr-H), ©(CphCphCpnCrh)ring, T(CrhCphOCpin),
T(CithrCihrCinrCtnr)ring, T(CrhCCihrCihr)

974

975

975

976

v(Cpin-O), v(Crin-Crin)ring, V(Crin-Cn),
d(CCC)cs, d(CprOCrhn), d(OCrhnCrhny),
S(CrhnCrhnCrhn)ring, O(CranCranH),
S(CnCeinCrin), Waving- o(Cen-H)pn, waving-
o(Cen-C), waving- o(Cen-O), waving- o(Cin-C),
waving- o(Cnr-H), t(CpnCphCphCrh)ring,
T(CphCCinrCiir)

968

968

967

967

d(CCC)cs, waving- o(Cpn-H), waving- o(C-Cinr),
waving- o(Cinr-H), T(CehCCinrCinr),
T(CthrCthrCthrCthr)ring

960

960

960

959

d(CCC)cs, waving- o(C-Cinr), waving- o(Cwr-H),
T(CrhCpnhCCihr), T(CrnCCinCinr),
T(CthrCthrCthrCthr)ring

956

958

957

956

d(CCC)cs, waving- o(Cpn-H), waving- o(C-Cinr),
waving- o(Cir-H), ©(CprnCCithrCinr),
T(Cthrcthrcthrcthr)ring

927

927

928

928

V(C'Cthr)C4, 8(CCC)C4, S(CCthrCthr),
8(CinrCinrCihr)ring, Waving- o(Cen-H), waving-
o(Cpn-C), waving- o(Cpp-O), waving- o(Cinr-H),
T(CrnCphCpnCprh)ring, T(CPhCCihCinr),
(CCtthrCtnrCihr)

912

913

916

916

v(C-Cthr)ca, 8(CCC)cs, waving- o(C-Cinr),
waving- o(Cir-H), waving- o(Cenn-H), waving-
o(Cphn -Cn), ©(CrhOCPrNCrin), T(CrrCCihCinr),
T(CCthrCinrCithr), T(CranCprhinCrhnCrhn)ring

912

913

912

912

3(CCC)c4, waving- o(C-Cir), waving- o(Cwnr-H),
waving- o(O-Cpnn), Waving- o(Cphn-H), waving-
6(Cpin-Cn), ©(CphCphCCihr), T(CrnOCpinCenn),
T(CPhCCthrCthr), T(CCthrCthrCthr),
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T(CphinCrhnCrhNCrhN)ring

910

912

911

911

V(C-Cthr)C4, 6(CCC)C4, S(CthrCthrCthr)ring, Waving-
o(C-Cinr), waving- o(Cinr-H), waving- o(Cpin -
H), waving- o(Cpin-Cn), T(CphCphCCihr),
T(CrhOCpinCrin), T(CPhCCihCinr),
T(CChrCitnrCinr), T(CranCrhnCrhinCrhn)ring

874

874

874

873

waving- o(Cpn-H), waving- o(Cinr-H),
1(CphCCihCihr)

872

873

872

872

3(CrnOCpnN), 8(CrrCprrCerh)ring, 8(CCC)ca,
waving- o(Cpn-H), waving- o(O-Cpp), waving-
o(Ctnr-H), ©(CpnCphCphCrh)ring, T(CrhCphOCpnn),
1(CphCCihCihr)

868

869

867

867

3(CphnOCpnn), Waving- o(Cph-H), waving- o(O-
Cprn), waving- o(Cinr-H), t1(CphCphCpnCrh)ring,
T(CrnCprhOCprhn)

867

867

866

866

waving- o(Cpn-H), waving- o(Cinr-H)

> >

860

861

857

859

834.9

waving- o(Cphn-Cn), Waving- o(Cph-H), waving-
o(O-Cpnn), waving- o(Cphn-H), T(CrnCprnOCriny),
7(CphOCpinCrin), T(OCrhnCrinCrin),
T(CphinCrinCrhnCriN)ring

852

853

849

849

V(Cpn-Cen)ring, V(O-Cpn), 8(CpnCpnCrh)ring,
S(CpnCpnH), 8(CCpnCprn), 5(OCphnCrhn),
S(CphnCrinCrin)ring, 6(CCC)c4, Waving- o(Cen-
H), waving- o(C-Cen), waving- o(O-Cen),
waving- o(C-Cir), waving- o(Cinr-H),
T(CphCphCpnCrh)ring, T(CrhCCinrCihr),
T(CpnCphOCphn)

848

849

840

841

S(CpnCpnCrh)ring, 3(OCphnCriny),
S(CphnCprnnCrhN)ring, Waving- o(Cpn-H), waving-
6(Cihr-H), ©(CpnCphCphCrh)ring

790

790

788

790

d(CCC)cs, waving- o(C-Cpp), waving- o(C-Cinr),
waving- o(O-Cpn), waving- o(Cinr-H),
T(CphCphCpnCrh)ring, T(CrhCphCCir),
T(CPhCCthrCthr), T(CthrCthrCthrCthr)ring

781

780

782

779

waving- o(C-Cpn), waving- o(O-Cpn), Waving-
o(C-Cinr), waving- o(Cinr-H), (CpnCprnCprnCprh)ring,
T(CPhCCthrCthr), T(CthrCthrCthrCthr)ring

769

769

769

768

751.96

waving- o(Cir-H), waving- o(C-Cinr),
T(CPhCCthrCthr), T(CthrCthrCthrCthr)ring

764

766

765

767

8(CpnOCpnn), Waving- o(Cph-H), waving- o(C-
Cprn), waving- o(O-Cpn), waving- o(C-Cihr),
waving- o(Cir-H), 7(CphCphCphCrh)ring,
T(CphCphCCihr), T(CrnCrhOCpin), T(CrhCCihrCinr),
T(CthrcthrCthrCthr)ring

756

756

754

753

waving- o(O-Cpnn), Waving- o(Cenn-H), waving-
o(Cpnn-Cn), bending- p(CenCaN),
T(CpnCpnOCphn), T(CrnOCpinCenn),
T(OCphnCrinCrin), T(CrhinCrhn CranCrhN)ring
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744 | 744 737 737 V(Cpin-phNC)ring, V(Cpin-Cn), 8(CpnOCprhn),
3(OCpnnCein), 8(CrinCrhnCerin)ring,
S(CprnCprinH), 8(CrinCrinCi)ring, Waving- o(C-
Cprn), waving- o(Cpn-H), waving- o(Cinr-H),
T(CphCphCphCrh)ring, T(CphCphCCihr)

728 | 730 | 727 | 727 waving- o(C-Cinr), waving- o(Cnr-H),
T(CphCCihCinr), T(CCthrCinrCitr),
T(CthrCthrCthrCthr)ring

725 | 725 | 724 | 724 | 703.74 waving- o(Cir-H), 8(CCC)ringehn, Waving- o(C-
Cihr), T(CpnCrhCprhCph)ring, T(CrhCCinrCihr),
T(CthrCthrCthrCthr)ring

723 | 724 | 723 | 722 waving- o(C-Cinr), waving- o(Cinr-H),
(CphCCihCihr), T(CCthrCinrCihr),
T(CthrCthrCthrCthr)ring

722 | 722 721 721 3(CphCpnCrh)ring, 0(CtnrCinrCihr)ring,
8(CprnCrinCrin)ring, Waving- o(Cen-H), waving-
o(C-Crnr), waving- o(Cinr-H),t(CphCprhCpnCrh)ring,
T(CphCCihrCihr), T(CCithrCinCihr),
T(CthrCthrCthrCthr)ring

696 697 694 695 S(CphOCrnn), O(CitrCitrCihr)ring, 0(CCthrCihr),
S(CinrCinrH), 3(CpnnCranCrin)ring, Waving- o(Cen-
H), waving- o(C-Cpn), T(CphCphCprhCprh)ring,
T(Cthrcthrcthrcthr)ring

661 | 660 | 668 | 666 S(CphCpnCrh)ring, 3(CrhCphH)ring, 3(CCpnChrh),
S(OCpnCern), 8(CtrrCinrCthr)ring, Waving- o(O-
Cenn), T(CrhOCraNCriN), T(CinrCinrCinrCihr)ring,
7(OCphnCrhnCrhn)

659 | 658 | 660 | 660 8(CphCpnCrh)ring, 3(CrnCpnH), 8(OCpnCprh),
waving- o(C-Cpp), 8(CCinCihr), 8(OCphnCrin),
3(CpnOCpin), 8(CitnrCinrCihr)ring, Waving- o(Cpn-
H), waving- o(O-Cpn), waving- o(Cinr-H),
bending- p(CphnCnN), T(CrhCprnCrnCrh)ring,
T(CcthrCthrCthr), T(Cthrcthrcthrcthr)ring

650 | 651 | 650 | 651 |632.38 d(CCC)cs, 3(CCthrCinr), d(CitnrCitnrCihr)ring,
8(CinrCinrH)ring, waving- o(Cen-H), waving- o(O-
Crn), bending- p(CpinCnN), T(CrhCprhCrhCrh)ring,
7(CphCCihCihr)

647 | 647 | 647 | 647 8(CphCprhCprh)ring, 8(CphCphH), 8(CCC)cas,
8(Ccthrcthr), S(Cthrcthrcthr)ring, WaVing- G(Cthr -
H), waving- o(O-Cphn), waving- o(Cpin-Chn),
bending- p(CphinCnN), T(CrnCphCCihr),
1(CphCphOCrhn), T(CrhOCprnCrin),
T(Ccthrcthrcthr), T(CthrCthrCthrCthr)ring,
T(CphinCrhnCrhNCPhN)ring

641 | 641 643 643 S(CphCpnCprh)ring, Waving- o(O-Cpnn), Waving-

o(Cpin-Cn), Waving- o(Cern-H), bending-
P(CphnCnN), T(CrhCphnOCrhn), T(CrhOCprnCrhn),
T(Crin CrhinCrnCprhN)ring
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638

640

638

638

S(CthrCthrCthr)ring, S(CthrCthrH), 5(CCC)C4

> >

636

637

637

637

S(CCC)C4, S(CthrCthrCthr)ring, S(CthrCthrH)ring,
waving- o(O-Cpn), bending- p(CpanCnN),
S(CPhCPhCPh)ring

636

636

637

636

S(Cthrcthrcthr)ring, S(CthrCthrH),
T(CthrCthrCthrCthr)ring

617

620

618

621

S(CphCrhCrh)ring, 0(CrnOCphn), (CCC)ca,
8(CpnnCrhNCn)ring, Waving- o(Cen-H), waving-
o(C-Cpn), waving- o(O-Cpn), waving- o(Cinr-H),
bending- p(CeinCNN), T(CpnCphCrnCrh)ring,
1(CpnCphOCrhn), T(CCithiCinrCitr),
T(CthrCthrCthrCthr)ring

576

576

590

586

S(CpnCpnCrn)ring, 8(CrnOCpin), 3(CCC)ca,
3(CrhnCrhnCrnn)ring, O(CrinCrinCn)ring, Waving-
o(Cph-H), waving- o(C-Cpn), waving- o(O-Cpn),
waving- o(C-Cinr), waving- o(Cinr-H), bending-
p(CphinCNN), 8(CprrCrhCrh)ring, T(CrnCphCCinr),
1(CpnCphOCrin), T(CCithiCinCitr),
T(CthrCthrCthrCthr)ring

549

550

550

553

522.44

waving- o(Cpnn-Cn), bending- p(CpinCaN),
waving- o(O-Cphn), Waving- o(Cenn-H),
7(CphCphOCpin), T(CrrOCrinCrin),
T(OCphnCpranCrihn), T(CrhinCrhn CrinCrhn)ring

548

549

548

548

d(CCC)cs, 3(CpnnCrhnCrhn)ring, Waving- o(C-
Cihr), waving- o(Cwr-H), bending- p(CpanCnN),
3(CpnCprhCerh)ring, T(CrhCPhCCihr), T(CCinCinrCir),
T(Cthrcthrcthrcthr)ring

536

528

540

530

d(CCC)cs, 3(CpnOCpnn), Waving- o(O-Cpp),
waving- o(C-Cir), waving- o(Cinr-H),
T(CphCphCpnCrh)ring, T(CrhCCinrCihr),
T(CcthrCthrCthr), T(Cthrcthrcthrcthr)ring

508

520

511

520

d(CpanCpnnCn), Waving- o(C-Cph), waving- o(O-
Cprn), waving- o(C-Cinr), waving- o(Cinr-H),
bending- p(CphnCnN), T(CrnCphCrhCrh)ring,
T(CphCphCCihr), T(CrnCrhOCpin), T(CCithrCinrCinr),
T(Cthrcthrcthrcthr)ring

502

503

502

502

waving- o(C-Cen), waving- o(O-Cpp), waving-
o(C-Cinr), waving- o(Cinr-H),(CpnCphCpnhCrh)ring,
T(CphCphCCihr), T(CrnCrhOCphn), T(CrhCCihrCinr),
T(Ccthrcthrcthr), T(CthrCthrCthrCthr)ring

476

473

482

480

3(CphOCpin), (OCprnnCrin), 6(CrhinCrhnCrhN)ring,
S(CennCrinH), 3(CranCrhnCi)ring, Waving-
o(Cph-H), waving- o(C-Cpn), waving- o(O-Cpn),
waving- o(C-Cir), waving- o(Cmr-H), bending-
p(CphnCnN), T(CenCprhCpnCprh)ring, T(CrhCpnCCinr),
T(CrhOCpinCrin), T(CPhCCihCinr),
T(CthrCthrCthrCthr)ring

462

463

462

462

8(OCpnCpp), waving- o(O-Cpnn), Waving- o(C-
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H)enn, Waving- o(C-Cn)ehn, bending-
p(CpinCNN), T(CrrCrhOCerin), T(CrhOCrhnCrn),
T(OCphnCrhnCehn), T(CrrnCrhinCrhnCrhn)ring

446

444

437

436

V(Cpin-Cn), 8(CphCphCrh)ring, 6(OCpnCrn),
3(CprhOCpnn), 3(OCphNCrin), S(CrrinCrhNCrhn)ring,
S(CrhnCrhnH)ring, O(CrinCrhnCn)ring, Waving-
o(C-Cpn), waving- o(O-Cpn), waving- o(C-Cin),
bending- p(CpinCnN), T(CrhCphCrnCrh)ring,
T(CphCCithrCihr), T(CtnrCithrCenrCthr)ring,
T(CphinCrhnCrhnCriN)ring

436

436

427

428

waving- o(Cpn-H)pn, waving- o(Cinr-H),
7(CphCphCprhCprh)ring, T(CPhCrhCCihr),
T(CCthrCthrCthr), T(CtnrCinrCinrCthr)ring,

426

428

426

424

8(OCpnCpn), waving- o(Cph-H), waving- o(Cinr-
H), 7(CpnCpnhCprhCprh)ring, T(CrhCrhCCihr),
T(CrhOCpinCrin), T(CCthiCinCihr),
T(CitrCinrCinrCihr)ring, T(CrhnCrhnCrhnCerhn)ring

423

424

421

422

3(CphCpnCprh)ring, 6(CCpnCprh), 8(CpnCprhH)ring,
8(OCpnCpn), waving- o(Cinr-H), bending-
P(CphnCnN), T(CphCrhCprnCrh)ring,
T(CrhOCphnCrin), T(CrhCphOCphn),
T(CphCCihrCihr), T(CCithrCinCihr),
T(Cthrcthrcthrcthr)ring

421

421

420

420

d(OCpnCph), waving- o(Cinr-H), 1(CphCpnOCpnn),
1(CphOCpnnCrin), T(CrhCCihCitr),
T(Ccthrcthrcthr), T(Cthrcthrcthrcthr)ring,

T(Cphn CranCrhNnCrhN)ring

418

418

418

417

waving- o(Cinr-H), T(CranCrhinCranCrhN)ring,
T(CphCphOCprhn), T(CrhCCihrCihr), T(CCihrCithrCthr),
T(CthrCthrCthrCthr)ring

396

396

395

395

waving- o(O-Cpnn), Waving- o(Cenn-H), waving-
o(Cpnn-Cn), bending- p(CpinCnN),
T(CrhOCprnCrin), T(OCrrnCraNCriny),

T(Cphn CranCrhNnCrhN)ring

366

363

366

363

S(CCC)c4, 3(OCpnnCrin), S(CCitrCinr),
8(CphnCpinCehn)ring, Waving- o(Cen-H), waving-
6(C-Cpn), waving- o(O-Cpn), waving- o(C-Cir),
waving- o(Cr-H), bending- p(CpinCnN),
T(CrnnCrhnCrhNCrhn)ring, T(CPhCphCCinr),
1(CphCphOCphn), T(CphCCihCinr),
T(CthrcthrCthrCthr)ring

347

350

346

348

v(Cen-C) 5(CCC)cs, 5(OCenCrr), 5(CrnOCrm),
S(OCpnnCrin), O(CCihrCinr), (CrhinCrhnCrhN)ring,
S(CprnCrinH), 3(CranCranCn)ring, Waving- o(O-
Cprn), waving- o(C-Cithr), T(CphCphCphCprh)ring,
T(CrhOCphnCprin), T(CinrCinrCinrCihr)ring

324

325

321

324

V(Cinr-C), 8(OCpnCpp), 8(CCC)c4, 5(OCpnnCrin),
S(CCinrCihr), 3(CtnrCithrCihr)ring, bending-
p(CprnCnaN), 1(CphCpnOCrhn), T(CrnOCprnCrin),
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T(CCthrCthrCthr), T(CthrCthrCthrCthr)ring,
T(OCphnCprhnCrhn)

295

294

298

293

5(CConCrn), 8(CCC)cs, 8(CCinCin), Waving-
o(C-Cpn), waving- o(C-Ctr), waving- o(Cinr-H),
1(CpnCphOCpin), T(CrrOCrinCrhN),
(CpnCCinCihr), T(CCtnrCinCihr),

T(CihrCthr CtnrCinr)ring, T(OCphnCphnCrhn)

287

287

286

287

V(Cinr-C), 8(CCpnCrh), 3(CCC)cs, d(CCihrCinr),
S(CihrCithrCihr)ring, Waving- o(Cinr-H), waving-
o(Cen -Cn), bending- p(CenvCnN),
1(CphCphOCpin), T(CrrOCrinCrin),
T(CCthrCthrCthr), T(CthrCthrCthrCthr)ring,
T(OCphnCrrnCrhn)

285

285

285

285

v(Cin-C), 8(CCpnCprh), 8(CCC)cs, 8(CCithCinr),
S(CthrcthrCthr)ring, Waving- G(C'CPh), Waving-
o(Cinr-H), bending- p(CranCnN), T(CrrCphCCinr),
1(CphCphOCpin), T(CrhOCrinCrin),
T(Ccthrcthrcthr), T(CthrCthrCthrCthr)ring,
T(OCphnCrinCrhn)

267

266

268

265

v(Cinr-C), 8(CCC)cs, 8(CCinCihr),
S(CihrCithrCihr)ring, Waving- o(C-Cpn), waving-
o(Cin-H), T(CphCphCphCeh)ring, T(CrhCprhCCihr),
T(Ccthrcthrcthr), T(Cthrcthrcthrcthr)ring

258

261

257

259

S(CCpnCprh), 6(CCithrCtnr), waving- o(Cinr-H),
waving- o(O-Cpnn), Waving- o(Cenn-H), waving-
o(Cpnn-Cn), bending- p(CprnCnN),
T(CphCphCpnCrh)ring, T(CrhCpnOCphn),
1(CphOCpnnCenin), T(CCitnrCinrCinr),

T(CirCinr CinrCinr)ring, T(OCpanCrinCrin),

T(Cphn CranCrhnCrhn)ring

246

248

246

248

S(CCinCinr), waving- o(Cinr-H), waving- o(O-
Cpnn), Waving- o(Cenn-H), bending-
p(CpnnCnNN), T(CrrCrrCCihr), T(CrnCrnOCphn),
T(CrhOCpinCrin), T(CrhCCihCinr),
T(Ccthrcthrcthr), T(CthrCthrCthrCthr)ring,
T(OCphnCrhnCprin), T(CrainCrhinCrhnCrhN)ring

236

230

236

229

3(CpnOCpnn), 8(OCphnCrin), 8(CCithCinr),
8(CCCn), waving- o(O-Cpn), waving- o(Cinr-H),
bending- p(CphnCnN), T(CrnCphCrhCrh)ring,
T(CphCphCCihr), T(CrnCphOCphn), T(CrhCCihrCinr),
T(Ccthrcthrcthr), T(CthrCthrCthrCthr)ring

222

221

223

221

S(CCpnCpn), 8(OCpnCph), 6(CCihCihr), Waving-
o(C-Cinr), waving- o(Cir-H), waving- o(Cphn-
Cn), bending- p(CennCnN), T(CrnCpnCCir),
1(CphCphOCprhn), T(CrhOCprnCrin),
T(CPhCCthrCthr), T(CCthrCthrCthr),
T(CihrCthrCinrCtnr)ring, T(OCPhnCranCrhn),
T(CpanCranCrhnCrhN)ring

184

196

183

193

v(Cpn-C), S(CPhCPhCPh)ring, S(CCC)cy,

16




S(CprOCpin), (CCithrCinr), (CranCrhnCrhn)ring,
waving- o(Cpn-H), bending- p(CpinCnN),
T(CphCphCpnCrh)ring, T(CPhCCihrCihr),
’E(CCthrCthrCthr)

152

147

148

144

S(CCC)c4, 3(CpnnCrhnCn), Waving- o(Cpn-H),
waving- o(C-Cen), waving- o(O-Cpp), bending-
P(CprnCnNN), T(CrrCrrCpnCrh)ring, T(CrhCCinrCihr),
T(CphCphOCphn), T(CCinCinCihr)

142

143

144

142

waving- o(O-Cpnn), Waving- o(Cenn-H), waving-
o(Cpnn-Cn), bending- p(CpanCnN),
7(CpnCphCCinr), T(CrnCrnOCphN),
T(CrhOCpinCrin), T(CPhCCihCinr),
T(CCihrCihCihr), T(OCrnCrhnCrin),
T(CphinCrhnCrhnCriN)ring

118

118

115

116

S(CrhnCrhnCrhn)ring, O(CrinCrhnCi),
d(CphnCphnH), waving- o(C-Cph), waving- o(O-
Crn), bending- p(CprnCnN), T(CpnCphOCrhn),

110

110

107

110

8(CCC)cs, waving- o(Cpnn-Cn),
T(CpnCpnCpnCprh)ring, T(CrhCpPnOCpin),
T(CphCCihrCihr), T(CCithrCinCihr),
T(CinrCinrCinrCihr)ring, T(CrhnCrhnCphinCerhn)ring

99

100

97

98

3(CCC)c4, waving- o(C-Cir), waving- o(Cinr-H),
waving- o(Cpnn-H), waving- o(Cpnn-Cn),
bending- p(CphnCnN), T(CrhCCinCinr),
1(CphCphOCphn), T(CrhOCprnCrin),
T(CphCCihrCihr), T(CCithrCinCihr),

T(CitrCinr CinrCinr)ring, T(OCpanCrinCrhn),

T(Cphn CranCrhnCrhN)ring

91

89

91

86

d(CCC)cs, waving- o(C-Cunr), waving- o(Cwr-H),
waving- o(Cpnn-Cn), bending- p(CpnCnN),
T(CphCphCprnhCrh)ring, T(CrhCpnOCphn),
1(CphOCpninCein), T(CrhCCihCitr),
T(CcthrCthrCthr), T(Cthrcthrcthrcthr)ring,
T(OCphnCrinCrin), T(CrhnCrhn CrinCrhn)ring

86

87

86

85

S(OCpnCprh), 8(CCC)c4, waving- o(Cpnn-H),
waving- o(Cphn-Cn), bending- p(CpanCnN),
T(CrnCphCrhCrh)ring, T(CPnCpnCCihr),
7(CrnCpPhOCpin), T(CrnOCpanCrin),
T(CphCCihCihr), T(CCithrCtnCir),
T(CinrCithrCtnrCihr)ring, T(OCprhnCrhnCrhn),
T(CphnCrhnCrhNCPhN)ring

74

75

76

73

d(CCC)cs, 6(CCihCihr), waving- o(C-Cinr),
waving- o(Cpn-H), waving- o(Ciwnr-H), waving-
o(Cpnn-Cn), bending- p(CPhNCNN),
T(CphCphCCihr), T(CrhCCihCinr), T(CCithrCihrCihr),
T(CinrCihrCtnrCihr)ring, T(OCprhnCrhnCenn),

T(Cpan CranCrhNnCrhN)ring

62

64

64

65

S(CCpnCrh), 6(CCC)c4, waving- o(C-Cpn),
waving- o(C-Cinr), waving- o(Cir-H), waving-
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o(Cpnn-Cn), bending- p(CpanCnaN),
T(CpnCphCpnCprh)ring, T(CrhCpnCCinr),
T(CrhOCpinCrin), T(CPhCCihCinr),
T(CCinCitrCihr), T(CtnrCihrCinrCihr)ring,
T(OCphnCrhnCehn), T(CrhnCrhinCrhnCrhn)ring

62

60

60

d(CprOCpin), 6(CCC)c4, Waving- o(C-Cpn),
waving- o(O-Cpn), waving- o(C-Cinr), waving-
o(Ctnr-H), ©(CphCphCphCrh)ring, T(CrhCphOCpin),
(CpnCCinCihr), T(CCtnrCinCihr),
T(CthrCthrCthrCthr)ring

60

57

57

3(CCC)c4, 8(CCinCinr), waving- o(Cpn-H),
waving- o(C-Cpp), waving- o(O-Cpn), waving-
6(C-Cinr), waving- o(Cinr-H),
T(CphCphCpnCprh)ring, T(CPhCphCCihr),
1(CphCphOCpin), T(CrrOCrinCrin),
(CphCCihCihr), T(CCthrCinrCihr),
T(CtnrCihrCitrCithr)ring, T(OCrhnCrinCerin),
T(CphinCrhnCrhnCriN)ring

49

48

50

5(CCrnCen), 5(CCC)ca, S(CrOCrnn), Waving-
o(C-Cpn), waving- o(O-Cpn), waving- o(C-Cin),
waving- o(Cir-H), bending- p(CennCnN),
7(CphCphCCiir), T(CrnOCpinCriN),
T(CphCCihrCihr), T(CCithrCinCir),

25

27

24

S(CCpnCprh), 6(CCC)c4, waving- o(C-Cinr),
T(CphCphCpnCrh)ring, T(CrhCphCCir),
T(CrnCpPhOCpin), T(CrrOCranCrin),
T(CphCCihrCihr), T(CCithrCinCihr),

T(Cphn CranCrhnCrhN)ring

21

20

20

d(CphOCphn), 6(CCC)c4, Waving- o(Cpr-H),
waving- o(C-Cen), waving- o(C-Cir), waving-
6(O-Cpin), T(CrnCrhCpnCprh)ring, T(CrhCpnCCihr),
7(CrnCpPhOCpin), T(CrnOCranCrin),
T(CphCCihCithr), T(CCithrCinrCihr)

15

19

16

8(CCC)c4, waving- o(C-Cpp), waving- o(O-
Crhn), Waving- o(Cpn-H), waving- o(C-Cihr),
T(CpnCrhCpnhCprh)ring, T(CPhCpnCCihr),
1(CphCphOCrhn), T(CrhOCpinCrin),
T(CehCCihCihr), T(CCthrCinrCiir)

S(OCpthh), S(CCC)c4, Waving- G(C-Cph),
waving- o(C-Cir), waving- o(O-Cpn),
7(CphCphCCihr), T(CpnCrhOCrhn),
1(CrhOCpriNCrhn), T(CrhCCithCinr),
T(CCithrCinrCinr), T(OCpnnCrhnCrhn)

Hor cis-conformer 11
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Figure S1. The calculated IR spectra of the conformers | and 11 (cis) and Il and IV (trans)
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Figure S2. Theoretical
tritylphenoxy)phthalonitrile.
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Figure S3. Theoretical radial distribution function f(r) for conformer II and difference Af(r) for
conformers I, 11 1V.

Table S4. Conditions of the synchronous GED/MS experiment.

Nozzle-to plate distances, mm 338 598
Number of recorded plates 5 6
Electron beam current, pA 1.6 1.2
Wavelength of electrons, A 0.04020(3) 0.04009(3)
Temperature of the effusion cell, K 475(10) 481(10)
Average exposure time, s 130 70
Residual gas pressure in diffraction chamber, Torr 1.0-10° 1.5-10°
s-range/As, Al 3.0-28.6/0.1 1.3-16.7/0.1
lonization voltage, V 50 50
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