141

The syntheses and NMR studies of hexadeca- and
octaneopentoxyphthalocyanines

Namrta Bhardwaj, John Andraos, and Clifford C. Leznoff

Abstract: The syntheses of 3,6-dineopentoxyphthalonitrile and 3,4,5,6-tetraneopentoxyphthalonitrile are described. Con
densation of these phthalonitriles with nickel chlorideNiN-dimethylaminoethanol yielded 1,4,8,11,15,18,22,25-
octaneopentoxyphthalocyaninato nickel(I8) @nd 1,2,3,4,8,9,10,11,15,16,17,18,22,23,24,25-hexadecaneopentoxy
phthalocyaninato nickel(I1)7). The *H NMR spectra of these phthalocyanines and the related 2,3,9,10,16,17,23,24-
octaneopentoxyphthalocyaninato nickel(I8) @t temperatures from 205 to 330 K in toluedigexhibited various de

grees of restriction of rotation of the neopentoxy groups. Compaueghibited a single atropisomer at 235 K.

Key words neopentoxy substituted phthalocyanines, variable temperature NMR, restricted rotation.

Résumé: On décrit les syntheses des 3,6-dinéopentoxy- et 3,4,5,6-tétranéopentoxyphtalonitriles. La condensation de
ces phtalonitriles avec du chlorure de nickel dansh\jN-diméthylaminoéthanol conduit a la formation des
1,4,8,11,15,18,22,25-octanéopentoxyphtalocyaninato nickeR)I®t 1,2,3,4,8,9,10,11,15,16,17,18,22,23,24,25-hexa
décanéopentoxyphtalocyaninato nickel(IT).(Les spectres RMN déH de ces phtalocyanines et du
2,3,9,10,16,17,23,24-octanéopentoxyphtalocyaninato nicke8)))a( des températures de 205 a 330 K, dans le toluene-
dg, mettent en évidence des degrés de restriction a la rotation divers pour les groupes néopentoxy. Le tamposé
présente sous la forme d'un seul atropisomere, a 235 K.

Mots clés: phtalocyanines substituées par des groupes néopentoxy, RMN a température variable, rotation restreinte.

[Traduit par la Rédaction]

Introduction (13, 16). Unfortunately, for many applications, it is prefera-
ble to have both soluble and symmetric phthalocyanines.
YRith this idea in mind, we set out to synthesize symmetrical
polyneopentoxyphthaloniriles, for condensation to very solu-
le symmetrical multineopentoxy-substituted phthalo-
}{/anines. In the course of this work we noticed considerable
estricted rotations of the neopentoxy substitutuents on the
f)hthalocyanines as shown by NMR spectroscopy in temper
gture coalescence experiments.

to their unique properties that include extremely high ther
mal stability and chemical resistivity (1, 2). Traditionally,
phthalocyanines have been used as dyes (1, 2) but recen
they have found wide applications (3) in fields including-lig r
uid crystals (4, 5), chemical sensors (3, 6, 7), photodynami
therapy of cancer (3, 8), and nonlinear optics (9—11). Appli
cations of peripherally unsubstituted phthalocyanines ar
limited due their insolubility in common organic solvents
and water (10, 11). Phthalocyanines possess an extended Results and discussions
conjugated electron system which permitstacking (aggre
gation) between planar macrocycles, provided the distanc8ynthesis
between the macrocycles is small (10). Adding substituents Treatment of 2,3-dicyano-1,4-hydroquinori§ (ith so-
to the periphery of the macrocycles increases their solubilitydium methoxide in methanol at room temperature -pro
since these substituents increase the distance between thieled the disodium salt ofl. This salt reacted with
stacked phthalocyanines and enable their solvation (10, 12heopentyl tosylate in hexamethylphosphoramide (HMPA)
For many years the neopentoxy group has been used asaa110°C for 4 days to give 3,6-dineopentoxyphthalonitrile
bulky substituent to enhance solubility (13-15). (2) in 62% yield. Condensation (17) @& with NiCl, in 2-
Both 3-neopentoxy- (16) and 4-neopentoxy phthalonitrilesN,N-dimethylaminoethanol (DMAE) at reflux (134°C)
(13) were available, but these mononeopentoxy phthalogave the symmetrical 1,4,8,11,15,18,22,25-octaneopentoxy
nitriles gave phthalocyanines as mixtures of regioisomerghthalocyaninato nickel(11)3) in 22% yield (Scheme 1).
Using a different strategy (11) for the preparation of-sub
Received 5 June 2001. Published on the NRC Research Presitituted phthalonitriles, commercially available 3,4,5,6-tetra

Web site at http:/canjchem.nrc.ca on 7 February 2002. uorophthalonitrile ) reacted with excess neopentyl
) L alcohol in N,N-dimethylformamide (DMF) at 100°C in the
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Canada. pentoxyphthalonitrile §) in 65% vyield. We recently de

scribed the preparation of the only other symmetrical
ICorresponding author (telephone: (416) 736-2100 neopentoxy-substituted phthalonitrile, namely, 4,5-dineo
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Scheme 1. Scheme 2.
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above gave, respectively, the new 1,2,3,4,8,9,10,11,15,16,-
17,18,22,23,24,25-hexadecaneopentoxyphthalocyaninato

nickel(ll) (7) in 15% vyield and the previously reported 7 R =R =0CH,C(CHz)s

(18) 2,3,9,10,16,17,23,24-octaneopentoxyphthalocyaninato 8 R=H, R'= OCH,C(CHs)s

nickel(ll) (8) (Scheme 2). Phthalocyanin8s7, and8 were

highly soluble in cyclohexane, benzene, toluene, tetrahydro

furan, and chloroform. The FAB and Maldi mass spectra ofmetal-free8 had been made (18), some attempts to make
3, 7, and8 (18) all gave parent ion clusters. Comparison of metal-free3 and 7 were unsuccessful.

the UV-vis spectra oB, 7, and 8 (18) show the expected

red-shifts in3 and 7 due to the alkoxy substituents at the

1,4-positions. Thus, thé,,,, of the Q (0 0) band of3 at NMR studies

748 nm,7 at 758 nm, and at 672 nm is consistent with Examination of the NMR spectra of the two octaneopent
other studies, except that the,,, of 7 at 758 nm is over oxyphthalocyanine8 and 8 at room temperature in ben
13 nm red-shifted compared to another less-hinderedzened, exhibited the expected three singlets for each
branched hexadecahexyloxy- and hexadeca(2-ethylyhexytompound: 7.40, 4.39, and 1.17 ppm fdrepresenting the
oxy-substituted phthalocyaninato nickel (11). Highly -hin aromatic, alkoxy, andert-butyl protons, and similarly, ab
dered substituents at the 1,4 positions3@nd even more so sorptions at 8.93, 3.88, and 1.26 ppm frIn the NMR

of 7 obviously enhances the red-shift of the Q band with thespectrum at room temperature (293 K) of the hexadecaneo
phthalocyanine (Pc) nickel representing one of the most pentoxyphthalocyanine7, however, no aromatic protons
red-shifted alkoxy-substituted Pc nickel known. Althoughwere present and one would expect two different alkoxy and
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tert-butyl absorptions representing the two different posi constant and a temperature-dependent NMR study of the
tions of the neopentoxy groups. In fact, two different peaksblank pure toluenel; solvent also produced this peak over
at 1.39 (9 H) and 1.22 ppm (9 H) for the two kinds of the same temperature range. A temperature-dependence
methyl signals were apparent but only a single peak astudy of the HOD peak in toluengy and other solvents has
4.55 ppm (2 H) corresponding to one kind of OCgroup  appeared but no mention was made of the sudden appear
could be accounted for. Though one alkoxy group was missance of a new HOD absorption in a narrow temperature
ing, a faint bulge in the baseline at ~4 to 5 ppm suggestedange (27). A sharp singlet for the OGldeak at 4.38 ppm
that restricted rotation of the neopentoxy groups was that a temperature of 310 K remained sharp until 225 K when
likely reason for its absence. Thug,7, and8 were all sub  significant broadening occurred. By 205 K the singlet split
jected to temperature-dependent NMR studies to examinmto two separate peaks, but at this temperature the two pro
this phenomenon, well-known in other related systems intons still did not split each other as would be expected for
cluding porphyrins (19), neopentylbenzenes (20-22)diastereotopic protons. The series of spectra in this region
neopentylnaphthalenes (23), but to the best of our knowlwere subjected to lineshape analyses according to an equal
edge not phthalocyanines. Table 1 summarizes the relevapbpulation uncoupled two-site exchange model (24-26). The
thermokinetic parameters obtained from standard lineshapesulting thermokinetic parameters were as follows* =
analyses (24-26) for the three phthalocyanines reported ih5.6 + 0.7 kcal moft, ASF = 25.6 + 3.5 cal K! mol?, and

this work. AGjgg = 8.0 £ 0.3 kcal mott. By contrast no formal coales
cence behaviour was observed in the aromatictertebutyl
Pc7 regions of the spectrum over the same temperature range.

Figure 1 shows the spectral changes observed in th&he aromatic peak shifts slightly from 7.37 to 7.17 ppm
OCH, region from 235 to 355 K in toluendy solvent (27).  While the tert-butyl protons shift negligibly from 1.21 to
The spectrum of7 at room temperature (293 K) exhibited 1.23 ppm. However, concomitant with the splitting of the
two differenttert-butyl signals at 1.37 and 1.22 ppm as ex OCH, signal as the temperature was lowered, line broaden
pected, but only a single OGhbeak at 4.57 ppm. Increasing ing was also observed in thert-butyl signal suggesting that
the temperature of the sample during the NMR experimengoalescence phenomena may be observable in this region at
resulted in the appearance of a new singlet at 4.82 pprmuch lower temperatures than examined here.
which was still not as sharp as the other OGi¢ak, now at Results for this phthalocyanine indicate that different mo-
4.49 ppm, even at 355 K. In attempts to freeze out rotationdecular motions are occurring fa8 than for the sterically
of 7, NMR spectra were recorded at lower temperatures. Atongested’. The estimated free energy barrier3ris about
235 K, one OCH signal showed a typical AB splitting pat- 5 kcal mof* lower than for 7 (see Table 1). The large
tern giving a unique chemical shift centered at 4.61 ppmegnthalpy of activation is offset by a large positive entropy of
presumably for the 2,3,9,10,16,17,23,24-neopentoxy-©CHactivation and is consistent with higher degrees of freedom
group of 7. The 1,4,8,11,15,18,22,25-neopentoxy-QCH for motion of the neopentoxy groups &than in7. In 7 it is
groups showed what at first may be regarded as two widelynlikely that rotation about the C(Ar)—O or O—GHbonds
separated doublets at 6.05 and 3.88 ppm, respectivelis facilitated since this will cause thert-butyl groups to in-
Actually, this is a second AB quartet centered at 5.03 ppmterfere with one another. It is known from previous dynamic
Lineshape analyses of both OgHignals according to a NMR studies of neopentylaromatics that energy barriers for
two-site equal population coupled exchange model (24—26)otation about C(Ar)—CH bonds are generally at least
corresponding to two pairs of diastereotopic protons-con5 kcal mot? higher than about CH—C(CH;); bonds (20—
firms the steric demands imposed by the neopentoxy group®3). As noted above it is expected that the hydrogens of the
Nearly identical results were obtained for each Q@rbup: ~ OCH, should be diastereotopic as in each of the correspond
an enthalpy of activation of about 10 kcal mband a nega  ing groups in7. However, resolution was not possible since
tive valued entropy of activation of about —10 cai’noi*  an estimate off,* for both peaks in3 at 225 K was nine
that contribute to a free energy of activation of abouttimes larger than the expected value of the coupling-con
13 kcal mot! at 298 K. These findings give support for eor stant ) of 10 Hz as observed 7. Reevaluation of the
related motions in the neopentoxy groups and suggest théineshapes for the OCHregion including a coupling cen
all of them are relatively fixed on the NMR time scale at stant contribution of 10 Hz gave identical thermokinetie pa
235 K and7 occurs as a single atropisomer at 235 K proba rameters.
bly with the 16 neopentoxy groups in an alternating configu
ration as shown in Fig. 2. Another hexadeca substituted Ppc8
was shown to exhibit a non-planar saddle shape in the solid The *H NMR spectrum of8 shows the most complicated

state (28). pattern of the three phthalocyanines examined. Figsc4
show the spectral changes in the aromatic, QGihdtert-
Pc3 butyl regions from 225 to 300 K in toluerd solvent. At

Figure 3 shows the spectral changes observed in themom temperature, three singlets at 8.95, 3.85, and 1.28 ppm
OCH, region from 225 to 300 K in toluend; solvent. Su  for the aromatic, OCk andtert-butyl groups, respectively,
perimposed on these spectral changes in this region is a cuire observed. At 260 K significant broadening occurs in all
ous phenomenon involving the sudden appearance of gmeaks to the point where they almost disappear into the-base
anomalous peak at 5.77 ppm at 265 K which becomes proniine. At 225 K two distinct aromatic peaks of unequal inten
inent at 255 K and disappears by 235 K. We believe this tesity are apparent at 9.31 and 8.62 ppm; similarly, two
be water as the total integration of all water peaks remainslistinct tert-butyl peaks are observed at 1.39 and 1.25 ppm.
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Table 1. Summary of thermokinetic parameters obtained from lineshape analyses performed on various regions of
IH NMR spectra for3, 7, and8.

Pc AH* (kcal mot?) ASF (cal Kt mol?) AGjeq (kcal mol?) k. (S T. (K)
OCH, region
3? 15.6 £ 0.7 25.6 £ 3.5 8.0+13 418 219
7° (5.03 ppm) 10.1 + 0.4 95+ 15 12.9 + 0.6 1790 288
7° (4.61 ppm) 10.0 + 0.4 -11.1+1.4 13.3 + 0.6 146 263
8 13.8 + 0.5 (A) 6.8+ 2.1 (A) 11.8 + 0.5 (A) 151 (A) 251
13.8 + 0.5 (B) 7.3 2.1 (B) 11.6 + 0.5 (B) 192 (B)
Aromatic region
8° 11.3 + 0.4 (A) -2.8+ 1.6 (A) 12.1 + 0.4 (A) 384 (A) 259
11.3 + 0.4 (B) -2.3+16 (B) 12.0 + 0.4 (B) 489 (B)
tert-Butyl region
8 13.4 + 0.4 (A) 6.2+ 1.6 (A) 11.6 + 0.4 (A) 93 (A) 242
13.4 £ 0.4 (B) 5.9 + 1.6 (B) 11.6 + 0.4 (B) 73 (B)
®Equal populations) = 0 Hz.
PEqual populations) = 10 Hz.
‘Unequal populationspf, = 0.56,pg = 0.44),J = 0 Hz.
Fig. 1.'H NMR spectrum of7 in tolueneeg showing spectral Fig. 2. The suggested atropisomer foér
changes in the OCHregion from 235 to 355 K. R R
L o O
355K St R R
: O O
335K Frnomel e R T R
: 0 NN N
320K A RO ':\l 0—R
275K e i =
N—Ni—N
| ——
270K _— R=0O lil O"R
265K , o) N N o,
—— " N =
260 K R — R
o~ . S 0 0
255K -E R R
AA A 0] 0]
250 K ; : i
; R R
245K . AN N\
235 K S AR M 7 R = 0OCH,C(CH3)3

tert-butyl regions with an estimated free energy barrier of
about 12 kcal motf in each case. The implication of this
simulation is that each atropisomer is composed of twe dif
ferent OCH groups: at 230 K a minor conformer has clearly
In the OCH, region, the singlet at 3.85 ppm becomes anresolvable signals at 3.51 and 4.05 ppm while a major con
asymmetric triplet as the temperature is lowered. Lineshap®rmer has two very closely spaced signals centered at
analyses according to an unequal population two-site ex3.73 ppm which are not resolvable due to pronounced line
change model (26) resulted in a population distribution ofbroadening. It is expected that the absence of neighbouring
pa = 0.56 andpg = 0.44 and estimates of free energy barri neopentoxy groups in the 1, 4, 8, 11, 15, 18, 22, and 25 po
ers of about 12 kcal mol for both aromatic andert-butyl  sitions would make these groups more mobile and thus lead
regions of the spectrum. These barriers are consistent witto increased broadening of all signals and particularly to
those found for7 as would be expected for interaction-be complex lineshapes in the OGHegion of the spectrum.
tween neopentoxy groups ortho to one another. Simulatioffhis is clearly evident when the spectra #are compared

of the asymmetric triplet for the OCHegion is more com  with those for 7. Alternatively, the two distinct aromatic
plex and involves the superposition tfo unequal popula  peaks could be due to monomer—dimer equilibria of aggre
tion two-site exchange lineshapes. Again, the samgating phthalocyanines, which is more plausible for the less-
population distribution was found as for the aromatic andhindered8 than for3 and7. This hypothesis, however, was

Chemical shift (ppm)
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Fig. 3. 'H NMR spectrum of3 in toluenedg showing spectral Fig. 4. 'H NMR spectrum of8 in tolueneds showing spectral
changes in the OCHregion from 200 to 235 K. changes in &) the aromatic region;b) the OCH region; €) the
~ tert-butyl region all from 225 to 300 K.
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Inert atmosphere conditions were maintained using e — oot o
Matheson high purity argon. Magnetic stirring methods were 32 34 35 36 37 39 40 41 42
utilized during reaction processes. Flash chromatography
was performed using silica gel of particle size 40+68. @
Melting points (mp) were determined using a Kofler hot
stage or a Fisher Johns melting point apparatus and are un
corrected. 300K

Nuclear magnetic resonance (NMR) spectroscopy fof pro
ton and carbon was performed using a Bruker ARX 400 .
high-field Fourier transform instrument at room temperature, 275K S
unless noted otherwise. Chemical shifts are reported in parts Pa

per million (). The splitting patterns of proton resonances T \-——...____
are described as singlets (s), doublets (d), or triplets (t)- Cou 5K o S~

pling constants are reported in Hz for signals that are-dou
blets. Proton-decoupled chemical shifts are reported for the B e T

13C NMR resonances. B e e e
Infrared (IR) spectra were recorded on a Unicam Mathe 22K e _/ - - ~"""\-—.

son 3000 FT IR spectrometer using KBr discs for solid sam

ples and NaCl discs for liquid samples. Ultraviolet—visible B A e

spectra (UV-vis) were recorded on a Hewlett-Packard Chemical shift (ppm)

HP8451A diode array spectrophotometer. Mass spectra (MS)

were recorded at 70 eV on a Kratos Profile mass spectrome

ter in the EI mode for lower molecular weight molecules andLineshape analyses: data acquisition

in the FAB or MALDI mode for higher molecular weight  All temperature studies were performed on a Bruker ARX
molecules. Microanalyses were performed by Guelph Ghem400 spectrometer using samples prepared in tolugrest
ical Laboratory Ltd., Guelph, Ontario. vent.'H NMR spectra were first recorded at room tempera
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ture and then reacquired at lower or higher temperatures irification of the phthalocyanine was carried out by flash sil
increments of 5°. Temperatures were read directly from aca gel column chromatography using 50% hexane and 50%
thermocouple surrounding the probe and are estimated to leluene as the eluting solvents. Final purification involved
within 2 to 3° of the actual temperature of the samples. Atreprecipitation from toluene—ethanol to give the NiPc as a
each temperature the probe was allowed to equilibrate fogreen solid in 22% yield (69 mg); mp > 300°C. UV-Vig
about a minute before acquiring data. Test runs at longeftoluene) (log e) (hnm): 748 (5.18), 674 (4.58), 444 (4.30),
equilibration periods (about 10 min) gave spectra identicaB30 (4.61), 308 (4.66)'H NMR (benzeneds) & 7.40 (s,

to those recorded at the above conditions. 1H), 4.39 (s, 2H), 1.17 (s, 9H). FAB-MBVz 1260 (M + 1).
Anal. calcd. for G,HggNgOgNi: C 68.62, H 7.68, N 8.89;
Lineshape analyses: data analysis found: C 68.63, H 8.00, N 8.48.

Digitized spectra were first converted into readable format
using [Spec Viewer Free Version] (Advance Chemistry De 3,4,5,6-Tetraneopentoxyphthalonitrile (5)
velopment). Relevant regions of the spectra were then sub
jected to lineshape analyses according to expressions givenTo a stirred solution containing 0.50 g (2.5 mmol) of
by Sandstrém (24), Sutherland (25), and Gutowsky andetrafluorophthalonitrile 4) in 15 mL of DMF was added
Holm (26) using KaleidaGraph 3.5 (Synergy) software. To5.5 g (62.5 mmol) of neopentyl alcohol and 8.6 ¢
account for spectral drift at different temperatures, spectr462.5 mmol) of KCO;. The mixture was allowed to stir at
obtained at higher temperatures were referenced again$f0°C under an argon atmosphere for a period of 24 h. After
those recorded at the lowest temperature. Simulated spectQoling to room temperature, the reaction mixture was
were consistent with two-site exchange systems of eithepoured onto 50 mL of D and extracted usgn3 x 50 mL
equal or unequal populations. Corresponding estimates ¢ff ether. The combined organic layers were washed with
thermokinetic parameters and coalescence temperaturd®0 mL of HO followed by 100 mL of brine and then dried
were obtained using standard Eyring expressions given pr@ver MgSQ. The solvent was removed under vacuum and
viously (24-26). the crude mixture was purified by flash silica gel column
chromatography using toluene as the eluting solvent to give
. L the product in 65% yield (0.76 g); mp 131-133°C. IR (KBr)
3,6-Dineopentoxyphthalonitrile (2) (cnd): 2957, 22321H NMR (CDCly) & 3.81 (s, 2H), 1.10
To 0.151 g (6.56 mmol) of sodium metal dissolved in (S, 4.5H), 1.05 (s, 4.5H)!*C NMR (CDCk) & 153.0,
5 mL of methanol was added 500 mg (3_13 mmo|) of 2'3-151.9, 113.3, 104.4, 85.6, 85.2, 32.8, 32.6, 26.7, 26.6. MS
dicyanohydroquinonelf. This mixture was stirred at room ™Mz (rel intensity): 472 (M, 5), 332 (45), 262 (100). Anal.
temperature for 2 h. After this time, the methanol was recalcd. for GgH,N>O,: C 71.15, H 9.38, N 5.93; found:
moved under vacuum and to the resulting residue was addéd 71.15, H 9.36, N 6.02.
10 mL of HMPA (caution: carcinogen) and 2.27 ¢
(9.38 mmol) of neopentyl tosylate. This mixture was stirred1,2,3,4,8,9,10,11,15,16,17,18,22,23,24,25-
at 110°C for 4 days, cooled to room temperature, and pourefjexadecaneopentoxyphthalocyaninato
into 50 mL of water. The product was extracted using 3 x ickel (7)
50 mL of ether. The combined organic layers were washed!
with 100 mL of water, followed by 100 mL of brine, and A mixture containing 0.2 g (0.42 mmol) of tetraneo
then dried over MgSQ The ether was removed under vac pentoxyphthalonitrile §) and 33.5 mg (0.14 mmol) of
uum and the crude product was purified by flash silica gelNiCl, in 4.2 mL of DMAE was heated to reflux for 48 h.
column chromatography using 20% ethyl acetate and 80%.fter cooling to room temperature, the reaction mixture was
hexane as the eluting solvents. The desired product was olransferred to test tubes. Precipitation of the nickel phtha
tained as a white solid in 62% yield (0.58 g); mp 179-|ocyanine was achieved by the addition of water. The precip
181°C. IR (KBr) (cnmm®): 2961, 2229.'H NMR (CDCl) & itate was collected by centrifugation and washed twice with
7.14 (s, 2H), 3.69 (s, 4H), 1.10 (s, 18HJC NMR (CDCkL) &  water and once with methanol. The crude phthalocyanine
155.6, 118.7, 113.0, 105.1, 80.0, 32.2, 26.4. M2 (rel in-  was further purified by flash silica gel column chromategra
tensity): 300 (M, 20), 71 (100). Anal. calcd. for phy using 75% hexane and 25% toluene as the eluting sol
CygH24N0,: € 71.97, H 8.05, N 9.33; found: C 72.00, vents. Final purification involved reprecipitation from
H 8.17, N 9.36. toluene—ethanol to give the desired NiPc as a green solid in
15% yield (30 mg); mp > 300°C. UV-vis,,, (toluene) (log
1,4,8,11,15,18,22,25-Octaneopentoxyphthalo- e) (nm): 758 (5.19)1, 676 (4.51), 440 (4.25), 386 (4.44), 342
cyaninato nickel (3) (4.46), 314 (4.69)H NMR (benzenedy) & 4.55 (s, 2H),
1.39 (s, 9H), 1.22 (s, 9H). FAB-M$nw/z 1948 (M + 1).
A mixture containing 0.300 g (1 mmol) of 1,4-dineopent Anal. calcd. for G;H;7¢NgO;¢Ni: C 69.01, H 9.10, N 5.75;
oxyphthalonitrile ) and 0.0912 g (0.333 mmol) of Nigin ~ found: C 69.02, H 9.29, N 5.51.
9.9 mL of DMAE was heated to reflux for 48 h. After ceol

ing at room temperature, the reaction mixture was trans2,3,9,10,16,17,23,24-Octaneopentoxy-

ferred to test tubes. Precipitation of the nickel : :
phthalocyanine was carried out by adding a 90% methano?hthalocyamnato nickel (8)

and 10% water solution. The precipitate was collected by A mixture containing 0.200 g (0.667 mmol) of 1,4-dineo
centrifugation and washed twice with methanol. Further pu pentoxyphthalonitrile and 0.053 g (0.111 mmol) of Ni@h
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6.6 mL of DMAE was heated to reflux for 48 h. After cooling 4.
to room temperature, the reaction mixture was transferred to
test tubes. Precipitation of the nickel phthalocyanine was>5.
carried out by adding a 90% methanol and 10% water-solu 6-
tion. The precipitate was collected by centrifugation and
washed twice with methanol. Further purification of the
phthalocyanine was carried out by flash silica gel column
chromatography using 20% hexane and 80% toluene as thé-
eluting solvents. Final purification of the NiPc involved pre
cipitation using toluene—hexane. The desired NiPc was ob 9
tained as a green solid in 28% yield (59 mg): mp > 300°C. ™
UV=Vis Ay, (toluene) (log e) (nm): 672 (5.17), 640 (4.52), 4
604 (4.46), 416 (4.37), 336 (4.59), 314 (4.73), 288 (4.78).
H NMR (benzenedg) & 8.93 (s, 1H), 3.88 (s, 2H), 1.26 (s,
9H). FAB-MS nv/z. 1260 (M + 1). Anal. calcd. for
C,oHggNgOgNi: C 68.62, H 7.68, N 8.89; found: C 69.09,
H 8.08, N 8.56.

14.

Conclusion

15.

Two different symmetrical octaneopentoxyphthalocyanines

and a hexadecaneopentyoxyphthalocyanine were synthee.
sized by three different routes. All of these neopentoxy-17.

substituted phthalocyanines were highly soluble in organic
solvents. The highly hindered hexadecaneopentoxyphthalo-

cyanine ) exhibited a highly red-shifted Q-band at 758 nm. 18.

Variable-temperature NMR spectroscopy on an octaneopent-

oxyphthalocyanine3) and particularly, the hexadecanopent- 19.

oxyphthalocyanine, demonstrated restricted motion of the
neopentoxy groups.
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