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SIJMMARY: A 12 croeellnked divtnylbenzene-styrene copolyner was used 1n the preparati.on of the

unsymnetrical 2-(6r-hydroxyhexoxy)-9,16,23-triisopropoxyphthal.ocyanlne, soluble ln
common organLc aolvents.

Interest in phthalocyanines ae potentlal photocatalysts for energy converslon processes ls
I

wldespread.- Most phthalocyanlnes used ln these studies are slmple metallophthal-ocyanlnes,

slmunetrLcal tetra or even octasubstltutedphthalocyanines." The posslbtllty of uslng chernically

modlfied electrodesr by attaching unsymetrlcal phthaLocyanLnes to them excluslvely at one 1lnk-

age pronpted us to seek methods to prepare unsymnetrlcal phthal-ocyanlnes contalnLng a slngle
functlonal group handle.

The dlfficulties encountered 1n syntheslzlng an unsyumetrical phthalocyanlne are twofold.

FirstIy, condensatlon of two different phthalonltrlles ln a standard synthesis4'5 could give a

statlstical distrlbutlon of nono, di, tri and tetrasubstltutedphthalocyanines.6 Second1y, the

notorlous lnso1ubillty of phthalocyanlnes i.n organlc solvents such as toLuene, methylene chlor-
ide, or ether precludes chromatographle separations of the statlstlcal rnixtures obtained. We

have shownT that qre can solve the statistical probl-em descrlbed above by uslng lnsolubte poly-
mer supports for the syntheses of the related unsymuetrical meso-tetraarylporphyrlns and we felt
that eolld phase technologyS'9 could be used advantageously ln the synthesls of an unslnrunetrl-

cal- phthalocyanine. Although  -cert-butylphthalonltrife (l) can be used to prepare soluble

symmetrleal tetra-tert-buty1phtha1o"y.rrln""l0'11, it transplres that 1 can only conveniently be

prepared ln small quantitles by the reported methodlo and was unsuitable for our purposes. A

new 4-substltutedphthalonitrlle leadtng to a new soluble phthalocyanLne was thus required.

Treatment of 4-nitrophthalonLtrlle (Q wlth Lsopropanol and potassium 
""tborr"tu12 

gave 4-

lsopropoxyphthalonltrile (l), rnp 58-58.50 in 392 yielcl. Conversion of 3 with amronla gave



the dilminolsoindoline 1, whlch wa6 not purtfled but used directly in subsequent condensa-
tions.4'5 In a elnllar but nodifled procedure, 17 nnrol of 2 reacted wtth 17 runol of the mono-
tetrahydropyranyl ether of 1,6-hexanedtol and powdered KoH in freshly dlstilled dlmethylforn-
amlde (DMF) at 1000 for 15 hr to glve lnternedlate l, which on hydrolysts wlth 4N HC1 gave 4-
(6'-hydroxyhexoxy)phthalonitrile (9), ." a vLscous oi1, Ln 27i( yLekd.
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For the mLxed condensatlon a polymer-bound dllrnlnolsolndollne was requl-red. This conpound

Itaa Prepared Ln two ways. Polymer-bound trl.tyl chlorlde (7)8'9'13 
""" converted to the polyrner

-bound monotrityl ether of 1,6-hexanedr.or (i)13, Treatment of 7.3g of I wlth 25y" KoH and Ado-
gen 464 ln nitrobenzene at 50o for 22 hr io the preeence of excess 1 e.Sg,) in a nodl.flcation
of Fr6chet's three phase reactlonl4 ytelded 7.39 of the polyrner-bound phthalonttrlle (9). Hy-
drolysts of 1.0g of 9 ln 3On1 of 0.35 N lICl (dry gas) tri dry dloxane at 20o yielded 0.26 urol
of 6 per gran of 9 by route a. Alternatively, polymer 7 reacted wlth 6 ln pyrldlne, nethylene
chloride, and 2-N,N-dimethylarninopyrldlne (DI{AP) to glve 9. Hydrolysls of 1.0g of 9, prepared
via route b gave 0.53,mrno1 of g per gram of 9. Infrared spectroscopy (IR) (KBr) of 9 showed

CIN etr. at 2240 em-l. Thu 13c NuR (polymer swollen in cDClr) showed absorbances at 162.0,
145.0' LL7.2, LLs.2,86.3' 83.8r 69.1, 63.2,29.8,28.6 and 25.7 consistent r,rith the asslgned
structure and with our recentl-y descrlbed 13c 

tuolx of 8.15 converslon of 9 into the polyrner-
bound dltmlnoisoindollne (!9) was accomplished as for 4 and the absorbance ln the IR at 2240

-'tcm - for t had cornpletely disappeared in 10. A suepension of 1.5g of 10 and an excess (1.249)
of 4 ln a l:L mlxture of dry DMF and 2-dfurethylamlnoethanol was heated to reflux under argon
for 20 hr wlth vlgorous stirrlng. The mlxture was filtered to glve a dark green flltrate and a

dark green-black polymer. The flltrate on evaporatlon and purification by colunn chrornatography
on silica gel- (ether-pet. ether, 7:3) gave 0.32g of 2,9,L6,23-tetralsopropoxyphthalocyanlne(11).
as a dark, blue solld of related isomers, very soluble ln CHrClr, CHC13 and even benzene. The

dark green-black polymer (12) hras extracted with methylene chlorlde in a Soxhlet extractor to
remove any absorbed 11. The polyrner was thus sble to ttfish outtt the unsymmetrl.cal phthalocya-
nlne from a sea of polysubstltuted phthalocyanines ln the flltrate. Hydrolysls of l.59 of lZ
(prepared via route b) as for _! for 51 hr and extractl.on of the polyrner wlth CIlrCl, tn a Soxhlet
extractor yielded upon evaporation 0.259 of a crude dark green resldue. Chromatography on al-
umLna wLth ethyl acetare-merhanol (3:1) ylelded 0.1469 of. 2-(61 -hydroxyhexoxy)-9,16,23-rrlisop-
ropoxyphthalocyanine Q1), as a deep, blue solid, In 247. yleld as a mixture of related isomers.
Compound l-3 r.ras very soluble in THF, MeOH and moderately soluble ln CHrClr, CHC13 and acetone.
Both 11 and 1.? gave parent ions in their mass spectra at 746 and 804 respectlvely uslng a fleLd
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16 1 l?
desorptlon probe". The 'H and '"C NMR spectra of !, 13, and their precursore 3 aod

coDsistent wlth the asslgned structureslT. AC.I$OIILEDGEMENT: Thls work was supported
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17.3: IR (KBt) 222O ".-1;6 
(cDcl?) 7.88-7.1S (m) Ar,4.73 (heptet, J=6.0) (cH3)ZCgO,1.42
rt J

(d,.r=6.0), (cg3)rcH0; 6 ^"c 161.10, Arc-0, (135.11, L20.29,119.9t, 117.13, 115.73, I-15.28,

106.25) Ar, CN,71.64 (CH3)r9Ho, 2t.48 (CH3)2CHO. 5: fR(neat) 3400,2200 ".-1; 6 (CDC13)

7.83-7.13 (n) Ar,4.10 (t, J=6.0) C!t2oR,3.66 (t, J=6.0) cg2oH' 2.95 (br.s)' oH' 1.50 (m)
1?(Cb)a, 6 ^-c (cDClr): 162.18, ArC-0, (135.17, 119.56, 119.34, LL7.36,115.70, 115.28) Ar,

CN, 69.21 CHrO-Ar, 62.66 H0CH2, (32.49,28.73)OcH2gH2, (25.63,25.44) 0CI{2CH2. 11: IR (KBr)

3280, 1620, t-240, 1100, 1090, 1010, 960cm-'; 6 (CDC13) 8.02-6.62 (m) Ar' 5.23-4.53 (n)

(CH3)2CHO, 1.66 (d, J=6.0) (ctlr)rCHO; 6'-c (cDc13) 159.17 ArC-o, (147.L9,136.99, L28.2o,

.L27.93, 123.01, 118.89, 118.61, 106.24, 105.60, Ar, FN, 70,42 (CAi2gHO' (22.59' 21.93)
(gtt3)2cHo. Uv(ct2c12)706 (1og e, 4.64), 670 (4.s8), 640 (4.19), 608 (3.98), 388 (4.09), 342

(4,4o) nn. 13: rR (KBr) 3400, 3280, L620, L260,1240, 1095, 1015 cn-l; 6 13c (cucr3) r59.2
ArC-o, (147.0, 137.1, L23.L, rL7.4, L05.8,103.8) Ar, CFN, 70.3 (CH3)2gHO' (69'3' 68.2)

ArOCHrr 62.9 CH2OII, (32.9,29.6) OCHZqH2, t26.L,25.9) OCtlZCH2gtlZ, (26.1-,25.9) OCIIZCH2!H2,

22.5 (CH3)2CH. UV (CH2ct2) 705 (1oe e' 4.55) ' 669 (4.51)' 643 (4.2L)' 609 (4.0t-)' 390 (4.11)'
343 (4.40).


