
The Synthesis of Purc l,llrlsts-Tdrrsubetitutedphthalocyrninc as Singfe lsaners Using
Bbphthalonitrilcs

D.tfi fr. Dttw 0d Cllf,crd C. L@F
Dequrdofct€oilry, Yort Udvenfy, 4?{n Kcdc SL, No(t Yodq ol{,CaEda. M3, lgl

AD.srct Blplft5thb Inbd tt 2idtrbCftutdlrof.l.tpdd

F?.rrtot! lJc puc lrllrlsrs{dfud lmcrs of dmil&r
plblqub dctruiu q6 fmo@tb." Rcuerbb y{o|tb of tbo
p$Jog|* oorl bo dtrtud 6 bhl potyoctlc lOc"emduc|i

|i&t -o.rli.d qftah rc$od* Tfc !H NltR, ryGcutd of 6€co

FLbg|tu €dsbd rto dt.ot d@bb{tlor{nbh Fso 4nat
crycccdof r prefmcr.

tlo ctfictnGLrdm r.*. 
" -.*Fd 

pftbdo.lrfic ticu
Dfmb.trtu(Fs)d.dsd$Bg ottucaol Del bcsru lh
:l d {..$.d$d phbbdrb Cr," *Jlbl t2tl nldor!3 of Scic
lmrr, rllorgl r fr co&B.d! 5 dll I 29,f623*msr ead r
1141?2.lcod wrc FGprrtd ?t&|brtrtu datnrdl tto 3.porftb
b'htlc hfttlq3curtar tb !w dlrSedolnrorrirg* bmor,

e l*t'atu, r r ncll d ulc hrncdm dusht 6c qdefto
1aoc*, !{arr0c.to*, Pc y&b ac E[t br rd puetu oltu F!
ttpd f@ bFfcd (h. b h lo$nt of |bo ryncrhrt Do
ufeg !0a er rgrcardor. Ib tohtbe of k rtF of put pc

ftrr tlo r .trtdo.l fuo t olt rccdt ta dbrrc{t hr I
qoc[c r$dfr!.il!&g ftl r.rftrlrs UquI cntEbgrglt(Hpl.cy,
rdbdt!.rMbnd.tbrtDrHof e {b pdr lffit I
ffildl

Elphhlffi bro tnlilodly bc.n rr d b prcp.dr! bbodar .!d
!4,rrer Fct. Olr bDotrbry f! pitFrcd r lEib.r of bb!.lc.r Fc,

orohgr ilo nrtry oa Wtfu lrop rir. rbd oltotr$dm 6d!od
hrElvht |lr qt.{rrtbr oa r btTlftt0.ft& rilf rm$doFd
pfUotU.u Otur btG rr*dlly fodoq/ed btphfdofter
obt&ht poly[.rt ]s dorlu.dr!..r Oor c[rlrr rtcanri f|r gcd
rpFo0rlilt hbd bisr[rhdf,cud nod6o0 tu qd'rtbmdibu
lffithf tb FsFr|tb oart!ffl0tDorc mtd.|s}c to{!c$ h
t!.rcf,5 t&tr!. SL00 rD d!rh6 td rfoo Gtr|bpilbloq.lho
(Mh) rhndr.| h daod qid dvft h pbtodtEnh Ucnpy ot
om (PDfi, i E ot hh!|t ro FGFF I Du! k t6cr ro ttr pm
dritonf b. btqrbd rfrdlte puo Pc tocr ntbrrfi nr.lul|.
Yo tcbro tl.i rd hrcdtilb.rl hpdolt il Dci r$ !o to ulcd |s
pfod!figdnjrr

Fcclodc lccr nh'!|. Irrr M |br 03 rl,o|tbs t&ddo{rn!?cf
romr.LarDc !rod6 {..c dted 8 puoo tmoraD

CN tlcq:
Nq
I

lto (x
VRR

2
tb,c

-Kso,,pr{so_ df.n 
*15

r."lll,"o-,vo;p^./x,/ "Y" .i,
Zn(OAc)2

#' ':j''
I

r!'c
ll.lt

a) R-n{jH17

b)R=nQIl11

c) R *C2Hg

It I mrdrr b ryilto& Hl t!3 la &oo ritt r rcrlcry of
rtilopt|t.loq|rb (MFc) dcdr,r!i.. c!! b Fcf.rtd. ZF Mpo

dorlndnr Il rq! Ildft pftparldr. 6on rfo ororpodbg Gir}eroc
Fo {.,b, Wtu of& $ryhfdffi i. bt tbr F<fnhofoArcol
ffit c vir llestrr r&odt dt Afhr h rlt' doonol &.dcd
rhF ! poltaa!ilb. GrGr dcrftl dleodiba, Ir s bo!d,
loFrEr, fir r ltf dMn r&tn5l of rb HryUUloridb rr r rtt
i[!..rtu! rd rhr rtdn tbo lo|5 t&U dc*bd mno.b|' Fcl
rito{!!illoorrmatof potpcrt*bl pmd6 drtql{drmt rtd
|l 6n Tmdbrf|ttdo.dcrr rdr (fgffC) ft? f0dlta

htt aa{tiroto o tlc lhb3 groqr $ b {.rf rHficd b oefrd prc

$hblryh rnhOofunn Of|F) ||.t rmm& ro*tc!!, ano of porifiotha

ud ftfcr tbld!. Tlc lobdB ot pdo lc tmr b sr,lr|r by 6ch rH

NMR rycfir lhoo k Ircloqdo |tEtbpmtFlrc obccntd u rllcroct

dosblot-cbLa{dbtdF$i$ h conur3t b $dDhr noldptl dtFb rfref
rtG to! &r€. o{ podloaal 16oei.

b dudoq r! bvc .kr6rrbd $il |!0roprhFu hbd
btpforbondb Ic to$lo FGfirorr n prGperfg srlcrrilly prrt

N!*opne lllccfoilor of srnoputrbalrlc t bt 2r&obri[qt'?tot !. msrdar Fc .lorlvathrcs. rrlode&a of cdnhg qrc|zafro D&ods D,'ttdu [rtl! ty'oq' 2.. PotnSod 03 
'o 

rtctlFtmry oon'trh o. .dgrtrdftbqhgba.qonbrciudrht...do.thorbv!.tto.,!d
'$t.qu tooo@h o{ blryhlrlotrl&r s.dt Rff!!0y, .bryill-bFrcmd.nrDcfoidrhrworobtftlls
Uryffibe*. m|iht bftloody.oadnhod brltht twp, lne
ttlsdrFd pllbb'|lhor $ Dfu03 of to8r,o fu c& ot e2-
ffidFfin.r,l.ool ! brht lrup pio.rnorr mr 6ty dlowcd E Rc&rclccc ad lfutet

b @. @6D r?rl$& !ilcrbb, Dur tEo crso-nde diob O) I.Gl|oq,c.c b4l/r/,rata'fl,|ha:ptwbd.lppwa4t6,
o[trbdtonu|r&ofrlHannoduh*c*il Mob.ohriodofog Gcrldt trf,AB.p.RhvcllpuDltnctt|re:N.nyo.Bf!).
d h mrp h...bd.' $r!r*d rbr ,!0 [G ..00 hrhg t'otrp G) w6hrra, D; hrr!d.", N; c'rcw, c.i srnq rq Frbddd] Eq
Fodd.d bt o..o dhf rs5 pcrnf |tr qc&rdor oa rrc Uryfridmfr!.s M.brgor$ W; Stcnn, J; .od Sdht, ?, prro*ncta* I4on,bl
b . mr*.r eftubqr.ma Tb Oorr titlt of tb |ht wh .to rrljr. :t:'L



(3) Looqcci OcOcrt,si Kbil,B;.rd lrvfi, A&?. ALt
Cha.t!trt,6r,lffi,
ef.td, S. !d Mrlbd, h. l&ahodtur rf7, 13, lm,
l||E.t, M.; Rro, G; $rfb, & rd Sddl4 8, I Ag, C','n.
Dt',6,3Cn. X/6hle, D; Cltct J; Otuf ti rod fmo, S ,
Atar. fu, W, llur f. fSs, f|?t.
H!!d, fq 4 B; un Somcns,lr/-'hgrlr. CftarL hrr Ed"

ry.,''\4ra.
lrrlo4 cq mrreb, sl,t occoct3 si l,lrr, A.B.p; rut
fbilor, KB. h. t C',',t t*1, 63. &8. f,futrodq S}4
ffirtr'|' PJ; €mcOcrf; $; [r'wr, AB.l; traroq, c'q rd
tbrcr, K8. At" I Aaa" tnr, 63, #1,
ffircL C-3' .d ttldh, *n I Am ChalA soc, Ittl E0,6fln
Sor. AW; Orffif, J.Ri rtr.t Mrntq NlP. Uuateb t''4t
t7,l6t+
Sff!.,JD. Plwcha;. futcsroL

B t4blr R; ad ru Lbr, tE
?71

Rffibl t rS Bor{ur. E h
4eWqLwfr,Cc lrd Lcrtr, AB.P Bnr.: VCtt luBbrr
hc: t*il Y6l fS, Iraoq C'C; llcArttur C.& rd Qh, Y.

e-t"IAran"r&n,'3'I,..
* ? lst.$oc Et 1.3r!(r! tfr(ra+. 4rt} t23($t! ttct).16 (23t)

..' Git) /ot Ot) t.' (z) .' 00O {lLR cDgl, rF tr (tt tt t.{:&}
?./!(r,[D,ut(r c|} tj9(q rFD l3l (r Ae|} cr(t, cl,r-(!|n] rrr
cddkc.It4{p$ Ct!$q H?tt, rlot4 HCtt q,Be'?,rtat
* ry t?!l?l'C ELt * (r) .c (X+L 14, s (.a) :lt o.) r{ Oo)
rgncllAltr'3 ttt G2llJ-tst} t.' (rt[l} (lt(tqIrja(., eD

13 G, UtrI ae G et J-61tL) rrr 6ld. & qltt{pr cr.,r( H 6s{ N

ll.tat Fmd c t44, H 6g x U.o' & q' 2LaE.C Eil3 nt (l! 3er G{..
3) ztt ($ 1rr (J.) t45 (3tI,(&} 5t OrQ,tloan cD*nl FG tft O 2tt
,-arrl) t3' (4 Il tr7.*L) ?J. (C !1 !.e,tt] (rr (r ,Er] t .3 (e .r1
J-rl TsaI qta (( el ,-tjna) Ad. *. nr CarLeil* c art H ra N

t$q Fctctlaag(tClll{t
Ko[ryufq $ KoD.y|.UY; d OqT. I.&a ct',rr S6. rrto,
,tt,t|J/'x.
& L.|d 2li. w-ltur ([{Dr-rQt.} !1t25 (.tt} att ({tt} a.t(173} ot
(5.14 it(''lD s$.f (iI rat(x+t:'4 lol7os(a.o0Ott5
(ts} |Hxn cp. r rgc tr2 (1, /Ft J{tL} ?rl (r {t J-?lt} .r| (4 {q
t-?J[t] {'r 0 c|I uter8 (r, a{l} Ln (q t rl J{frt} .tr (tg} rr.r
€bc.trcJulodc 

'',t1 
t| trt, x tall &rtcr!sq,t| ttlx t3t

* Ya.5 tat. W.lrE(lr|F)r..r(lof .l31t ((rI3u (453!aas((tll6?.
(5.10I D (1r+ rAB.*3 * (t}'0 (r+, z! F 0:) ?n oI.r. 0+ {
(tI tt G.I r'. OaaL ro|R CJr, re ltt (t, {tl, t-7.tt} &! G {t
t-?rrt) t?t (4 ct t egnl 4le (r cD rr0 (t efi) L5r (r {tI t.3 (r
tcq Eta (a t !u 45 (r tD. Ad qto( b qflc{o. c t66 r| t&tl
1Ol3 hC C?l.ill| a52 t{ n .acft?f W-ltQcac)lrr$r
r)302({?$ 6t{ ({52}.16({tq, o1(1u} ?e(1rO E|.3r!(r} tl(x.,
ts}lr Oo) r/6 CII ts OrI Hnl{t !tSr|...bqru{,oJ ?tleaq b
ralrara rHIn cqpooD, rr 16 (4 arl J-rdtl rI' (r {1 J-rst}
t@ (4, lcl t-ttl|rl slo (r t!l) 2!3 (9 tlt t.tt{rl |.2' (r uE t-tttsI
h W-vts (IllF)L- (|o3., sa (a.g} /Ferrl 6rt ({tI ats ({.0.31t

617r. FAB{6.! (r} ua (x+L lq td (!.I tt (JO..l (6t} 6(2EI .|2
(6aI ld d b crflJio& c a,|" H ?8 x rr! b c a-9, F rrl
lf trtl * t,v-rr8 GHDI- - Oa t) !6 ((?$ 6r? ({aql a65 ($5} s
(118) Fa8.|.s.t €) r@ (x+L t ) 

'|E 
C0) at (ll} 6. Crt) €a C,tI .L

(ttl rrl -q &r Cr&AO& CAfi, Haaq, X rllq b CaA5L H

($t{ra]ta
Brr|!il, P.Ai Ftc, D.Ai rS lll*rd, R.P , Cf.rL tac. ltil,
1ly'

(.)

o

oa

(a)
(6)

(t)

(r)

p)

(10)

lr,,$,eL PqEtE,4 Aq

Pimcian riod&t ll,t,O,

F;W P|apadll an

00

oo

(1t


