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Abstract Unsymmetrrcal Donor-Acceptor Polyaryls are synrhesrzed 
by an electrochemtcally rnduced SR”JI reactzon 1~7zng 2.6-drtertbutyl 
phenorlde as nucleophlle and acceplor substrrured polyaryibromrdes 
The lorler are synthesrzed by a cross coupling reacrron of aromallc 
organome,allzc reagenrs and aromatic halides caralyzed by palladzum 
complexes 

The hyperpolarlzablllty properties of unsymmetrical donor-acceptor polyaryls D-(A&-A depend on the 

number (n) of aromatlL nngs present between the electron donatmg group D and the electron attraLung group A It 

has been shown from theoretlcal calculanons that the hyperpolanzablhty per umt volume of unsymmemcal 

polyaryls (A = N02, D = NMe2) was maximum when n = 3 * It has been found by EFISH measurement (Electnc 

Field Induced Second Harmomc Generanon) that the hyperpoldnzdblhty p of unsymmetrical polypardphenylenes 

(A = CN, D = NMe$ was mdxlmum for quaterphenyls derlvatlves 3-5 In order to examme the dependance of 

the hyperpolanzablhty properties as a function of the number n of aromatlc nngs, we have synthesized a senes of 

unsymmetrical polydryls m which an hydroxy group 1s the donor group and the acceptor group 1s either a cyano 

group or a pyndyl nng 6 When the acceptor 15 ‘1 pyndyl ring, the resulting polydryl should easily be transformed 

by alkylatlon and deprotonatlon to a zwitterlon whlLh could ledd to interesting materials for non lmear optics 

@quid cnstals, polymers) 7 Homologous donor-acceptor bidryls have been previously synthesized via an 

electrochermcally induced SRNI reactlon of phenoxlde nucleophlle with acceptor substituted arylbromldes, m 

liquid ammoma 899 The sdme procedure was used to synthesize unsymmemca! donor-acceptor ter and quateraryls 

denvatlves starting from polyarylbromldes 
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Syntheses of the preculsots: I 

p-Br-(C&H&-CN (n = 1 (Id), 2 (Ib)) were synthesized dccordmg to a previous procedure, a palladmm catalyzed 

cross-couplmg redLtlon between an organometalllc reagent substituted by the donor group and an arylbromtde 

substituted by the acceptor group 2 Sdme method provided the p-Br-C&-4-pyndyl IL 

2Br 

Pd’(PPh 3)4 

c 
oNi-_~Ci- _ Br-@-@N +PhBr 

5% 

t MgBrZ + MgBrCl (2) 

To a mixture of 17 mmol of p-Br-CgH4-MgBr and 15 mmol of bromo-4-pyrldme hydrochlonde were ddded 0 75 

mmol of Pd’(PPh3)4 and 18 mmol of p-Br-CgHq-MgBr After reaction (12hrs) the rmxture wns treated with water 

and extracted with dichloromethdne Compound Ic wds preclpltated as the hydrochloride salt by acetone 

contammg HCl It was then dissolved m water Addltlon of KOH 0 2 M mdde Lompound Ic preL]pltate (isolated 

yield 60%) This one step reaction is d new method preqentmg the ddvantage to use commercial startmg materials 

by comparison to a reported synthesis 10 

Electrosyntheses of dono! -acceptor yubstltuted pol~aryls III 

Donor-acceptor polqarylg (III) were synthe5lzed from the polyarylbromtdes precursors I via an electrochemlcally 

induced Sml reaction m the prcsencc of a mediator (II) (reaLnon 1) Result? are given m Table 1 The role of the 

mediator was to lout a competmve renLtlon reduLtlon of I l’s*2 The key reducing species of the process was then 

the reduced form of the mediator IF- 4,4’-blpyrldme, qtnnoxalme or phthnlonitrlle were used as melators In the 

case of compounds IlIa and IIlb, yields were found to be independent of the mediator (4,4’-blpyndme or 

quinoxalme) 

The 2,6-dlterbutylphenoxlde nucleophlle wns synthesized m slttl by deprotondtlon of the corresponding phenol 

by potassium terbutoxlde The redctlon wds carried out m the presence of KOH to impede the protonanon of ITo- 9 

Liquid ammoma IS consldered to be the best solvent for these eleclrochemlLdlly induced SRN~ reactions l3 but m 

this case, due to the low solubtllty of compounds I tn this solvent, tetrahydrofuran wds used as a cosolvent It 1s 

known that the yield of thece leactlonc 19 not affected for volumlc percents of cosolvent less than 20% 14 Despite 

the presence of this cosolvent, LotnpoundT I were little soluble 

The electrosyntheses were Ldrried out 11 an undlvlded electrochermLa1 cell contammg 80 mI_ of llqutd atnmoma at 

-40°C 17 mmol of 2,6-dlterbutylphenol, 2 mmol of water, 19 mmol of potassmm terbutoxlde and 1 5 mmol of 

the mediator II were suLLes\lvely introduced into the Lell 2 mmol of the polyarylbromlde I dissolved m 20 mL of 
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tetrahydrofuran were then ddded A Lonstant W-I er’t density of 0 15 A/dm2 was Imposed between a platmum gnd 

(1024 mesh, 0 09 dm2) as the cdthode and n magnesium rod ds the anode 

Table 1 Results of the EleLtrosyntheseT 

Startmg product 

@-(+r 
IC 

(a) isolated produLt yield reldtlvc to 1 

Medl,itor Product 

IIIa 

IIIb 

(a) 
Yield 

35% 

The electrolyses were Interrupted before total Lonverslon of compounds I (about 50% for la and Ic, only about 

20% in the cdse of Ib) In order to dvoid possible seconddry reactions, such ds the attack of the cyano group by the 

bases After neutrah7aIlon of the Lolutlon by 20 mrrlol of dmmomum hromlde, ammoma was evaporated and the 

products were exrr,tc-ted utrh dtLhlotOrllrltl~tlti IIId ,tnd IIlb were purlfled by two successive flarh 

chromatographles The flrit one on ~11~ gel with dlchlolomethane ns eluent and the second one on a reverse 

phdse Llchroprep RP 18 (230-400 mesh) 14 ~th ,~~etonitrlle a$ eluent IIId dnd IIIb were recrystallized in 

acetomtrlle 111~ xas purlfled by f&h chromtog~;lphy (~11iu gel and ethylatetate ds eluent) and recrystallized in 

acetone The products chdrxterlzdtlons are giver 1 111 note 1.5 Since the values p of products III are not yet 

determined, no effort have been developed for optmlzatlon I1 of electrosyntheses at this level of study The 

Isolated yields (relative to compounds I) were lower than 35 c/o due to low conversion rates, d consequence of the 

low solublhty of the starting materid I (mdmlh Ih) HI hquld ammonia Some difficulties In the purlficanon of the 

unsymmetrical polynryls were encountered due to their low solulxhty m most orgamc solvents For the same 

reasons, no attempts hdve been made to synthezlze molecules with larger number of phenyl units 
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Conclusion 

Non reported unsymmewzal donor-dkbeptor ter zwl quateraryls have been synthewed by an electrochermLally 

Induced $?.Ni reactlon, performed in d mlxturr of llqmd ammoma and tetrahydrofuran, starting from 

palyarylhromldes synthewed by d pdk~d~utn Ldtllyzed crowcoupling reaction The mam difficulty of these 

electrosyntheses wac due to the 10% solubdlty of the starting polyarylbromldes but nevertheless, this reaction 

provided acceptable LhemlLdl yields The non llnex optics propertles of product5 III are currently under 

mvestigdtlon and ~111 be reported later 
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Products anhlyac 

Ic,HCI lH NMR (250 MHz CDC13) 6 ppm 2 45 (s IH), 7 60 (d 2H J=-iHz), 7 73 (d 2H J=7Hz), 7 93 (d 
2H J=5Hz), 8 78 (d 2H J=SHz) MS m/z 236,234 (M) 

Ic mp 130°C 1H NMR (250 MHz CDC13) 6 ppm 7 50 (m 2H), 7 52 (d 2H J=8 7Hz), 7 64 (d 2H 
T=8 7Hz), 8 49 (m 2H) MS m/z 235, 233 (M) Anal Calcd for CllHsBrN C, 56 43, H, 3 44, N, 5 98, 
Found C, 56 0, H, 8 50, N, 5 80 

IIIa* m p 212’C 1H NMR (250 MHz CDCl$ 6 ppm 1 51 (s l8H), 5 33 (s IH(OH)), 7 45 (s 2H), 7 66 

(9 4H), 7 74 (5 4H) 13C NMR (63 MHz CDC13) 5 ppm 30 31, 34 50, 110 67, 119 04, 123 97, 127 47, 
127 59, 131 46, 132 63, 136 37, 136 98 142 62, 145 35, 153 91 MS m/z 384, 383 (M), 368, 179 

IXIb m p 256’C ‘H NMR (250 MHz CDC13) 6 ppm 1 51 (s lEH), 5 31 (s lH(OH)), 7 46 (s 2H), 7 63- 

7 78 (m SW), 7 75 (< 4H) l3C NMR (63 MHz CDC13) 6 ppm 30 34, 34 50, 110 87, 118 98, 123 95, 
127 28, 127 46, 127 54, 127 61, 127 63, 131 83, 132 66, 136 30, 137 80, 138 08, 141 24, I41 70, 
145 18, 153 72 MS m/z 460, 459 CM), 444, 84 Anal Calcd for C33H33NO C, 86 23, H, 7 24, N, 3 05, 
Found C, 85 47, H, 7 28, N, 2 X5 

111~ m p 231-233°C *H NMR (250 ,MHz CDC13) 6 ppm 1 53 (s 18H), 7 47 (s 2H), 7 60 (d 2H J=6Hz), 

3 68 (d 2H 3=7 5Hr), 7 74 (d 2H J=7 5Hz), 8 69 (m 2H) l3C NMR (63 MHz CDCl3) 6 ppm 30 27, 
34 45, 122 34, 123 92, 127 21, 127 57, 132 34, 135 17, 136 39, 143 29, 148 42, 149 72, 153 94 MS 
m/z 354 (M), 344, 231 Ann1 Cdlcd for C25H29NO C, 83 52, H, 8 13, N, 3 39, Found C. 83 60, H, 
8 00, N, 3 75 
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