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Synthetié and Experimental Design. Retrosynthetic analyses of our protcctéd catechﬂotl polymers
(PoPV[Caﬁ\’IOMz], PoPV[CatMOM_], ProPV[CatMOM;]) are giﬁen‘ in Scheme 3." Methof(_yme'thyl-
protection was chosen since this group can be removed ﬁnde_r mild cbﬁdi_tions thét'will not cbmprc.)fnise,
the polymer main chain. The synfheses feature two different Pd-catalyzqd_‘cc‘),upling reactions. A
polymer with random orientation of semiquinone groups (from ProPV[»CatMO\l‘Vlz]‘) was prepared to
determine experimentally both the existence and the stréngth of antiferromagnetic ir.lt_erzllc‘tions in tﬁe :

absence of a head-to-tail arrangement of radical units.

Br

PoPV
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PoPV Monomer Synthesis. 2-Bromo-4-iodotoluene 2 was synthesized in good yield from
commercially-available aniline derivative 1 by diazonium salt reactions with potassiuin iodide as

previously described in the literature.! Coriversion of the toluene derivative 2 to the benzaldehyde



© 2000 American Chemical Society, Chem. Mater., Shultz cm9907 155 Supporting Info Page 3

S4

derivative 3 was affected with ceric ammonium nitrate.? Ketalization was achieved using a standard

protocol giving 4.

7 1) HCI, NaNO, _ . cAN, HNO,  HOGH,CH,OH -
LK 90°C, 120 h ' ~g,  TSOH <

2, 95% - 391% . 4,90%

1

Compound 6 was prepared from 2- t—butylphenol and MOMCL.3 The protected phenol was, treated
with #-butyllithium in pentane followed by reaction with tnmethylborate subsequent ox1dat10n W1th
hydrogen peroxide gave compound 7. Deprotectlon of 7 gave catechol 8 which was brommated to yield

9 and reprotected with MOMCI to produce mtermedlate 10 in excellent y1eld

MOMCI 1) t-Buli L
I'PerEt CH20|2 2) B(OMG)s
3) ACOH, H,O,

6,93% -

O vomal

MeOH, H* B ,
. iPrNEt,CHCl,

10,90%

Transmetallation of bromide 10 followed by reaction with trimethylboi'éte and ester exchange with .

pinacol gave the 11 in good yield.
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1)2tBuli

2) B(OMe);
3) pinacol

11, 85%

The Suzuki cross coupling _reacti0n4,5 produced the biaryl 12. The p:otected aldehyde 12 was
unmasked to 13 and subjected to the Wittig 'reaction yielding monomer 14.- The FTIR spectrum of 14
displays peaks-at 1013 cm’ assocxated with the vinylidene, while the FT-Raman spectrum exh1b1ts peaks

at 1625 and 1599 cm’ assomated with the vmyhdene ( CH—CHZ) and the Cc=C aromatlc stretches

respectively. o
| OMOM
OMOM OMOM t-B
Pd(PPh,), o P
aq. Na,CO .  PhgPMeBr
4+ 11 Q. NaxLls Vacetone 3
DME pPTS n- -BuLl THE
‘ Br
CHO
12,51%  13,90% . 14,98%

PoPE Monomer Synthesis. SyntheSis of the ‘mo’nomer‘for, PoPE[CatMOM3] is readily obtained

from aldehyde 13 by treatment with the ylide of bromomethyltriphenylphosphunium bromide followed

by dehydrohalogenation®. Acetylene monomer 16 is thus produced in 81% yield.
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PhPCH,Br,
t-BuOK, THF

15, 81'%'

The. FT-Raman spectrum of the aoetylene monomef 15 shows aosorp;ions at 2105 cm™ for the o
terminal acetylene and a peak at 1597 cm? assoc_iated with the C=C bond stretches of the aromatic ring.

ProPV MonOt;zer Synthesis Synthesis of the monomers for preparation of ProPV[CatMOM;] is
shown below. Because of the functlonahty of the f1rst few blaryl compounds we chose to use the :
methyl protecting-group and then convert to the MOM group. pI‘lOI' to polymerlzatlon Catechol
derivative 9 was methylated and the resulting material was. purified by s_ubhmatwn to produce 16 as a
white solid. Transmetallation of 16 and reaction With }trimethylbovrate foll(’)wed by aquéous workup
yields the boronic acid 18. Suzuki reaction-of 17 With p-bromonitrobenzene gave the nitrobiphenyl

derivative 19. Reduction of 19 gave the aminobiphenyl derivative, 20. '

~ Mel, K,CO, 'BU

16, 75%
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B(OH),

18
_ Pd(PPhs),,
‘NO, ag. Na,CO5, DME

o, -
17 ~19,80%  20,99%

Bromination of the aminobiphenyl 20 using NBS followed by the Sandmeyer reaction’ leads to the
dibromide 22. Deprotection to the dibromide 23 and reprotecticm with MOMCI gives monomer24. The
divinyl monomer 25 was prepared c‘onveniehtly ‘by Stille croSs-coupling reaction of 24 ‘withf'

tributyl(vinyl)tin,8-10

1) HCI, NaNO,

NBS
) ——
20 2)CuBr
Br .
Br |
- 22,70%
- OMOM
t-Bug OMOM B OMOM

2 H,C=CHSnBu;
Pd(PPhy),, BHT, toluene

MOMCI
i-PrNEt, CH,Cl,

Br

Br » :
24,87% . 25,80%




© 2000 American Chemical Society, Ch.em. Mater., Shultz cm9907 155 Supporting Info Page 7

S8

All reagents were purchased from Aldrich, unless otherwise spec1ﬁed Tetrahydrofuran (THF) and '
drethyl ether (Et,0) were freshly distilled from sodium benzophenone—ketyl Toluene was distilled from
sodium. Methylene chloride was distilled from calcrum hydride. -

Synthetic procedures were performed using standard Schlenk techmques All air sensitive reactlons
were performed in oven-dried glassware under an argon atmosphere and were stlrred_imagnetlcally,
unless otherwise specified. Solvent distillations, and electrOchemistry were carried out under an iner_t .
atmosphere of nitrogen. Melting points and heats of fusion Were determined by differential st:anning
calorimetry using Perkin-Elmer DSC 7 calrbrated with an indium standard. '

Flash column chromatography was done on silica gel (60, 230 - 400 mesh ASTM) purchased from
American Scientific Products or Baxter Scientific. Radral preparatlve-layer chromatography (radial '
PLC) was performed on a Chromatotron (Harrison Associates, Palo Alto, CA) using glass plates coated
with 1, 2 or 4 mm layers of Kleselgel 60 PF3s4 contammg gypsum. TLC analyses were performed on
Whatman TLC plates with fluorescent 250 pm silica gel layer on aluminum backmg. V1sua11zat10n was
accomplished with UV light, I, a 5% sdlution‘ of phosphomolybdic acid in ethanol or 0.5% solution of
2,4-dinitrophenylhydrazine in ethanol. Low pressure llquid chromatography (LPLC) ‘was performed
using FMI Lab pump (Fluid Metering, Inc., Oyster Bay, NY) and either Type B or C Ldbar®
Fertrgsaule GroBe LiChroprep columns (E Merck, Darmstadt Germany) Bro—Beads S-X1 Beads
(mesh size = 200-400; M.-W. exclusion limit =14, OOO M Ww. operatmg range 600 - 14,000) and Bro-
Beads® S-3X Beads (mesh size = 200 - 400; M. W exclusron hm1t =2,000; and M.W. operating range =
up to 2,000) were used for gel permeat1on separatrons of the materials prepared in this work (100%
CH,Cl;). Gel Permeation Chromatography (high pressure) was carried out in THF, usmg a Waters |
Associates HPLC pump equipped with a Differential Refractometer R410 (Waters Associates) and four
columns (Showdex KF-800 in series) in tandem. Polystyrene standards were used for calrbratron

Combustion analyses were performed by Atlantrc Mrcrolabs Inc., Norcross, GA. H1gh resolution
(HRMS) and Field Desorptron (FDMS) mass spectral analyses were camed out at North Carolina State
University. GC/MS analyses were carried out on a Hewlett Packard 5895B GC/MS system. Infrared
spectra were recorded on a Perkin-Elmer Model 1600 FTIR spectrophotometer Raman spectra were |
carried out at GlaxoWellcome on a Nlcolet FT-Raman 950 spectrometer equrpped with an excrtatlon

laser of a Neodymium YVO4 at a wavelength of 1_064 nm and a HeNe laser at wavelength of 632.8 nm.
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Fluorescence and Excitation Spectra were measured with a SPEX Fluoromax™ Spectroﬂuorometer.
Nuclear magnetic resonance (NMR) spectra were recorded on a Varian Gemmr 300 MHz spectrometer. . |
Chemical shifts are in & units (ppm) using CDCl; (7.26 ppm) was used as an internal reference for H
NMR and the CDCl; absorption (77.0 ppm) for 13C NMR spectra: Coupling constants (J) are reported in
Hertz. NMR splitting patterns are designated as follows: s, s'inglet; d, doublet; dd, doublet of doublet; t,
triplet, m, multiplet; and b, broad. ' | '
Electrochemical and EPR experiments were performed as descrlbed previously.!!
2-Bromo-4-lodotoluene 2). A solutlon of the amine hydrochioride was prepared by addmg with
vigorous stirring 6.5 mL of deionized water to 3-bromo-4-methylaniline (4.78 g, 25.7 mmol) followed
6.5 mL of concentrated HC1. The solution was heated to 60 °C and’ stirred for 30 min to _1mproye the
solubility and reduce the particle.size. The solution was cooled to 0 °C. A solution of NaNO; (19¢g
27.4 mmol) in 4.1 mL H,0 was added dropwise to the amine hydrochloride solution maintaining the
temperature at 0 — 5 °C. Then a solution of KI (4.52 g, 27.2 mmol) in 45 ‘g’HzO was added dropwise -
with vigorous stirring maintaining the temperature at 0 — 5 °C. After most of the N; e\}olved, the
reaction mixture was heating to 60 °C, cooled to room temperature, drluted with Et,0. ‘The organic’
layer was washed with Na,8;0; (3 x 50 mL); brine (3 X 50 mL); dried over NaySOy; filtered; and |
solvent concentrated in vacuo to give the crude product. Puriﬁcation by flash chromatography (100%
pet ether) gave.7.2 g (95%) of 2. TLC: R;0.2 (silica gel, 10% pet ether); 'H NMR (300 MHz, CDCl3) 8
7.86 (s, 1 H), 7.50 (d, J ~76 Hz, 1 H) 6.93 (d, J = 7.6 Hz, 1 H); °C NMR (75 MHz, CDCls) & 140.2, |
137.6, 136.4, 132.3, 125.9, 90.8, 22.77; FTIR.(KBr): 3048, 2953, 1574, 1548, 1464, 1364, 1036, 803,
e74em”. | | o
 2-Bromo-4-iodo-benzaldehyde (3). A stirred solutron of 2-bromo-4-iodo-toluene (575 g, 194
mmol) in 8M I—[NO;; (97 mL) was heated at 90 °C. Ceric ammomum nitrate (Acros) (42.5 g, 77.5 mmol)
was added portionwise over a perrod of 2 d at such a rate that the reaction mixture remained pale yellow
After the addition of the ceric ammonium nitrate, the solution was heated and stirred for an additional 3
d at 90 °C. Upon completion of the reaction, the solution Was yellow to colorless. The mixture was
extracted with CH,Cl,, and the 'orgarric extracts were washed with water (3 x 50 mL), saturated aqueous
NaHCO; (3 x 50 mL), and brir_le (3 x50 rrrL). The organic phase was dried over Na;SOs, filtered and
concentrated in vacuo to give the crude product. Purification by flash chromatography (deactivated

silica gel, 10% CHzClzlpet ether) gave 5.50 g .(91%) of 3 as a white solid, mp 79-80 °C. TLC: R0.2
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(srllca gel, 10% EtOAc/pet ether); 'H NMR (300 MHz CDCl3) 810.27 (s, 1 H) 8.04 (s 1H),7.78(,J
=82 Hz 1 H) 7.57 (d, J = 8.2 Hz, 1 H); ‘3CNMR(7S MHz, CDCls) § 190.5, 1418, 137.2, 1328,
130.5, 127.0, 102.3; FTIR (KBr) 3049 2922, 1740 1639 1464, 1278, 1038, 908, 804 737 cm™ Anal
Calcd for C4H7BrlO: C, 27.04; H, 1.30. Found: C 27 06 H, 1.30.

2-(4-lodo-2 -bromophenyl)-1,3- dloxolane (4). A solution of 3(7.68 g, 24.70 mmol) ethylene glycol '
(Fisher) (3.4 g, 54. 34 mmol), and a catalytic amount of p-toluenesulfomc acid (Fisher) (0.47 g, 2.47
mmol) in toluene (250 mL) was refluxed for 15 h usmg a Dean-Stark trap to remove water Solid
NaHCO; was added and the toluene was evaporated off to form a. concentrated solution, and diluted
with Et;0. The solution was washed with saturated aqueous NaHCO; (3 x 50 mL) and brine (3 x 50
mL). After drying over anhydrous Na;SOy, the solvent was removed in ’v‘c‘r_cuo} to give the crude p'rodnct
which was purified by flash chromatography (deactivated silica gel, 10% CHzCly/pet ether) to 'dfford" .
7.89 g (90%) of 4 as a white solid. TLC: Ry 0.35 (deactivated silica gel, 10% EtOAc/pet ether) lH ;
NMR (300 MHz, CDCl3) § 7.92 (s, 1 H) 7.66 (d, J= 8.1 Hz, 1 H), 7.31 (d, J = 8.1 Hz, 1 H), 6.01 (s, 1
H), 4.09 (dd, J = 3. 5, 15.7 Hz, 4 H); 13CNMR(75 MHz, CDC13)8 140.9, 1366 136.5, 129.2, 123.6,
102.2, 95.1, 65.5; FTIR (neat): 3049, 2922 1639 1464, 1278, 1038 908, 804, 737 cm’’; Anal. Calcd for
CoHsBrlOs: C, 30.45; H 2.27. Found: C, 30 57; H, 2.27. ’

1-tert-Butyl-2-methoxymethoxybenzene (6). ToaO °C solutlon of § (150 g 1 mol) in 1. 25 L of
CH,Cl; was added N, N-dusopropylethylamrne (388 g, 1.0 L, 6 mol) followed by a catalytrc amount of
DMAP (12 g, 0.1 mol) and methoxymethyl chloride (MOMCI) (200g, 5 mol). The temperature‘ was
maintained at O °C for 1 h and then the mixture was heated-to reflux nntil the TLC (deactivated silica -
gel, 1: 3 Et,O/pet ether) showed nob starting materiel'(ld) The red solution ‘was‘diiuted with diethyl ether
and washed with cold 0.5 M HCI (3 x 150 mL) and saturated aqueous NaHCO; (2 x 150 mL) The |
combined aqueous extracts were extracted once with diethyl ether (30 mL)." The organic layers were
combined, dried over Na,SOy, filtered and concentrated in vacuo to give the crude product. Purlﬁcatron
by vacuum distillation (~0.7 torr, 78 - 84 °C) to give 180 g (0.9 mol; 93%) of 6 as a light yellow oil.
TLC: Rr0.2 (silica ‘gel!'- 10% EtOAc/pet ether)' 'H NMR (300 MHz, CDCl3) 87. 35 (dd, J=1.6, 7.9 Hz,
1 H), 7.02 (m, 2 H), 698(td J=18, 6.1 Hz, 1 H), 5.28 (5,2 H), 3.54 (s, 3 H), 146(s 9 H); C NMR
(75 MHz, CDCl3) & 156. 0, 137 9,12609,126.6,121.2, 114.2; 93.8, 55. 4 34.6,27.7, FTIR (neat) 3059
2998, 2955, 2910 2824, 2785, 1598, 1580, 1489, 1445 1404, 1360, 1228, 1193, 1155, 1133, 1076,

1005, 923, 753 cm’'; Anal. Calcd for C12H1802: C 74.19; H, 9.34. Found: C 74. 33 H, 946
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3-tert-Butyl-2-methoxymethoxyphenol (7). Toa 0°C solution of 6 (48 6 g, 0.25 mol) in pentane
(625 mL) mechamcally stirred with a Teflon stirrer blade, #-BuLi (167 mL 0.25 mol, 1.7 M in pentane)
was added dropwise. The solution was stirred for 15 min. at 0 °C and was allowed to warm to room
temperature and then the pentane was removed under an argon stream. The resulting yellow dough was |
dissolved in THF (950 mL) to give 0.25 M reddish-orange solution wh1ch was cooled to -78 °C and then
trimethylborate (34.1 mL, 31.2 g, 0.3 mol) was added dropwrse The reactlon mixture was warmed to
room temperature and stirred for 2 h. After cooling the reactlon mixture to 0 °C, glacial acetic acid
(21.5 mL, 0.38 mol) and hydrogen peroxide (31.2 mL of 30% aq. soiution 9.4 ‘g,‘ 0.275 mol) were added
dropvvlse via prpette The turbid solution was stirred overnight at room temperature The reaction
mixture was diluted with 500 mL pet ether and washed with saturated Fe(NH4)2(SO4)2 (3 x 25 mL),
brine (2 x 100 mL); dried over Na;SOq; ﬁltered and concentrated in vacuo to y1e1d crude 57.6 g (90%)
of 7 as a brown oil. This material was carned on to the next reaction without purification. TLC: Rr0.2
(silica gel, 20% Et,O/pet.ether); 'H NMR (300 MHz, CDC13) & 8.07 (b, 1 H), 7.01 (m, 3 H), 5.03 (s, 2
H), 3.69 (s, 3 H), 1.37 (s, 9 H); ”CNMR(75MHz CDCl;) § 1493, 1455, 142.7, 124.1, 1172, 1155,
99.6, 67.4, 56.5, 34.4, 30.2; FTIR (neat): 3329, 2957, 1755, 1714 1589 1485 1447, 1405, 1360, 1289,

‘ 1274, 1228, 1166, 1152, 1056 989, 940, 907, 794, 779, 746 cm

-3-tert-Butyl-benzene-1,2-diol (8). Ina 2L thre_e-necked round bottom flask, the crude 7 was
dissolved in 1 L reagent grade degassed methanol with 7.5 mL concenrrated HCI. Afrer refluxing 18 h,
TLC (silica gel, 20% Et;O/hexanes) showed no starting material. The reaction was cooled to room
temperature and concentrated under reduced pressure to yleld a light brown yellow oil. The crude
product was dissolved in diethyl ether (200 -mL) and washed with deionized water (2 x 50 mL);"
saturated -aqueous NaHCO; (2 x 50 mL); brine (2 x 50 mL), dried over Na;SO,, filtered and
concentrated in vacuo to give a brown oil which was used in the next reaction without punﬁcatlon
TLC: Rr0.35 (silica gel, 20% EtzO/pet ether), "H NMR (300 MHz CDCl3): § 6.89 (m, 1 H), 6. 87 (m, 2
H), 5.40 (b, 2 H), 1.48 (s, 9 H); l3CNMR(7SMHz CDCly) § 1433, 142.8, 136.8, 119.3, 1193, 113.1,
34.6,29.5, FTIR (neat) 3529, 2960 1484 1420 cm™ S .

4-Bromo-6- tert-butylbenzene-l 2-diol (9) To a -40 °C solution of 8 (0.248 mol assumed 100 %
conversion in the above reactlon) in CH,Cl, (500 mL) was added dropwise a solutlon of bromme (1.6
mL dissolved in 10 mL CH2C12, 31.05 mmol) After addition, the reaction mixture was warmed to room

temperature. The solution was washed w1th brine (2 x 50 mL) drled over Na2804, filtered and
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concentrate’d in vacuo to give a red oil. The crude 9 was used ldirectly in the next reaction without
~ purification. 'H NMR (300 MHz, CDCl3) § 6.98 (d, /=22 Hz, 1 H) 6.88 (d, J=2.2 Hz, 1 H), 571 (O,
1 H), 5.54 (b, lH) 1.39 (s, 9H); 13CNl\/[R(7SMHz CDC13)8 1435, 1424 138.4, 1224 116.0, 111.0,
. 349,294, FTIR (neat) 3529 2960, 1484, 1420, 1367, 1277, 1241, 948, 908, 733 cm’ .
4-Bromo 6-tert-butyl- 1 2- dlmethyoxymethylbenzene (10). To a suspensron of crude catechol 9 :
(3.0 g, 12.23 mmol) in CHzCl; (20 mL) at O °C was added dnsopropylethylamme (9.48 g, 12.78 mL
73.38 mmol), a catalytic amount of DMAP (0. 15 8, 1.22 mmol) followed by dropwise addltlon of3.72 -
mL (3.94 g, 48.96 mmol) methoxymethyl chloride (MOMCI). The temperature was maintained at O °C
for 1 h, then the ice bath was removed and the mixture was gently refluxed with stirring for 18 h. The'
reaction mixture was cooled to room temperature, quenched with. brine and the layers were separated.
The organic phase was dried over Na;SOy, filtered through aluminum oxide'_‘(a'ctivated, Brockmann I,
standard grade, ~150 mesh) and concentrated in vacuo to give 367 g (90»%) of 10 as e colorleos oil.
TLC: Ry 0.2 (silica gel, 10% EtOAc/pet ether) 'H NMR (300 MHz, CDCls) 8§723(s, 1 H); 716 (s, 1
H), 522 (s, 2 H), 5.19 (s, 2 H), 3.97 (s, 3 H), 3.54 s, 3H) 144(s 9 H); 13CNMR(75MHZ CDCl;) &
150.7, 145.1, 145.1, 123. 5,117.8, 1155, 98.9, 954 574 562 352 30.2; FTIR (neat) 3086, 2956,
1584, 1568, 1467, 1394, 1167 1083, 1009 958 939 854 cm Anal Calcd for C14H21Br04 C, 50.46; 3
H, 6.35. FoundC5105H641 L
Pinacolyl [1 2-d|methoxymethoxy-6 tert-butyl- -phenyl]boronate (1 1) A -78 °C solution of 10
(2.96 g, 8.88 mmol) in THF (90 mL) was strrred for 30 minutes. #-BuLi (10.5 mL 17.8 mmol, 1.7 Miin _
pentane) was added dropwise over 20 minutes and the reaction mixture was then stirred at 78 °C for 1
h. After dropwnse addition of trimethylborate (1.2 g, 1.31 mL, 11.5 mmol), the bath was removed and
" the reaction mixture was stirred at room temperature for 1 h At room temperature, a solution of pinacol
(2.1 g, 17.8 mmol) in THF (20 mL) was cannulated into the above solution and the mixture stirred
ovemlght The solvent was removed in vacuo, diluted with CH;Cl,, and filtered through Celite®. The |
solvent was removed in vacuo and the crude product was purified by flash chromatography (deactivated
| silica gel, 1: 1 CHZClz/pet ether) to give 2. 8 g (85%) of 11 as an oil. TLC: Rr 0.3 (silica gel, 10%.'
EtOAc/pet ether); 'H NMR (300 MHz, CDCl3) § 7.47 (s, 1 H), 7.42 (s, 1 H), 5.24 (s, 2 H), 5.21 (s, 2 H),
3.65 (s, 3 H), 3.52 (s, 3 H), 1.44 (s, 9 H), 1.32 (s, 12H)' '3CNMR(75 MHz, CDCl;) § 149.2, 1488,
142.2, 126.9, 120.4, 98 8,95.0,832, 57, 0, 55.9,34.7,30.2, 24 5; FTIR (neat) 3040, 2955 1598, 1358,
1272, 1144, 1082 1014 962 854 cm’! Anal Calcd for C20H33B06 C, 63. 17 H, 8.75. Found C,
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63.21; H, 8.70. ,

2—Bromo—4-(3’-tert-butyl W 5’-dlmethyoxymethoxyphenyl)benzaldehyde, ethylene ketal (12)
solution of 4 (2. 66 g, 7.52 mmol), 11 (2.86 g, 7. 52 mmol), 2M sodium carbonate (7 5 mL) and
Pd(PPhs)s (0.261 g, 0.23 mmol) in DME (50 mL) was. prepared in a 100 mL round bottom flask
equipped with magnetic stir bar, reflux condenser and argon inlet. After refluxing for 18 h, the reaction
mixture was cooled to room temperature concentrated diluted with diethyl ether, and was filtered
through Celite®. The organic layer was washed with (2 x 25 mL) bnne dried over NaZSO4, filtered and
concentrated in vacuo. The crude product was purified by low pressure liquid chromatography
(deactivated s111ca gel, 10% Et,0/pet ether) to afford 1. 83 g (3.80 mmol, 51%) of 13 a clear, colorless |
oil. TLC: Rr0.2 (silica gel, 10% EtOAc/pet ether); "H NMR (300 MHz CDCl3) 6 7.72(s, 1 H) 7.63 (d,
J=81Hz 1H),7.50(d,/=8.1Hz lH) 7.19 (d, J=10.1 Hz, 2H) 6.13 (s, 1 H), 5.25.(s, 2 H), 5.23
(s, 2 H), 3.67 (s, 3 H), 3.53 (s, 3 H), 1.46 (s, 9 H); 13CNMR(7SMHz CDC13)81503 146.1, 1438,
143.7, 135.0, 134.1, 131.2, 127.9, 126.0, 123.1, 119.4, 113.5, 102.5, 99.0, 95.5, 65.4, 574 56.2,35.2,
30.4; FTIR (neat): 3040, 2954, 1602 1548, 1470, 1323, 1183, 1081, 1012, 858, 828, 736 cm™! «

2-Bromo-4-(3’-tert-butyl- 4’ 5’-dlmethyoxymethoxyphenyl)benzaldehyde 13). A solution of 12
(2.27 g, 4.72 mmol) and a catalytic amount of PPTS (0.12, 0.04 mmol) and water (1 mL) was added toa
200 mL round bottom flask equlpped with a magnetlc stir bar, reflux condenser, and argon inlet. After
refluxing for 18 h, the solution was cooled to room temperature. The solution was concentrated and
diluted with ether. The solution was washed with brine (3 x 20 mL) dried over Na,SO,, filtered and
concentrated in vacuo. The crude product was purified by flash chromatography (deactivated silica gel,
10% Et,0O/pet ether) to afford 1.86°g (90%) of 13 as a clear, colorless oil. TLC: Ry 0.2 (silica gel, 10%
EtOAc/pet ether). 'H NMR (300 MHz, CDC13) 5791 (s, 1 H),7.78 (s; 1 H), 7.58' (, j= 8.1 Hz, 1 H),
7.25 (d, J=10.9 Hz, 2 H), 5.27 (s, 2 H), 5.25'(5, 2 H), 3.67 (s, 3 H), 3.54(s,3 H), 1.47 (s, 9 H); °C
NMR (75 MHz, CDCl3) 6 191.0, 150.4,.148.3, 1470 143. 9 132.9, 131.8, 129.9, 127.3, 126.3, 119.6,
113.6, 99.0, 95.4, 57.5, 56.3, 35 3,304, FTIR (neat) 3040, 2955, 1693, 1593, 1540, 1469, 11429, 1373,
1323, 1256, 1210, 1163, 1078 1012 956, 829, 776 cm’! Anal Calcd for C21H25Br05 C, 57. 67; H,
5.76. Found C,5751; H, 584

2-Bromo-1-vmyl -4- (3’-tert-butyl -4’,5’- dlmethyoxymethoxy)blphenyl (14). A solutlon of
methyltrlphenylphospomum bromrde (0.712 g, 1.99 mmol) in THF (28 mL) was prepared in a 100 mL :

Schlenk flask equipped with a magnetlc stir bar. The SOlUthIl was cooled to 0 °C and n-butylllthlum
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(0.97 mL from 2.25 M in hexane, 2.18 mmol) was added dropwrse After 1 h, the reddlsh-orange
solution was cooled to -78 °C. A solution of 13 (. 83 g 1. 90 mmol) in THF was added to the ylide
solution via a cannula. The reactlon mlxture was allowed of gradually warm to room temperature
overnight. After 18 h at room temperature the reaction was quenched with 1 mL water. The solution
was concentrated and diluted with ether. The solution was washed with brine (3 x 10 mL) dried over
Na;SO,, filtered and concentrated in vacuo. The crude product was purified by flash chromatography
(10% Et,0/pet ether) to afford 0.81 g (98%) of 14 as a clear, colorless oil. 'H NMR (300 MHz CDC13)
57.74 (s, 1 H), 7.61 (d, /=82 Hz, 1 H), 748 (d, J=8.2 Hz, IH),722(d,J=76Hz, 2 H), 7.10 (dd, J
=109, 17.4 Hz, 1 H), 5.75 (4, J=17.4Hz, 1H) 538 (d,J=10.9 Hz, 1 H), 5.27 (s, 2 H), 5.25 (s, 2 H),
3.69 (s, 3 H), 3.55 (s, 3 H), 149 (s, 9 H); °C NMR (75 MHz, CDCly) 8 150.5, 143 8, 1423, 135.9,
135.4, 134.2, 131. 1 126.8, 126.2, 1239 1194, 1164 113. 5 99.1, 95.6, 57.6, 56.4, 46.4, 35.4, 30.6;
FTIR (neat): 3088, 2954 1468, 1438 1324 1164, 1079, 1013 959 cm™ FT-Raman 1625, 1599, 1324
cm’’: HRMS: exact mass calcd for C22H27Br04 434.1093 (M"), found 434 1096. Anal Calcd for

>

C22H27Br04: C, 60.70; H, 6.25. Found: C, 60. 82; H, 6.29.

2-Bromo-1-ethynyl-4- (3’-tert-butyl 4, 5’ dlmethoxymethoxy)blphenyl (15). To a -78 °C
suspension of the (bromomethyl)trrphenylphosphomum bromide (638 mg, 1.46 mmol) THF (10 mL)
was added potassium zert-butoxide (328 mg, 2. 92 mimol) in one portion. After 0.5 h the yellow colored
ylide was formed. A solution of 13 (640 mg, 1.46 mmol) in 5 mL THF was added dropwrse to the ylide
solution. The solution was stlrred at -78 °C overnight.. The brown solution. was warmed: to room
temperature and the THF was removed by rotary evaporatron The oil was drluted with Et,0 andﬁltered '
through Celite® to give 753 . mg of an oil. Purlﬁcatlon by flash chromatography (deactivated silica gel,
10% EtzO/pet ether) to obtain 415 mg (81%) of 15 as a clear, colorless oil. 'H NMR (300 MHz, CDCl,)
8776(d J=15Hz, 1H), 7.56 (d,J =8.0 Hz, lH) 745(dd J—15 80Hz 1 H), 7.20 (dd, J = 2.0,
8.7 Hz, 2 H), 527 (5, 2 H), 5.24 (s, 2 HD), 3.68'(s, 3 H), 3.55 (s, 3 H), 3.42 (s, 1 H), 1.48 (s, 9 H); B¢
NMR (75 MHz, CDCl3) 6 1504 146.3, 143. 8, 143.2, 134. 1 133.7, 1306 125.8, 125.6, 122 5,119.4,
113.3, 99.1, 95.4, 82.1, 57. 5 56.3, 35. 3, 30.4; FTIR (neat): 3288 3057, 2956 2826, 2108, 1596, 1575,
1470, 1164, 1079, 1013, 959 832 cm’! FT-Raman 2105, 1597 cm’!; HRMS: exact mass calcd for
C22H25Br04 432.0936 o, found 432. 0934 Anal. Calcd for C22H25Br04 C, 60. 97 H 5. 81 Found:
C, 60.84; H, 5.79. R '

4-Bromo-6-fert-butyl-1,2- dlmethoxy-benzene (16). Toa room temperature solution of crude 9 (68




© 2000 American Chemical Society, Chem; Mater., Shultz cm9907 155 Supporting Info Page 14

S15

g, 0.28 mol) in 1 L reagent grade acetone was added potassiurn carbonate (192lg, 1.4 mol) 'followed by
iodomethane (157 g, 69 mL, 1.1 rnol) which was added dropWise over 1.25 h with stirring from a
mechanical stirrer. After overnight refluxing with continuous stirring, the TLC showed monornethyvlated )
intermediate was still present Drmethyl sulfate (105 g, 79 mL, 0. 82 mol) was added and the reaction-
mixture was refluxed for another 24 h. After 3 d of reﬂuxmg and addition of more methylating reagents
the reaction mixture was cooled to room temperature. The reactron. mixture was ﬁltered, dllnted with
500 mL of ‘diethyl ether and filtered again. The solvent was removed by rotary evaporationito\ yield a

reddish oil. The residual solvent was removed by b_u'l‘b to bulb distillation under vacuum, yielding a

(75%) of 16. TLC: R;0.2 (silica gel, 10% EtOAc/pet ether) 'H NMR (300 MHz CDCl5) & 7.02 (s 1
H), 6.93 (s, 1 H), 3.85 (s, 6 H), 135 (s, 9 H); 13CNMR(751\/IHZ CDCl;) 153.9, 14728, 145.1, 122.0,
115.5, 114.1, 60.4, 56.0, 35.3, 30.4; FTIR (KBr) 2964, 2871 1565 1464, 1409 1375, 1292 11263,
1231, 1157, 1057, 1001, 844, 707 cm™* ‘
3,4-Dlmethoxy-S-tert—butylphenylboronic acid (18). Toa solution of 16 (2.0 g, 7.32 mmol) in 50 |
mL THF at -78 °C‘,v was added #-BuLi (9.76 mL, 14.6 mmol) dropwise over a period of 1h. After the
reaction mixture was stirred for 2 h at —78 °C, trimethylborate (0.99 ‘g, 1.1 mL, 9.52 mrnol) Was added
neat and the reaction mixture was stirred for an additional 1 h at -78 °C. Thé reaction mixture was -
quenched with cold 1M HCl (30 mL) and the layers were separated. The organic phase was washed ™M
HCI (30 mL) and brine (2 x 30 rnL), dried over Na,;SO,, filtered, and concentrated in vacuo to yield 1.5
g (85%) of 18 as an off-white solid. 'H NMR (300 MHz, CDCl;) § 7.02 (5, 1 H), 6.93 (s; 1 H), 6.70
(broad, s, 2 H), 3.85 (s, 6 H), 1.35 (s, 9 H); FTIR (neat): 3155 ,3095, 3065, 2965,1575 cm™
4-Nitro-3’-tert-butyl-4’ 5’-d|methoxyb1phenyl (19) Toa degassed solution of 18 3. 45g, 14. 5
rnmol), p-bromomtrobenzene (32g 1595 mmol) in 50 mL anhydrous DME was added neat Pd(PPhs),
(0.5 g, 0.43 mmol), followed by 14.5 mL of degassed 2M Na,COs. " The reaction mixture was refluxed
overnight. Upon cooling, the reaction mixture was concentrated in vacuo, diluted with CH2Cl, (50 mL),
~ washed wnh brine (3 x 25 mL), dried over Na2804, frltered and concentrated in vacuo to give the crude
product as a light yellow solid. = The solld was recrystalllzed from EtZO/pet ether followed by
sublimation to produce 3.7 g (80%) of 18 as a lrght yellow solid. Mp (DSC) 127 °C.' 'H NMR (300
MHz, CDCl;) 6 8.28 (d, /= 8.75 Hz, 2 H), 7.70 (d, /= 8.75 Hz, 2 H) 395,394 (s, 5,6 H), 1.44 (5, 9
H); *C NMR (75 MHz, CDClj) ) 153.7, 149.6, 148.0, 146.7, 144.0, 1'33..4‘1, 1275, 12‘4.0,. 118.3, 109.8,

yellow solid. The product was crystallized' from pet ether‘ followed by sublimation to produce 57 g :
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60.5, 55.9, 35.3, 30.4; FTIR (KBr): 2955, 1594, 1573, 1-515; 1475, 1424, 1394, 1,344, 1329, 1247, 1‘1‘56,v
1108, 1053, 1004, 846, 755, 699 cm™. Anal, Calcd for C1gH,NOy: C, 68.55; H, 6.71. Found: C, 68.44;
H,6.73. o |
4-Amino-3’-fert-butyl-4’, 5’-dlmethoxyb1phenyl (20) A suspensron of 10% Pd/C (0.11 g) and 19
(2.3 g, 7.4 mmol) in 100 mL EtOAc was aspirated and bac}k—ﬁlled with argon (3X) doing the last back-
fill with hydrogen gas. After 2 h the reaotion was complete and the reaction mixture was filtered -
through Celite® arld rinsed with anhydrous diethyl ether. The solvent was evaporated to produce 2.1 g
(99%) of a wh1te solid. 'H NMR (300 MHz CDCls) 7.36 (d J=6.6Hz, 2 H), 7.08 (s, 1 H), 6.97 (s 1
H),675(,J= 6.6 Hz, 2 H), 3.91,3.90 (s, s, 6 H), 1.42 (s, 9 H); '*C NMR (75 MHz, CDC13)81534 ’
1475, 145.6, 1433, 136.1,:132.2, 128.0, 117.2, 115.4,.109.2, 60.5, 55.9, 35.3,30.6; FTIR (KBr): 3426,
3363, 3224, 2955, 1622, 1567, 1520, 1477, 1404, 1330, 1238, 1182,,11_54,_'1056,,1002, 909, 827, 733
cm™. | | - ' | .
-Amino—3-bromo-3’-tert-butyl-4’ 5’-dimethoxybiphenyl (21). ‘Toa solution of the crude‘20 1.7
g, 5.82 mmol) and NaHCO; (0 49 g, 5.82 mmol) in CH2C12 (60 mL) in an oven-dried Schlenk ﬂask ‘
solid N- bromosuccmlmlde (0.98 g, 5.53 mmol) was added port10nw1se with a powder addition funnel
After stirring overnight at room temperature, the reaction mixture was washed with brine, dried over
Na,SO,, filtered, and concentrated in vacuo. The crude ,product was used without purification in the
next reaction. - " ‘ '
3,4-Dibromo-3’-tert-butyl-4°,5’- dlmethoxyblphenyl (22) Toa solutlon of 21 (0 114 g, 0.25
mmol) in 40 mL methanol, was added 10 mL of 48% HBr and the solution was cooled t00°C. A .
solution of NaNO; (17.5 mg) in 5 mL H;O was added portio‘nwibse keeping the reactlon temperature
below 5 °C. To a solution of CuBr (36.4 mg, 0.25 mmol) in‘SZ mL of 48% I—IBr, with strong stirring, the
solution of the diazonium salt was added dropwise to the CuBr solution. After all of the diazonium salt -
solution was added, the reaction mixture was stirred at roOm temperature for 30 minutes, The reaction
mixture was then heated in a hot water bath for 30 minutes. After stxrrlng overmght at room
temperature, the mixture was poured into diethyl ether (15 mL) and the layers separated. The organic
phase was then successively washed w1th saturated aqueous ammonium chloride (2 x 10 mL) saturated
aqueous NaHCO3; (2 x 10 mL) and brine (2 x 10 mL) and dr1ed over Na2$O4 After ﬁltratlon the solvent
was removed in vacuo. Attempts to punfy the off white sohd by radial PLC (s111ca gel 5% EtOAc/pet

ether) failed. GC/MS showed the impurity to bethe monobrominated product. Pu_rlﬁcatlon by
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sublimation successfully gave 76 mg (70%) of 23. 1HNMR (300 MHz, CDCl3)  7.79 (d, J=2.2 Hz, 1
H), 7.64 (d, /= 8.2 Hz, 1 H), 7.34 (dd, /= 22,82 Hle H), 7.06 (d,J = 2.2 Hz, 1 H), 6.94 @,J=22
Hz, 1 H), 3.94 (s, 6 H), 1.44 (s, 9 H); °*C NMR (75 MHz, CDClg)S 1’53 6, 148.9, 143.8, 1425, 1337,
133.4, 132.0, 127.2, 125.0, 123.0, 117.7, 109 5,352, 30 5, FTIR (neat): 2944 1459 1427 1363 1146,
‘952 816 cm™ . HRMS exact mass calcd for CygH,0Br,0, 425 9830 found 425, 9853

3 4-D|bromo-3’-tert-butyl 4 5’-dlhydroxyblphenyl (23). Toa solution of 22 (0. 27 g 0. 64 mmol)
in CH,Cl; (25 mL) at -78 °C was added ald mL (14 mmol) of IM BBr; in CH2C12 and then the- R
solution was slowly warmed to room temperature The reaction mixture was quenched with br1ne and
layers separated. The organic phase dried over Na;SOq; filtered, and solvent removed in vacuo to yield
0.25 g (0.62 mmol) of 23 as a light tan solid which was used directly in the next reaction without
purification. FTIR (neat): 3519, 2956, 1459, 1427, 1363, 1316 1252 1216 952, 816 cm™ HRMS
exact mass calcd for C16H16Br202 397. 9517 found 397. 9514 .

3 4—leromo-3’-tert-butyl-4’ 5’-d|methoxymethoxyblphenyl (24) To0°Ca solutlon of 23 (O 25
g, 0.64 mmol), dusopropylethylamme (0.5g,0.67 mL, 3. 8 mmol) and DMAP (8 mg, 0.064 mmol) in 15
mL CH,Cl,; was added 0.19 mL (2.56 mmol) of MOMCI.  After addltlon, the reaction mixture was
allowed to warm to room temperaturethen was reﬂuxe'd ‘overnight Upon eooling, the reaction mixture
was washed with brine (3 x 15 mL), and dned over Na2504 After ﬁltratlon the solvent was removed in
vacuo and the residual oil was purified by radical PLC (deactlvated silica gel, 10% EtOAc/pet ether) to
give 0.27 g (87%) of 23 as a colorless 011 'H NMR (300 MHz CDC13) 5 1.77 (d J=21Hz 1 H) 7.63
(d, /=83 Hz, lH) 733 (dd,J=2.1, 83Hz lH) 719(dJ 21Hz 1 H), 714(dJ 21Hz 1 H),
5.25 (s, 2 H), 5.23 (s, 2 H), 3.68 (s, 3 H), 354(s 3H) 147(s 9 H); 13CNMR(75MHz CDCl;) 8
150.4, 146.2, 143.9, 142.0, 133.7, 1336 131.9,127.1, 1250 123. l 119.2,113.3,99.1, 954 57.6, 56.3,
35.3, 30.4; FTIR (thin film) 2955, 1446, 1361, 1322 1164, 1079 1012 959 cm’! HRMS exact mass
calcd for CaoHy4Br,04 486.0041 (M), found 486. oozs R

3,4-Divinyl-3’-tert-butyl-4’ 5’-dlmethoxymethylblphenyl (25) To a solution of 24 (0.14 g, 0.28

" mmol)in 4 mL anhydrous toluene, was added Pd(PPh3)4 (1_2.7 mg, 0.011 mmol), and a few oryst_als of
2,6-di-tert-butyl-4-methylphenol (BHT). " The ~solu'tion‘ was purged with arg‘_on for 10 min. |
Tributyl(vinyl)tin (0.19 g, 0.61 mmol) was added and the reaction mixture was reﬂUxedovemight The
* mixture was allowed to cool to room temperature and 1 mL of pyrrdme was added followed by 2 mL of

- 1.2 N pyridinium fluoride solution. The resultmg mixture was stirred for 2 h at room temperature. The
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mixture was diluted with 40 mL of ether and then Wgshed successively with 10 mL of water, followed

| by 10 ml saturated aquéous NaHCO;s solution. The organic phase was dried over Nast4,"ﬁ1tered and -

concentrated. The crude materials was purified by radial PLC (deactlvated silica gel, 10% EtOAc/pet
- ether) to give 0.076 g (80%) of 25 as a colorless oil. '"HNMR (300 MHz, CDCls) § 7.53 (d, J= 1.7°Hz,
1 H), 745 (d, /= 8.1 Hz, 1 H), 7.37 (dd, J = 8.1, r7 Hz, 1H), 7.18 (dd, J=8.1,1.7 Hz, 2 H), 6,98 (two
overlapping sets of dd, 2 H), 5.61 (dd, J=18.1,54Hz,2H),529(d,J =227 Hz, 2 H), 5.19 (s, 2 H),
5.17(s,2H), 3.6 (5, 3H),3.47 (5, 3H), 1. 41 (s, 9 H), 13CNMR(75 MHz, CDCl3) & 150.4, 143.6, 140.8,
136.4, 135.8, 1349 134 .4, 1266 1250 119.4,116.7, 116.1, 1136 99.1, 95.6, 57.6, 563 35.3, 30.6;
FTIR (thin film): 2954, 1576, 1469, 1435, 1326, 1243, 1202 1162, 1077, 1013 961, 831 cm”. HRMS
exact mass calcd for C24Hz004 3822144 (M), found 382. 2164 '
PoPV[CatMOMz] Palladium acetate (O 014 g, 0. 064 mmol) tn-o-tolylphosphme (0.039 g, 0 128

mmol), and triethylamine (0.45 mL, 0. 32 g, 3.22 mmol) were added to a solution of 14 (0. 24 g, 0. 55'_

mmol) in DMF (2.2 mL). The solution was sealed under argon and_heated at 100 °C for 24 h. The

solvent was removed in vacuo and the reaction mixture was’ diluted.w‘ith CHCl;; filtered through

Celite®; washed with brine (2 x 25 mL) and dried over Na,SOj, ﬁlt_eréd and concentrated in vabuo. _

Purification by Bio-Beads S-X1 gel permeation column gave of PoPV[CatMOMz] The purified
oligomer was precipitated from ether in methanol to obtain 0. 21 g (88%) of a yellow powder 'HNMR
(300 MHz, CDCL3) 8 8.0 - 6.9 (m, 7 H), 5.4-4.9(m, 4H),3.8 - 3.2 (m, 6 H), 175 (m 9H) “C NMR
(75 MHz, CDCl3) § 150.4, 150.3, 143.9, 143 7, 1345, 132.1, 130 7, 128.5, 128.3, 126.2, 125 7, 119.3,
113.3, 113.2, 99.0, 954 57.5,56.3,35.2,30.4; FTIR (neat) 2955 1469; 1436, 1392 1328, 1243 1202,
1163, 1077, 1012, 970 cm™ FT-Raman 1623, 1598 cm

ProPV[CatMOM,]. Triethylamine (O 35 mL 25 mmol) was added to a solutlon of 24 (488 mg, 1

mmol), 25 (382 mg, .1 mmol); Pd(OAc)z (9.0 mg, 0.04 mmol), ,andntrl-o—tol‘ylphosphlne (60.9 mg,-0.2

mmol) in 5 mL of DMF. The reaction mixture was heated at 100 °C for 8 h under argon atrriosphere and

then the solvent was removed in vacuo. Purification by Bio-Beads S-X1 Beads gel permeation colunin_

ga've 750 mg (86%) of yellow-brown powder. 'H NMR (300 MHz, CDCl3)8 7.9 -6.9 (m, 7H), 52 -

4.9 (m, 4 H), 3.6 - 3.3 (m, 6H) 1.5-1.3 (m, 9H)" 3¢ NMR (75 MHz, CDCl;) § 133.5, 1317, 127.0,

119.0, 1131 98.9,95.2, 57.4, 56.1, 46.0, 351 30.3; FTIR (neat): 2954, 1580, 1470 1446, 1398, 1325,
1244 1202 1162, 1078, 1013, 959 cm’* |




© 2000 American Chemical Society, Chem. ‘Materv., Shultz cm9907155 Supporting Info Page 18

. S19

PoPE[CatMOM;].  To a 'dega.SSed”solution of 15 (474 rng, 1.08 mmol) in 20 mL of 1:1
pyridine:triethylamine was added (PPh;),PdCl; (38 mg, 0.054 mmol) and CuI “4 rng, 0.022 mmel) under
argon and then stirred at room temperature for 6h. The reaction mixture was then concentrated invacuo
and diluted with CH,Cl,. Purification by Bio-Bead colunin foll‘owed‘ by precipitation with methanol and |
centrifugation gave 450 mg (95%) of an orange powder 'H NMR (300 MHz CDCl3) 8 8.1 - 69 (m, 5
H), 5.5 - 5.0 (bs, 4 H), 3.9 - 3.2 (2 bs, 6 H), 1.85.- 1.1 (bs, 9H) 13CNMR(75MHZ CDCl3) § 150.5,
143.9, 134.9, 132.0, 127.8, 125.7, 1195 113. 4 99.1, 95.5, 57.6, 564 35.4,30.5; FTIR (neat) 3288, |
2956, 2826, 1596, 1575, 1470, 1164, 1079, 1013, 359, 832 cm™’; FT-Raman: 2209, 1596 cm™’. -

General Procedure for MOM—Deprotection of Oligomers. A portion of the oligomer (ca; 100
mg) was dissolved in a solution of CH,Cl; (20 mL), methanol (4 mL), and concentrated HCI (4 drops),

‘and was stirred in the dark overnight at room temperature. The reaction mixture was washed with
deionized H,0O (3 x 15 mL); brine (3 x 15 mL)' dried over Na,SOy; filtered; and solvent was removed in-
vacuo. The product was purified by Bio-Beads® S-X1 gel permeation chromatography (100% CHzClz)
Generally, yields of the yellow/brown catechol oligomers were near quantitative.

PoPV[CatH,]: 'H NMR (300 MHz, CDCl3) § 8.0 - 6.9 (m, 7 H) 6.1- 5 5 (b 2 H), 1.75 (m, 9 H),
FTIR (neat): 3472, 2925, 2855, 1596, 1148, 1434, 1318, 1257, 908, 802, 736 cm’ o |

ProPV[CatH;]: FTIR (neat) 3512, 2856, 1593, 1432, 1391, 1362 1319 1253, 1203 1153 1073,
1011, 959, 908, 822, 733 cm’! ' v ' '

PoPE[CatHz] lHNI\/IR(300MI-Iz CDC13)878 7.3 (m,3 H), 7.1 -68(m 2H),62-58(b,2
H), 1.6 - 1.3 (br, 9 H); 13CNMR(75 MHz, CDC13)8 1439 136.5, 134.5, 132.6, 132.6, 131.9, 130.9,
128.5,127.9, 126.1, 117.5, 111. 5 50.6, 34.8, 29 4; FTIR (neat) 3408, 2996 2250 1593 1491, 1428,
1364, 1318 cm’

General Procedure fot' Oxidation of Catechol Oligomers. A portion of the catechol eliéomer (ca.
100 mg) was dissol)lved in CH,Cl; (40 mL) containing Fétizon’s reagent (200 mg). After stitting
ovemight protected from light, the suspension was filtered through Celite® and ceneentrated by rotary .
evaporation. Purification by Bio-Beads® S-X1 Beads gel permeation column (100% CH,Cly) in the dark
quantitative yields of the quinone olxgomers as a brown SOlldS ' N

PoPV[BQ] FTIR (neat): 2925, 1655, 1560, 1458, 1370 1248 799 cm

ProPV[BQ]: FTIR (neat): 2925, 1655, 1560, 1458, 1370,"1250, 799 cm™.

PoPE[BQ]: FTIR (neat): 2958, 1659, 1469, 1368; 1248, 1117, 1040, 737 cm™.
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